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Diagnostic Test

This diagnostic test is designed to help you to pinpoint the weak areas in your

background. Sit aside 1 hour to take thi i
s test. Check
of the test. Then evaluate yourself. T L

DIAGNOSTIC TEST

(1) How long w?uld it take a car, starting from rest and accelerating uniformly in a straight
line at 5 m/s", to cover a distance of 200 m?
(@) 9.0s (b) 20s
(c)10s (d) 12s

(2)

Under the influence of a force, an object of mass 4 kg accelerates from 3 m/s to 6 m/s in
» 8s. How much work was done on the object during this time?

(a) 54 ) (b) 96 J

(c)721 (d)271]
(3) Two objects have the same mass and are located .aear each other at a distance (r). If the

mass of one of the objects is doubled and the mass of the other object is tripled, what

would be the change in gravitational attraction between them?
(a) Decrease by 1/6 (b) increases by 5
(c) Decrease by 2/3 (d) Increase by 6

4) Two vectors A and B are acting as shown in figure. If ‘;!.l =l§1=IDN then the resultant is

108/
50
10N
(a) 102N (b) SV3N
(c) SN (d) 10N

(5) A man lifts a body to a height of 1m in 30s. An other man lifts the same mass to same
height in 60s. The work done by them is in the ratio
(a) 1:2 - (b) 1:1
(c) 2:1 (d) 4:1
(6)  For a particle moving in uniform circular path
(a) both velocity and acceleration are ransverse
(b) both velocity and acceleration are r_ad@l ‘
(c) velocity is transverse and acceleration 1S rad::l
v i radial and acceleration is transverse ) 3
0 (c:):;ll::z:yo‘fssrzufd frequency 600Hzis placed inside the water. The speed of sound in
water is 1500ms”’ and in air it is 300ms” . The frequency of sound recorded by an
observer who is standing on air is

(a) 3000Hz (b) 900Hz
(c) 600Hz . _(d) 510Hz
(8) As un electron moves through magnetic field fhc magnitude of force on electron
(4) decreased (b) mm"cascd ‘
(c) remains same (d) can’t predicted
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(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

How are the electrons produced in a cathode ray tube

(a) by applying an electric field to the x plates

(b)by heating a metal filament

(c) by ionization of the air

(d) by radioactive decay

The time of a flight of projectile is 4sec. After 1 sec it moves an angle of 45°, its angle of
projection is

(a) tan'(2) (b) tan”'(4)

(¢)tan'(1) (d) tan"(2/3)

A stone A is dropped from the top of tower of height of 40m. At the same time another
stone B is projected from the bottom of the tower with an initial velocity such that the

stones collide midway. The initial speed of second stone B is

(a) Sms’ (b) 20ms"'
(c) 15ms™ (d) 10ms™’
Angle between AxBand Bx Ais:
i.x ii<

Rk
(a)n (b) 2n
) n6 (d) none of these
The value of e/m for positive rays is
() > e/m of cathode rays (b) <e/m for cathode rays
(c) equal to e/m of cathode rays (d) none of above

Theg;uaﬁon represent actinium decaying to thorium
89AC™ —9Th™' + Y, Which particles does Y represent

o (b) beta
e ‘ (d) neutron

All of the following are unit of energy except

E:J) gﬁle (b) kilo watt

: (d) kilowatt hour

One of the rectangular com i i
'{I‘l;elmagnitude s ponents of a force is 10N making an angle of 60 with force.
a)l7.1 N
(c) 17.3N Edb; éghllN
T . -
he height at which the acceleration due to gravity becomes g/9 (where g = the

acceleration due to I
cath, i graﬂt_y on the surface of the earth) in terms of R, the radius of the

(a) R (b) R
() V2R (d) @ zf

When an A.C sourc
. € is connected g i
(a) current lealis the voltage in phase e

(b) current lags behind vol i
tage in phase
(¢)eurrent and voltage are in samepphase

(d) any one of above may be trug depending apafrtesisianse
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(19)

(20)

21)

(22)

23)

(24)

(25)

(26)

@)

(28)

Which of the followin
: g does not effect i i
(a) electric field applied in direction of mtol:?o::lmm“ PR

(b) Mag._FleId applied indirection of motion
(c) electric field perpendicular to direction of motion
(d) mag field perpendicular to direction of motion

A stone is released from a balloon mov
of the following graphs
stone

e ing upward with velocity ‘v’ at height h . Which
is gst representation of velocity-time graph for the motion of

- .

v\ v\_/

- (@) \t— , o
v —""'/ v /
- 7
© ° B )

An electron is injected into a uniform magnetic field with components of velocity
parallel to and normal to the field direction. The path of the electron is a

(a) helix (b) circle

(c) parabola (d) straight line

Doppler shift in frequency does not depend upon

(a) actual frequency of the wave (b) distance of source from listener
(¢) velocity of sound (d) velocity of observer

Velocity of sound is greater in solids than in gases because

(a) density of solids is high and elasticity is low

(b) both density and elasticity are low

(c) density is low and elasticity is high

(d) elasticity of solids is very high

The dimensions of which of the following are same as that of impulse
(a) momentum (b) velocity

(c) force/time (d) none

The distances traveled by body falling from rest in the 1%, 2" & 3" seconds are in the
ratio

(a) 1:2:3 (b) 1:3:5

(c) 1:2:9 (d) none

.

A ball covers a distance of 5m when projected with a speed of 10m/s. What are the two
2
possible angles of projection (g = 10m/s’)

(a) 45°, 45° (b) 30°, 60°

(c) 15°, 75° (d) 10°, 30°

Two bodies having K.E in ratio 4:1 and masses in ratio 1:4 have linear momentum in_ratiu
How much the momentum of a body would increase by increasing the K.E by 300%
(a) 50% (b) 75%

(c) 100% (d) 150%
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; . : t
I satellite of the earth releases @ packet. If air resistance IS neglected, the
sa

(29) An artificia be:
point where the packet will hit, will be: (b shead
(a) bﬂhiﬁld v (d) it will never reach the car}llh .
c) exactly below . t of others 18
(30) ':Il'-the following properties of a wave the on;]t‘l‘::ﬁ)f:si tI::rll.h!pcn{!eu
(a) ?mplitude Ed) wavelength ial 6 called
¢) frequency . . tic material is calle
(31) ‘El‘zle ::'mp at which a ferromagnetic material l.)eca:';lit:]snﬂtepr:;ﬂmagne
(@ rin empesr G
ie tem 5 : :
made of same material and of same length. The thickest wire is :
T A
3 B
c
Elongation —»
(a) same for all (bC
(c)B (dA
(33) If current in a electric bulb drops by 1%, the power decreases by
(a) 1% (b) 2%
(c) 4% (d) 0.5%
(34) Total energy of a particle performing S.H.I;;I i; directly pr?port:tlm;l to
(a) Amplitude (b) Square root of amplitude
(c) square of amplitude (d) Reciprocal of amplitude
(35) Beats are the result of :
(a) destructive interference
(b) constructive and destructive interference
(c) superposition of two waves of nearly equal frequencies
(d) diffraction
(36)  5,U™ decays through a series of transformation to a final stable nuclide. The particles
emitted in the successive transformations are
affaa
Which nuclide is not produced during the series
(a) 9 Pa (b) gsRa?®
©) 52U™ (d) U™
37 A ym_lng’s t!oub!e slit set up for interference is shifted from water to air than fringe width
(a) fringe width increased (b) fringe width dec
(¢) fringe width remain same (d) fri : oo S
inge patt i
(38)  Two different light bulbs are in a DC circuit o .
powered by an 18 V battery as its power
source. The two bulbs are rated at 4.5 watts (B)) and 6.75 watts (B h
resistances of the two light bulbs (B,) and (B,)? : s (B) each. What are the
(2) B, is2.67Q, and B,is 4 Q (b) B, is 48 Q, and B, is 7
(€) By is 72 Q, and B, is 48 Q @ B isdﬂ‘ g :_:ES‘) 2Q.
(39)  Ina purely capacitive circuit the current l SR
(a) leads the emf by /2 '
(c) are in phase (b) lags the emf by n/2
KIP8S ENTRY TEST SERIES {d) both {B. & G)
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—_— Diagnostic Test
(40) Frommthe to[? of a tower of height h a particle was thrown horizontally with velocity
(2gh) . It strikes the ground at a distance from the foot of the tower equal to
(a)h (b) h12
@2 (d) 3h/2
@n A P"t'fle is moving is a circular path with a constant speed v. The magnitude of change
in velocity after it has designed an angle of 60°is
(a) J3v (b) J2v
©v (d) %v
(42) The angle of projection for which the max height and horizontal range are equal is
(a) 35° (b) tan™ (1/4)
(c) 60° - (d) tan” (4)
(43)  All of the following are examples of electromagnetic waves EXCEPT
(a) sound waves. (b) gamma rays.
_ (c) radio waves (d) X-rays.
(44) A radioisotope has a half-life of 5 years. The fraction of atoms of this material that
would decay in 15 years will be
(a) 1/8 .(b)3/8
(c)5/8 (d)7/8
(45) What is the charge on an a-particle?
(a) 1.51x19™°C (b) 3.18x10™°C
(c) 4.78x10™"°C (d) zero
(46)  Which of the following waves have longest wavelength
(a) x-rays (b) infrared
(c) radio waves” : (d) visible light
(47) Two balls A and B are thrown from a running train ball A is just dropped while B is
thrown horizontal outwards. Which of the two will reach the grm!nd earlier.
(a) ball A (b) ball B
(c) both at same time (d) data is inadequate
(48) A particle executing one-dimensional motion finally comes to rest what will be the angle
between acceleration and displacement during motion.
(a) 0 , | (b) ™
()n2 . (d) n/4
49) EM,L and G denote energy, mass, angular momentum and gravitation constant
respectively. The dimensions of ELM*G?
(a) time (b) length
(c)mass (d) angle
(50) In interference pattern, energy is
(a) created at the position of maximum (b) destroyed at the position of minimum
" (c) conserved but is redistributed (d) not conserved _
(51) Two resistors In parallel have their resistances in the ration 1:3. A source is connected
to the combination. The ratio of heats produced in a given time in the two resistors is
(a) 3:1 (b) 9:1 N

KIPS ENTHEY TEST SERIES
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magnetic field? Magnetic field is

Which line shows the path of alpha radiation in o

(32)
_ directed out of the plane of paper.
radiation
_ C
e o2
(53) E:)pﬁlc of 11 books weighing 2 N each is lying on a table. With whn@ total force does the
table push back on the books?
(a) 11N (b) 22N
(c) 44N (d) 110N : e g
(54)  Five resistances have been connected as shown in figure, the effective resistanc een
A and B is:
(a) 26 ohm (b) 46 ohm.
(d) 2.8 ohm

(c) 4.6 ohm _ . :
The uranium atom ¢,U>*® emits an a pdrticle to become thorium which emits B particle

(55) m
to become protactinium. What is the atomic number of protactinium
(b) 91

(a) 90
(c) 89 (d) 92
(56) A convex lens of power 4 diopter is combined with a concave lense of power 3 adopter.
The combination will behave as a :
(a) Concave lense of .5m focal length (b) Convex lense of .5m focal length
(c) Concave lense of 1m focal length (d) Convex lense of Im focal length
(57) A radioactive isotope has a half life of 2minutes. What can be deduced from this statement.

(a) after 1/2 minute, 1/4 of the isotope remain
(b)after | minute, 1/4 of the isotope remains
(c) after 4 minutes, 1/4 of the isotope remains
(d) after 4 minutes, none of isotope remains

(58) A boat is sent across a river with a velocity of 8km/h. If the resultant velocity of boat is
10 km/h, the river is flowing with a velocity of

(a) 12km/h (b) 6km/h
(c) 10km/h (d) 2km/h

(59) The displacement of a body is zero. The distance covered by it
(a) is zero (b) is not zero

(¢) may or may not be zero (d) depends upon acceleration
(60) | A neutron of mass m moves with velocity ‘v’ at an angle of 60 to the direction of

magnetic field ‘B’. The force experienced by the neutron is
(b) BV cos 60

(a) B
(d) Zero

(c) BV sin 60

R
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Measurements C]

Chapter-l nts C

CH,

INTRODUCTION CH
P hysics

"Physics is an experimental science that deals with

the study of matter ,energy and their mutual
relationship".

Biological sciences Physical Sciences
(dealing with living (concerned with non
things) living things)
Fundamental
Sciences Me:
L
L
World of complex _
hfﬁrh?h?f thf‘,mu?}f I;"s w{;]l%?fex%em}f ly matter or middle sized +
ge things. sm Ings. suchas things, such as +
unverse. Electrons, protons molecules
L]
The silicon chips (processed form sand) are utilized in the development of computers
and electronic devices use to control the various systems. We create networks from
computers, thus interconnecting various work stations with each other.
PHYSICAL QUANTITIES
Physical quantities are measurable quantities and the laws of physics are expressed .
. in terms of them.
CLASSIFICATION i
Physical | .
Q uantities -
l Sur
Base quantities co uld Derived quantities could
notbe expressed in be expressed in terms of
term of other quantities other quantities
KIPS
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gﬂte 1. Measurements

cHAIN OF MECHANICAL QUANTITIES

Restrictions, qualifications

With direction, displacement
oves lime ghves average
volocity,

Change in velodty over ime
givea avorage acosteration

Actually gives net exiomal
force Il mass Is constant.

Force x length in direction of
forca. Il these quantities constant.

Average power

Measurements of the quantities require the following steps.

. Comparison of quantity to be measured with a standard measuring tool.

. Encoding the result of comparison in standard format containing a suitable precise
number along with appropriate unit.
Basic quantities = could not be expressed in term of other quantities

+ Derived quantities = based on the other physical quantities

¢ Measurement of basic quantities requires the choice of standard.
Ideal standard should be accessible & invariable.
Prior 1960, three measuring systems were in [
practice. $

Do you know?

) CGS System (centimeter, gram, secand) Ideal standard measuring tool .

¢ FPS System (foot, pound, second), or British should be fool proof via
accessibility & invariability

Engineering system.
MKS System (meter, kilogram, second) o
After 1960, internationally accepted standard is SI system. In system international

(SI), there are three types of units.
Supplementary Units

SI Unit
Radian

Steradian

Physical Quantity A Symbol

Plane angle

Solid angle

KIPS ENTRY TEST SERIES
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Measureme
Cha‘pterh 1 <

—
Basic Mechanical Units 1 Unks (MKS) (ces) e
Length (L) ~metor(m) | contimeter (cm) | oot (1) .
Tima (7) vomdl) | e | secndls) |
Mass (M)  Kilogram (kg) gram (gm) _ slug.
Velocity (L) m's cm's £ fb'sz
Acceleration (L/T?) me? | cmis? -
Force (MUT2) kg mis=Newlon(N)| gm cvs’= dyne  [slug Vs -mund[lb)];
Work(MLlez} Nm=joule ) | dynecm=erg ibft=ftlb
Energy {MLz.'"I' 2) _*T;I'e . arg R ftib
Power (Ml.zﬂ'a ) Vs = wait (W) erg/s it /s

Note: Many other derived units are also used for other derived quantities.
SCIENTIFIC NOTATION

The standard to express the number in term of power of ten is called scientific notation,

Some standard prefixes for power of ten with their symbols are presented below:
Factor Prefix Symbol ’

1018 atto

1015 femto

a

f

1012 pico P

10# nano n

106 micro u

102 milli m

1072 centi c Do you know?
10+ dect d There should be one non-zero digit to
101 deca da o : gLk g
100 kilo T the left of decimal in scientific notation,

108 mega M

10° glga G

1012 tera e

1015 peta P

L 1018 exa E

ERROR

The difference b
Classification of Errors
®* °  Assignable Errors (systematic errors)
®*  Un assignable Errors (Random errors)
Assignable Errors

The errors to which We can assi
variations so a ca

etween standard and experimental values is error.

olEN & cause usually they follow same trend of

4 cause can be assigned to them e.g. Errors occurring due to the L.C

of the measuring instrument.

Remedy
Such errors can be controlled experimentally while carefully monitoring the
measurement process,

Un Assignable Errors

To which we can’t assign a caus
errors are due to unknown causes
Remedy .
These errors can’t be controlled experimentally,
several values is employed to minimize them,

e because they do not follow a trend. So these

but a statistical tool of taking average of

KIPS ENTRY TEST SERIES WWW . educaedzomecom



Chapter— 2 1

Measurements

SIGNIFICANT FIGURES |

Uncertainty in the mea-_suremcnts leads us to establish )

some standard to write the numerical value of a (

E?easurement, termed as significant figure. Do you know?

I vy, messurement, Sl the accwaily known | | Greater e sgnifcn

oA ul digit are named as fi f

significant figures.” igures o y
Rules of significant fiqures mea.mrem'e{ﬂ the more

In order to determine significant figures in a number sk

we must follow the following rules: \J
(1)  All the non-zero digits are significant figures,
For Example:
3.456 has four significant figures.
12.3456 has six significant figures,
(2)  Zeros between non-zero digits are significant.
For Example:
2306 has four significant figures.
20,0894 has six sighificant figures.
(8)  Zeros locating the position of decimal in numbers of magnitude less than one are
not significant.
For Example:
In the 0.2224 and 0.000034, zeros are not significant.
(4) Final zeros to the right of the decimal point are significant.
For Example:
3.0000 has four significant zeros.
1002.00 has four significant zeros. _
(5) Zeros that locate decimal point in numbers greater than one are not significant.
For Example: .
30000 has only one significant figure.
120000 has two significant figures.

Algebra with Significant Figures
(i) Division and Multiplication

4.54%2.324 an answer having maximum
(=) T13365 el {ofthree digits can be retained here] e
R oo [an answer having maximum J= "
’ ' g of two digits can be retained here )
. The factor having the smallest number of significant figures is called least accurate

factor, and product and quotient cannot have number of significant figures more
than that in the least accurate factor.

() Addition and Subtraction
Search for the least number of decimal places, counting the number of

significant figures is not required. For example:
(an answer having ma<imum

\ of two decimal places

(a) 4.345+23.51=27.855= J =27.86

KIPS ENTRY TEST SERIES ' 5
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Measurement
Chnpter— 1 . .

an answer having maxlmum} 1002

D) 1 st~ 1g = 1002008 (Of‘onc decimal place

an answer having no
e . =100
(c) 101.2401-1=100.2401 ( P ]
ROUNDING OFF DATA
Rule # 1: he last digit to be

If the digit to be dropped is greater than S, tl?en add "1"tot
retained and drop all digits farther to the right.

For example: - |
3.677 is rounded off to 3.68 if we need three significant figur

3.677 is rounded off to 3.7 if we need two significant figures in measurement.
Rule # 2: . o .

If the digit to be dropped is less than 5, then simply drop it without adding any
number to the last digit.

For example:
6.632 is rounded off to 6.63 if we need three significant figures in measurement.

6.632 is rounded off to 6.6 if we need two significant figures in measurement.

Rule # 3: .

If the digit to be dropped is exactly S then:

(A) If the digit to be retained is even, then just drop the "5"

For example:

6.65 is rounded off to 6.6 if we need two significant figur. s in measurement.

3.4665 is rounded off to 6.466 if we need four significant figures in measurement.

(B) If the digit to be retained is odd, then add "1" to it.

For example:

g:g ;; :jcm.u-uzllzzr:l;ll o;'f to 6.4 if we need two significant figures in measurement.
4675 is rounded off to 6.468 if igni '

Remember: Zero is an even numb“;i e

v~ 3.05 is rounded off to 3.0 i -

g .0 if we need two signi .
PRECISION & ACCURACY rificant figares in measurement.
Precisi

on

The precision of a measurement is determ
device.

‘n measurement.

ined by the least count of the instrument or

» More precise is the measurement.

wauw edi .
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_C__hapter— 1 Measurements

—

For exam;?le: In the equation u=kx", a x percentage error in x, where k is constant
of proportionality.

Uncertainty in the average value of many measurements of the same quantity is the
mean of absolute differences of measurements form the average value.

For time measurement, uncertainty is obtained by dividing the least count of the
timing device with the number of vibrations.

&)

Do you know?
Counting more number of vibrations
can reduce the uncertainty in the
timing experiments,

DIMENSIONS

L
+
+

Each basic measurable physical quantity is represented in term of base quantities by
a specific symbol for them written with in square brackets is called dimension.

The dimensions are helpful in-

Deriving a possible formula

Checking the homogeneity of a physical equation or formula.

Limitations of Dimensional Analysis

Dimension analysis has no information on dimensionless constants.
If a quantity is dependent on trigonometric or exponential function, this method

cannot be used.

In some cases, it. is difficult to guess the factors while deriving the relation

connecting two or more physical quantities.
This method cannot be used in an equation containing two or more variables with

same dimensions.

KIPS ENTRY TEST SERIES
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1 A na;:]gs:cmui is: ) IO:;D §
@ L
@ The dimension of energy density (b) force

(©) F:c:lf)iﬁy % (d) acceleration
. s I'Uﬁ = . 1
@ SO0 wTse!
| E;) VEatpl (d) 1.5%10
L 'si ity is the pascal a unit?
@ For what physical quantity 1s P ‘,(hj/p:'essure
(a) stress AT of these

(¢) Young’s modulus :

i i essed In
In scientific notation numbers are expr
H ; sp;\\'cr of ten (b) powers of two

(c) reciprocal 1t ' (d) decimal
(6) 1024 can be written in scientific notation as

1.024x10° (b) 2"
ﬂg_gmgw (d) IIG.UQGQT -
¢ deca represents

(7) Pre] 0:: deca rep ) 02

() 10° (d) 10
(8)  The error in measurement may occur due to

(a) inexperience of a person (b) the faulty apparatus

(c) inappropriate method () due to all reasons ina,band ¢

The uncertainty in a measurement may occur due to
(a) limitation of an instrument
(b) natural variation of the object to be measured
(c)inadequate technique
i~—"1d) all given ina,band c
(10)/ Random errors can be reduced by
(a) taking zero correction
(b) comparing the instrument with another more accurate one
\LeJ laking mean of several measurement -
(d) all methods explained in a, b and ¢
(11) ~ In any measurement the significant figures are
(a) all accurately known and all doubtful digits
(b) only accurately known digits
(c) only doubtful digits
all accurately known digits and igi
(12) ygitzero ina measurcr!:lcnt Gty “lat
may be significant or may not be significant
(b) always significant
(c) always insignificant
(d) significant only if left to a significant figure

aes-aducatedzone.com
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Chﬂ-l’tef"l ) Measurements

3) Number of significant figures in 0.0173 are
@%ree (b) four
(c) five (d) two
@ Smaller the least count of the instrument more is the measurement
(a) accurate _.(b) precise
(c) accurate and precise * (d) none of these
(15) The number of significant figures in 15.0 is/are
(a) 2 (b) 6
= ()] d)3

lf) What ct-)mparing systematic and random errors, the following pairs of
properties of errors in an experimental measurement may be contrasted:
P;: error can possibly be eliminated
P;: error cannot possibly be eliminated
Q:: error is of constant sign and magnitude
Q;: error is of varying sign and magnitude
R;: error will be reduced by averaging repeated measurements
R;: error will not be reduced by averaging repeated measurements
Which properties apply to random error?

(a) P1, Qi, Ra W57 Ps, Qu, Ry
(€) P1, Q2 R: (d) P2, Qi, Ry

(17) Dimensional analysis is helpful for
(a) deriving a possible formula
(b) checking the homogeneity of a physical equation
(c) verification of laws
\_(d')_/n-nly a and b are correct
(18) Which ec!uation is not dimensionally correct?

(a)_ E=mc (b) Vi=Vitat
eSS =VE (d)S =% at’
19)  SI unit of coefficient of viscosity is s
@ (a) kg.m.s™ . W:n I:ls"_]
« (¢) kg.m.s (d)kg'.m".s
a needle with meter rod and recorded as: (i) 0.2145m

(20) Three students measured length of
(ii) 0.21m (iii) 0.214m. Which one is correct record?

(@) only (i only (i)
o ©) c.mlgfr (;?i) (d) both (i) and (ii)
@ One light year is equal to M il
S5x

(@ 9.5x10"°m |
(¢) 9.5x10""Km (d) 9.5x10"%cm

f frequency f is given by hf, where h is the

(22) The energy of a photon of light 0 !
Planck constant. What are the base units of h? o~ 2 Ts £ '2."
\@Kgms™ (b) kg L N Ts «n
(c) kg mz 3“2 (d) kgm 5 kﬂ m5'_15 Nm s
(23) Steradian is the SI unit of kg 2s
\(bySolid angle e

(a) plane angle .
(c) both plane angle and solid angle (d) neither plane angle nor solid angle

KIPS ENTRY'TEST SERIES 4 9
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Chapter— 1 Measure ments

(24)  Which pair has same dimension
work, torque
(c) energy, torque
(25)  Total uncertainty,
sum of their absolute uncertainties
(b) difference of their absolute uncertainties
(¢) product of their absolute uncertaintics
(d) division of their absolute uncertainties
(26)  Which one is the highest power multiple?
(a) giga
(c) mega
(27) One femto stands for

(210" (b) 107"

(b) work, energy
(d) all are correct .
in result obtained from the subtraction of two measurement, is equal to

peta
(d) deca

(c) 10°* (d) 10 ,
(28) Percentage uncertainty in radius r is 2%. The percentage uncertainty in volume of
sphere is UWAY™
ey 4% (b) 6%
o~ (©)8% (d) 9%
(29) The unit of force is and its symbol is . Which is the correct pair?
(a) Newton, n (b) Newton, N .
(c) newton, n \(d) newton, N
(30) Which quantity has different units from the other three?
(A) Weight -~ (c) The Young modulus x area

(c) Rate of change of r?wmentum e tymy MEnsity x volume x velocity
(31)  Which one is the derived quantity in"SI units?

\(a)electric current (b) electric charge
.. (c)mass (d) amount of substance
@ Which one is the correct representation of the unit of pressure?
(a) Newton/Meter” ] newton/meter’
(c) Newton/meter’ (d) newton/Meter’

@ In an experiment to determine the acceleration of free fall g, the period of
oscillation T and length { of a simple pendulum were measured. The
uncertainty in the measurement of { was estimated to be 4% and that of T, 1%. The
4r'e
T}.‘
What is the uncertainty in the calculated valug for g?
(a) 2% 6%
(c) 5% (d) 8%
(34)  Which experimental technique reduces the systematic error of the quantity being

value of g was determined using the formula g = i

lytigatcd?
(4] Adjusting an ammeter to remove its zero error before measuring a current

(b) Measuring several inter-nodal distance on a standing wave to find the mean inter-nodal
distance

(c) Measuring the diameter of a wire repeatedly and calculating the average
(d) Timing a large number of oscillations to find a period

KIPS ENTRY TEST SERIES 10
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@ In multiplication and division of measurement

- \(@)ercentage uncertainties are added (b) absolute uncertainties are added

(c) percentage uncertainties are divided (d) absolute uncertainties are divided

(36) The number of significant figures in 5.400 are
(a) thee (b) five
%{ﬂ two "‘(ﬂfﬁ}ur
@) Which of the following could be measured in the same units as force?
(a) Momentum x distance (b) Energy x distance Nmm
(c) Energy/time s (& Energy/distance
@ﬁ] The number of significant figures in the length of a bar 9800mm measured by meter rod are
(b) three
Mﬁm (d) none of these
(39) A radio aerial of length L, when the current is I, emits a signal of

wavelength A and power P. These quantities are related by

P=kI* [ET
A

Where k is a constant. What unit, if any, should be used for the constant k?

(a) Volt - : (b) watt

(c) ohm (d) No unit

(40) Which of the following is not 2 correct representation method for prefixes
(b) 10km

(d) both “a” and “b”

(a) Imm

\(c}H000pm
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Chapter—z

Vectors and Equilibrium

INTRODUCTION

Physical Quantities
( Aproperty of the matter

associated with
measurement)

Scalar quanti ty
(having magni tude but no L
direction)

(having magnitude as well

Vector quanti ty

as direction)

COMPARISON OF SCALAR AND VECTOR

Particulars Scalars Vectors
Definition. Non-directional physical quantity | Directional physical quantity
Examples | time, volume, work & flux Displacement, velocity & torque
Representation | Numerical value Numerical value
requirements | Proper unit Proper unit
Direction
Subtraction By simple arithmetic rules By special rules
Addition By simple arithmetic rules By special rules
Multiplication | By simple arithmetic rules By special rules
Division By simple arithmetic rules Not possible

Modulus of a vector: It represents only the magnitude of a vector, i.e., absolute numerical
value of the vector. It gives no information about direction of the vector.

Ifa=(5N)(East), b=(~5N) (West) then a=b but [a|=[b|=5N

A vector does not change: (i) When a vector is displaced parallel to itself anywhere
in space. (ii) When a vector is rotated through an angle 6 keeping its tail fixed such

that 8 =2nn wheren =1, 2, 3,

a [
n=1, 2m=360"

0360
A vector changes when: (i) Its magnitude changes only. (ii) Its direction changes
only, i.e., angle of rotation of a vector is not an integral multiple of 2x. (iii) Both
magnitude and direction change.

Angle between two vectors: It is measured only when their tails or heads are at
the same point.

:
: R o

£ correct

KIPS ENTRY TEST SERIES
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Chapter-2 Vectors and Equilibriuy,

VECTOR REPRESENTATION
Symbolic Graphical
representation representation
‘ X
Arrowhead representation Bold face representation
STEPS TO REPRESENT VECTORS GRAPHICALLY O
@

N

Do You Know?
Angular representation of vectors involves
measurement of angle with positive x-axis in
anticlockwise sense.

J
Representation
Draw a line of selected Put an arrowhead in
Select sutable scale magnitude acconding the direction of vector
to scale lo be represented.

Rectangular Coordinate System

Two-dimensional

It consists of two mutually perpendicular intersecting lines, called x-axis and ¥
axis. One angle is enough to specify the direction of a vector in two-dimensional
coordinate system.

Three-dimensional

It consists of three mutually perpendicular lines called x-axis, y-axis and z-axis.
The direction of a vector in three dimensional rectangular coordinate system is specified by
three angles making with x, y and z-axis respectively,

waww educatedzone com grae.
14
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Vectors and Equilibrium

y
z
P (a.b,c)
X' /(v
0 X B
y
o
' X
y

Origin

It is the point of intersection of mutuall dicular lines i di
ADDITION AND SUBTRACTION OF VECJ'{I';S;{}JSEH icular lines in rectangular coordinate system.

. We can add and subtract vectors by head to tail rule that states:

I vectors are arranged in such a way that tail of each next vector join with the head
of its preceding vector, then the resultant is obtained by joining tail of first vector with
the head of last one.”

GRAPHICAL VECTOR ADDITION

] ¢ -

er Adding two vectors A and B graphically can be
Vg.c‘:or-g ddltl}?n visualized like two successive walks, with the vector
A+B=R sum being the vector distance from the beginning to

: the end point. Representing the vectors by arrows
: _ ' drawn to scale, the beginning of vector B is placed

: at the end of vector A. The vector sum R can be
: i drawn as the vector from the beginning to the end
Pooedodndilolotu bl o . point.

The process can be done mathematically by finding
the components of A and B, combining to form the
components of R, and then converting to polar

form.(R,0)

TYPES OF VECTORS

Resultant Vector
It is a single vector that has the same effect as all the vectors to be added.

Unit Vector

——————

It has magnitude 1 and direction of it is along the given vector. It is obtained by

—

dividing the vector with its magnitude i.e A= |f|

. - W L "
“A unit vector has no dimensions and it 1s unitless,

Some commonly used unit vectors are

KIPS ENTRY TEST SERIES 15
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____h_-:h"'h

© y-axis

i - unit vector along x-axis
J - unit vector along y-axis

A

k - unit vector along z-axis

>

r - unit vector along position vector

-~

n - unit vector along normal
(perpendiculan

Zero Vector or Null Vector 7-xi% '
It has magnitude zero and arbitrary direction. Its symbol is O and used as vector

identity for addition.

Negative of a vector
It is a vector of same magnitude but has POIN 17@
opposite directione.g. A PONDER
< [ We cannot add zero to null vector,

Egqual Vectors —A >

Vectors having same magnitude and same direction are said to be equal vectors,

Parallel Vectors
The vectors that have only same direction are called parallel vectors

Anti parallel Vectors , :
The vectors that have opposite direction are called anti parallel vectors.

Position Vector
It represents the position of a point with respect to a origin in a coordinate system.

Its symbol is r.

In two dimensions, r = aj + b}'
b

In three dimensions, r =ai +bj +ck

0 a

MULTIPLICATION OF A VECTOR WITH A SCALAR (NUMBER)

Resultant remains a vector

. M_agnitucle may or may not be changed as number can be 1 or >1.
. Dlrm.:tmn may or may not be changed, as number can be positive or negative.
. ¢.g. if number = n & vector = A, then after multiplication

New vector =nA

Magnitude = n times the magnitude of A i.e. nA

Dimensions of scalar T . . .
RESOLUTION OF A VECTOR - *° %50 Multiplied to Gve the dimension of new vector.

. Reverse process of addition of vectors.

. Replacing single vector by two o more than two vectors

. Vectors obtained by resolving a vector are called compor:.lénts

. Component of a vector is its effective value in the stated di .ti

. Minimum possible components of a vector are two T

® Maximum possible components of a vector are inﬁ;'lite

KIPS ENTRY TEST SERIES www .educatedzone. comm \ g
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— Vectors and Equilibri
RECTANGULAR COMPONENTS oF 5 VECTOR ‘1“. =
; Components of vector which are mutually perpendicul

El.l'.

» To apply simple trigonometric fo,
mutually perpendicular component

mulae we resolve vector in a plane into two
S called rectangular components e.g.

Where

Ax = AcosB----eeeee_ (i) yrovis

Ay = Asine ------------- {11) Q
' Direction of components is governed by angle ‘@’ A A%
DETERMINATION OF A VECTOR FROM RECTANGUALR 3 .
CUMPONENTS: Ax P X-axis

Squaring and adding (i) and (ii), their simplification yields.

|Al= /42 +4}

For direction dividing (i) and (i)

A
8 =tan™ [—’]
A-f

ADDITION OF VECTORS BY RECTANGULAR COMPONENTS

U Let resultant of two vectors A and B be R. Its magnitude is
given as

(Cos20+8Sin20=1)

R=\(R) +(R,)

DO YOU KNOW THIS
y-axis

........

A =Acosa

4] X-LXIS

Where A=A A ]
A_Ac A
Rx=Ax+Bx 'Z‘-TH:AJ_
RJ, = A‘.‘, + B),. A=sinmi+cosaj
. Direction of the resultant vector is determined by

R
6 =tan! |+

R,

; Bssssess S A

R= \l(ﬁ‘; + B; +Cy Foviniens ) +(Ar * BY +C3’ ) (Sine positive) | (All positive)

A +B +C + T
0 = tan-! [A" - B" +C’ o ) (Tan positive) (C(gs positive)

Remember following diagram-
Keeping in mind the conventio
calculate the angle using the table below: -

ns for measuring angle of resultant vector, you can

KIPS ENTRY TEST SERIES _
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ChaptEF2 - =
ccordin
Situation Quadrant .. jated to _¢
Ry — Positive e R,
Ry — Positive =i
Ry« — Negative 2nd i Bl B=l 80° —¢
R, — Positive g= W |
R« — Negative 3rd ¢ s R, 0=180°+¢
Ry — Negative ¢ =tan R,
R. — Positive 4th LR, 0=-¢or8=360°-¢
R. — Negative ¢ = tan R
. This law is applicable only when tails of two vectors are at same point.
. In case of parallelogram law from two co-initial vectors we should make a parallelogram whose

diagonal represents the resultant of these two vectors.

> B -
O a bcos E

. Using Phytagorous theorem in right angled triangle DOE: We get:
¢’=(a+bcosh)’ +(bsing)’

* =a’+b%cos’0+2abcosO+bsin 20 =a2 +b? (cos‘B+sin’B)+2abcosG .. cos*B+sin?0=1

c’=a’+b?+2abcosd OR c=val+b? +2abcos
. ]Efzwfa’+b*+2abc059

If a (magnitude ofa ) and b (magnitude ofb ) are constant and O varies then ¢ will also vary
because cos 0 varies,

¢ will be maximum when cos 6 = +lie. 0=0°

Thus ¢, =/(a+b)’ oo ¢, = 15 + E{
¢ will be minimum when cos 0 = -] i.e.,0=180°. Thus,
| cmin = (a = I::))z‘l or cmin = |5 ik E’

Hence, resultant of two vectors a and b
A b can vary between Coax and c_.

. For subtraction

!El = Va® +b? —2abcos &
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Vectors and Equilibrium
SCALAR OR DOT PRODUCTS
If product of two vectors is a scalar,

is called scalar product or dot product
A.B= AB cos 6.

gxample of dot product

Work (scalar quantity) is dot product of
force and displacement vector,

then it

characteristics of scalar product DO YOU KNOW THIS
Let us consider two vectors A B A
pirkegbsonond and B to elaborate A i
s_cia:lar E‘E.duﬂ holds commutative law i.e. 0 l
AB=BA Acos® B
' It_l_ml_ds aisocziation law i.e. Componcntofﬁalnngﬁ S
mAnB=nAmB=mnAB (m and n are numbers) Acosf=AB
+ 1t AB =0 means 6=90° or [A|=0 or [B|=0 or botn

vectors are zero vectors.
. For unit vectors i, j,k

Do You Know?
Scalar product of two parallel
vectors is equal to the product of
their magnitudes only. .

ij=jk=ki=0andii=j.j=kk=1.
To find angle between two vector to be
multiplied.

T (AxBx +A B, +AB, ]

AB
The result of product of two equal vectors

is equal to the square of their magnitude. POIN 17@
(Self scalar product). PONDER
AAd=A. Is a Current (I) scalar quantity or Vector
VECTOR OR CROSS PRODUCT quantity?
If product of two vectors is a vector, then
it is called vector product ) R
AxB =ABsind n B

Characteristics of vector product i
¢ Cross product does not obeys commutative layy

AxB#BxA L= T s e
AxA =0, therefore, ixr'=j><..f=k"k=f]
J

~

AxB= AB n if © = 90°, therefore, i X
m(ﬁxﬁ):(mx)xﬁ=.‘_\x-(m3) N
Exﬁ=5 if A and B are parallel or anti-parallel vectors.

" _£’jx£na'£x}:wj b

i duct becomes o
' If the direction of any vector 13 reversed cross pro &
negative.
XI5 Ev o
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Chaptep2 Vectors and Equilibrium

If bo » :
th vectors are reversed no change in cross product oceurs.

. A v a !
AXB=(AB, =BA,)i+(A,B, ~B,A)j+(AB, ~BA)K
OR
- ” -| Do UU K W . Fivee s
—— I ok The vector product of two veclors BIVES
AxB= A, A, A, the ared of parallelogram:
B, B, B,
. Scalar triple product gives volume
of parallelepiped.
A. (BxT)= AlBC:- C,By) - AB:Cr - CiB) + s (BEr C<By)
- A, A A,
OR A.(BxC)=|B, B, B,
C. C, C
TORQUE " ‘
A physical quantity, which produces angular acceleration, 1S called torque.
. Dimensionally torque resembles with work.
Fsin ¢ y Q
% G DO YOU KNOW?

An inclined door automatically closes
due to the torque produced by
horizontal component of its weight.

T, e -
O \U

. Torque is a vector quantity. T = rxF=rFsing i
. Magnitude of torque is given as;

t =rFsin ¢

t=rF if ¢ =90°
. SI unit of torque is Nm.
. Torque is rotational analogue of force.
.. Following factors affect torque:

til'ﬁ' Magnitude of force

(ii)  Magnitude of position vector or distance between the line of action of force and pivot

point
(iii) Sine value of angle 6 between Fand r.
If line of action of force F passes through-axis of rotation, then no torque is

produced.
. t=r F sinf
OR t = (rsinf) F.
t=r F

Where r, is component of position vector perpendicular to force and
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r, = rsind is called moment arm
OR T =r (F sin0)
. I=rF;
Which shows that only
horizontal component d
. 1{e=0°orxthenr1=
pirection alterations

of torque.

perpendicular component of force contributes to torque and
0€s nothing in case of torque.

DmandFl=0NsoLhatt=0Nm.

() I F 1s reversed, then _‘iifECtiOn of torque is also reversed.
(b) If ris reversed, then direction of torque is also reversed.

g’é UPLIIfEme r and F bioth are reversed then the direction of torque remains unchanged.

Two equal, opposite and non-collinear forces acting on a body constitute a couple.

5|

. W F
. Torque of a couple is never zero and 1 = Fd where d = moment arm of couple.
EQUILIBRIUM

If a body keeps its state of rest or uniform motion invariant under many forces, it is

said to be in perfect equilibrium.
KINDS OF EQUILIBRIUM

Equilibrium

Static equilibrium Dynamic equilibrium
(a=0,v=0) ( 5=0but V=0)

CONDITIONS OF EQUILIBRIUM
The conditions of equilibrium can

1 Condition of Equilibrium
body is equal to zero.

The sum of forces acting on a
Le; IF=0
For coplanar forces
LFy = 0and ZFy, = 0 -
m controls the transl

be stated in terms of coplanar forces as follow:-

ational equilibrium of the body.

: 1% condition of equilibriu Y
Explanation: Consider.a body under the action of the external
forces as shown in the diagram. " 10N
Take forces along positive x-axis as positive and nlfnng _
as negative, Similarly for Y-axis Sum (resultant) 0 o IN + » :_3N5.L\L ________ "
forces along x-axis = ZFx 4 Hi, =t
BF, =  SN+3N+4N-7N-5N=zeo 5N 15N
Sum (resultant) force along y-axis = =y v
21"

S BT '
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ZFy, = 10N — 5N — 5N = zero

Sum of all the external forces on the body i.e ZF is zero, hence the body is in the first

condition of equilibrium (Z = Sigma = Sum)
2nd Condition of Equilibrium

The sum of torques acting on a body abou

t the same axes of rotation is equal to

zero. Mathematically Er =0
Or

Sum of anticlockwise torques = sum of clockwise torques

. 2nd condition of equilibrium controls the rotational equilibrium of the body.

Explanation: consider a body with axis of rotation O under the action of external torques as shown

in the Fig. The clockwise torque is taken —ve and anticlockwise torque is taken +ve.

Clockwise torque ~ = 10N x2m
= 20N m
Anticlockwise torque = 10N x Zm_ i
= 20N m

Sum of all external torques =Xt

It= 20 N m - (20 N m)
2m 0 2m
10N 10N

Hence the body is in the second condition of equilibrium. In such cases:

Sum of clockwise torques = Sum of anticlockwise torques

DO YOU KNOW? ;
Both conditions of equilibrium must be fulfilled for a body to be in
complete equilibrium.

Center of gravity

| Center of gravity of a body is a point where total weight of the body is concentrated. Every
body posses a center of gravity and this is irrespective of shape of the body. It is not necessary
that the center of gravity should be within the body, but it may also be situated. in space ot

side the body. Example: center of gravity of a ring is at the center, which is in the space.

KIPS ENTRY TEST SERIES www.educatedzone.com 2
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=
Center of grﬂ'ﬁ'it}' of different objects:

+
+
+
+
+
+

Vectors and Equﬂlbrium:

Rectangle: Center of gravity of a rectangle is at the point of intersection of its diagonals
Circle: Center of gravity of a circle is at its center.

Square: Center of gravity of square is at the point of intersection of its diagonals.
Regular bar: The center of gravity of a regular bar is at its geometrical center.
Triangle: The center of gravity of a triangle is at the point of intersection of its medians.

Cylinder: The center of gravity of a cylinder is at the axis of cylinder.

- - —— - - q.- ‘-i
- el
- -

CHOOSE THE CORRECT OPTION

A uniform rod loaded as shown in the fig. below is pivoted at the
point A so that it is in equilibrium. The weight of the rod will be

+—|m— j————3Im —

A

\ 4
100N

(d) 100N

400N
(a) 700N (b) 300N (c) 500N

23
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@]  PRACTICE EXERCISE

W

(1)
)
3)
(4)

®)

©

)

(8)

®)

Rectangular coordinate system is also called | Ao
(a) polar coordinate system (b) Cartesi

i rdinate system
(¢) eylindrical coordinate system (d) spherical coo y
The direction of a vector in space is specified by

(a) one angle (b) two angle

{¢) three angle (d) no angle

Addition of vectors obey ,

(a) commutative law (b) distributive ]av!v

(¢) associative law (dyall given laws in a, b find c

Which of the following statement is correct about force and velocity

(a) force and velocity both are scalars \() force and velocity both are vectors

(c) Force is scalar and velocity is vector (d) force is vector and velocity is scalar
A vector S of magnitude 6 and another vector T have a sum of magnitude 12. The vector 7.
(a) may have a magnitude of 20 _
~(b) must have a magnitude of at least 6 but no more than 18
(c) must be perpendicular to S
(d) must be perpendicular to the vector T &
CosB i + Sinﬁj is a
(a) vector
(b) position vector :
(c) vector in the direction at angle 0 with x-axis
(d) unit vector in the direction at angle O with x-axis
Maximum number of rectangular components are

“(a) one (b) two
(e three \(d) infinite
Maximum number of components of a vector may be
(a) one (b) two
(c) three ‘() infinite

Which one is not correct for a vector A =+/2]+ \5]
(a) has direction 0=45° with x-axis

(b) has magnitude 2 _
(¢) has magnitude 2 and direction 0=45° with y-axis

\(d) has magnitude -2

(10)

The resultant of two forces of equal magnitudes is also equal to the magnitude of the
forces. The angle between the two forces is

(a)30° (b) 60°
(c) 90° ~d) 120°
ethcatedronecom —t
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g_lmpter-z ) Vectors and Equilibrium
(1) If| A+Bf =A? + B, then

il = g
(a) A and B must be parallel and in the same direction /? / ?) 57

jﬁ,t_]:e angli between A and B must be 90° ﬂ - ( / Z- v Kz

(¢) A and B must be parallel and in opposite directions

(d) none 2
f A Bl= &=74
12 If] | = A + B and neither A nor B vanish, then

(a) A and B are parallel and in the same direction =
(b) the angle between A and B is 60 :

(c) A and B are parallel and in opposite directions

K is perpendicular to B :
(13) vo vectors A and B are making angle © with each other. The scalar projection of

vector B on vector A is written as

() -’% ®) —AEE

(c) A.cos @ (d) both a and b are correct
(14 Two vectors are A= 3?+2]—-]?. and B= —3?—2]+IE then

() B is anti parallel to A (b) Bis inclined at 60° with A

(c) B has negative magnitude (d) B is perpendicular to A
(15) Let V=2 UU'ITI)J +(6 DDm) j-(3 OGmEL__The magnitude of Vis

(a) 5.00m | (b) 5.57m

(cy7.00m (d) 742m

(16) Vectors A and B each have magnitude L. When drawn with their tails at the same

point, the angle between them is 300. The value of A B is:

. V3L
(a) 2L2 U'W_‘

: © L2 (d) zero
(17) -“ Which one is not a correct relation? b, et
(@) AxB=AxB oy [RxB|=-BxA

(c) AxB = ABSinon (d) BxA= ABSinB(-—n)

(I8)  The value of E-(}'xﬁ}
(0 (b) 3
e b o Iltozero?
{19)  Res f which of the following may be¢ equa
(a) Iut;t:lntlg N‘TBS‘:N (b) 10N, 10N, 25N
(c)I0N, 10N, 10N

e
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Chapter—z
(20)  Null vector is a vector which has . o |
(a) zero magnitude (b) no specified dircction ;
t (d) both a and b are not correct j
(cyboth a and b are correct
(21)  Which one is a unit vector? |
i+/3j+ Bk e Jprk
(a) V3i+3j+3k (b)J—I J—J =
(€) £|+£J+ J_ﬁ (d) both b and c are correct
3 3
(22) A man walks from AtoC,CtoDandD to B (as shown in figure). The mngmtude of '
displacement of man is 10 m. The total distance travcrl)lcd by the man is : ‘
c =
* tm *1 m
A 8
(a) 10m (b) 12m
(c) Tm (d) 2m
duet of two vectors is equal to the dot product between them.

(23) The magnitude of cross pro
The angle between the two vectors is
(B) 45°

(a) 30°
(d) 180°

. (06
) An airplane flies 400m. due north and then flies 300m south and then flies 1200m

upwards. The net displacement is
(a) 1500m (b) 1200m

N¢) 900m (d) 700m
A child takes 8 steps towards east and 6 steps towards north. If each step is equal to 1

(25)
cm, then the magnitude of displacement is:
(a) 14m (b) 0.Im
(c)12m - (d)0.01m

(26)  For a body to be in equilibrium under the combined action of several forces:
(a) all the forces must be applied at the same point
(b) all of the forces form pairs of equal and opposite forces
(c} ny two of these forces must be balanced by a third force
the sum of the components of all the forces in any direction must equal zero

(27) Torque acting on a body determines

(a) acceleration (b) linear acceleration
(c) angular acceleration (d) direction of moti
on of the bod
(28)  The dimension of torque iy
(=) [MLT"] (b) [ML?T™)
(¢) ML’T? (d) [ML?T]
KIPS ENTRY TEST SERIES 26
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Chapter—z Vectors and Equilibrium

(29) A body will be in complete equilibrium when it is satislying
(a) Ist condition of equilibrium
(b) 2nd condition of equilibrium
v(e)yboth 1™ and 2™ condition of equilibrium
(d) impossible
(30) Three identical uniform rods are each acted upon by two or more forces, all
perpendicular to the rods and all equal in magnitude. Which of the rods could be in
static equilibrium if an additional force is applied at the center of mass of the rod?

] A J T T | P \ | II

L A ] N 1

s

.
Vo= 1, 1
1 2 3
~/(a) Only 2 (b) Only 1

(c) Only 3 (d) Only 1 and 2
(31)  Three coplanar forces acting on a body keep it in equilibrium. They should therefore be

(a) concurrent ) (b) non concurrent

(c) parallel (d) non parallel

(32) A uniform rod loaded as shown in the fig. below is pivoted at the point A so that it is in
equilibrium. The weight of the rod will be

K¢—Im—> i< 3m >
v A 7 v
400N 100N
(a) 700N (b) 300N
(€) 00N \4dT 100N

r'{33)_ A central force is that which
" (a) can produce torque
by can’t produce torque
(c) some time can produce torque some time can’t

(d) has no relation with torque
(34)  Itis easier to turn a steering wheel with both hands than with a single hand because

(a) accelerating force increases on the wheel
(b) two forces act on the wheel
" (c) two hands provide firm grip

\{dyCouple acts on the wheel B |

(35) A force of 10N is acting along y-axis. Its component along x-axis is
\(a)zero (b) 10N fi

(c) 100N . (d) SN |

. T ; |

27 i
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Chapter—2 —
(36)  The unit vector in the direction of vector A4 = 2i-2j+k is
2 ik 2i-2j+k
-2j+k i s
(a) L i 2'=+ () 9
D 2i-2]+k
»2i-2j+K 2i-2j+K
Loy == @) —
(§< A man moves on a cycle with a velocity of 4km/h. the rain appears to fall upon him with
a velocity of 3km/h vertically. The actual velocity of the rain iIs _ﬁ’:': ![
© (a) Tkm/h «(b)'5 km/h ; [f
(€) 10 km/h (d) 15 km/h o >
’ - " - i 0%
(38) In which quadrant only, value of ‘tan’ will be positive? — whig
(a) first (b) second = BEe
\(c)third (d) both 1** and 3™
v
39) IfA=A,i+Ayj+Akand B=B,i+B,j+B,k then
()4 . B =AB.+A,B, +A,B, (b) 4. B =AB,+A,B,+AB,
() A. B =AB,+AB, +AB, (d) 4. B =AB,+AB, +A,B,
(40)  The cross product of two vectors is zero when
\(aYthey are parallel vectors (b) they are anti parallel vectors
(c) they are perpendicular vector (d) both a and b are correct -

www.educatedzone.com
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Cha ter-3 Motion and py,,
p —_%Ee
INTRODUCTION

The concept of state of motion and rest are described rlelative to the Obserye,
If a body does not change its state w.r.t surroundings, it is in the state of rest. -

L]
If a body changes its state w.r.t surroundings, then it is in the state of motion,

A moving body can posses both states of rest and
motion, depending on the observer.

DISPLACEMENT ‘ . N
Displacement is a vector that depicts the change in the position of body from initiy

to final position.

DISTANCE Do you know?

The length of the path between | | When a body moves along straight line then the
two points is called distance. displacement coincides with the distance traveled,

VELOCITY

The ratio of distance |e Time rate of change of
covered by a body to the time displacement is called
taken is called speed, 'l wvelocity.

. Scalar quantity. . Vector quantity.

Both have dimensions [LT-!] and are measured in ms-!

Their classification is as follow:-

AP U T R S
I Information _]|
: A boat in current is a good example of relative velocity. |
% |
| Velocity of the boat
Do you know? | with m;rl 10 the water Rowi :
For a body moving with |l Vaw 1 ' |
! | . speed
uniform speed, Its I v v,:[ velocry of e :
” S '] water with .,
instantaneous and average || RME'E! "ho,, eIt the Current |
speeds are equal to each || veloctyol sat T Farth e - |
other. | with fespect tothe  “O7ERY . Di'“ti?n |
I Fanh Current ‘.."0 i |
L V=V + Y, b |
[ BE = Ypw T Vi |
| ; . i
he water Is used here a5 an I
'l_ intermedlate relerence lrame I
ACCELERATION @~ = 7 T e e e e :
Rate.of change of velocity is called acceleration. g = 1id
At
* Acceh;:ranon may be produced by the variation of:
(a)  magnitude of velocity i.e. speed
(b) direction of velocity
(¢)  both magnitude and direction of velocity.
KIPS ENTRY TEST SERIES www .educatedzone.com 30



Chapter—3 Motion and Force

Types of
Acceleration
Uniform Variable Average Inst antaneous Positive Acceleration Negative
acceleration acceleration acceleratiom acceleration acceleration due to grévity acceleration
. Acceleration is a vector quantity measured in ms-=, Its dimensions are [LT?|

If the velocity of body reduces but not to zero, then negative: acceleration is called - -
deceleration but if the velocity reduces to zero, then negative acceleration is called
retardation.
GRAPHS " .
Graph is a pictorial display between two dependent quantities.
Displacement-Time Graph '
" A graph between displacement and time is called displacement-time graph. From such
a graph as show in Fig. we observe
A Zero Velocity B

Displacement (m)

Time (s)—»
(i)  If the graph is straight line (AB) parallel to x-axis, it shows there is no displacement
with time or body has zero velocity.
(i) Ifitis a straight line inclined to x-axis such as OF, it shows the body is moving with
" a constant velocity. If this straight line is inclined to x-axis by an angle > 90° (such
as CD) it shows body is moving with negative velocity. We can not have straight line
parallel to y-axis as it will indicate infinite velocity. " _
If the graph is such that its slope keeps on increasing with time (such.as OE), the

velocity increasing i.e. the motion is accelerated. : M
If the graph is such that its slope keeps on decreasing with time such as OG, the

velocity is decreasing.
Velocity-Time Graph
A graph plotted between ve
shape of graph indicates nature 0
Salient Features 'S o
- The slope of velocity time graph gives acceleration 1.€.
Er:%E: tan@ = Slope of graph.
/ . A ' i
)  Curve AB indicates body is moving with a constant velocity having no acceleration.,
()  Curve like CD indicates body is moving with constant acceleration but retarded
(angle with x-axis > 90). '
(iii) Curve like OF where ang

(i)

locity and time is known as velocity-time graph. The
f acceleration as shown in Fig. given below

le < 90 represents constant acceleration accelerated.
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(iv)

(v)

Curve like OG where slope decreases with time it corresponds -to decreaaing

acceleration.

Zero aceeleration/ constant velocity

Velocity (v)

0 Time () —
Curve like OE where slope increases with time it corresponds to increasing

acceleration.

Some Important Points

V al, +a,l

If a body is moving with constant velocity then acceleration (or foroe on the body) is zero,

The slope of d - t graph gives velocity.

The slope of v~ t graph gives acceleration.

If a body falls freely or starts from rest or is dropped vi = 0.

The velocity and acceleration need not to be in the same direction.

Velocity and acceleration need not to be zero simultaneously.

When a body performs journey in Mm!ts-oﬁequalmimmth speed v; and v;
2wy,

vl + vZ

then average speed Vay =

e with speed v, and v, then

When a de}" Pgrfu[msjuumey TP EWe '_-.'::.-.:':-.'i.f'.'j'.-.;r.'-'._,,
v+,

L™
average speed =
If the body is thirfownsapward:then it will rise until its velocity becomes zero and will

2

rise to aheighth =—

2g
If a body travels with a uniform acceleration afor a time mterval t1 and mth
uniform acceleration a; for time interval t2, then the 8

o il
I+,

A body thrown upwards tak
as it takes to cun?le down au*.ﬁd.s .. e E'or gomg up (tﬂl 1tsveloc:ty becorges zera]

When a body is dmpped t'reely from

projected horizontally from th
tlrne y € same po

the top of building and another body is
int, both will reach the ground at the same

: | a f i i
aj V
Y | . m grlltud.e of elOC.'lty at a.n}' pnlnt I.n its pﬂ.th l
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] Chapter—3 Motion and Force

EQUATIONS OF MOTION(BY GALILEO)
Ve =Vi+at or Vi=Vi+gt
1 ;
S =Vit+ 3 at? or S = Vjt+ % gt?

Ve = Vi2 + 2aS or V@ = Vi2+2gS
) i i 1
. Distance traveled in nth second with constant acceleration is S, =V, +Ea(2n ~1)

NEWTON’S LAWS OF MOTION
. Newton's work on physics in his book named PRINCIPIA of mathematics.

. Newton's laws applicable for moving objects having speed not comparable to the
speed of light.
1#t law (law of inertia)

First Law of Motion (Law of Inertia): It states that every body continues to'be in state of rest or of -

uniform motion along a straight lirie unless it is compelled to change that state by an applied force.

. This law qualitatively defines the force. :

. The inability of the body to change its state is called inertia. So, it is also known as the law of
inertia of Galileo.

. Inertia resists change in the state of motion of the body. :

Second Law of Motion (Force and Acceleration): The effect of an applied force on a body is to

cause it to accelerate in the direction of the force. The acceleration is in direct proportion to
the force and is inversely proportional to the mass of the body.

OR
A force F acting on a body is equal to its change in momentum per second
F o Mass of the body x Change in velocity per second «c ma
F=k ma (where k is a constant)
But k=1 F=ma

. Weight: The weight of a body is equal to the force with which the body is attracted by the

earth towards its center.

Im-'##
Wh rce act
" When force acts When force acts en force acts
When force acts in i At di at some angle to
divactt £ velocit opposite to direction | perpen icular to the dicuniioaaf
irection of velocity ; g £ veloci
of velocity direction of velocity valodity
— —
N —
VY o— 3  — Vo /F
F F€<— 1
F
Speed increases and Speed decreases and | Only direction changes || Both magnitude
direction of motion | direction of motion [ and magnitude of and direction of
remain same ljemain same velocity remain same || velocity changes

3 law: EAB = '—FBA. or Faction = — r'“:'l'"' e e 5 S
Action and reaction forces never acts on the same body:
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-1...||; L et
Inertial Frame st or moving with uniform relative velocity,

Inertidt igrthe frame in which the body 18 at re

Law of inertin hold in' these frames. (a it n)‘
lal Frame : i ity. w of inerti:
]?‘w-t- I':li:‘::h:hc-framc which is not moving with uniform relative velocity. La rtia not

hold in‘these frames. (H " ﬂ).

Applications . , - -
- 1{ MWeightsis a force with which a body is attracted towards t'h;;:i?

Barth is an approximateé inertial frame of reference becau :

has small - negligible angular acceleration. T

r of earth.

’ L

L]

In zero force environment only inertial observer can sit.
Swimming in a water pond.

Driving a.car on road.
Mass measurement independent of gravity. 0

—

-]

: I :
Displacement — time graph of S=V|t+§-al2 is a parabola as

, shown b'clo.w.
MOMENTUM

MOMERM
Vi

MOMENTUM |

“| onservation
of momentum §

: U

f ]

Force due to Roc ket ' Explosive
water Flow [/ Propulsion [ Forces :
L ] 1 L2 EY

! ¥ -
| |
T 2 e | S———

E8S T

T I"' A Y

F Inelastic

Gl 1)
Linear momentum. ... & | |
LineatThe idea of dinear momentum was introduced by Newton who defined it as product

szﬁ'lﬁ.ﬂﬂ ‘and' mwt}p@fmJabjthl' S 111t B -mV DY
. Linear momentum is & vector pointing along vélocity
we unear_ 1ear momentum depe n’dg%upmia ey along "Etlm
*  p=0if'v'=0, how massive’ the Body 'may be, P © '
o S unit of linedr momentum are kg msr & Ny ; ;
.{M{é;’l é’};‘- "_JJJ’ J".'."'F’r.'f momerntum r”&k";‘f‘ ”!..-J 'or,H:g.l‘D!If,rlenFSIon' Ofmomentum are MTI} .
Impule define impulse of force as; “The product af f Rk Of momentum are (MLT
= s uct i : o s d
I"‘#Lﬂsiébﬂatf.'rt;,—,l.'a".-' of force :,‘;:.; "]f,',,;ﬁ”,,‘.‘::.l._ :qf}r?r?erand “tsdw‘ahon Of aPPII{:qROH_

. Diﬂié}iéibﬁ'ﬁﬁy I is same th i |
netsic : at of linear mome
¢ Inértial masslis quantitative . b G
% e is Qlfﬁn:ﬁﬁﬁﬁﬂl | #WMGJ&WGMehtM*&M&aﬁon produced
Time tate'of change of momentum iy eqy al'to the applisd fopgacl o

¢ Time rate of change 1017 :
- nge r.lf.’]luult'ntl_m'l 15 equal to the apnliad r
L4k ljf-’{.'.l'.{_"\,l 1i.i]_k_‘|""
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poinTt/C)

The thermopore pieces inside the Lrnm:r sefs prnlcu the cups or other items. from
fracturing, Why?

Change in. momentum is equal to the impulse of the body.

Law of conservation of linear momentum

In an isolated system

(P')Inlnl ™ {Pf]tnlnl

maVameava = ny W, v, +mm

. The total linear momentum of an isolated system remains constant.

COLLISIONS

Collision: is said to be taken place if some sort of interaction appears between bodies

due to their closeness,

Elastic collisions

(K.E and linearr momentum

both are conserved) conserved)
Elastic ceollision in one dimension
. Elastic collision in one- dimension is: that' one, inn which: colliding: bodies do' not

Inelastic collisions
(only linear momentum is

deviate from their line of motion; after the collision:
. In case of two bodies undergoing elastic collision in one dimension, we have

Vi+V' =V +V'3

or

VirVa.=-(Wi,--Wa),

Speed of approach. = Speed of recession:

After collision;

Vi = (ml-mz)vl 2m2V2
(m|+mz) (mt+m1)
V.= 2m1v1 0 (ml - ml) Vﬂ
(m!+m2) (1, _+-m._.-)-
Cases of elastic collision
Case I If mi-ma. &: V=0
then Vii=Va., 8., Vig=Vy
Case 1L If my=ma . & Vi=0
then V=00 8\ Vi =V, . -
In both cases 1 1811 [due to thie: -aammma.aaaamﬁrthe:cdﬁﬂm.'ﬁodi&e:-theirrvelociues
after collision got interchanged.!
ggi!t@{i : If my>>ma & V=00
then; Vii=Vy & Vi=2VYy
Casedvy. 1f muy<<mz. &  Vy=00
- then;. Wis=W & Vo0
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FORCE DUE TO WATER FLOW A _ _
Water exerts force on a wall, when impinges over it. This force is equal to the prody
of mass flow rate of water and its velocity.

e m-=
ie. F=—v
: idea to invent turbines that uses hydal energy.

The above phenomenon gives us an i1

& EXPLOSIVE FORCES r ) 3 ; ’ , .
MOMEg:nLir:rvation of linear momentum decides in which direction, various pleces will fly

from an exploding bomb. - _ o ; B b |
. During explosion law of conservation of momentum holds well. The recoil velocity of

=——Y

a rifle (M,V) fired from a bullet (m,v)is V

. Recoil velocity is always a fraction of the bullet velocity because M>m.

PROPULSION OF ROCKET _ ‘ _
Propulsion of rocket is according to law of conservation of linear momentum

80% mass of rocket consists of fuel at the launching time.

A typical rocket consumes about 10,000 Kg fuél'in one second.
Speed of gases expelled from the tail of rocket is'over 4000 m/s.
Instantaneous dcceleration in the rocket is a=mv/M

Where _
m = mass of the gases ejected per second

M = mass of the rocket

V = velocity oi gjecied gases ' q

]
L
L]
.

Do you know?
The rockets are made in several compartments. When a compartment is emptied from
fuel it is dropped, thus reducing the overall mass of rocket and hence increasing the -
acceleration of rocket.

FRICTION
. .The‘ property by_ virtue of which a resisting force is created between two rough
?oches which resists the sliding of one body over the other is called friction. i
he force always acts in the direction opposite to that i i
at
tendency to slide or move. 3 R e R
The maximum frictional force between two sur : 3’
urf

Nature of surfaces el o
Normal contact force

ol theareaof "

Wide limits,

When tl-fc bm.:ly starts moving the force of friction decreases.
In practice friction can not be zero,

. Wh ) :
en we walk on ground then the direction of: foree: of friotion Hia- in. forward

direction because the tendency of slipping is in backward direction

LR R A
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Limiting friction (')

* Colisenar Man ig= Normal reaction (R)
f R
or p= R or Fr=pR
. The depends on, naturenEf

erialysurfade finish s '-‘.“: el d-temiperature.
™ e 7 about to
. For horizontal surface ' f //// move -
R=mg A

Then f=pmg
. Static Friction: The force of friction that comes into
play between two surfaces in contact before the actual mg
motion starts is called static friction.
Force of Static Friction is given by

f, =R, p, is coefficient of static friction R
. Kinetic friction: when one body moves over the other then A
the force of friction acting between two surfaces is called e e
kinetic friction.
Force of kinetic friction is given by &
f, =n.R, p, is coefficient of kinetic friction .
. Limiting friction: The maximum force of friction which comes f« *F
into play before a body just begins to slide over the surface of
another body is called limiting friction. ¥
. Angle of friction (0): Angle which the resultant (Ri) of normal = .- _ ‘mg. .

reaction (R) and limiting friction '(fj] make with the normal
reaction is called angle of friction.

From F‘iguré taﬁE}:%:p or u=tan0
. For static friction: tan0, = % =p, =tanB,

. For kinetic friction: tan0, =.%“ =u, =tan0,

. Rolling Friction: When one body rolls over the other body, then the frictional force
acting between the two surfaces is called rolling friction. :

Note: For the same two surfaces p, >p, >,

Graph for frictions

; T ;
E B i
.ﬁ - g e
gl & imiting
- {7 Limiting -
g £ slatic inctic
g & friction friction
“ a
(8]

N M
Applied force —>

NORMAL CONTACT FORCE
Two bodies are said to be in contact when there is atleast a force perpendicular or
parallel to the surface of contact or point of contact which is related to the motion of two

bodies.
KIPS ENTRY TEST SERIES 5 a7
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Few contact forces arc here:
Normal contact force
Frictional force

[ ]

+

+ [l

+ Tension in strings . t
+ aumber of normal contact or contae
]

Spring force el 0
Number of contact forces on & boF i oce of contact'or point of contact. Such ay
al num
force is equal to the total nUIE == ——————""1 .
)
rface '
Normal contact force is single because one su ' )
i
is in contact. 7
mg
.l :
““-? -
A ' because two
t forces on A are two
B ¥ Normal contac NA -PN
surfaces are in contact. 7 :
.i-:'_ '3 e
g 25 b oy e
#:: . | Normal contact forces on A are three because three Al
> i : rlo—ti ."[l—'ll-'l';
&&, surfaces are in contact i NN N
5 | I}
3 ‘ me

‘g,l: Normal contact forces: om rod! are: two because: two

points; are-in contact:

Normall contact: forces; om ring; are: three: Because:

three:points;are.im contact.,

’if Here: nprmall contact: foree: is; absentt because: Blogk:

issimairy iie;,, there:issno)surface:offpointt offcontact!. Tm

1
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3 ¥
hdptbl—u L. L P
G’lﬂll’te S f Motfun and"Fort:E
_,.._-—-—'—m Eirtea? AAM AelflhbasiaL
1} Masses in Contact _____ i .Y
¢_ Cp == F 3 lIafl .-.;1: =

m o | L F (P 21175 ;
.m m, | S ¥ | 'Fr - Tm F of 1
l - HorizontalLla "'l'\- beod on ||],"_'-_b 1__! 181! —, ,»ﬁ A} ‘-—"""ilr| swalion i e

F = Contact force , a=Acceleration of the

E=k Horizontal force apphed on m,,

) and | i

mMAass,)) s second law pves, F—-F
Newton’s second law gives: F-F,=ma and F =m; [
Solving 1hese, we go F= 'mT“ and h= Fo
Solving these, we get F =iu—2in. and a=0L"0,
2) Masses Connected by Stx ings m, +m, i M-S m, +m,
2) Masses Connected by Strings PPN Y LR
Rt | 2 a N
; E 3 — —
e - ik e s sl 11
ol o T
e M, p—— m,-|—
T k= Teneiedh cevieloeey Lin e 1|'11'| £ ,:‘r’“”l’l"'lJfﬂTTt“U'oﬁ:Anz

1.‘_ ':».\".:'-_".'._\ Wi 1 \.J-‘l |I1 "‘I i Ul
F = Force by which m :spuilacl, T Tm’deﬁﬂg?dn} .?‘F.mg' a = Acceleration of the masse

1"}‘," MNOEIVLO

Applymg Newton s la.w F-T 5mya, T=m,a F
Splving these, we ge [ = E_ and  a=- — g
Solving these we gct T=ii2m. and a=1—01L

8  m+m, m, +m,

MR S A
[ T opet o Loged m
mmilarly ——m = _m,———)~ —>

Smﬂaﬂy Newrtokilata N e ['=m,a
Applynng Newto;:Ls ,law F-T,=m,a, T,-T,=m,a, T,=ma

Solving these we get F

- -
(=3
m L lE = Y

a=
m,+m, +m,

+ am 4m, j’.“

T2= i h
m,+mz|+m,

T _,JLLJJ_
TENSION AND ACCELER&HTGI i A STRING
TENSION AND ACCELERATION IN A STRING ' )
Case 13/crtical motion of two bodies attached to the ends of string that passes over a
Yﬁlﬂmhmoﬁonegf two bodies attached to the ends of string that passes over a
ictionless pulley,, , Siring passing Over a Pulley: Hom, >m, ., then m, LI

Masses Connected bya String passing Qyet 2 Rulley: I, X M SE

".'.Itl maos
will move downwards and m, will move upwards, both with the same

%m‘ﬁ'ﬂ@wmn 5 second law:
4PPJ}'JI]gNewton s second 1awy 11 0 = m.a

T-m,g=m,a

ll;lugw"l' —!m'ia we get! and )
Solving. these, we get: RE f I
‘_i .—_:-—l-_. - H a il T--I
A= —sg a
+m 2
) Jn:x_niz h :
T=- _l;ﬂu .' _.-gg E 18 m,g
;;;:% BV TRt ﬁnh:j-ml N — - — Z a9
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Motion and Fore,

Chapter—3 ' S

. Atwood machine:

Both o
It is an arrangement of two objects of uriequal MAsSEs.

less
the ends of a string and string passes OVer a friction

t
above. It is used to find the acceleration due to gravity

= m o o
m, =,
Case 2:
When one body moves vertically and other moves
horizontally:
. Acceleration:
_ 8
m, +n,
¢ Tension:
lT _ mmg
m, +m,
MECHANICAL ADVANTAGE:

Mechanical advantage is defined as the ratio of load to effort.

LOAD

MECHANICAL _—
ADVANTAGE EFFORT
LOAD\

; meucm EFFom LOAD = VANTAGE
// ADVANTAGE
LOAD
EFEORE.. =t e
MECHANICAL
ADVANTAGE

Assumptions for the Derivation of Equations of projectile

. Earth is assumed to be flat over the whole trajectory of projectile.

. The acceleration due to gravity remains constant over the whole trajectory of projectile.

. Neglecting the aerodynamic effects.

KIPS ENTRY TEST SERIES

bjects are attached ¢,

pulley as shown in figure

40

1.n'n_n'u‘.n1r_'_gdl icatedzone com T 1



Chapter-3 | . _Motion and Force

PROJECTILE MOTION'

PROJECTILE
MOTION
' Range of Height of Time of
e I projectile project le Flight
h[:?;?;; Guided Missilul
D Instantaneous velocity is maximum at point of projection and at the landing point
and minimum at maximum height as Vy=0 ,at maximum height.
J Horizontal component of projectile velocity remains constant throughout the

projectile motion.

Vertical component decreases, becomes zero at maximum helght and then
increases till projectile hits the ground.

Note that: R = Range of projectile

a =0
% H = Maximum Height of projectile.
a,=-g
y 4 v, =0
Ve
L re e BINY, = Uy = Vo
- et Vol
< 8 B=0" s -~ Vs = Vs
Y Bt U= Ugad 0
vy, -5:
8 /'.
Prqjce‘l:l]e s Path Up = Vs
3 8
v :
m’A [
¥ Pl A4
g Uy G
I SRR S [ o o [ B covee--- -
Uy= —Voy
o Horizontal and vertical coordmates of projectile at time ‘t' are given as;

X=Vgycost

y= Vesinfo t - %gtﬂ

41
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~Motion and Fﬁme.

C%‘lsib‘_ et e ____..--_.. - .‘_"_".'-'-_-'__—_'—_"' ———— = il = T — ,___‘_'-\-_I-"
rex 10 l?,c-' i I H 'I]rlJr alyielg | Artes rLlr
. }{"EJE%ry Of pmjectlle llé }J;r'cfboi'u in the ::;bs{ence of air f viction. In the pr esence of air
:.' sirlically
nchomttshke arab oa . cneously [romn same
. ﬁ' two 1dent1ca1pbal s are ti-x}'c;wg s}]rrﬂ:.lllt;rlef?lﬁab' fmmnﬁaﬁlai:;;i?; one "emcally
and other honzontaﬂy then both fa]ls to the earth  simu
. Time to rcach maximum heig ht is gwcn as,
= '@'smﬂ
] g s,
. T-::-tal hmcbof ﬂlght is gwen as;
| = 2V sinl :
T2l
o B 1) js pjven
. Vemcal range [hmght) is given as -
- Visin®0 -
gS Vi'sin’;
Zg tance betw 1 '!1 1t ljlr Jl" 1CCLLL and .ff)"]. adl W '- i
. Rangc {honzonta.l) is a chsténce bctween pr:rmt of pro_lectmn and pomt at whlci} 1t
comes. back to its le{rei of pm}ectmn It is given as; ‘
Vme2Bn ‘\-’ (2sm9 cos; )
g E 2
o n horiz at angle 0 = 45° and given as; K - =’ 2.
. Max]mum honzontal range is at angle 0 =45°and givenas; R = T‘_’

L
& o etween range Ljrl"t 16 lr“.l"}f}“t ("\" f‘rbjr‘"t].]" 15 a !E.T:D L
. TE\& reIat:on hetwecn range and t.ll-xe enght of the. Pprojectile i is, ll'{.tana 4H

on O MMl acks ll:, TElE Tt e Pl SRS W = 4o LrEely -'llrl'!'t.

. Variation of maximum acl'uevable.helght of the prl:aechle wrth ang]e isdrawn as’bclow

. ' el
e Of 9o°
. Viith same initial vel
¢ Withes tialeyelocity=thesrange, of projectile
L ag SLLLLY Etmreve g i { S L0 SIS ,-.4... ey
e Va.natlon m t.hc rar';uil‘ anc hqw.:;'nu T N ‘u ection is shown with the
I ngwLalg,gLL,lhqu‘ULt L,ﬁi.ngle of pmjcctmn is shown with the

fnllomng sketch for same speed of prcjecuon

(A ) : P L
! ‘5?-:3 'U'ﬂ‘l" L‘Jil-.u'u'"':’
an nple Bl 1uu|u i> o then ranpe and
o Whes ansle of proection s 76" the xangé and.,.
__maximum height ofprojectlle are equal to each nther

.__;555.;::..

ZN\B

-
'f.ull‘!r r.;_:! 1 tcoo F-’a!r{mf

(il LAJa-§ T

ided e il
un-pow l»‘:itlu ed b siHo
L .9..“}’{ ]at:r}.(ﬁj unl. J J li uh‘: i‘rc mr 5.;(

3

L ]

L

L AL

& -nC OﬂLCEUEH' Fffgﬁljs q ” < 'l“ vERISS 11m um JTHSse missile

. eﬁ%i‘ffﬁs,ﬂzﬁ fl e e ilan g" Y; motion of the missile
< rermale oo

. ﬁoweredan remote cont rg’ (l !c‘f‘ uu m’u:- AT "uséel for a’(mqmnr,r;

nussiles are used Jor long range; c::-::':? ppr:éc‘ilsioﬁl

liliu =) e
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]  PRACTICE EXERCISE

tj') A parnclu moves qlong tlu: x axis from x| to xp, which of the I‘nllnwing values of the Inllial
and final coordinates, which resiilts it the displacement with the largest magnitude?
(a) X = 4m;xp = —2in (b) xi = —dmxl=4m
(c) X = 4m; Xr=6m (d) xj=—4m, x;=—8m

(2) Acartrav els 40 kilonicters at an average speed of 80km/h and then travels 40 kilometers
at an average specd of 40km/h: The 4 average speed of the car for this 80-km trip is

(a) 40km/h b) 45kmi/k
(c) 48km/h EIIS 53km/H Ay Ve A/I*‘Vz.-
(3 A maninacar moving with velocity of 36Km/hr. His speed with respect to the car i
(a) 10m/s (b) 36m/s
ey zero ~ (d) infinite
(4) Wheri velocity time graph isa stralght line parallel to time axis then'
(a) acceleration is constant (b) acceleration is variable
\L-::)_acc:leljgtmn is zero Y (d) velocity is zero
(5) A baseball is throwi vértically into the air: The acceleration of the ball at its Highest
poiat s
(a) 2g; down : (b) g up
\_(c} zero > {d} g. down

6 A feather, !mt:ally at rést, is releascd ifi 4 vchum 12 m above the surface of the earth.
Which of the followmg statements is correct
(a) The'r maximum ve[omty of the feather is 9.8-m/s.~ -
(b) The acce]crat:on of the fcather remains constant during ' thie fall
(¢) The acceleratlun of the feather increases clurmg the fall
(d) The acceleration of the feathef dccreaSes untt] termmat w)c!omry is reached =L o
(7) An oﬁject dro‘pped E‘rom the wmdow ot' a tall building tuts the gruund in 12.0 s If its
accelération is 9.80 m/s’; theé helght of the wmduw abuve the ground'is - - -
(a) 706'm (b) 353 m
(c) 118 m (dy 29 4m'
8) A baseball is int ﬂtrmght dpand 15‘ caught. by the catehier 2.0's later. The oaximum
hﬂght of the ball during this intérval is:
(d)4. 9 ' (b) 19 6m'
. (cy 9. Em' {d) 12 Gm o
@) T the digran givén BElow in which' ¢ase the’ acceleratmh‘ ls Fiaximum

g
5 ; _Time, (rnsec)
'-a'l!cr -t LS - i
g g 1
o CHe
o ;
tf'l,'. rfn
Time"(sec)’ |
3 1
(a) case B’ (b))iri'both cases ‘sare’
(6) case AN - (d) norie oftheése’
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Chapter—3

(10)

(11)

M{HJ
"

13)

»f (14)
(15)

(16)
Ty
(17)
(18)
(19)

(20)

@1

Newton's laws do not hold good for particles, which

(a) are at rest
(b)are moving slowly
(c) move with high velocity . ,
Adymove with velocity comparable to velocity of light
1 law of motion gives the definition of _
(b) motion

(a) rest 1
i c
(c) velocity . : (;l} r!orc ,
2" law of motion measures which quamtity? - .
fi .(b) acceleration .
ik (dJ both force and acceleration

S igind hen2m with speed vz his average speed is

Imran travels 2m with s[_med vyand t

v,V
v, +V, ek
(8 ®3
FATRY)
(©) ViV () =L
v, +V, i
ds upon
Momentum depends up (b) mass of the body

ts on the bod .
% E?cizii?; of the body d dY both mass and velocity of;he body
lling in the earth’s gravitational ficld reach a steady velocity

Why does an object fa rth itat
' with incredse in velocity

aYair resistance increases _
(b) the earth’s gravitational field decreases as the object falls
(c) the mass of the object remains constant - *.--

(d) the weight of the object increases as it falls cay ;
When a body moves in a straight line then its displacement coincides with
\(aYdistance ; (b) force ' -

(d) both (a) and (b)

(c) acceleration I
When two bodies stick together after collision, the collision is said to be

(a) perfectly elastic (b) partially elastic -

(c) completely inelastic (d) none of these
Motorcycle safety helmet extends the time of collision and hence decreasing the

(a) chance of collision . (b) force acting :
(c) velocity (dyimpulse

The collision between two bodies may be elastic if bodies are

(a) solid and soft (b) soft and elastic -

(c) solid and hard . (d)hard and elastic _
At maximum height on the trajectory which of projectile becomes.zero

(a) acce_leration . (b) velocity
vertical velocity . (d) horizontal velocity . - .

In the. given diagram, the coach moves from position A to B to C to D. W
resulting displacement and distance of travel?
; D

= B |

hat is the coach's

B = A
t= t= t= t=
10 min * 3 min & min 0 min

L .

-
1 1 1
T

0 0 10 20 30 40 s0

6 S ]ﬁ' y Position (vd) rRERE R ;
yards left and 90 yards (b) 50yards left and 95 a
(¢) S5yards left and 95 yards. (d) 45yards left and 95 ;a::ll:
=
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ChﬂPter‘3 : Motion and Force

(22) A body is falling freely under gravity. How much distance it falls during an interval of
time between 1* and 2™ seconds of its motion, taking g=10?
“M? (a) 10m (b) 15m
()20 m (d)25m
(23) A body, initially at rest, explodes into two masses M, da1id M, that move apart with
speeds v and v,respectively. What is the ratio~L?
¥
(a) 5. (b) /1
M, M,
1 1
M) M, !
(i) o(32)
(24) When collision between the bodies in a system is inelastic in nature then for the system
(a) momentum changes but K.E remain conserve : o
(bYK.E changes but momentum remain conserve
(c) both momentum and K.E changes
(d) both momentum and K.E remain conserve
(25) Which shows the correct relation between time of flight T and maximum_height H?
cierti=E o n=2"
8 g
8 o |
(c) H= = (d) H= ET_z |
(26) If an iron ball and wooden ball of the samie radius are released from the height ‘h’ in
vacuum, then time taken by both of them to reach the ground will be :
(a) Unequal (b) Equal
(c) zero (d) none of these
(27)  Taking off rocket can be explained by
() 1™ law of motion 5 32 (b) 2™ law of motion
_keJ law of conservation of momentum (d) law of conservation of energy
(28)  Which of the following is not an.example of projectile motian. . E
a3 gas filled balloon ; ~(b) bullet ﬁfﬂq f'rom_ gun
(c) a football kicked . (d)abase ball shot
(29)  What is the angle of projection for which the range and maximum height become equal?
(a) tan™ L (b) tan™ 4
4
I BT |
(c) cos™ 7 (d) sin™ =
—_— 45
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eha'pter—S - Motion and Fore,
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{30) A projcchlc is iaunchcd at pumt 0,and follows the path OPQRS, as shown. Air
rcslstancc may bc ncglectcd 0

R

freri(! . /\S _ |
Which statement is true for the projectile when, it is at the highest point Q of its path?

- Vx= “’”ﬁ(a} The. horlzontal component of the projecuie 5 acceleration is zero,
L 'th =0” (b) The horizontal component of the projectile’s velocity is zero,

H\l: " (¢) The Kinetic energy of the. pr-:J_]ccule is zero,
fdris ) The momentum of the projectile is zero,
s g'ti‘m{"hen two, bodms move toward each other with, constant speeds the. distance betweey

them dccrcascs at the. rale of 6mfsec If they move. in the same. dlr_gctmn the. dlstancg

hetwcen them increases at the rate uf4mfsec Then their. speeds are.

(a) Sm/s, Im/s, (b) 3m/s, 3ms,
(©), 6m/s, lmfs (d) 4mUs, 2mfs
@2), sttance covered by*a freely l‘al]mg bodyin, 2, secunds will;be.-
7 (a)4.9m. (b) 19:6m,
(c]392m (d)44lm ek N _,
v (33), The dusmnce covered by, a, hody with uniform, acceleration,in,time, thstarting, from,rest, "~ .~
(a} aﬁ‘% (b), Vit
(c)a 2, - (d);both a.and b,
{34 Fllght oi' a rocket in the. space.| isan, example of
1}‘}:2?(3) second Iaw oﬁmotmn - (b) thtrd law, of. muttun
(e) fi it rst law of mﬂuon (d), law of gravitation,
{35_1 The tra_;ector}' (or path}Lof a pra;ectlleﬂymg agnmst strﬂng air,currents.is; .« o
(a) stra: tlmc = _ (b) pa:abola
(cJ hyperbola : (d) nut a parabola,

36), Rocket engme lifts rocket from the earth’s surface, because hot gas with htghvelacit}n, ;

(aj react agamst the mcket an;l push 1t upp {b) push agamst the Aair .
(c) ush agamst !he ea:tll (d) heat up | the, alrlwhich lifts the rocket .

(37, The l'orce exPer:e,n‘-‘FF‘ by, a, “'“" 1% “"'""I' water, S‘leesxnﬁfmaﬂy.‘atlalspeed ofi10ms!
and at a discharge of 0, 0911 s

(a} lN (B) 1Ny
(¢) 100N, . (d) pons.
E40) Tl'??° rateof change of momentum,is equal fo,
(2), forge. (b) impulse.. o
(c} veloplly (@thl(a) and (),
(39, The range f the projestile at 307 s Ra and at 60 is Rgo then,
e T e
20, = Reg if initial
@) ?“;H??;E;}ﬁuﬁ missile s failin some circum Bm\ [jprem;?;n;,ﬁ, SR
dOdRInshARE. ), ¢lug to
(Qusdoangls of proisetion, (3); pg;ﬁ;""%‘“‘"‘““
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Work and Energ,

ChapteM mergy
WORK L iy
. The term ‘work’ has following meanings;
1. Psychological Meaning: activities are called worlk, but this kind of Meaning

All kinds of mental or physical
is not used in physics.
2. Scientific Meaning: stops a moving body through a certain distance, the work is

(i) If a force displaces or d
; t orce on the body.
said to be done by the [t displacement is called work.

(i) Dot product oj: “force and
W =Fd
W = Fd cos0
or W= (Fcos0)d or W =F (d cos 0)

o Positive Work . N
— For 0 < 90°, work done 1s posmv.e.
— Maximum positive work is done if 0=0°
Example when an engine pulls a train.

. Zero work
Work will be zero - . .
(i) - when 8 = 90°,e.g.centripetal force and tension in pendulum string does not do any work
(i) when F=0, ' ot
tiif) whend =0, e.g: car is not moving while its engine is running.

. Negative Work

= For 6 >90°, work done is negative.
= Maximum negative work when 8'= 180°
Example: work done by frictional forces ~~ "
. SI unit of work is joule (J).
. In particle physics, work is measured in electron volt (eV).
. Dimensionally work is equivalent to [ML3T*3].
Graphically work can be obtained from force displacement graph. The area under

this graph is work done. Work is a scalar quantity: = - - 4

=Tl

d
(a) Work done by constant force '
Area = Fd = work done,
F HH
ke I3
8, g
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Chapter—4

Work and Energy

f———y

(b)

Work done by a variable force. -

Total Area = lim EFCOSG Ad, = work done

Ad—sl =)

CONSERVATIVE FIELD

(i)
()

L]

If a field satisfies following two conditions, it is ssud to be conservative.
Work done along a closed path is zero i.e. Wigwi = 0 -
Work done is independent of path followed by body but depends on final and initial

position of a body.

Example: Electric field, Gravitational field. '
Frictional force is non-conservative force. Other non-conservative forces are
propulsion force on rocket, force of a motor, tension in string etc.

Spring force F = kx is conservative force.

-\/ Conservative field and conservative force has the property of storing energy in the
system. This energy is known as P.E of the system.

CONSERVATIVE FORCES

NON-CONSERVATIVE FORCES

"I&""---__
PS ENTRY TEST SERIES

* Instantaneous power is given 7

1. The work done by these forces in carrying | The work done by these forces in carrying a
a particle around a closed path is zero i.e., | particle around a closed path is not zero i.e.,
Wiotal = 0. Wign # 0
2. The work done by these forces in | The work done by these forces depends upon
displacing a particle does not depend on the | the path along which the particle is displaced.
path along which the particle is displaced. | In this case
2 v (Was) # (Wap)
Was = Wpa
3. Under these forces the kinetic energy of | Under these forces the kinetic energy of the
the particle remains constant K.E; = K.Er | particle changes K.E; # K.E; e.g., frictional force,
e.g., central forces, gravitational force | retarding force, viscous force, magnetic force due
elastic force, ic,| to an electric current etc. (all these are velocity
i etc. dependent forces)
POWER : G)
Time rate of doiflg work is called power. o) Do you know?
Power = work/time A person having more power than other
. In linear motion, power is given as; person does not means that he has more
p W == energy as well. Reverse is also true.
=—=F.v .
8 In ! I ti owei 15 given as; = &)
angular motion, powei 14 ;
5 o ¥ N Do you know?
. e If a spring is compressed then work done
Average power is given as; on it equals the increase in its elastic
otential energy.
<P>=<W>=F¥£ p gy j
t "1
S

49
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Work and Energ,

-5

P IimEE
a0 At

If <P> = Pini, then body does work at constant rate.
Unit of power is watt defined as;
1W=1J/1 sec ) :
Dimensionally power is equivalent to [MLAT<]
I h.p = 746 watt = S50 o0rpPound) Sec

Commercial unit of electrical energy is RWH"
Work energy Principle

“Work done on the body equa

ie

Work = (K.E)r— (K.E);
ENERGY
Ability of a body to do work is called energy.

.24

TRANSFER OF
ENERGY

resufts in

1kWh=3.6*105J

Is chﬁnge in its K.E”

due 10 ,KINETICENERGY

1.4

FRICTIONAL |
FORCE

€ 1.2.4
is constrained by
may accur CONSERVATION
OF ENERGY
“appears in
which for objects in 1.3 3
motion includes ity can be
— TYPES OF ENERGY
1.2. 4 1.2.3.4
POTENTIAL ENERGY
1.3 - due to
v 2.4
Gravity 1Y
Elastic Forces
d
depends on decsds epends on
3 c A Lo 3
Mass Height Gravitational
Acceleration

~ Work done by a Spring

W=tk "
28 ?
If the block - ; : W
- —work compresses the spring, spring force will do —
W= __!.. kx? :
2 (<]
KIPS ENTRY TEST SERIES —%

While relaxing or returnin

spring will do work:

8 back to its mean position the
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EFFICIENCY . o
It is the ratio of required form of energy obtained from a system as output to

total energy given to it as input.
required formof output

Efficiency = .
total input energy

required formof output _ 100
total input energy

Efficiency in percentage =

It has no unit.
IDEAL MACHINE .
An ideal machine is a hypothetical machine whose output is equal to its input. For

an ideal machine. OQutput = Input

Forms of energy .
Name Definition Formula

K.E Ability of a body to do work due 1/2 mV? = p3/2m
] to motion P=momentum
Gravitational | Ability of a body to do work due e gh
P.E to position in gravitational fileld
Ability to do work due to 1, .2
Elastic P.E elasticity > kx
Ability of a body to do work due
Electric P.E to position in electric fleld q-AV
Applications of Gravitational P.E
. Absolute gravitational P.E of a body on surface of earth is given as
GmM
U =-———
R
. Negative sign due to selecting the zero reference level of potential energy at infinite
distance from earth.
. Due-torsmallervaiue grontiMoon; a’man-ca u-g mp. | “L’..L"\:L )
. Due to smaller value of g a man can’t run faster on Moon.
FW_M#

Do you know?
The gravitational force holds inverse square relationship with
the distance of the object from the center of earth.

Relation between momentum and K.E:

. 2
Y=t

2m
ESCAPE VELOCITY
The minimum initial velocity required by an object on earth to escape from earth’s
gravitational field.

Ve = ,F?{M‘ =J2e.R,
] [ ]

-i-l"-—-__
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Value of Ve =11:2x10%ms-1=6.96miles s = 11.2lms""

=25000 miles h-1=40320kmh-!
of the mass of the body.

Escape velocity is independent
INTER CONVERSION OF K.E AND PE

. In absence of air friction we get

|
mgh = —mv

=

v=,/2gh
If a body is dropped from height '’ to earth’s surface in presence of air, then;

Loss in P.E = gain in K.E + work done against air friction.

If a body is thrown vertically upward in gravitational field in the presence of ajr,

then; Loss in K.E = gainin P.E + work done against air friction.

In the absence of air friction, increase in K.E = decrease in P.E. and vice - versa.

CONSERVATION OF ENERGY
e destroyed. It can be transformed from one form into another, but

Energy cannot b

total amount of energy remain constant.
When a cup is dropped the P.E changes to K.E, but on striking the ground, the K.E

changes to heat and sound but total at each instance is always conserved.

Fundamental Principle F;undamental Principle _Fundamental Pnnciple
Conservation | |  Conservation Conservation
of Momentum of Energ of Angular Momentum

Einstein's

Caveal shaws up in many

forms inits

a poweriyl
tool for

with extemal

forcas Role as a

Fundamental
Principle

Mass Energy
E = me?

Work-Energy
Principle

Mechanics Problem
Solving

. www.educatedzone.com
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Work and Energy

em—
-CONVENTIO
NON-CO NAL SOURCES OF ENERGY
Energy
from Tides \ \ \
Waler is allowed to fall B
The energy of Turbines drive
r::mmnlrnllnd manner falling water derives penerators o
upstream to down the turbines produce electrkity
sircam
Energy
' from Waves \ \ \
' Tidal movement and They produce a - This relative
strong winds relative movement in || movement is used to
produces the waves | | duck float and balance rim electricity
on the water surface float, gENE rators.s

Non conventional
source of energy

—E\ o R

Direct 1sage of Indirect sage solar energy heats upa tank
of solar energy of waterand produces

stream, which is wsed to run
stream turbines, and hence
electricity is produced,

solar energy

! Energy from
Biomass \ - \ \
Converted In to
Biomass wﬂ’:;thn Tuel by
Fermentation

Energy from Waste Products

Photovoltaic cells
convert solar energy

1nel:cu-_i:a| energy.

Waste is burned in confined containers.

r
Heat produced is used to generate steam

Do you know?
The tides raise the water in the sea
roughly twice a day.

| Steam drives the turbines and produces electricity

E‘a‘-—___
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Normal incidence of solar encrgy outside the carth’s atmosphere is about 1.4 kWm?2 - .

Solar energy reaching on the surface of earthon d clear day at noon is about
1 kWm=,

Do you know?

How much energy per sq.m per second is absorbed by atmosphere?

Ethanol obtained from biomass is a replacement of gasoline.

Methane obtained from biomass is a replacement of natural gas.

Sources of geothermal energy

(1) Radioactive decay (i) Residual heat of the earth

(iii) Compression of material in earth

Annual consumption of energy is about 6x1013kW

Only 0.1% of solar energy is more than total energy required per annum on earth

Solar panel is series combination of solar cells.
Solar panels usually have ability to charge nickel-cadmium batteries in artificial

satellites. ,
Source of energy | Original Source
Solar Sun
Bio mass Sun
Fossil fuels Sun
Wind Sun
Waves Sun
Hydro electric Sun
Tides Moon
Geothermal Earth

- NUR

Renewable Nonrenewable

Hydroelectric | Coal
Wind Natural gas
Tides 0il
Gﬂﬂtheml* Umnium
Biomass Oil shale
Sunlight Tar sands
Ethanol/Methanol**

* Individual fields may run off
** Renewable when made Jfrom bio mass
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PRACTICE EXERCISE

Work done will be maximum if the angle between the force F and displacement d is

@45° - (b) 90°
(c) 13{) (d) 0°
@  Afield inwhich the work done in moving a body in a closed path is zero is called
(a) electric ficld (b) conservative field
(c) EIEC“'U"‘*"B'?UC field (d) gravitational field
3) ‘:h‘l-‘}“; rf)"“’ 1s perpendicular to the direction of motion of the body, then work done on
the body 1s
(a) zero. (b) minimum
(c) l_"ﬁ“”}‘ ' (d) maximum
(4)  Which of the following types of force does no work on the particle when it acts on it?
(2) frictional force - (b) gravitational force
(c) elastic force (d) centripetal force
(5) :f)a;éo;}' of mass of 2 kg is raised vertically through 2m, then the work done will be
a) 38. (b) 392.11)
(c) 39.2] (d) 3.92J
(6)  An elevator weighing 3.5 x 10"® N is raised to a height of 1000 m in the absence of
friction, thg work done is
(@a)3.5x10° ) (b)3.5x 10*)
(€)3.5x 10°) (d)3.5x 10°J
(7) The average power and instantaneous power become equal if work is done at
4 _E'f [a; anyfrate (b) variable rate
(c) uniform rate (d) high rate
(8) The relation between horse power and watt is
P
(a) 1 hp = 546 watts (b) I hp = 746 watts
(c) 1 hp = 1000 watts (d) 1 hp =946 watts
(9)  Proton, electron, neutron and a particles have same momentum. Which of them have
highest K.E? '
w (a) proton (b) electron
(c) neutron (d) a-particle
(10) The power output of a lamp is 6W. How much energy does the lamp give out in 2
minutes?
(@)3J (b) 120J
(c) 720) (d) 430J
(11)  Work done by variable force is determine by dividing
ﬂa:Q (a) force into small interval .
(b) displacement into small interval .
(c) both force and displacement into small intervals
(d) force into small and displacement into large intervals
(12) | Work done on the body equals o
(a) change in its K.E always (b) change in its P.E always .
() change in its K.E or change in its P.E - (d) neither change in K.E nor change in its P.E
(13)  The escape velocity of a body in gravitational field of carth is independent of
(a) its mass
(b) the angle at which it is thrown
(¢) both its mass and the angle at which it is thrown
___Jigravitaiional field of earth
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(14)  The tides raise the water in the sea ruughl}('l:;"‘:v?c?
(a) once (d) cight time

(c) four time .
(15) The source of geothermal cnergy 1S :on of material in the earth
P it = in the earth (b) compression
(a) decay of radioactive clement in (d) all as said in a, b and ¢

¢) residual heat of the earth

(16) Sl‘hc highest value of escape velocity in suln(lg:;:;rlr:"i‘ifur planet
(a) Earth
(¢) Jupiter . (d) Moon

(17) _ Work done by the force of friction IS — negative

(a) always positive o
(c) positive only for small frictional force
(18)  Gravitational P.E of a body can be found by
o (b) mgh
6}'\3‘ (a) =

© -2

(d) positive only for large frictional force

(d) both “b” and “c”

(19)  If velocity is doubled, then ‘ ol
(a) momentum increases to 4 times and K.E increases to 2 times

(b) momentum and K.E. remain same ‘
(c) momentum increases to 2 times and K.E Encreases constfmt
(d) momentum increases to 2 times and K.E increases to 4 times ‘

(20) We get energy from food during a day which is equivalent to the energy obtained from

liter petrol.

(a) ] (b) %
3@1 1 : |
(c) 3 (d) 1
(21) One mega watt hour is equal to
(a) 3.6x 10°] (b) 3.6x 10" J
(c)3.6x 10%J (d)3.6x 10° ) : |

(22) A boy holds a 40-N weight at arm’s length for 10s. His arm is 1.5m above the ground.
The work done by the force of the boy on the weight while he is holding it is:

(a) 0 \ok d=0 (b) 90J
(c) 60J (d) 40)
(23) Work has the same dimension as that of
(a) torque (b) angular momentum - . -

(c) linear momentum (d) power _
(24) A man pulls a 100 N crate up a frictionless 30e slope 5m high, as shown. Assuming that (®
crate moves at constant speed, the work done by the man is

rU'ffr.N!.rH!rHurHH’r!;u:r::r::r:rurrm
Eg _52{;,00]1 (b) 500J
(d)0
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(25)

(26)

27

(28)
f‘}‘\"'g

(29

(30)

The relation between the escape velocity Vi and orbital speed V,, is given by

(a) Vese =1/2V, (b) Vese = V2V,
(€) Vese = Vo (d) Vese = 2V,

The escape rclocity form the earth surface in km s is about
(2) 4.2 km s (b) 7.5 km s
(c)9.5kms (d) I 1km s™

A boat moving at constant speed v through still water experiences a total frictional drag
F. What is the power developed by the boat?

|
(a) = Fv (b) %Fv2
(c) FV? (d) Fv
When two protons are brought close, their
(a) Kinetic energy increases (b) P.E. increases
(c) P.E. decreases . (d) P.E. doe not change _
A trolley runs from P to Q along a track. At Q, its potential energy is 50 kJ less than at P.
Trolley
P

Q

At P, the Kinetic energy of the trolley is 5 kJ. Between P and Q the work that the trolley
does against friction is 10 kJ. What is the kinetic energy of the trolley at Q?

(a) 35kJ (b) 55 kJ

(c)45 kJ (d) 65 kJ

Initially, four identical uniform blocks, each of mass m and thickness A, are spread on a
table.

;
lgm’ﬁll ng/k” rT\ﬁll___n_h h

How much work is done on the blocks in stacking them on top of one another?

(a) 2mgh (b) 4mgh
(c) 6mgh : (d) 8mgh
(31)  Escape velocity depends upon the radius of Earth. Which one shows its proper dependence
; il
(@) VR (b) VR ?
1
(c) Ve R? - ) VR
(32)  Temperature of hot igneous rocks is about 5
(a) 20, 000°C or more (b) 2090 C or more
() 200°C or more (d) 20°C or more .
(33) A ball is thrown vertically upwards, Neglecting air resistance, which statement is
correct? . ‘
(a) The kinetic energy of the ball is greatest at the greatest hei‘ght attained. - . |
(b). The potential energy of the ball increase uniformly with time during the ascent.
(c) By the principle of conservation of momentum, the momentum of the ball is constant
throughout its motion )
(d) By lhghprinciplc of corservation of energy, the total energy of the ball is constant throughout
its motion :
—— .
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(34)  Propulsion force of a rocket is

(a) non-conservative force

(b) conservative force
w (c) conservative and rocket has reached high altitude

(d) none of these m the petrol is 60kJ and the

E i fro
| (35) A car is driven along a level road. The total energy input Ir

" car wastes 45kJ of encrgy, what s the efficiency i

| (a) 25% (b) |5'i’:=
¥ (c) 45% (d) 75%
(36) Geothermal encrgy isa source of energy.
(b) stable

(a) non-rencwable

(d) none of the above

- (c) rencwable
. (37) The source of tidal energy is :
v (a) sun (b) earth
| (c) both (a) and (b) (d) moon
(38) cell converts solar energy into electrical energy
(a) rotatory | (b) photovoltaic
(c) Galvanic (d) none of these
(39) Which of the following bodies has the largest kinetic energy?
(a) Mass 3M and speed v (b) Mass 3M and speed 2v
(c) Mass 2M and speed 3y _ L “:i{';ﬂ (d) Mass M and speed 4v
| (40) The amount of work required to stop a moving object is equal to: .
| W (a) the velocity of the object (b) the mass of the object times its velocity .
| Cob e retlc ehiopgy e Ciabjpet (d) the mass of the object times its acceleration
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Circular Motion

Chapter—S Stion
INTRODUCTION
Circular Motion * _
" Motion of bodies in circular path i called circular motion
Angular Moti on ey

Circular motion of a body may also be called angular motion

CIRCULAR
MOTION

Angubr | Cﬂﬂrimﬂl O:binlh-‘btml

"
Rotationl Morment of e ﬁrtiﬁ:hb’Geqm:thmy
ey Eops s e

Law of il oravi
accmion conservation of ; / <
' angular momentum

ANGULAR DISPLACEMENT
“It is the angle swept by the radial line during circular motion of a particle measured from -

some initial point to some final point.”"

. Angular displacement has direction along axis of rotation and can be determined by
right hand rule _ %
. ST unit of angular displacement is radian " § - rran ,
. One radian is an angle made by an arc at the Do you know?
. center, whose length is equal to the radius of For.very small values of .
c1rcle: _ _ angular displacement it is .
. Definition of radian gives following useful treated as vector quantity.,
relation: >,
S=rf - k..a
o X
1% = mrad =0.0174 rad, 1 rad = 57.3°
. Angular displacement is angle in radian or degree covered by body having circular
motion, . : :
. Non S{.I units are also used which are “degree” and “rev”, .
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—_— e
ANGULAR VELOCITY & ACCELERATION -
Rate of change of angular displacement is called angular velocity;

L]
, usually not a vector quantity.

A0
ins = ].'.T.g T, ,always vector quantity. Q
'd
. Tangential and angular velocities are related as: N2 Do you know?
v= @r or V=mxr The angular velocity is practically

measured in revolution per minute
(rpm) as they provide an easy
interpretation of angular motion.

S.I unit of angular velocity is rads-1.

. Rate of change of angular velocity is called
angular acceleration,

- Ao ' =
o= m | -/

. SI unit of angular acceleration is rads-2

. Angular acceleration is a vector Quantity related to tangential acceleration a by the-

following formula a=ra
Direction of angular acceleration and angular velocity is along axis of rotation.

AN
6‘1

Do you know?

All the points on a rigid body rotating
: about a fixed axis have same angular
speeding down "displacement, velocity and acceleration.

speeding up

o v,

. If angular velocity increases, then wand a are in same direction and if angular

velocity decreases, then o and o are in opposite -direction

RIGID BODY
“A body, which maintains a constant distance between its two consecutive particles,
when a definite Ioad is apphed toit.”
Note that allsthersdlidibodiestcansi te “Tidi pec

. wall is treared to be ngm.' for a human bemg but not for hammer

CENTRIPETAL FORCE -& ACCELERATION
The force required to bend a straight line path of a body 1nto the circular path is
called centripetal force.
If the centripetal force is removed from the rotating object it will follow a straight- -
line motion confined on the tangent to that circular path.

ASSUMPTIONS
To denve the equat:ons for the ccntnpeta.l accclcram:m we assume that Bpeed'uﬁhe ;

al=compaoneant. ol-veili COCS L

mbmm?hc equauon ig oo ow
- Av~ vl a
a=—a +—a,

r
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mv’
:

b 2
] . - LTI v 2
Ac==IMOr=—-nM=—| — |IF=— 3 r
r r

. Work done by centripetal force is zero.

In vector form, centripetal force and acceleration ca

- = B - mv
Fe =—mro’r=-mm = —(——]r = —[——— r

n be wrilten as;

i . : an’t
'/ Centripetal and centrifugal forces form true action & reaction pair but they ¢ _

balance each other because they don't act on same body.

COMPARISON OF LINEAR MOTION AND ANGULAR MOTION

+ Linear displacement, d
; ... = Ad
Linear velocity, v=—

At
+ Acceleration or linear acceleration,
- Av
a=—
At

+ Mass, m
+ Linear momentum, P=mv
+ Impulse, lorJ=FxAt

= = ,3;;

+ Force, F=ma=—
At

.
+  Work, W=F-d.=5m(\‘§-vf]
1+ - “Kinetic energy, K:E a-%m\fi . voese

First law: If F = O then v = constant
Second Law: F=ma

Third Law: Fi; =—F3
+ Equations of linear motion

() ve=vi+at- (ii)S= vt + -:;-atz

.

(i) v; -v] =2aS$

ANALOGY BETWEEN TRANSLATORY

+ Newton’s laws in linear motion:

OTION AND ROTATORY MOTION

Angular displacement, 0

AQ

Angular vcluc-it . 0=—
ngu Y, AL

Angular acceleration, a= =
Moment of inertia, [ = mr2
Angular momentum, L =lo
Angular impulse = tx At

AL

Torque, 1=lag=—
1 At

I
Rotational work, W, =18= El(wi —mf)

e 1
Kinetic'energy of rotationi, K.E, =Elm2
Newton'’s laws in rotational motion: |-~
First law: If 1 = 0 then © = constant

Second Law: t=la

Third Law: -‘r.u = —;ﬂ
Equations of rotational motion

Iﬂ W, =, +Cﬂ. (ii) 0= w,t 'i'l{'.:l’.tI

(iii) ©f -0} =2a0

+ Distance covered in nth second Angle subtended in nth second
a
S"=v‘.+5(2n-l) B":m,.+5[2n—l) :
2
+ S=vt 0= ot
+ SV>e= ik <m>=mi+mf
2 -
62
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MOMENT OF INERTIA
“The measure of hindrance offered by a rigid body against angular motion, when a

disturbing torque acts over the body.”

Mathematically expressed as moment of inertia =I = (m)(r?).

It is measured in kgm?. Moment of inertia depends upon
(i) Mass of the body. '
()  Distribution of the mass about the axis of rotation.

. Moment of inertia plays same role in angular motion as the mass in linear motion.,

«" The equation t = I a is the rotational analogue of the Newton’s second law F = ma

MOMENT OF INERTIA OF SOME REGULAR BODIES

J Hq-op or
I = MRE

Solid cylinder
, or disk
L= % MR®

Hollow cylinder e
I=L MR, + Ry

R,

Rectangular plate
I = :I.ji M(a® + b%)

- Long thin .rod Long thin rod
L= ez I= % mrr
i
id sphere T":'l:ll.t; spherical
- she

I.= 8 MR* _ Ti- 3 mme
ANGULAR MOMENTUM
. Angular momentum is due to spin motion or orbital motion of a body, and is also called

moment of momentum.
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ANGULAR MOMENTUM OF A PARTICLE

The anguiar momentum i Lhe
M al gvary paat on an i
catd When it mv=p The angular momentum of a particle

She T of mass m with respect to a chosen

axis is given by
L = mvr sin ©

or more formally by the vector
product _

L=rxp
The direction is given by the right-

hand rule which would give L the
direction out of the diagram. For a

circular orbit, L becomes L = mvr

Angular Momentum
The angular momentum of a rigid object is defined as the product of the moment of

inertia and the angular velocity.

sonsa of
rotation of
tha whaal

Angular St Moment of X Angular
Momentum Inertia Velocity
w L = | X (03]

L=Ilw The right hand

Angular rute for anguiar

momentum  Juantities.

weCiorn,

. Orbital angular momentum is greater than spin angular momentum of an electron.

LAW OF CONSERVATION OF ANGULAR MOMENTUM
Angular momentum is a conserved quantity only in isolated system.

Ly =L, YL =constant if and onlyif Xt _, =0

OR I @=L w2
. Total angular momentum of a particle or a system of particle remains constant

provided no net external torque acts on it. :
Applications
. :Jheg a gymnast closes her arms. while sianding on a rotating joy wheel, the whee!
. S;;ef? Sbup. ;u;d slo}\:'s down for the reverse just to conserve angular momentum.

ringboard diver ha i ' ;

positign. S more rotation when she pulls her body into closed tuck

. Balance of a sport bicycle is maintaj -
; : ntai i

momentum for its thin rotating wheels e s, 19, e, canservation. of el
ROTATIONAL K.E |
. Rotational K.E is given by

K-Ernr o lI w?

2
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S
Rotational K.E of disc

L ]
1 |
Erot = —mv= — (K.Ejin
B 4 g el
Rotational K.E of hoop
|
K.Erw= = mv? = (K.Eun)

Velocity of hoop at the bottom of an inclined plane

. Velocity of disc at the bottom of an inclined plane

4 2
= ’44 I=—1f /
v 331 NG gh

OTION IN A VERTICAL CIRCLE

* When a body being tied to a string is’ whirled in a vertical plane, its speed is different at
different points of the circular path.
. In such type of motion, the tension in the string and the centripetal force acting on the body go

on varying continuously.
. At the highest point A, the tension in the string is T, and the speed of the body is v, then

1
mv : ; ;
T, + mg = —= where r is the radius of circular path.
r

L If T;\:G'

1
mv;,

then mg=

=
This speed of the body is known as critical speed and is denoted by v,

Ve VBT B mg

. In case v, <v,, the body will fall down.
’ At the lowest point B, let v, be the speed of the body and the tension in the string T,

2

2 vt].

mv -
so that T,-mg=—-=" or Ty=mg+

Velocity at point B, v, = /Sgr

Velocity at point X and Y = vy =Vy = 3gr .

BANKING OF CURVED TRLACKS _ . _
When a vehicle goes round a level curve the necessary centripetal force is provided
by the force of friction between the tyres and the track (road or rail track). In case
the frictional force, which acts as centripetal force and keeps the body moving along
the circular path, is not enough to provide the necessary centripetal force, the
vehicle will skid. To avoid the skidding of the vehicle the track is banked in such a
way that the outer part of the track is raised a little above the inner side, which

makes the track sloping tow~ s the centre of the curve. :
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h a way that the horizontal component of
al force and the vertical component of the

The inclination ‘angle 0 is chosen in suc
the normal reaction provides the centripet ;
reaction supports the weight (as shown in figure)i.c.

R chusl'l
Rsin0 ;/
0
mg

R sin 0 = m v2/r (‘ﬂ))
and Rcos® = mg |
From (9) and (10) we have

: V2
tan 0 = g or = tan-! (FE'—J » (11)
Under limiting condition i.e. for maximum apged for no skidding p = tan6, hence.
rd

Vo = VH T g or Vmax = ﬂg e (12)

where h is the height of the centre of gravity and d is the separation between inner and
outer wheels.

Translation Rotational relation

Quantity
Displacement | j 0 s=rf
velocity 5 o A8 v=ro
y=— s
f At
Acceleration Av CAw a. =ra
a=— X =— r
At . M a, =ro’
Mass/moment | m I =mr2 gu 2
of Inertia Zmr
Force / F =ma T=rxF
Torque
Kinetic Energy I
K.E = -imv’ K.Eit = %!wz
Momentum =m 45 i
. P v L=1w L=rx p
ower P=Fv P=r W
Work W=F.d W=r. Al
Impulse I=FxAl " Imr
Equilibrium z F=0 Z r=0

ARTIFICIAL SATELLITES
An object revolving around a planet is called i
! sat
. Moon is natural satellite of Earth i

. Moon'’s orbital angular velocity and spin angular v elocity i .
¥  Amanmade rocket or space ship revolving around the earth is.called artificial satellite:
KIPS ENTRY TEST SERIES WWwWedncatedzere.com , ' ____...E;
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—
, = Artificial satellite revolves around the earth due to force of gravity.

F Critical velocity of an artificial satellite is v=,/gR = 7.9 km s-1
% Period of such artificial satellite is'5060s or 84 min.

Do you know?

Geostationary orbit is also called parking orbit.

Universal Gravitation: F=G m._r:1,
r
Acceleration due to gravity: g= %‘:ﬂ

G

4 3 4 3 L}
g= =13 —nR p | As mass (M) = volume EﬂR )xdensnty (p)

Hence g= -;vrrpGR

VARIATIONS IN g _
' Variation in g above the surface of earth

GM : o - M s
e TR ()| Or g= T ssarsissen (i)
R (R+h)
R YR
From equation (i) and (ii) g’'= g[-——) = B—? [As r=R +h]
R+h
1
. As we go above the surface of the earth, the value of g decreases because g« =

. Ifr = o then g = 0, i.e., at infinite distance from the earth, the value of g becomes zero.
2h:
. Ifh <<R,i.e, height is negligible in comparison to the radius then g =g[ e R]
So as we go above the 3urfacc of earth value of g decreases.

. Variation in g with depth: g "g[l --g—] » d=depth so as we go below the surface of

earth the value of g decreases.
» Variation in g Due to Shape of Earth: Earth is elliptical in shape. It is flattened at

the poles and bulged out at the equator. The Re radius is about 21 km longcr than
polar radius at equator

GM ..
As at equator g, = (:{B:[ ....... (i) and atpoles g, = o s (ii)
€ P -
g R; Be
. From (i) and (ii) =*=—F
> By Rl ' . _ RT‘ 2.
Since R =qwor>R‘P5= RT
and gpuae}gequar )
g,=8. 10 018ms™ .
/- \ Therefore, the we:ght of body increases as it is taken from equator to the pole.
67
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Circular Motion

Chapter-s —
REAL AND APPARENT WEIGHT i
Force with which earth attracts a body towards its center ineggel 0 o XS WO & e
body. arent weight,

The force required to prevent a body from free fall is called its app

* Real weight can never be zero while apparent weight may be equal to real weight o

zero or greater than real weight or less than real weight.

rver m
To observe weightlessness, the frame of reference sfggee :
e.g. weightlessness is

ust be the same ag

that of satellite or should move like parallel to its fall.
observed only by observer inside the lift not outside 1t.

Weight of object in a stationary or constantly moving lift is; W e

.
C Weight of object in an elevator accelerating upward is; w = (g + a)m
Weight of object in an elevator accelerating downward is; w = (g-a) m
)
Do you know?
In a lift we only feel the difference in weights when the_ lift
either start moving up or down, once constant velocity is
achieved then weight variation become zero as well. 3

ORBITAL VELOCITY

MG

Orbital velocity for a satellite is v= ,[—
i

This shows that mass of satellite is not important in describing its orbit.

ARTIFICIAL GRAVITY

. Artificial gravity is created by setting satellite into rotation about its own axis.
. Artificial gravity is a reactional force, which gives impression of real gravity, when a. = g.
. Frequency of rotation to produce artificial gravity, in a spaceship is;

£t |8

2n VR

. Time period of rotation to produce artificial gravity, equal of real gravity is;

T =25 R

g

www.educatedzone.com
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Chapter-5

Circular Motion

e

GEOASTATIONARY & COMMUNICATION SATELLITES

A satellite whose position does not change w.r.t a certam point on earth is called geo-
stationary satellite, :

Its orbital motion is synchronized with the rotation of earth.

Geo-stationary satellite completes one rotation in 24 hours. _

Three geo-stationary satellites placed at 120° intervals about the equator can
effectively cover the whole globe for communication.

Radius of geo-stationary orbit is given by

amt )"
r=[ 4n’ J

Its value is 4.23x10%m from center of earth through the equator to the satellite.
Height of geo-stationary s&teﬂite above the equator is 36000km.

Kepler's Third Law: The square of the orbital period of a planet is proportional
to the cube of the mean distance from the Sun i.e: 77 ¢y’

The largest satellite communication system is managed by 126 countries and
named as International Telecommunication Satellite Organization (INTELSAT).

NEWTON'S & EINSTEIN'’S VIEWS OF GRAVITATION

-K‘I‘-‘_--__
PS ENTRY TEST SERIES

According to Newton, gravitational interaction is taking place between material
objects-and is directly proportional to the product of the masses of the objects and
inversely proportional to the square of the distance between their centre.

According to Einstein, gravitational interaction is taking place between material
objects and also between material object and electromagnetic radiation.

According to Einstein, gravity follows the inverse square law, but when gravitational
fields are very strong inverse square law does not hold.

Einstein’s theory is more close to the experimental facts than that of Newton's theory.

Do you know?
If the gravity and acceleration of light are precisely equal then gravity must
bend light as measured in solar eclipse in 1919.

69
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PRACTICE EXERCISE

The rotational K.E of hoop is _ e
_(a)equal to its translational K.E (b) |13|f"}““ its "“"flatmn“\ til;mal s
(¢) double than its translational K.E times than its transia :
| K.E are related by an

A hoop and disc have same mass an

equation

(a) K.Enoop = K.Edise : (b) K.Enoop = 2K.Euisc
Ae) K.Epoop = 1/2K.Egisc (d) K.Ehoop = 4K.Egisc
The angular velocity of the minute

(d) four
d radius. Their rotationa

hand of a clock is

T -1 .
(a) %’& rads™ , (b) 51 rads ..
27 (d) T rads™ _ Z s e

rads™

(€
( j;ﬁgg 3600 P :
If a wheel turns with constant angular speed then: @/

4 each point on its rim moves with constant velocity

' each point on its rim moves with constant acceleration

4 2y

(c) the angle through which the wheel turns in each second decreases as time goes on

” (d) the wheel turns through equal angles in equgl'times

A boy suddenlg;' comes and sit on the circular rotating table. What wii: remain conserved
{(a)angular momentum (blinear velocity =
(c)kinetic energy (d)none of these

According to Einstein, the gravity interaction is possible between

(6)
(a)matcrial objects only
(b) both material objects and electromagnetic radiation
(c)electromagnetic radiations only
(d)none of the above
(7) Ten seconds after an electric fan is turned on, the fan rotates at 300rev/min. Its averaﬂél'
angular acceleration is 0
(a) 30 mdrsz . (b)'3.14rad/s®
(c) 30 rev/s "(d) 500 rev/s?
(8)  The period of a circular motion is given by
(@ T=rV (b) T=ow
\g:)’T =2nm (d) T=2n/i
9 The directi i b b
e i
; ation (b) along the tangent
(c) directed towards the center (d) directed
10) Wh - : ; cted away form the center :
When a body moves in a circle, the angle between its li i i
" el its linear velocity and angulas velocity
(a)180°
. (b) 0°
KIPS ENTRY TEST SERIES —
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Chﬂpte"'s Circular Motion

—_— :
(11) Anarc of length equal to the circumference of circle subtends an angle -
_(a)m radian (b) 27 radian
(c) n/2 radian (d) 4 radian
(12)  The relation between linear and angular acceleration is
(a) a=axrv | (b) a=rxa
x(c)E=axr (d}?:&xﬁ

(13) When a body is whirled in a horizontal circle by means of a string the centripetal force
is supplied by

q’ﬂ (a) mass of a body (b) velocity of body
_(c) tension in the string (d) centripetal acceleration
(14) What remains constant when the earth revolve around the sun
(a) Linear momentum (b) Linear K.E
(c) Angular K.E (d) Angular momentum
(15) The angular momentum of a body is conserved if
' (a) Force acting on it constant (b) Force acting on it is zero
(c) Torque acting on it is zero (d) All of these

P
I;’{lﬁ]. A stone is whirled in a vertical circle at the end of a string. When the stone is at the
— highest position the tension in the string is

(a) maximum * (b) zero
(c) equal to the weight of the stone (d) less than the weight of the stone
(17)  The angular speed of hour’s hand of mechanical watch is -—--—- radian per hours
(a) /6 D= ,1{‘_, = Avadhip) w4
(c) n/12 l (d) /8

(18) r=/Ia for an object rotating about a fixed axis, where 7 is the net torque acting on it, I is
its rotational inertia, and a is its angular acceleration. This expression:

& _"PO-._(a}' follows directly from Newton's second law

"""V (bis the definition of angular acceleration
(c) is the definition of rotational inertia

(d) is the definition of torque
(19) If a car moves with a uniform speed of 2 ms” in a circle of radius 0.4m. Its angular

speed is { 1
(a) 4 rad. s : (b)'5 rad. s;
(c) 1.6 rad. 5™ o (d28ms
(20) A body can have constant velocity when it follows a o
Cé,ﬂ (a) eIIEi;tical path (b) circular path — CH'€ Mo,
I(dY rectilinear path

. (c) parabolic path . :
{21}; A body moving along the circumference of a circle, completes two revolutions. If the

radius of the circular path is R, total angular displacement covered is

(a) t R (b) 2nR
@ zero ; (d) 4n
| KIPS ENTRY TEST SERIES 2.
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Circular Mot
Chapter—5 &
g along level ground. Its rotationg

(22) A hoop rolls with constant velocity and without slidin

kinetic energy is: ; . =t xi
— : inetic energ
(a) half its translational kinetic encrgy (b) twice its "ar]sﬁuo:;laﬁonal I"inﬂtEEJf:"l"'r -
(c) four times its translational kinetic energy (d) the same as its tra o Y
und earth is

(23)  Time taken by geostationary satellite to complete one rotation aro
(b) 1 day

(a) I year : j
“(d) 84 min

(c) | hour
(24)  The direction of angular momentum is along

(a) Tangent to the circle (b) Inward the radius '
(c) Axis of rotation (d) Outward of the radius -

(25)  If a wheel of radius r turns through an angle of 30°, then the distance through which any

point on its rim moves is

- T
s T (e
(a) 3 (b) ="
X d) —r
(c) T (d) 130
(26) In angular motion, Newton’s second law of motion is
(a) F=ma (b) F=Ap/At
(©)1=la (d) all of above
(27)  Angular speed of second’s hand of a watch in rads” is
T
(@)= : b) —
(b) >
T s L
\Lcﬂ- _ 3 =
30 @ 180
(28) The angle subtended by an arc equal to radius is
\_(?5/1 rad (b) One degree
(c) 1 Revolution (d) All

(29) WI}at is outward force acting on a mass of 10kg when rotating at one end of an inelastic
string 10m long at speed of 1m/s?

ta) IN (b) 10N
= - (d) 100N
(30)  If we whirl a stone at the end of a string in the vertical circle, it is likely to break whe?
%" he stone is V. A 6\“ ’ |
1 . Rl o~ \ 4 =
(a) at the highest point & : {57 at the lowest ol '{rr_- rg“: j@ Lk

4 -5 "\:‘T'“‘:.
(d) at the point where gravity is not acting
many satellites?

\(b) 24 artificial satellites
(d) both “b” and “¢»

(c) at any point during motion

(31)  Global positioning system consists of how
(a) 24 Natural satellites

(¢) 3 synchronous satellites

The apparent weight of the map js
(a) mg (b) ma —mg
v(c} mg + ma

www educatedzdd:Bgm ma
o

KIPS ENTRY TEST SERIES




Fi———

Chapter-—s Circular Motion

——— .
{mﬁ A body moving in a circular path of radius » has tangential acceleration a,,and

centripetal acceleration a_. If the body is moving at constant speed v, what are the
magnitudes of g anda_?

Tangential acceleration, a, Centripetal acceleration, a,
(a) rv’ 0
030&9 (b) vl 0
7 \e) 0 v
(d) 0 var
(34) An object of mass of 2 kg rotates at constant speed in a horizontal circle of radius Sm.
The time for one complete revolution is 3 s. What is the magnitude of the resultant force
acting :m the object? Vi ¥ins
2
® N \_Lbi"m; vV ZEL
V= 5vR = \oA
©) IUU:: d 400:: = g
{{35\ A satelhte moving round the earth constitutes e D2V, A2 oA
(a) An inertial frame of reference (b) non inertial frame i a4 x5
(c) neither inertial nor non inertial (d) both inertial and non inertial = “oR 2/4
(36) A body of mass 10kg is rotating in a circular path of radius ‘r’ m with constant speed.
The work done in one complete revolution is
(a) 10.3 rads {b) zero
(c) 100 rads™ (d) 0.5 rads™!
(37) A monkey sits on the pan of a spring scale kept in an elevator. The reading of the sprmg
scale will be maximum when the elevator
(a) Is stationary (b) Accelera:es downwards
. (c)Cable brakes and it falls freely towards the earth{d) A ccelerates upwards
((38)" A satellite moves at constant speed in a circular orbit about the Earth. Which statement
—"  about the momentum and kinetic energy of the satellite is correct?
Momentum Kinetic energy
W - | (a) constant Changing
= (b) changing Constant
\e) Changing Changing
(d) conslant Constant
(39) If 6 is the angle of bending of light predicted by Einstein’s theory of gravity and 0, that

(it

‘-‘-"‘"--__
KIPS ENTRY TEST SERIES

by Newton’s, then
(a) B, = 6,,
(c) B, = (d) no relation exists between 6, and@,

In the sular eclipse of 1919 A.D., bending of starlight was measured to be
(a) 1.745 degree (b) 1.745 minute
(c) 1.745 seconds (d)1.745 radian

|
(b) O =5E’N

T3
www.educatedzone.com



o
o
=
<
Z
VI
o
o
=
=
19

M%_E._Eu_n voueno3 %w
'0.,2_ jusingny %
Mw_suc SPULUET [ SUIUEANS %

Mufsn... L %u

(n

2
AR

[
MET 5834015

n

B

A

Mol pinj4 W & —V— nenb3 s noweg

{1l

JUEUE pinid mu

KIPS ENTRY TEST SERIES

www.educatedzone.com



—_— Fluid Dynamics
FLUID
DYNAMICS
Stokes law Terminal . Bernoull's Equation of
: Fluid F _ q
velocity o equation | | Continuity
Laminar Flow Toricelli;s
Relation
Turbl.l|EI'It \J’enturi
Flow Relation
_Blood Flow
—————
FLUIDS
. Liquids and gases can flow and are thereby classified as fluids.
. The study of fluids at rest is called hydrostatics. :
. Fluid dynamics deals with fluids in motion.
DENSITY
. The density of a substance is defined as its mass per unit volume.
Mass(M) '
Densit =—
v(p) Volume(V) .
. In M.K. S. System the unit of density is kg m,
PRESSURE

* Pressure at a point due to fluid is
oy Pressure(P) _.Furce(F)
containing the point. Fress i (A)

. Pressure is a scalar quantity.
compressive in nature, therefore,
description.

. The S.I unit of pressure

. The other common units of press
latm=1.013x105Pa =

Thrust: The normal force exerte

thrust.

1 bar = 105 Pa

d by a fluid on any surface in

is Nm-? and is also called Pascal (Pa).
ure are the atmospheric and bar.

the normal force exerted by the fluid on unit area

Pressure acts normal to a surface and it is always
only its magnitude is required for its complete

contact with it is called

KIPS ENTRY TEST SERIES
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Chapter—ﬁ Fluid Dynamicg
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Thrust = Pressure x Area
Pascal's law: The pressurc exerted by a liquid at a point is the same in all directions, Th;g
t]-:u'Iru;:Eple is used in a hydraulic jack or a lift where a heavy load can be lifted up by a smgy
orce.
K _A
KA
Archimedes principle: A body that is partially or entirely submerged in a fluid,
upward force equal in magnitude to the weight of the displaced fluid.
Buoyancy: (i) The upward thrust which any liquid or gas exerts upon a body partly o
fully submerged in it, is called its buoyancy. (ii) The point at which the buoyancy of
a liquid acts on a body is called the centre of buoyancy or the centre of floatation,
The magnitude of this upward buoyant force (B) is given by Archimedes principle,
ie. B=Vpg
Laws of floatation:
. When w > w/, i.e., the weight of the body is

displaced by it, the body sinks.
When w = w', i.e. when the weight of the body is equal to the weight of the liquid

displaced by it, the body floats being wholly immersed anywhere in the liquid.
When w < W/, i.e., then the weight of the body is less than the weight of liquiq
displaced by it, the body floats on the surface of the liquid being partly immerseqd

in the liquid.
VISCOUS DRAG AND STOKES LAW
Viscosity is the measure of the force required to slide one layer of a liquid over another,
. STunit of coefficient of viscosity is Kgm'1s! and dimension ML1T"!
. Substance that flows easily like water etc has lesser coefficient of viscosity.
. The force experienced by an object while moving in a viscous medium is called drag force.
. The drag force in a medium depends on the profile of the object and velocity of the

same object and nature of medium
Mathematically drag force can be related with above stated factors using Stoke’s law

Fp=61 n rv.
The Stoke’s law holds well at low speeds only for spherical bodies.
TERMINAL VELOCITY

When a spherical object falling gains a o
constant speed in a medium then the net

feels an

greater than the weight of the liquiq

force _acting on it is zero and the Do you know?
corresponding speed is called as terminal Wahen an object is moving in a fluid
velocity represented as v, at considerably higher speed then
2 the force of drag is no more .
v, =[ € |mand v, = ZPg |2 proportional to the speed. i
6mnr 9n
Where n is the coefficient of viscosity of the fluid. (3 o
FLUID FLOW
. In a fluid if every particle that passes a particular point, moves along exactly the samé |

path as followed by particles which passed that point earlier then flow is called
streamline or laminar
. Irregular or unsteady flow of the fluid is called turbulent flow ]

KIPS ENTRY TEST SERIES
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Chapter—ﬁ Fluid Dynamics
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characteristics of ideal fluid (2 )

{1] It 3.5 :1.101'1 Viscous 1.e, n= 0 Do ,0“ k“o ?

(f) It1sincompressible p = constt At higher velocities of fluid flow the

jii) Its motion is steady flow is turbulent and in this
condition the exact path of fluid

EQUATION OF CONTINUITY d

. Thfs or e is obtained by using law of conservation of mass of flowing of ideal
fluid, and is written as:

mass

. PAY =P:A,v, OR pAv = constant =——=mass flow rate of fluid.
time
volume

o Av,=A,v, OR Av = constant =

: = volume flow rate of fluid.
time :

The flow of ideal {luid is assumed to be streamline flow.
BERNOULLI'S EQUATION

Bernoulli’s equation is derived from conservation of mechanical energy.

. Bemoulli's equation is P +;I; pv? + pgh = constant
. Fluid have three types of energies-
(i) Potential energy = mgh or potential energy per unit volume = pgh

; fle ik | s o 1
(ii) Kinetic energy = -2- mv- or kinetic energy per unit volume = %p v2

(iiif Pressure energy = PV or pressure energy per unit volume = P
APPLICATIONS

Speed of Efflux

. Speed of efflux is determined by Torricelli’s theorem v=/2g (h,-h,) where(h, -h,)is
height of fluid level from the orifice. This theorem explains streamline flow of ideal
fluid under the action of gravity only.

. Speed of efflux depends upon the height through which fluid falls under the action of gravity

¢ Pressure of fluid increases if the speed of fluid decreases and vice versa, according

; |
to the relation E’-I-Epvz =constant.

. An aero plane lifts due to the difference of pressure of air on its wings
* S‘u’u’ing in cricket and tennis ball is also due to difference of pressure on its two sides
? There is a danger that a person standing near a fast moving train to fall towards it.
& Venturimeter is a device used to measure the speed of liquid flow

. - . . = 1
i Venturimeter works according to venturi relation which is Pi1-Pa2 = Em.rz
, Mixing of petrol with air in carburetor is according to the Bernoulli's principle.

e e
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Do you know?
i ide of the ball and
.cket players usually polish on¢ si : . .
;haic:r:guzhpntl{cr side of the ball to get the differential air

pressure to swing a ball in air. J

The roughness of the ball's surface
and the laces on the ball gz
important! With a perfectly smooty
ball you would not get enough

interaction with the air.

BLOOD PRESSURE

. Instrument used to measure blood pressure is called sphygmomanometer. It
measures blood pressure dynamically.

. Blood pressure is measured in the unit of torr, 1 torr = 133.3 Nm-2=1mm of Hg
. F i
or normal healthy person the systolic pressure is 120 torr and diastolic pressure is
75 to 80 torr.
. At systoli i
ystolic pressure the blood flow is turbulent while it switches from turbulent to

laminar at diastolic pressure,

www.educatedzone.com
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(a) milk (b) water
(c) tarcoal (d) engine oil
(2 The rain drop falling from the sky reach the ground with
(a) constant acceleration (b) terminal velocity
(c) constant pressure (d) variable acceleration
(3)  Terminal velocity is
4 (a) uniform (b) maximum _
Dﬁv.“ (c) uniform and maximum ' (d) neither uniform nor maximum
(4) When body moves with terminal velocity the acceleration in the body become
(a) zero (b) maximum
(c) variable (d) infinite
(5)  Terminal velocity is given by equation
() vi=grpm (b) vi=2gr’p/9n
() ww= grzpf‘)n (d) vl=9gr2p;’2r|
(6) A fluid is undergoing steady flow. Therefore:
(a) the density does not vary from point to point
G},:}'JF (b) the velocity of any given molecule of fluid does not change
v b (c) he flow is not uphill or downhill
(d) the velocity at any given point does not vary with time
(7)  The flow of ideal fluid is
(a) turbulent (b) along random path
(c) along straight path (d) streamline
(8)  The diagram shows a pipe of uniform cross section in which water is flowing. The
directions of flow and the volume flow rates (in cm’s™') are shown for various portions of
the pipe. The direction of flow and the volume flow rate in the portion marked A are:
3 | 5
6 — 3 —
A
A 4
(a) | and 3cm’/s (b) 1 and 7cm¥/s
(c) T and 11cm’/s (d) | and 15cm’/s
®)  When fluid is incompressible then
(a) velocity of the fluid is constant (b) flow of the fluid is along straight line
(¢) density of the fluid is constant (d) volume of the fluid is constant
(10)  An ideal fluid flows through horizontal tube of variable diameter. The pressure is lowest
' where the -
(a) velocity is highest (b) diameter is smallest
(c) diameter is largest (d) bothaand b
EPWT_RY TEST
SERIES 79

PRACTICE EXERCISE 2=

Which of the given has the least coefficient of viscosity
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(11)  According to equation of continuity A;v,= Ayv, = constant, the constant is equal to

(a) flow rate (b) volume of fluid

(c) mass of fluid (d) density of fluid .
(12)  Equation of continuity is obtained by applying law of conservati
/})9 ) (@) mass (b) energy

b" (c) momentum (d) all

(13)  Bernoulli’s equation is applicable to

(a) flow of liquids

() surface tension

(14)  Speed of efflux can be determined by applying

(a) Bernoulli’s theorem (b) Torricelli’s theorem

" (¢) venture relation (d) stoke’s law ‘
(15) A constriction in a pipe reduces its diameter from 4.0cm to 2 .0cm. Where the pipe is

narrow the water speed is 8.0m/s. Where it is wide the water speed is:
(a) 16m/s (b) 32m/s
(c) 4.0m/s (d) 2.0m/s
(16) If a stream of air is blown under one of the pans of a physica_l balance in equilibrium,
then pan may

on of

(b) viscosity
(d) all of these

(b) not effected

(a) goup
(c) godown (d) none of these
(17) A man standing near a fast moving train may fall
(a) over the train (b) away from the train
(c) towards the train (d) on himself
(18)  For which position, maximum blood pressure in the body have the smallest value?
(a) standing straight (b) sitting on chair
(c) sitting on ground ‘ (d) lying horizontally
(19) Two fog droplets have radii 2:3, their terminal velocities are
(a) 4:6 (b) 4:9
(¢c) 2:9 (d) 4:3
(20) Bernoulli’s equation is obtained by applying law of conservation of
w (a) mass - (b) energy
(c) momentum (d) fluid
(21) Venturi meter is used to measure
(a) fluid pressure (b) fluid density
(c) fluid speed (d) fluid energy

(22) A large water tank, open at the top, has a small hole in the bottom. When the water Jevel
is 30m above the bottom of the tank, the speed of the water leaking from the hole

(a) is 24m/s
(b) is 2.5m/s
(c) is44m/s
(d) cannot be calculated unless the areas of the hole and tank are given
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—
3) Stoke’s law is applicable if body has shape
(a) rough ' (b) square
™ (o) spherical : " (d) all of these
24 The veioglt}f of‘thc.ﬂuw of liquid through an orifice at the bottom of a tank depends upon
Ea;r denS_':)’ of liquid (b) height of liquid above the orifice
c) gravity (d) both band c
(25)  Systolic pressure is called
(a) lower ?L‘?Ud pressure (b) higher blood pressure
(c) normal blood pressure (d) abnormal blood pressure
(26) Instrument used to measure blood pressure is called
(a) venturimeter (b) blood pressure
(c) sphygmomanometer (d) sonometer
(27) ‘A chimney works best if air exposed to the chimney is
(a) stationary _ (b) moving
(¢) moving slowly (d) moving fast
(28) Which one is venturi relation? '
_ 1 2 1
(@) Pi-P2= 5 (b) P,-P, = Epvf
1
(c) P+5pv’= constant : (d) both “a” and “b”

(29) The effect of the decrease in pressure with the increase of the speed of fluid in a
horizontal pipe is known as

(a) Bernoulli's effect (b) Torricelli's effect
(c) Venturi effect (d) Stoke’s effect
(30) Ideal fluid is
(a) non-viscous (b) incompressible
(c) steady flow y (d) possess all properties
(31)_ Laminar flow usually occurs at speeds which are
igf’ (a) low (b) high
(c) very high (d) some time high and some time low
(32) For ——ftow the path of the fluid particles cannot be tracked.
(a) laminar (b) streamline
(c) turbulent (d) both (a) and (b)
(33)  Sphygmomanometers measure blood pressure.

(a) statically (b) dynamically

(c) some time static and some time dynamic (d) none of these
(34)  Carburetor of a car is an application of

(a) Venturi meter

(c) Equation of continuity
B5)  The blood flow is

(b) Bernoulli’s equation
(d) Torricelli’s theorem
flow at systolic pressure
(a) laminar (b) turbulent

(¢) mixed (d) none ) _
(36) A person blows across the top of one arm of a U-tube partially filled with water. The

Water in that arm:
(a) drops slightly
(b) rises slightly A
() rises if the blowing is soft but drops if it is hard |
E.._____(_dlremains at the same height : 81
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Chapter-ﬁ ' Fluid Dynamics

(37)  Bernoulli’s equation is applicable for

(a) laminar ow (b) turbulent Mow

(c) static fluids (d) all kinds of flow

(38)  The density of human blood is nearly equal to

(a) water (b) honey

(¢) mercury (d) oil (kerosene)

(39) The speed of the fluid is maximum in the venture-meter at.

(a) convergent duct (b) divergent duct

(c) at end points (d) at any point

(40)  Which figure shows correct representation of water level in capillaries attached with

pipe in which water is flowing

2 : (b) — on ﬁ =
== . (d} I /_::\ L
www.educatedzone.com -
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—

Mass spring ~ Pendulums

executing SHM

'SHM and uniform

Resonance
Circular moiton

" Simple Dampe d
Instantaneous Hooke's law pendulum Oscillation
displacement

Seconds Sharpness of
Instantaneous Phase Angle Pendulum Resosnace
velocity o

Instantaneous
accele ration

jua

SIMPLE HARMONIC MOTION
Vibratory motion is that in which a body moves to -and fro about a fixed position

L ]
along same path. e.g.

(i) Motion of simple pendulum

(ii) Motion of molecules of a solid

. Simple harmonic motion{SHM) is a special type of vibratory motion in which;

(i) a « -x :

(ii) a is directed towards mean position.

Restoring force is always directed towards mean position hence asmgned negat:we sign.

. Periodic motion is that which repeats itself after equal time intervals.

. Vibration is one complete round trip of a body about its mean position.

. Time period is defined as time taken by vibrating body to complete its one vibration

and denoted by T

» Frequency is number of vibrations per'second and denoted by f so f = T

Its unit is Hz, other units are vibrations/s, cycle/s, rev/sec

. Amplitude is maximum distance from mean position

. Angular frequencyis ® =2n/T — @ = 2naf

’ Phase is the angle which specifies the displacement and direction of motion of &

point executing SHM i.e_ phase = 0 = ot

* Initial angle at t = 0 is called phase constant and denoted by ¢ d
. If phase constant ‘¢ =900, then displacement x=x, sin (@t+90°) = xo cos @b ar
Simplc( harmonic oscillator starts its SHM from %ositjve extreme position.
www .educatedzone.co
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A HORIZONTAL MASS-SPRING SYSTEM
= For spring, Hooke’s law states that;

strain o stress  (within elastic limits)
F=kx

B, y
Where k=:1s called spring constant or force constant.

If a spring is cut into two equal parts then spring constant of each spring is doubled.

s Mass attached to spring has SHM, a=— h X

m

For spring mass system doing SHM ‘o = JE
m
a«x-X Lo
. Mass-spring system has S.H.M and we can trace its waveform (pictorial display
between time and displacement for S.H.M) by following relation;

: {2n] '
X=Xx,sin | — |t
T

= Time Position-. Velocity . Accel . -
4= 2 el o KE PE _

; ima
gﬁﬁ#ﬁﬁ?{l‘ 0 | *max 0 Omax 0 PEmax

by

K 0 Snax 0 PEmasx

B~

|
ViV
A0A
T ’
Al |
¥\ AT —>t
4 4
Th: izl‘;ilf:nt of spring constant in case of the series combination 1s |
Y R —
k k k;
Spring in Parallel . G
Till:e result.:nt.bf spring constant in case of the parallel combination is
k=k,+Kyt voeeerees e . r e
| %.behaviourofspﬁn@msmﬂes\dthcapadtamesm series and in parallel combinations.
S ey - ' ! 85
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Oscillations

o

)

Time period of single mass attached to spring is given as; T= En\’r

l
Teca/m Toc —=
Jk

Its displacement is given as; © X = Xp sin ot

Instantaneous velocity of mass ‘m’ attached to a spring is given as; |

2 2

k. 7 ] k X X I

Vn.'u: _("".l:_x-): — % ]H_I-zv“““ I__i- |
m m Xg Xo

Maximum speed of mass attached to spring is given as;

k

Vm.'x\ = Vﬂ = xﬂ '\'/:

m : ; ; :

Instantaneous velocity of spring - mass system doing SHM is proportional to
2

constant of proportionality being the maximum velocity. 3

o

In case of vertical spring F =mg = kx -
: —I:— = i(Hen: x is elongation)

g £
Then time period T= 2;1‘].;_
E
T, ZAt ' mean At extreme (
Velocity = osition max  position zero Bo. you "'.""“.'?
At mean At extreme [n a one complete vibration a body
Acceleration | position is positions is covers a distance equal to four
minimum maximum times of the amplitude.

MOTION OF PROJECTION OF A BODY MOVING [N A CIRCLE ON DIAMETER

Motion of projection of a body moving in a circle, on the diameter with constant

speed is S.H.M

Its acceleration is.given as; . - : ‘a=-02x
ot bl S mrcteciin i of 2n
ime perioa ol projection is given as; T=—

w

Speed of projection is given as;

V=wvVr’ -x* where r = radius of the circle = amplitude of S.H.M
Projection speeds up when moving towards the centre of circle.

Projection slows down when moving away from the centre of circle.

Jf speed L@ of body in circular motion is not constant then projection does not have

S.H.M but has vibratory motion, which is non-S.H.M,
— ——

g6
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SIMPLE PENDULUM

It consists of a heavy point mass g
S suspended from
almost weightless and inextensible string. R RN N

Galileo invented simple pendulum. -
Motion of simple pendulum is S.H.M if there is no damping.

Damping force reduces the amplitude of simpl N
its motion is stopped. P ple pendulum continuously and finally

-

myg sin{ mg ME cosf
In absence of dampit_xg force, restoring force on simple pendulum is given as;
F; = -mg sin6, and for small amplitude oscillations F. =-mgb.

Equation of acceleration of simple pendulum for small amplitude is; . .

=

Thus o= \‘-?- for simple pendulum and does not depend on mass like the mass-

spring system does.
Time period and frequency of simple pendulum are given as;

T=23‘11JI311CII"=L\/E :
g 2n \ !/

If amplitude of simple pendulum is not small then, it has non-S.H.M as _a = -g sinf
and we know that sin0= 0 only when 0 is small. e
Pendulum Suspended in a Lift: If the pendulum is suspended.-in a lift ascending

/

up with uniform acceleration ‘a’ then its time-period is T =2n m

If the pendulum is suspended in a lift descending down with acceleration ‘a’ then

Taw LI
— \/g—a'-
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4 DP bNNTD E ;
[ The time period of simple pendulum 1s indepcmﬁm of its mass and its amplitude, ]

Kinds of pendulum
(a)  simple pendulum
(b)  compound pendulum or physical pendulum

(c) torsion pendulum o
. A second pendulum has following characteristics:
Time period 2 seconds
Frequency 0.5 Hz
Length 0.99 or 1 meter
ENERGY CONSERVATION IN SHM
. Its K.E is given as;

| x*
K.Einst = '2" k x:(l_;{J

(KE) _ =—kx; It is at mean position.

(K.E) min= It is at extreme position.

e - Its P.Eis given as;

I
PE,_= Ekx’

1
PE) = —kx?
( )m zkxﬂ

It is at extreme position.
(P.E)ain = 0
It is at mean position.

. Total energy of system = %kxﬁ energy remain conserve in SHM In one vibration K.E.
attains its maximum value twice,
FREE & FORCED OSCILLATIONS

. Oscillation of a system is called free vibration if if oscillates without the interference
of an external force.

. Frequency of free oscillation is called natural frequency of the system -

. W‘hen.a system performs oscillation in the presence of external periodie force its
vibration is called forced oscillation.
. A physical system under going forced vibration is known as driven harmonic oscillator
www educatedzone.com s
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..-:—-"‘"""-_'__
DAMPED OSCILLATION

Such oscilia{ions_ in which the amplitude decreases steadily with time are called as
damped oscillations.

- In fhoci-: absorber of a car critical damping is applied.
4 : A
. Maximum Vlaue +| Maximum Vlaue

-

o+
'Maximum Vlaue - | Maximum Value

(a) Damped Oscillations (b) Undamped or Sustained Oscillations

e For Information -

TRONG DAMPING
CRITICALLY DAMPED
UNDAMPED

x= dlsplacement

t= time

Underdamped

RESONANCE
Phenomenon of increase in amplitude of a body (capable of vibrating) under --the; o
action of a periodic force whose time period is equal to natural time period of body. -
| OR

Specific response of a system to external periodic force whose time period is equal to natural

.
b

time period of a body.

Ii .--‘-'---__
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OR
Process in which one body transfers its vibrations to nearby body whose natury

time period is agreeable to it,

Do you know?

Damping is a process where by energy is dissipated
from the oscillating system.

For tuning circuit of T.V or radio or mobile phone, electrical resonance takes place

at following frequency;
I

2n/LC

Magnetic resonance imaging is a resonance phenomenon using radio frequency
waves, Magnetic field. It is less damaging than X-rays imaging process.
Suspension bridge may break down due to vibration with increased amplitude

£

caused by resonance.

We get tired on walking briskly because of forced oscillations fed into our legs for
resonanece.

Loose parts of car produce noise at specific speed due to resonance.

SHARPNERS OF RESONANCE -

Amplitude  of  vibration @
decreases with damping force R Do you know?
Amplitude of vibration

remain constant with A microwave oven generates high frequency

waves, which heat up water and fat molecules

undamped force by large energy absorption, and hence food is
. Smaller the damped force, cooked.
sharper is the resonance /
and vice - versa. o,
L}
S
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Time Yoursel

PRACTICE EXERCISE

M In vibratory motion
o ) P.E. remains constant

(b) K.E. remain constant
¢)total energy remai : s
! ) gy N constant (d) total momentum remain constant
-~ The waveform of S.H.M. is '

2

(a) standing wave

¢) square wave
€)sq illat : ; . (d) rectangular waves
(3)  Anoscillatory motion must be simple harmonic if:

(a) the motion is along the arc of a circle

(b) the potential energy is equal to the kinetic energy
(¢)the acceleration varies sinusoidally with time

(d) the amplitude is small

4) InS.H.M, the velocity of a particle is maximum at
(a)mean position
(b) extreme position -
(c) middle between mean and extreme position on the right side
(d) middle between mean and extreme position on the left side.

(5)  The acceleration of a projection on the diameter for a particle moving along a circle is

(b) sine wave

(a) @'x (b) @x°

g -'= (d) -x" _
(6)  Total energy of a body executing S.H.M, is directly proportional to

(a) square root of amplitude (b) the amplitude

(c) reciprocal of amplitude _(dY'square of amplitude
(7)  The time period of a second’s pendulum is

(a) 4 seconds (b) 3 seconds

(¢)2 seconds : (d) 6 seconds

®) The length of simple pendulum on the surface of earth is 1m, its length on the surface of
the moon, where g is 1/6" value of g on the earth is

(a) Remain same (b) 6m
(), 1/6m (d) 1/36m
O If length of a pendulum becomes four times, then its time period will become
(a) four times (b) six li!nes
(c) eight time _A(dytwo times ;
(10)  The force responsible for the vibratory motion of the simple pendulum is
(aY'mg sin® (b) mg cos0
(¢) mg tan0 . (d) mg

{ ((D) The tension in the string of simple pendulum s »
L = (a) consiant ' (b) maximum at the extreme position

(c}fmaximum at the mean position (d) zero at the mean position

12) “The waves produced in microwave oven Imt';: ';v;vclength of
(a) 12 (b) 1.2 cm
40;‘12 ::nm 'Ed) 12 pm
(13) "The SI unit of force constant is identical wn(tbl; ::::slsﬂic
() force
\ésurface tension (d) loudness .
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|
T |

(14) When the amplitude of a SHM become double, its energy become
(a) double (b) four times
: (c) one half , (d) none time
(15) A particle oscillating in simple harmonic motion is
' (a) never in equilibrium because there is always a force

(b) never in equilibrium because it is in motion o e _
(c)’in equilibrium at the center of its path because the acceleration is zero there (d) i,

equilibrium at the ends of its path because its velocity is zero there
(16) The energy of SHM is maximum at
(a) mean position
_ (c) in between mean and extreme
(17)  If a hollow bob of a simple pen
. time period
(a) increases continuously

(b) extreme position
(d) all positions during SHM
dulum be filled with mercury that drains out slowly, it

(b) decreases continuously.
_(d) Tirst increases then decreases

- ¢) remain same e e
(18). 5ﬁ’h.;'l'li(:h one is the correct graph between acceleration ‘a’ and displacement ‘x’ for SHM?
: | <
(b)

4 Do

- () a

" N
o

- (19) The displacement of SHM is written as x = xp sinot. If displacement is written by x= %

r-".

cos ot then phase constant will be equal to

(a) 0° (b) 45°
90° () 180°
(20) For what displacement the P.E of SHM becomes 1/4 of its' maximum value?
- (@) x=xo ‘ (b) x = x0/2
(€) x=x0/4 (d) x=x¢72 _

(21). K.E and P.E of a spring mass system executing SHM become equal at which
/" displacement? (A being the amplitude)

() +2A

y
j(b) 1A

J2
' 1
(c) iEA | . Ld')/ 7—2—1\

((2)) When a body executes simple hﬁrmanic motion, its acceleration at the ends of its path

must be:
c}nﬁ (a) zero (b) greater than g’
/@T less than g (d) none of these
Hi-aeatedeone com : — 9

KIPS ENTRY TEST SERIES



ChaPt“-'?- . L .  Oscillations
S

(23) Which of the given equation is correct in SHM
1
@ TE= 2k b)T.E= K.E,..
(c) TE= PE, ~ - (_d}‘ti-l-.l are correct

(24) Phase of SHM describes

(a) displacement only

(b) direction of motion only :

(c) both displacement and direction of motion

“ (d) neither displacement nor direction of motion
(25) Natural frequency of simple pendulum depends upon

(a) its mass (b) its length

(c) square of its length (d) “square root of its length
(26) The amplitude and phase constant of an oscillator are determined by:
Wa} both the initial displacement and velocity

(b) the initial velocity alone

(&) the initial displacement alone

(d) the angular frequency
(27) Total distance traveled by bob of simple pendulum in one vibration is equaltu

(a) amplitude (b) square of amplitude -
(c) twice of amplitude - - : -(d)"four times of amplitude
(28) When K.E of SHM is maximum, its
(a) P.E is zero (b) acceleration is zero
(c) restoring force is zero —(d)-all P.E acceleration & restoring force are zero

(29) A simple harmonic oscillator consists of an particle of mass m and an ideal spring with spring
constant k. Particle oscillates as shown in (i) with period T If the spring is cut in half and used
with the same particle, as shown in (ii), the period will be

(i) ()

(@) T . (b) T2
T
= (d) 2T
L A |
(30)  Forced vibrations are known as

(a) simple harmonic vibration (b) natural vibration

. (c) driven harmonic-vibration (d) free vibration
6 A resultant force F acts on a particle moving with srrpple harmonic motion, Whlch graph

“shows the variation with d:s[;lacement r of force F"

1[;\1/\1/ \[

(b) (c) ( (d) ’

(a)
%ﬂsr SERIES 23
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part of a transverse wave traveling

Gl icular instant of
(32)'  The graph shows the shape at a particu s
© along a string.

:J /—L\ /f:;_\ -

(.} iliwtance alonyg sEFNE
R

P "
in the string is corrects .
displacement at point Q isalways zero

jon at point S is amaximum ..
s. Which equation relates 5

Which statement about the motion of points ’
\Aa) The speed at point P is a maximum (b) The
(¢) The energy at point R is entirely kinetic* (d) The ac:::»z:l-:z_rat.:j
(33) A simple harmonic oscillator has a time period of 10 secon

acceleration a and displacement x? :
o 2r
(a) a=-10x j,b)a=- F]- x

(€) a=-(207)' x (d) a=—(207)x
f3'i) The projection of the particle moving in a circle with non-uniform angular speed

executes. :
(a) S.HM 9y Vibratory mation
-\ €Y Both (b) and (d) - \(dyNon S.HM
(35)  Ifan oscillator starts vibrating from negative extreme, its phase constant will be- - -
@) g_md (b) mrad
i3 '
-{E}'—;—tmd (d) 0°
(5_5) For a simple pendulum the restoring force is caused'by . - .
.(_a)/gravit_v (b) spring
(c) hand 1;{32"?1" of these
(37)  The distance covered by a body in one complete vibration is 20¢m. '\What'is the amplitude of
body AFAY A A= W)
(a) 10ecm ' g@:ﬁcm
" (c) 15cm (d) 7.5¢cm
(BFJ!, !!‘the mass of the spring-mas_s_ usn.:_‘illal_c_]r become half the squared frequency will be
\_(z)\/Quadruplc (b) Half
A (e) double g,Eﬁ)"remain same
(§?} ]:T:ase ofa sm:pl.e pendulum, the cause of damping is
NE ) rag: for.ce of air : _,(h\J'gravity
L ing
C) tension in string (d) none of these
(40)  The energy absorbed by a body is ' at resona
. < e o nce.
(:; maxfmum as well minimum (b) minimum only
(€) maximum only (d) zero
KIPS ENTRY TEST SERIES o4
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Chapter—s Wave,

ﬁ
INTRODUCTION
. Wave is due to disturbance created in a medium.
B Waves transport energy without transporting matter.
CLASSIFICATION OF WAVES
Clnssi ficati
on of Waves I
I
Visible I l I'::;f:;le I
WHaves
Watct'- sound waves I
Waves
= | o
WAaves
radio and
T.Vwaves
i &)
& Do you know?
In case of mechanical waves we deal with the
cooperative motion of a collection of particles.
\
WAVES
(on the basis of
nature )
|
| N |
Mechanical waves Electromagnetic waves
(reauire medium for ‘(do not require medium for
propagation) propagation)
[ e - ] 1
sound . : '
waves siring waves waler wavcs:] 1 223:; 1 |Hgat waves Light waves
PROGRESSIVE/TRAVELING WAVES
. Trau_e!ing‘ wave is that which propagates or distributes its pulses in space aloré
specific direction. e.g, :
(i) Waves on a string
(i) Waves on a water surface
KIPS ENTRY TEST SERIES =1
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PERIODIC WAVES

Pgr.m:ilfc waves are those, which are repeated in regular interval of time
- Periodic wave may b.: transverse or longitudinal,

’ For transverse waves the displacement of the medium is perpendicular to the

direction of propagation of the w i i
ctior [ ave. A ripple i
easily visualized as transverse waves. s e A

Displacoerment

E " Velocity of
Propagation

Transverse waves may occur
on a stnng. on the surface of
a liquid, and throug out a solid,

Transyerse waves cannot propagate in_a gas or a liquid because there is no
mechanism for driving motion perpendicular to the propagation of the wave.

In longitudinal waves the displacement of the medium is parallel to the propagation
of the wave. A wave in a "slinky" is a good visualization, Sound waves in air are

longitudinal waves,

velocity of
ORI —

Chaplacamant (:‘:D

In fluids, transverse waves die out very quickly and usually cannot be produced at all.
TRANSVERSE PERIODIC WAVE

. In a time interval equal to time period, a
particle in the wave travels a distance equal Do you know?
to wavelength. The waves -transport both
. For all waves v=fA energy and momentum in a
medium.

. The particles in the wave separated by a
distance which is integral multiple of A i.e.
n) are in phase motion with each other.

. 1
a distance which is odd multiple of A i.e: (n +§J}. are

. The particles separated by

out phase to each other.
SOUND .
¢ A vibrating body produces sound wavcs‘(l = 1m).
’ Three things are essential for the detection of sound.
(i)  Vibrating body for production of sound

(i) Medium for propagation of sound

(i) Listener (ear) for the detection of sound
Atmospheric

......................

e
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ﬁ
Sound waves are longitudinal waves having three dimensional propagation in air,
Longitudinal sound waves consist of compressions and rarefactions.

L]
. Compression is a region where crowding of particles of medium is maximum,
& |
EM waves 300 000 000
Sound in air 340
Sound in water 1500
_.:Soun-d—-i;i_stccl 5000
"._'.":‘,_ . Rarefaction is region wherc crowding of particles of medium is minimum.
T Sound waves produce Reflection, Refraction, Diffraction, Interference but not polarizatio,

because sound waves are longitudinal.
~.SOUND INTENSITY :

Sound intensity is defined as the sound power per unit area. The usual context is the

measurement of sound intensity in the air at a listener's location. The basic units are

watt/m? or watt/cm?, ; :
The most common approach to sound intensity measurement is to use the decibel scale:

I(edB) =10 logm[}{ ] intensity in decibels
Ll

VELOCITY OF SOUND IN AIR
. Speed of any mechanical wave is found by the following formula

E : : :
. V= V[ where E = modulus of elasticity of medium, p=density of medium
i P
] In gases, sound travels in the form of compressional wave; and gases have bulk
modulus of elasticity. So for gases, we get- '

v = Eyi
p
; . Bulk modulus of clasticity is ratio of stress to volumetric strain
z P
| SO
) bulk ﬁv
4 - "_ V
g * Newton proved that for air the isothermal ’modu.lns of elasticity is Eyu=P, ﬂhd.

speed of sound is V = E
\p

. At S.T.P the speed of sound in air is
_ [hdg ;
V= —p— (where d = density of mercury)

!E_‘r P
Sy v=‘f7‘6x]3.6x98]
R 0.001293
i . = 28100 cm/s
5 . =28l m/s j
: + Whereas experimental value is 332 ms-1,
Te Percentage error in Newton’s calculation W . '
as 16% ion th :
propagate through air isothermally. bpcguae i i e i
www.educatedzone.com : | | et
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Waves
> Laplace corrected Newton’s formula by proposing that “sound wave does not
propagates in air isothermally but adiabatically.”
. Laplace’s formula is given as;

s /YP
= _p_ where yP = E yukmodus =adiabatic elastic modulus of fluid.

C
= —L =142 (for ai
Y C. (for air)
. Experimentally it is found that
each 1°C rise in temperature. --
Effect of moisture ; '

speed of sound increases by 0.61 ms-! or 61 cms! for

i) V is independent of pressure

(ii) Vet —=
\6 Do you know?
(iii) vec JT The speed of sound in hydrogen is four times
v T : more than the speed of sound in oxygen at same
(ivy —L= |—L temperature
v, VT,

(v) v, =v,+0.61t

PRINCIPLE OF SUPERPOSITION
When two or more waves reach a point of the medium simultaneously then the
resultant displacement at that point of the medium is equal to sum of the individual

displacements produced by each wove. This is called principle of superposition
Yiotar = Y1+Y2 Ysat........+4 ¥

APPLICATIONS

Interference: ) _ ' -y
It is produced by superposition of two waves of same frequencies, which are traveling in
the same direction. :

These are produced by two waves of slightly different frequencies traveling in the

same direction ;

Stationa;g Waves:

These are produced by two waves of equal frequency and equal amplitude traveling

along same line in opposite direction.
HIEREERENCE OF SOUND f two identical sound waves while passing through same
iti ixing up) of two 1 s
gtl;fii?r: 2E;agﬁﬁggalﬂg same direction is called their interference.

.._Erndiﬂons for interference

coherent waves
(1) same medium
) same direction

entical waves
¥ hould be close to each other '
. ?:‘;Lesz ofcjg:;n;;rferenoe, two interfering sound waves reinforce each other, so
TUCILl .

that the resultant is a louder sound.
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Condition for constructive interference
OJiIJi-z; ......... thEI"S e{'fect, S0 that

Path difference = nA where n =
: i o
. In destructive interference, two interfering sound i':‘.EutTlCCI. each
the resultant loudness of sound wave 18 become fainter.

Condition for destructive interference

Path difference —-[n +%]A, where n = 0,+1,12,

Echoing zone is region of constructive interference
nterference

' zone is region of destructive i _ ‘
gt b lengths of paths traveled by two waves in reaching

Path difference is the difference between

the same point.
um and minimum loudness are

BEATS :
The periodic alterations of sound between maxim
called beats N ' Bk
super position of two waves having slightly different

Beats are produced by the
frequencies traveling in same me

. Beat frequency is defined as num :
Absolute difference between frequencies

dium along same direction.

ber of beats per second.
of producing beats is equal. to beat

frequency f,., =[fy —f5|

Waves in step

Two sound waves with each other Waves out of step
with slightly difTerent with each other
frequencies
MmN AT R AT AW AWAN LA TH ATA AT :
)= (A0 AARRRORN ALY e (J Do you know?
Elo . -~ )\0.75: 1.00s If frequency of a tuning fork is
z . . 32 Hz then after 3/4 sec, it
= LA VAN ﬂ Aplaf ﬂ i ﬂ Npa will complete 24 vibrations.
VVTYYUY TVYYyvY —
5 v - \/

The two waves interfere

constructively when they are in step al

and destructively when they are a half-cycle out of step. The
resultant wave waxws and wanes in intensity, forming beats.

Maximum detectable beat frequency for normal human ear is 10Hz.

d Beats are used to:

1-  Determine unknown frequencies G
g—E FLE'I‘une musical instruments (D D K
CTION OF WAVES © you know?
. All kinds of wave shows reflection ﬂﬂfﬁ;ﬂfﬁ,‘&“ﬁ;‘uﬁgﬂfﬂﬁi
. dirl;ﬁen reflection of wave takes place from phase may change depending on
nser bgund.cuy, the phase of waves the nature of reflecting medium.
reverses. In this case, reflection co-efficient.is. e

an;quj;r;ugzemarioe f;?r}sor::issfon co-efficient . is .
gmioet quantum mechanical transmission of particle from potentidl
> cugsfn'rgjﬁﬁ;?c?:ﬁﬁsm%ﬁcz Jrom rarer boundary, there is' no phase reversal. In th®
TRANSMIS':SION OF Whtes nd transmission coefficient have considerable values
. Practically amplitude of transmitted wave is less than that of incident wave becaus®

some of energy of incident i : :
S B T e WAV Eihasted-anpaintrof discontinuity. R
1
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g
Frequency of t-t'a_.nsmitted wave is same as that of incident wave but its velocity
depends on density of medium as given below;

1

VCCJ;

Since velocity of transmitted wave is different from original wave, therefore, wave
length (A) changes as frequencies of both waves are equal

sTANDING WAVES

Sup?r pc-E:lt.an of two identical waves traveling opposite to each other in the same
medium simultaneously, gives rise to stationary or standing waves

Both constructive and destructive interference takes place in the formation of
stationary waves.

Points of constructive interference are called antinodes while points of destructive
interference are called nodes as shown

Antinodes "
/ Nodes T
. SR,
T el
|*-.‘ ------ - o
N A A S
S T AN
.. N . SOV S -
. £ ~
- 2 . L
standing waves
. Amplitude is maximum at antinodes and minimum (zero) at nodes.
. Nodes are stationary points whereas antinodes are points that vibrate with
maximum amplitude.
. Two consecutive nodes or antinodes are separated by distance equal to A/2 and an

antinode and its consecutive node by A/4.

Do you know?
The energy stored in anti nodes at their extreme position is
wholly potential while at equilibriurn position the energy stored
is wholly kinetic but total energy remains the same.

STANDING WAVES IN STRECTHED STRING

o At fixed end of string always node is
formed while at free end of string
always antinode is formed. . : Do you know?

22 If string is fixed at both ends, then The speed of stationary waves is .
number of nodes is one greater than independent of the No. of loops.

no. of antinodes. N = A+1

; If string is free at one to end, then no.
of antinodes is equal to that of nodes. A =N

Speed of string wave is

V=JE=JE
m m

m is called linear mass clensity.

" Only the following quantized frequencies of transverse stationary waves on
stretched string can be produced. ;
fnhnfi, n=123, .cccoe i
Where fi = L E
20\m
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f, is the lowest frequency (fundamental or basic frequency) at which first stationary

wave is formed. g
All other frequencies (f2, f3,...,l) which are integral multiple of fundamenta

frequencies are called overtones or harmonics.

STANDING WAVES IN AIR COLUMNS
Standing waves in pipes

i A loudspeaker sends 8 sound into a long tube.
N Dust in the tube can show nodes and antinodes,
e Nodes are hall a wavelength apart. So are
M2 A2 antinodes. Maximum an:nqlilude shows
loudspeaker maximum pressure variation and minimum
motion of air (pressure antinode). Minimum
Al a lower frequency. the wavelenglh is longer amplitude shows minimum pressure variation

and maximum motion of air (pressure node).

A2 Mz

The fundamental: The lowest frequency which
e ?C can form a standing wave has wavelength equal
A to twice the length of the tube
T M2

e

Plpes open at both ends

Sound can be reflected from an open end as
well as from a closed end.

Plpes closed at one end

: Plpes closed at one end are shorter, for the
same note,

M4 A clarinet Is llke this. An oboe Is too, but with

e
- ..

Some organ pipes are stopped at one and.
JAf4

ﬂ

Frequencles of standing waves

plpes open or closed al both ands

sirings fixed at both ands Pipes.open at one end
length L L=nu2 L = (2n-1) A4
fundamental f=vi2Ll f= 4L
harmonics 2/ af
¥ af
ot (2n=1)¢

wheren = 1,2,3.......

Fundamental frequency of o
q open pipe = 2 x fundamental frequency of closed pipé
No. of harmonics in open pipe = 2 x No. of harmonics in’c{;:sed p,-;ye Y ?

x www.educatedzone.com \
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Point To ponder

n pipe behaves as antinode while the closed
ase of stationary waves through organ pipe.

The open end of the orga
end behave as node inec
L1 1A 5T

observer.
Doppler’s effect was discovered by Doppler,

o %, an Australian physicist, in 1845,
. Sound heard by stationary li
towards him at speed ‘U o i . Y ry listener due to source moving

r'=[ X ]r f'sf
v—-u,

Apparent frequency of sound heard by stationary listener due to source moving

away from him at speed ‘u,’ is given as;

f‘=[ y Jt‘ f'<f

v+u,

Apparent frequency of sound heard by a person moving towards a stationary
source with speed ‘uo’ is given as; %

f'=[‘”’”°] £ f'>f
v

Apparent frequency of sound heard by a listener moving away from a stationary -

source with speed ‘uo’ is given as;

r=(“—?'—t}r ' <f

When source and listener move in same direction, then frequency of sound heard by

listener is givern as; ; s

r{u&]f
vy,

=Y

Where v = true speed of sound u, = spéed of listener v, = speed of source

i
o

When source and observer are moving away from each other, then frequency of =

sound heard by listener is given as; -
f! o Vv+4+u r

V- LI..
Light observes Doppler’s effect too.

i‘:PPHcationa of Doppler’s effect

Ships and submarine (sonar devices)

Bats (for traveling)

Radar (for detection)

Determining velocity of a star w.r.t earth

to monitor blood flow in major arteries. LIS

When a star is moving away from Earth then wavelength of light increases and red

shift of spectrum is observed .
When a star is moving towards the Earth then wavelength' of light decreases and

blue shift of spectrum is observed

— ¥
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PRACTICE EXERCISE

Which of the following is not the property of sound?

(1)
(a) It can travel in vacuum (b) It is reflected _
(c) It shows phenomenon interference (d) It is propagated as longitudinal wave
(2)  The waves that require a material medium for their propagation are called
(a) matter waves. (b) clectromagnetic waves
(c) carrier waves (d) mechanical waves
(3) A sinusoidal wave is traveling toward the right as shown. Which letter correctly labels
the amplitude of the wave?
(a) A _byD
(c)B (dC )
(4  When two identical traveling waves are superimposed, the velocity of the resultant wave
(a) decreases (b) increases .
{e)remains unchanged (d) becomes zero
’ (5) Invibrating cord the points where the amplitude is maximum, are called
(a) antinodes (b) nodes
() troughs (d) crests
(6)  Echo is the phenomenon of
(a) interference of sound (b) reflection of sound
(c) refraction of sound (d) none of these
(7)  The speed of a sinusoidal wave on a string depends on
(a) the length of the string _(bYthe tension in the string
\ (c) the wavelength of the wave (d) the frequency of the wave
(8- Ifstretching force T of wire increases, then its f equency
\ (a) decreases (b-)’tﬁ‘;reases
{eyremains the same (d) any of above
9 A stationary wave is set up in the air column of a closed pipe. At the closed end of the pipe
(a)always a node is formed
'(b) always an antinode is formed
(c) neither node nor antinode is formed
(d) sometimes a node and sometimes an antinode is formed
- (10) A source of frequency f sends waves of wavelength X traveling with speed v in som¢
medium. If the frequency is changed from f to 2f, then the new wavelength and new
speed are (respectively): '
b (a) 2A, v (b) M2, v
(©A2v WAV
According to Newton sound travel in air under the conditions of which type of process?
(a) adiabatic () isothermal
(c) isobaric (d) isochoric
’ -
KIPS ERTRY TEST SERIKS www.educatedzone.com , ¥
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(12) Beats are a result of

(a) Diffraction
(b) Constructive interference

(c) Destructive interference
(d) Alternate constructive and destructive interference
0{} Velocity of sound in vacuum is

(g 332ms™ (b) 320 ms™'
i e Zero (d) 224 ms™'
- (14) [Increase in velocity of sound in the air for 1°C rise in temperature is
() 1.61 ms™ _ (b) 61.0 ms™
(€)0.61 ms™ (d) 2.00ms"!
L (15) Energy is not transferred by
(a) Longitudinal wave (b) Transverse waves
(c) Stationary waves . (d) Electromagnetic waves
[ (16) On loading the prong of a tuning fork with wax, its frequency
| (a) increases ~(b) decreases
! (c) remains unchanged o (d) may increase or decrease
. (17) The velocity of sound in air would become double than its velocity at 0°C at temperature
| - (a) 313°C (b) 586°C
(c) 819°C (d) 1172°C

(18) Fully constructive interference between two sinusoidal waves of the same frequency
occurs only if they

(a) travel in opposite directions and are in phase
(b) travel in the same direction and are in phase
(c) travel in opposite directions and are 180 out of phase
(d) travel in the same direction and are 180 out of phase
(19)  For ultrasonic waves
(a) frequency is in the audible range (b) frequency is greater than 20 kHz
(¢) frequency lower than 20 Hz (d) all of above

A string, clamped at its ends, vibrates in three segments. The string is 100cm long. The
wavelength is:

(2) 33.3cm . (b) 150cm
\0¥'66.7cm (d) 300cm
The number of beats produced per second is equal to
(a) the sum of the frequencies of two tuning forks

(b) the difference of the frequencies of two tuning forks
(¢) the ratio of the frequencies of two tuning forks

(d) the frequency of either of the two tuning forks

A wave in soft string reflects from a hard steel rod. Its phase difference relative to
incident wave will be

(20)

21)

22

(a) 0° ' (b) 90°
~_ &g (d) 76°
m""m'rmnmu T R
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(23)  Silence zone takes place due to
(a) constructive interference
(c) beats

(24) Doppler effect applics to
(a) sound wave only

(¢) both sound and light waves
(i5) An organ pipe with one end closed and the other open has len

frequency is proportional to:

(b destructive interference

(d) resonance

(b) light wave only
(d) neither sound nor light wave
gth L. Its fundamenty)

/,
(@)L (b)'1/L
1% ) VL |
(26) To monitor blood flow through major arteries, ultrasonic waves of which frequencieg
are employed? P
(a) 5to 10 Hz .(b) 5 to 10 MHz
(c) 15— 100 MHz (d) None of these
(2':')E ' Which one is the correct relation for fundamental frequency of open and closed pipe?
e (@) fopen = 2 ftons (b) Feosed = 2fopen
(© fwen = folosed (d) fop-m = 1/ fetosed
(28) Inopen organ pipe ;
(a) only even harmonics are present _ (b) only odd harmonics are present

“(c)'both even and odd harmonics are present (d) selected harmonics are present
(29) Which one is the correct relation for speed of sound? -
(8) ViNewton = Viaplace (b) Viewton = YVLaplace
(Ic) Viewton = \[; VL.,,;.,. \(d)Hlephu -~ \E Vivewn
(30)  Progressive waves of frequency 300 Hz are superimposed to produce a system of
stationary waves in which adjacent nodes are 1.5 m apart. What is the speed of the
progressive waves?
(a) 100 ms™ \(b) 900 ms™
(c) 450 ms™ ' (d) 200 ms™
(31) A source of sound moves towards a stationary observer with a speed :me third that of

sound, If the frequency of the sound from the source is 100 Hz, the apparent frequen
of the sound heard by the observer is ’ pparent frequency

(8)67 Hz (b) 100 Hz
\(6) 150 Hz i

" 4 ,
JJZ} The source is moving towards a stationary observer then the pitch of the sound will

(a) Sometimes increases and some times decreases

(b) Remains constant
(c) Decrease
(d)Increase
KIPS ENTR ; - —
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(33) Newton formula estimated the speed of sound
@281ms” (b) 333 ms™
s
(c) 340 ms (d) all of the above

Laplace found that the alternate compressions and rarefactions produced in sound

(34
waves follow
(a) isothermal law | \(b)adiabatic law
(c) isochoric law (d) all of the above

(35) For destructive interference of sound waves the path difference between two interfering
sounds should be

A o
@n | N [n+2]}..

(¢) some time nA and some times (n +%JJL (d) none of these

(36) The specd of sound in hydrogen is time than that in oxygen
(a) Two times (b) Three times
-..{c)faur time (d) Six time
1&7{ The beats frequency (sensible) for a human ear is
(a) 24Hz \,Eb‘jfl OHz
(c) 12Hz (d) 16Hz

(38) The speed of stationary waves in a stretched string are independent of
(a) Number of loops (b) Tension in the string .
, (¢) Point where string is plucked \(d)yBoth (a) and (c)
yf) The audible frequency range will be maximum for
(a) Dog (b) Dolphin
(c) Bat (d) Cat ,
(40) Which phenomena can be applied to estimate the velocity of star with respect to Earth

v{ﬁf Doppler’s effect (b) Interference of waves
(c) Beats phenomena (d) All of these
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WAVE FRONT AND RAYS
R P o e e
. Wave front is a locus of points which have same phase of vibrations.

. Following are the types of wave front;
gpherical wave front:

Set of points, which determine the surface of sphere,
cylindrical wave front:

Set of points, which determine the surface of cylinder.
plane wave front:

A small part of spherical or cylindrical wave front at very large distance from source of light

. Point light sources produce spherical wave fronts.

. When a point source is placed at focus of converging lens, plane wave fronts are
obtained in laboratory.

¢ Plane wave fronts reach from the Sun to the Earth, as the earth is far off from the sun.

. The distance between two consecutive wave fronts is one wavelength.

. A line normal to the wave front including the direction of motion is called a ray of light.

Do you know?
A point source of light placed at principal focus of convex lens will produce a plane wave.

HUYGEN'’S PRINCIPLE " .
(i) Every point on wave front acts as a source of secondary spherical wavelets, which

propagate in forward direction with speed of light.
(i) Position of new wave front is tangent envelope to all of secondary wavelets.

(ilij Radius of hemisphere = cAt

1l [ A
Tt !FH-HHIII

My

There is an infinite number of secondary wavelets present on wave front.
[] Light ray is aSSOCiatEd with d.irBCtiDn ﬂf flow of hght ENergy.
-‘-""--..__
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In a homogeneous medium, the energy of wave is transmitted cqg
wave front remains spherical for long distance
INTERFERENCE OF LIGHT

Interference is a superposition of two light waves of sam
propagating in same medium along same direction very close to
For constructive interference, light waves reach a point
difference =nA

For destructive interference,

¢ ffcqucncy and same amplitud.
cach other.
in phase and their pas

light waves reach a point in out of phase and thej;

A
path difference = (2n+ I)—z-

Conditions for interference of light
Monochromatic (Having single wave length)

‘i) . #

(ii) Coherence (Having constant phase difference)
(iii) Same direction

(iv) Same medium

Very Close to each other. . 2l 2 ;
There is no perfect monochromatic source, but by using filters it is possible tg

produce a source that gives light whose wavelength differ by :t5x.10-1° m

If phase difference between two waves remains constant, then interference pattern

will be stationary on screen otherwise it will change continuously.

For two ordinary sources, no interference pattern is obtained, because the phase

changes rapidly and irregularly (that’s why to get two coherent waves a single beam

of light is split into two or more beams).

Optical path is equal to product of refractive index of medium and distance covered in air.
-Optical path =.nd

where 'n’ is refractive index and ‘d’ is path in air.

v

YOUNG'S DOUBLE SLIT EXPERIMENT
Path difference =d sin 0
For bright fringes;
d sin @ = mA 1 bright fringeatm =0 ~

For dark fringes;

d sind = (2m+ l)g 1st dark fringe at m = 0

Assumption of infinite
source distance gives
plane wava ol siil so
that all amplituge
alements are in phase. B et

a = slir width

(position of mth bright fringe)

Vm

tun@ = L
i D
For distani screen
assumplion
1an@ = sin@ = & =

Condstion lor masxsmum

dsin® = mA
mAld
Y o ———
- o

¥

2
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=
AD i
. Ya= (2m+ ])E (position of mth dark fringe)
d
= A= Yao b (wavelength from bright fringe)

D
. A=2y, m (wavelength from dark fringes)

Distance between centers of two consecutive dark fringes or bright fringes is called
fringe width.

AD .
FW = i (applicable both for bright or dark fringes)

ons to widen the interference fri

FW.xA (to increase 1)
FWxD (to increase D)
FWoxl/d (to decrease d)

FERENCE IN DIFFERENT TYPES OF THE FILMS
. Thin film of refracting medium having thickness comparable to the wavelength of
light rays e.g.
(i) Oil film on water (ii) Soap film (iii) Air film
. When exposed to white light, thin film produces colorful pattern due to interference.
o When exposed to monochromatic light, only bright and dark fringes are obtained
Classification of thin films
Uniform or parallel thin films;

Whose thickness is uniform. It gives straight mter!erenoe pattern.
Wedge-shaped films;
Whose thickness is zero at one end and then increases uniformly.

Its interference pattern comprises a set of paruallel fringes all

parallel to the edge of wedge.

. Wedge shaped films can be obtained using
a spacer between the two slides of glass.

¢ The thinnest part of wedge film shaped is
always dark, due to additional path
difference of 1/2, caused by phase reversal,
at denser medium.

NEWTON'S RINGS

*  Newton’s rings are practical study of
interference in wcdge shaped thin films.

For your information

/*}' Velo
X | Thin filim ) st below
"

sietli dork ning
6" durk ring

T —
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(i) When sodium light is incident on the plano convex lens Bystflr?l:l ehglk:s ;‘a};?;t;ei:lreq
from upper and lower layers of the air present between lens an plate. T,
sodium light source is almost monochromatic. o
()  There is En phase change at the lens-air surface, because ti-]fc ‘;Vaﬂzgviimi ef::m 4
higher to a lower refraction index medium. At the air-plate suriace, ; is 5

; : : i { higher refractive index.
phase shift of 1800 with the reflection from a medium o rmg}ilng okt hemdewhere i

i fo
iiil Waves reflected from these two surfaces interfere,
v path length in air produces two waves in phase and dark bands where the wayeg
are out of phase.

iv] The centre of the pattern is black. . ' - ;
Evll The fringes are circular as the locus of points of equal thickness of air is a circle,

. ] Conditions for interference are reversed for !\Iewton's rings as;
y"\ Path difference = mA (for dark ring)
A . .
Path difference =(2m H)E (for bright ring)

This is due to phase reversal by 180° which is equivalent to-an extra path

difference of % ;

. Point of contact is always dark due to phase reversal at point of contact, Here
actual physical path difference is zero.
PRIMARY AND SECONDARY COLOURS
Red, green and blue colours are called primary colours. Complementary colours of
white light are those two colours, whose combined effect is to produce white light on
eye. They are;
(i) Red and blue - green
(ii) Yellow and blue - violet
(iiif Green and purple (mixture of red and blue)
If two primary colours of white light are mixed, we get complementary colours. e.g.
red and green primary colours are mixed, we get yellow, which is complementary
colours of blue-violet.
DIFFERENCES BETWEEN LUMINOUS, NON-LUMINOUS AND INCANDESCENT OBJECTS
¥ A luminous object is one that emits its own light e.g. sun
: JI& nm:t—lumino;s obje;:t is that which is visible by light it reflects. e.g moon
ncandescent object is that which emits ligh i . i
MICHELSON INTERFEROMETER T Hibostiug i Thament of slocirte bulb

. Michelson interferometers is an optical instrument used for
(i) Testing lenses, mirrors and prisms.

(i)  Measurement of refractive indices.

(iii)  Thickness of thin plate through which light can pass.

following purposes;

Movable
Mirror

Fringes
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[n-:ecfemm?tgr s are based upon the principle of division of wave front

Michelson’s interferometer consists of following essential parts;

Diffused source of monochromatic light, ’

(i) Beam splitter (semi-silvered glass plate),

(i) Plane mirrors 1'.1e1d 1 to each other, one is fixed and the other is movable.
Micrometer (it is attached to movables mirror)

v Compensator (glass plate equal in thickness to beams splitter and of the same
material as that of beam splitter).

(vi) Telescope (to observe interference fringes)

If mirror 1s moved by a distance of 1/2, with dark fringe in view, then fringe of

same kind is observed because total path difference is A.

. If mirror is moved by distance of i/4, then alternatively, dark and bright fringes
can be observed because total path difference is /2.

U If mirror is moved through distance p, and ‘m’ fringes pass before eye.
mAi
B "2

. Interferometer can be used:

(i) To determine refractive index

() To test planes of glass slabs and lenses

(i) To determine wavelength of light

DIFFRACTION OF LIGHT : ;
Bending of light around sharp edges is called diffraction or the spreading of light
waves into geometrical shadow of an obstacle and redistribution of light intensity
resulting in dark and bright fringes is called diffraction of light.

. The smaller is the size of diffracting object (obstacle), the higher the degree of
diffraction is observed. '

Differences between interference and diffraction

INTERFERENCE DIFFRACTION

| (i) Superposition of few (i) Superposition of large number

. secondary wavelets is of secondary wavelets is involved.
| involved,

| (ii) Interference fringes are (ii) Diffraction fringes wide near

. equal in size. diffracting object and become

| small as one move away from it.

(ili) Interference fringes are (iii) Diffraction fringes become
equally spaced. narrow as distance from

diffracting object increases.
(iv) Points of destructive

(iv) Points of minimum intensity
interference are perfectly dark. are not perfectly dark.

DIFFRACTION DUE TO NARROW SLIT

’ Diffraction due to a narrow slit has central maximum and alternating secondary
minima and maxima on its both sides.
Condition for mth order minima on either side o
D Sin 6 = mA

Where m=1,2,3,......-

f center is given by

And D is width of slit.

C Be——— 113
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DIFFRACTION GRATING
Diffraction grating is a multi-slit arrangement of parallel

G ; i alle
Suppose monochromatic light is directed at the grating Pax

Let the distance between successive slits be d.
lmﬂ?pﬁﬂl
ve o light

and ecqually spaced slits,
] to its axis as shown

T

The diffraction pattern-on the screen is the result -of the. combined effects of

diffraction and interference. Each slit causes diffraction, and the diffracted
produce the pattern. The path

b in turn interfere with one another to : :
iferenc two adjacent slits can be found by dropping a

i between waves from any : A
difference e allel waves. By geometry, this path difference

perpendicular line between the par ; .
is d sin 0 . If the path difference equals.one wavelength or some 1lnteg:_'fal mu'luple
of a wavelength, waves from all slifs will be in phase and a bright line will be

observed. Therefore, the condition for maxima in the interference pattern at the
anglefisdsin®=m A

where n = 0,1,2,3.....

Because d is very small for diffraction grating, a beam - of monochromatic light -
passing through a diffraction grating splits into very narrow maxima(bright fringes|

at large angles 6.

Yrd order
e 20t e &
Do you know?
Ist order 1 ) . :
L Practically a diffraction grating is
a piece of glass with 400 — 5000
1t order lines per cm.
o
Znad order N
el awrdicy
° Lines are opaque while separation between them is transparent, so space betwech

two engraved lines behaves as slit.

. Distance between two slits is called grating element. d =1/N
where ‘N’ is the number of lines in one unit length.
'- Grating equation is given as d sin 6 = m),
where ‘m’ is called the order of diffraction pattern.
® For white light, we see colored fringes.
KIPS ENTRY TEST SERIES Jﬁ:
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Resolving power of grating is its ability to separate two wavelengths of light in given

order of their spectrum.

Resolving Power = A/AL = N x m

N = number of lines ruled on grating

m = order of diffraction

AA= differenc_:e in two wavelengths to be resolved by the grating,
P_;EERACTION OF X-RAYS BY CRYSTALS
A Bragg’s law is given as 2dsinp = mi

Where'd’ is called lattice spacing and 0 is called angle of diffraction.

»  Solid crystals behave as very good natural diffraction gratings and incident
ultraviolet light is diffracted from layers of atoms.

' Inter atomic layer distance is called lattice constant,

' In 1913, Max Von Laue suggested that since atomic layers in solid NaCl have layer
separation of 10-1° m, therefore, X-rays can be diffracted.

¢ Max von laue pattern on film is in the form of dark spots/bright spots.

' Analysis of the relative intensity of dark/bright spots gives rise to crystal'strucmre of solid.

Note: Diffraction proves that wavelength of light is smaller than that of sound

POLARIZATION

Confinement of electric vectors of light into one plane is called polarization.

trett
—  yvied

The material, which produces polarization, is called polarizor, e.g. tourmaline

Crystal is a polarizer.

Polarizer 2
Polarirer 1 (Horizontal) —

(Vertical) .

Incident Bea
{Unpolarize

&a

Polaripg (polarizer) absorbs all magnetic vectors as well as randomly oriented
Clectrie vectors leaving only those electric vectors, which are in one plane.
T°“Tmﬁhne crystal has internal molecular structure such that their interaction WLth_

| Ncident Jight- is to:
| mﬁh . : 115

RY TEST SERIES www.educatedzone.com




Chapter—g ' Physical Opticg

(i)
(i)

(i)
(1)

(i)

—

absorb all magnetic vectors

put (confine) all electric vector in one plane.

Polarization is possible only in e.m waves because their electric and magnetic
vectors are 1 to each other as well as well to direction of propagation. Thus,

polarization has established that light is a transverse wave.

Analyzer is used to test plane polarization.
Plane determined by direction of propagation and polarized electnc vectors of light

is called plane of polarization.

~Malus Law : [ =Tgcos?0

Different methods for producing plane polarized light are given below;
Selective absorption technique (e.g. tourmaline crystal, calcite, crystal)
Polarization by reflection.

Polarization by scattering.

Uses of polarized light

(i)

Determination of concentration of optically active substance in a solution, e.g.

sugar in blood & urine by using polarimeter in medical diagnostic labs.

(ii) Curtainless window.
(iii) To enhance effect of clouds & sky in photograph.
(iv)  Headlights of vehicles to control the glare in night driving.
. :..' =
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©)

(6)
%

@)

@)

»

(12)  The locus of all points in 2 medium having t

—__(c) wavelength-

«(eYthe phase angle between the extreme rays
ﬂ/]'{ In the equation dsin0 =

-Optically active crystals rotate the

(a) v.ibratin.g plane _(b) polarization plane

(c) (litffmcllﬂﬂ plane : (d) interference plane

Which is not optically active substance? ;

(a) sugar (b) tartaric acid

(cywater (d) sodium chlorate

Huygens’ construction can be used only:

(a) for light : (b) for an electromagnetic wave

\(¢)for all of the above and other situations (d) for transverse waves .

When light incident normally on thin film, the path difference depends upon

(a) thickness of the film only (b) nature of the film only

(c) angle of incidence only _L,(dj/ail thickness, nature and angle of incidence
The reason there are two slits, rather than one, in a Young’s experiment is: =

(a one slit is for frequency, the other for wavelength «

(b) two slits in parallel offer less resistance

(¢) to increase the intensity .~

(dyTo create a path length difference

Huygen wave theory cannot explain
(a) diffraction (b) interference
(c) polarization (d) photoelectric effect

In a Young’s double-slit experiment the center of a bright fringe occurs wherever waves

from the slits differ in phase by a multiple of:
(a) 3/4 ()7
&) 2n (d) /2

Light from a sm
filter and then serves as the source for a Youn
following changes would cause the interference pattern to be more closely spaced?

(a) Use slits that are closer together b (b) Use a light source of lower intensity -

ey Use a blue filter instead of a yellow filter (d) Use a light source of higher intensity s

Longitudinal waves do not exhibit
(a) reflection i

(c) diffraction

In the equation sin0 = 3/a for sin
(a) the angle to the second maximum

(b) refraction

(d)polarization

gle-slit diffraction, 0 is:

(b) the angle to the first minimum
(d) Nm where N is an integer

m) for the lines of a diffraction grating m is:

(b) the number of slits¥’

(d) the slit separatiomx

he same phase of vibration is called

’ (b) trough -

+d) wave front

(a) the slit width A
(c)the order of the linew”

(a) crest

all region of an ordinary incandescent bulb is passed through a yellow
g’s double-slit experiment. Which of the

www.educatedzone.com

++8 ENTRY TEST SERIES

117



Chaptcrhg

Physical Opticsg

(13)

(14)

(15)

(16)

Which one of the following is nearly monochromatic light?
(b) light from mercury lamp 7

(2) light from fluorescent tube . | | _
(d) light from simple lamp -

(e} light from sodium lamp |
i ¢ ¢ ; hey emit rays of
Two sources of light are coherent if they

(a) same wavelength
(b) same amplitude of vibration - A
«(¢) same wave length with constant phase difference

(d) same amplitude and wavelength «
When crest of one wave falls over the trough of the other wave, this phenomenon is

known as .
(b) constructive interferr: »

(a) polarization : .
_(e) destructive interference _ (d) diffraction
In Young's double slit experiment, the fringe spacing is equal to (d= slit separation and

D = distance of screen from slits)
(a) dAD (b) 20.d/D

(c)2D/d (d) Ad/D
Under which of the following sets of conditions will the separation of the bright fringes

of a double-slit interference pattern be greatest?
Distance between | Distance from slits Wavelength of
slits toscreen | source
(a) Small Small Short
‘-(h')f Small Large . Long
(c) Small Large short
(d) Large Small Short

Two monochromatic radiations X and Y are incident normally on a diffraction grating.
The second order intensity maximum for X coincides with the third order intensity

maximum for Y.

What is the ratio wavelength of X ? kd i
wavelengthof Y =

1 , 3 )
g b =
OF ) 5
2
©2 @2
(19)  The condition for constructive interference of two coherent beams is that the path
difference should be
(a) integral multiple of /2 \b)integral multiple of A
(c) othI integral multiple of A/2 (d) even integral multiple of A
(20)  In an interference pattern
(a) bright fringes are wider than dark fringes
(b) d/ark fringes are wider than bright fringe
(c)yboth dark and bright fringes are of equal width
| (d) central fringes are dimmer than the outer fringes
(21) In Young’s do_uble slit experiment, the separation betwecn the slit is halved and distance
between the slit and screen is doubled. The fringe width i
(a) remain same (b) double |
(c) half ' (9Y quadrupled
| _]-.IF
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The blue colour of the sky is due (o

(2 4 diffraction
(c) polarization Eh;) reflection
A light ray traveling from dense d) scattering
ay0 ser to rarer medium suffers a phas @
: A2 Ifz} 180° (byoge e phase change of
@) |When ont{:"tjl';irmr of a Michelson Interfer (d) fsu
—~observe 2 fringes. Wi ¢ ometer is moved a dist f 0.
(a) 5000 nm B 1at will be wavelength of light used? Hinesol SR ns
p (¢) 500m (b) 5000 A" ]
f‘(;w?)" Diffraction effect is (d) 2000um
'>_// (a) more for a round edge
50 \m/n]?urc for a sharp edge Ué} less for a round edge
ﬂﬁ] TheL\v::;loveIength of X- rays is of the order 0({) less for a sharp edge.
}/ U;ﬂ%/ I io Eg; 1000/A°7
' 100{A°%-
@7 Wavelength of X- rays falling at glanci o .
2x10"°m gor thie fist order di%'f?acgti?}:c;;g angle of 30° on a crystal with atomic spacing
(a) 4x10"°m N
r/:.)\ (c) 0.02x10""m : E:H %El?[}.srﬂ"
18)) A diffraction grating h i g AR A
‘_{f,/. anvalin = g has 500 lines per mm. Its slit spacing or grating element will be
(ﬂ:l 500 mm (b) 5 -3
: x10” mm
(c)2x10 > mm 2‘ 3
1 ; ; x10
({39) In a plane polarized light electric vibration are i
, (a) in all direction ./
E)J);Pkt_wo nrutually perpendicular directions
¢)taking place perpendicular to the direction of propagati i
(d) no vibration at all. PEaRegion ot light
(30) Light on passing through a Polaroid is
(a)plane po[arized' (b) un-polarized
~ (c) tflrcular!y polarized (d) elliptically polarized
(31)  Which one of the following cannot be polarized?

(a) radio waves (b) ultraviolet rays
(d) ultrasonic waves

(c) X-rays
A monochromatic plane wave of speg(d ¢’ and wavelength A is diffracted at a small aperture.

o F

¥

of the wavefront XY reaches at ‘P? will be

The time during which a portion

20
(a) 2> (b) =
2C o
(A (d) —
C C
EP?\‘— ey w—.eaucatedzome.com 19
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E ) In monochromatic red light, a blue book will probably appear to be )
o )/]Iack ' (b) purple
(d) no scientific reasoning available
¢) green
(3 A polarizer is used to

. A' . hl
" (a) Reduce the intensity of light (b) produce polarized lig

III'.
(¢) increase intensity of light @Pbmh aand b

(35) In double slit experiment, if one of the two slit is covered then

i i i bserved
{a)’ﬁo interference fringes are observed (b) no diffraction fringes are o

(¢) no fringes observed (d) interference pattern not disturbed »

(36). gives the definition of metre in terms of wavelength n_f red cadmium light

(a) Newton (b) Einstein

Jc) Michelson (d) Galileo
(37) In Michelson interferometer to switch the fringe from bright to dark _the mirror should be

displaced through

(@r (b) 2/3
(€) M6 Sdy V4
(ﬁj In the shadow of a ball the central portion appears bright that ha ppens due to
\_,bq?' Interference (b) Diffraction
(¢) Polarization (d) Refraction

39  Which experiment shows that wavelength of light is smaller than that of sound
J4) Diffraction (b) Polanzalmn

(c) Interference (d) Réﬂection...

Crystals of a material can behave as

(a) Convex lens , (b) Interferometer < ;
h@ﬁim‘aclion grating ' ' (d) Concave T e T &
KIPS ENTRY TEST SERIES ' —
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Chapter—lﬂ Optical Instrumen,
= onty

LENS
. Lens is a piece of transparent medium bounded by two surfaces at least g, of

which is curved.
¢ Every lens is a part of some sphere.

Types of Lenses ' i
Convex lens: It is thicker at the middle and thinner at the edges.

Concave lens: It is thinner at the middle and thicker at the edges.

. Types of Convex and Concave Lenses
SR # CONVEX LENS CONCAVE LENS
|

1
Double convex . Double concave x |
2
Plano convex Plano concave
3
Concavo convex Convexo concave
|
|

Important Definitions
Centre of curvatures:

’ Centre of sphere from which spherical surface of lens is obtained.
= v —— — -
/
I Chu C; \" / C‘ C; \
\ 4 \ /
R -‘____,_.-/ \,‘-_’ "'\_____,/

Every lens has two centers of curvatures.
Radius of curvature:

Radius of sphere from which spherical surface of lens is obtained.

/f"ﬁ ’H-"\ N i N
' C ) / C \
\ R§/ Rz \ R R,

Every lens has two radii of curvature that may no} be equal.
Principal axis is the line joining its two centers of curvature.

< { G ¢ LA
. 4 ’e
Principal focus: _

(a)  For convex lens,
a real point,

(b)  For concave lens, principal focus is a point of di L .
dmaod ” ofd
imaginary point. P ivergence of refracted light rays. It is

principle focus is a point of convergence of refracted light ray. It

www.educatedzone.com
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Every lens has two foci one on each side,

ogptical centre is a point inside the body of lens through which light rays pass,
undeviated. :

Focal length is a distance between principal focus and optical center. It is positive for
convex lens and negative for concave lens.

Note: It is not necessary that two focal lengths are equal for a lens.
Aperture is the size of diameter of lens.

Power of a lens is its ability to deviate light ray from its original path.
P=1/f o
where T is focal length in meter.

If Tis in cm, then-

P=100/f
. Sl unit of power of lens is dioptre.
P=1D if f=1m

General rule for combination of ‘n’ lenses
General rule for combination of ‘n’ lenses is

P=Py+P) + cavmeecaec + P,
Examples
For two double convex lenses;
P =P, +P; '
1 1 I
—_—= _+ L L
(" X —‘—.—
L 1
F A
f = _flfz
f,+f,

Thus combination behaves as a convex lens.

For two concave lenses; H
P = P; + PQ
| |

L
B
_I_,_ _(ﬂ+fz)
f f,f,
1 =ff
fo fi+f,

Thug combination behaves as a concaxte lens.

‘Or one convex and other concave lens; i
=P+ P .

' | ——l—'—

f .l f: K ) ,'I
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rz - i“l
Thus combination may be
Lens Formula
General lens formula is given as;

1 1 1

—_—t - = -
p f

p is +ve for real object and
q is +ve for real image and
f is +ve for convex lens and -ve

for concave lens. _
For different cases, we have to modify it.

Examples )
For a virtual object;
1 1 1

p —q f
For concave lens;

Y g
P -9 f
Position and Nature of Image for Convex Lens

have as a convex or concave lens.

-ve for virtual pbject-
-ve for virtual image.

T

Do you know?

Positive sign is used where rays
actually intersect. If not then we
can use negative sign

Nature of image

Position of object

Position of image

Real, inverted, small

"Beyond 2F Between F and 2F

At 2F : At 2F Real, inverted, equal
Between F and 2F | Beyond 2F Real, inverted, enlarged
At F At infinity Real, inverted, enlarged

Inside F

On same side further away from lens
than the object

Virtual, erect, enlarged

Magnification of a Lens

. Linear magnification is given as;

M=39- h, _ sze oflm:elgcf
size of object

Angular magnification is given as;

p h,

M=

9
For real image;

M= 3

p

-q

—

p

M=
Visual An

e

For virtual image;

Angle formed at aided eye
Angle formed at naked eye

_8

Do you know?

For very small angles we can
equate linear and angular

magnifications.
e

o’

Visual angle is angle made by object at observer’s eye.
Apparent size of object varies with visual angle.
Apparent size « visual angle

124
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Resolving Power
The resolving power of an instrument is
object under examination,

Angle of Resolution

The minimum angle that allows two point sources to appear distinctly separated is

Optical Instruments

its. ability to reveal the minor details of the

called angle of resolution, It is expressed as Amin , Qmin = Lzzi
Raleigh showed that resolving power of a lens of aperture D, under a light source of
wavelength A is. R=_D
1.224
Lens Aberrations

Spherical aberration - :
It is the forn.‘lauon of blurred image due to size of lens because outer rays undergo
more refraction than the inner ones.
Chromatic Aberration
It is the inability of a lens to bring all light rays (all colours) at single focus.
Multicoloured blurred image is formed. '
Remedy -
Provide such constraints on the lens that allows only paraxial rays to enter the lens.

Remedy -
Use the combination of convex and concave lenses called as achromatic lenses.

~ LEAST I.'?[STAN'_CE OF DISTINCT VISION

Do you krow?
As we get over the years upto old age the value of least
distance of distinct vision is drastically affected.

OPTICAL INSTRUMENTS " .
Optical instruments are those, which use light for their operations e.g.
() . Simple microscope (ii) Compound microscope  (ili) Telescope

(i)  Camera (v) Michelson interferometer (vi) Spectrometer
(vii)  Periscope
SIMPLE MICROSCOPE
Simple microscope(magnifier) is a double convex lens of short focal length. = Its
magnifying power is; _ -
M=+ g.
f
d=25cm
f = focal length. I
o It forms virtual, erect and magnified image at d.
Mecs.
f
4
Unaided-eye i
Py —

"8 ENTRY TEST SERIES
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COMPOUND MICROSCOPE

(a)
(b)

Note:
(a)
(b)

(i)
(i)

(iii)

TELESCOPE

Telescope is an optical i 1 ls o ¢
b j;:ject. plical instrument, which enables the observer to see fine details of
Two major classes of telesco i

. Pes are given below: ' -
Reﬂechpg telescopes — Astronomical
Refracting telescopes  }— Galilean

(i)
(ii)

Magnification of eyepiece = 1 + —

Compound microscope consists of two convex lenses.

Objective lens of small size and ahurtr: i'c:la: lcnt%lth.

Eyepiece lens of large size and large focal lengta. o

A ci:m;f:mz micrnsc%pe uses a very short focal length objective lens to form a greatly
enlarged image. This image is then viewed with a short focal length eyepiece used gag §

simple magnifier. . . .
The general assumption is that the length of the tube L is large compared to'eithe,

f, or f. so that the following relationships hold.

=P BN Mg

f

a

M = L(I + -;J where L is the distance between two lenses (eyepiece and objective).

e

Do you know?

A wider objective and use of blue light of short wavelength
produces less diffraction and allows more details to be seen

Jo < fe always otherwise it will becomes astronomical telescope.

In case of expensive microscopes, eye-piece and objectives are .combination of
lenses to reduce lens defects.

Objective forms real image while eyepiece forms virtual image.

Magnification of objective = e

o

d

e

— Terrestrial

KIPS ENTRY TEST SERIES
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ASTRONOMICAL TELESCOPE
It is used to see images of heavenly bodies.
" It consists of two lenses.
(a) Objective is double convex lens of large focal length and large aperture.
(b) Eyepiece is a double convex lens of short focal length and small aperture.
+ When set for infinity or parallel rays, then; L = f, + f.

Rays from

distant object AB l f,

Advantages:
(i) High magnifying power

Do you know?
f, A good telescope has an objective of
(iiy Large field of view. long focal length and large aperture.
Disadvantages:
Final image is inverted.
GALILEAN TELESCOPE
The Galilean or terrestrial telescope uses a positive objective and a negative

eyepiece. It gives erect images and is shorter than the astronomical telescope with

. e g
the same power. It's angular magnification is T

Defects Of vision:
In case of eye following are the common defects of vision:

s Myopia (or short-sightedness or Near-sightedness) -

’ Hypéropia (also known as hypermetropia or longsightedness or Far-sightedness).
r Presbyopia « Astigmatism
'--._-__-__
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Myopia (Or Short-Sightedness Or Near-Sightedness):
.e., far point is at .

Cause: In it distant objects arc not clearly visible, 1. e
a distance lesser than infinity and hence Imag Myopic vision

object is formed before the retina. . a -
Remedy: This defect is remedied by using spectacles h‘:'.hicﬁ
divergent lens (i.c., ncgative focal length or power)

. i 1 t
forms the image of distant object at the far point of pacen Corrected vision
(which is lesser than o).

H; a Sightedness Or htedness): P
Cause: In it near objects are not clearly visible, i.e., near p.omt is ad
a distance greater than 25 cm. image of near object 18 forme .

behind the retina. )
medied by using spectacles having

Remedy: This defect is re i
convergent lens (i.e., positive focal length or pow.\fer] whic
forms the image of near objects at the near point of the e

Hypermetropic vision

i ich is more than 25 cm).
Prash I:at:ent e (uhishd ) Corrccted vision
yopia. . ) i )
e not clearly visible, i.e., far point is at a distance

Cause: In this both near and far objects ar s
lesser than infinity and near point at a distance greater than 25 cm. it is an old age

disease as in old age ciliary muscles lose their elasticity and so cannot change the focal
length of eye-lens effectively and hence eye loses its power of accommodation.

Remedy: This is remedied either by using two separate spectacles one for myopia and the
other for hypermetropia or using single spectacle having bifocal lenses.

SPECTROMETER
It is an optical instrument used to study spectrum of light.

. It has following parts: -

()  Collimator: It has slit at focus of a double convex lens to get a parallel beam of light.
(ii) Telescope: It is an astronomical telescope,

(iii) Turn table: Prism or diffraction grating is placed on table called turn table.

(iv) Leveling screws

levelling scrows

Working
(i) Telescope is set for infinity and fixed.-

(i)  Source of monochromatic li '
atic ] i : ;
for parallel rays, ight is placed in front of slit and collimator is adjusted

(iii)  Angle of minimum deviation (D) is

Then refractive index of prism is givzﬁp:;.imentally determined.
KIPS ENTRY TEST SERIES
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——
P &:ﬂgJ
2

" sin "i
; 2

Where ‘A’ is angle of prism or apex angle.
(iv) For wavelength of monochromatic light diffraction grating is used.
d sin 6 = mA
dsin@
l =
m
Usually m = 1 (first order diffraction),
d = grating element

d =% where N is the number of rulings per centimeter

SPEED OF LIGHT

where { is frequency of rotation of octagonal mirror and
d is distance between plane mirror and octagonal

. First attempt to measure the speed of light was made
by Galileo : Telescope
. First time speed of light measured accurately by :'
Michelson : :
' The Michelson’s formula for determination of speed of , - ? A
lightis ¢ =16 fd of ight :
]
L

mirror.
INTRODUCTION TO FIBRE OPTICS
2 Graham Bell invented photo phone to transmit voice massage via beam of light.
. In optical fiber, light is used as a transmission carrier wave.

*  The principle of transmitting signals through optical fibre is
@) Total internal reflection
i) Continuous refraction
. Optical fibre is a fine glass rod having diameter in the range of micrometers
CLASSIFICATION OF OPTICAL FIBRES '
Single mode step index fibre o
It is also called mono mode fibre & has very narrow core of diameter about 5 pm.
Multimode step index fibre
It has larger core (50pum) of constant refractive index. Refractive index change at the
houndary of core and cladding. It is useful for a short distance only. The mode of
. transmission in it is total internal reflection.
i"l;' Muig

———mode graded index fibre
In it, core has diameter from 50 to 1000 um. There is no noticeable boundary

between core and cladding. mode of transmission of light in it is continuous
refraction. It is suitable for ] tance transmission in which white light is used.
‘--..__________ s
A IP8 ENTRY 28T SBRaES 129

www.educatedzone.com




Dptical lnstrumeht.
——.—_—{\\\

Chapter—lo Output pulie

indes of refiaction Inpulpnl:

SIGNAL COMMUNICATION

(i)
(i)

(iii)

Fibre optic communication system consists of three parts
Transmitter: To convert electrical signals to light signals

Optical Fibre: To guide the light signals
pture the light signal and convert them to electric signals.

Optical fibre

Receiver: To ca

Microphone Lascr Photodiode Earpiece

Electrical . Electrical

(Sound)

»

>

Signal > > Signal
Digital light pulse

Light signals travel through fibre in ‘on” and “off fashion called digital modulation.
A light pulse represents, 1 and absence of light represents ‘O’

Advantages of communication through optical fibre

(i)
(ii)
(iii)

Light signals in glass travel faster than electrical signals in copper cable

More massages per cable length. (High signal strength)
Clear sound is received

LOSSES OF POWER

Power is lost in optical fibre due to scattering of light from impurity atoms in g18°
Due to dispersion of light, signal also get weak.
Power loss in signal due to dispersion can be reduced by using graded index fibre.

Repeatfsrs are used at suitable distance to overcome the power loss due to
scattering from impurity atoms.
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~ ~PRACTICE EXERCISE

The resolving power of
0 . . : a telescope ¢ i
(a) increasing the objective focal I-:lr: :::m o e b
[b)increasing the lens diameters -
(c) decreasing the lens diameters
(d) inserting a correction len '
s betw jecti
cen objective and eyepiece

int where the inci
Q) A pq:nn incident parall i
pussmp througll a lens is called ‘ i hght ISR BN S e

and decreasing the eyepicce focal length

(a) center of curvature
(c) optical center \(b) focus
@  Whoinvented photo phone? (d) aperture
(a) Graham Bell
(c) Torricelli Edb) Galileo
Resolving po ; : ) Maxwell
@ . g power of microscope is proportional to:
a
o o
c) A2 '
o (c) @ th1_2
“(35) | Typical fibre opti :cath )
.\{____J, : F]"3 - ptic communication system uses light of which wavelength
(a) L.3p
# : d) 13
{53} A thin symmetric double convex lens of |:(|o;]wer anis cut into th
- and C as shown the power of o three parts AB \
E:;g.‘s LR _(b)A is 2P
il (d) Bis P/2
{?K If a lens is covered with wax then B c
(a) Intensity become double (b) Image will not formed
& (c) Int?n§|ty WII! remain same (d) Intensity will become half
A ‘L (T;I;Z n;nmmum distance between an object and its real image in a convex lens is
(b) 2.5 f
() 3f (d) 4f
()  Ifan object is placed away from ‘2f" of a converging lens, then the image will be
E;al and erect (b) virtual and erect
o~ eal and inverted (d) virtual
,“99 If the length of telescope is 96¢m the focal lengths of its lenses is
B :{:a} 100cm , - 4cm : (b)';ﬂﬂcm ,6-6cm X
¢) 90¢m , - - y90cm , bcm:
(11 M]a .m.’ 6em J g e o i :
gnifying power of simple microscope
(a) increase with increase in focal length
\(byifcrease with decrease in focal length
() no effect with decrease or increase with focul length
|@ (lelli least distance of distinct vision | microscape ncreases when:
e magnifying power of a compound microse i
\‘ETThe focal length of objective lens 1S mcre.ased and ll;aéﬂc;i;gye lens is decreased
F bt nd eye-piece are incr . '
Cg Tm;‘Ell tengths of both ObjECli:&"e.ﬂ rea:ed and that of objective lens is decreased
he focal length of eye 1ens 1S inc ’ el
D) Focal lengths of both objective and eye-piece are 4ee
- 131
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h 4

Optical Zlmitru,u-.-.l,hm:a

(13)

tive index of Il.S is
(b) 3 x 10°ms’ :
(d) 1.5 x 10"ms’

The speed of light in the medium of refrac
(2)2x 10°ms™

(c) 0.5 x 10°ms™ )

Least distance of distinet vision for normal and healthy pF(I][? Ao en

(a) increases with increase in age () L|CL'I'EI!.H(.‘S.WI[‘I. incr g
(d) becomes infinite after 60 years

(c) neither increases nor decreases ! 0 . ;
If a convex lens of large aperture fails to converge the light rays incident on it to a singj,
point, it is said to suffer from . _
(a) chromatic aberration Eg; Zrl):terrl::gllﬂbcffmm“
5 : o
¢) both spherical and chromatic i _
%\1’0 conscx lenses of equal focal length *f * are placed in contact, the resultant foeg)

(16) equi
length of the combination Is
(a) zero (b) £
: f
(©)2f (d) 2
(17) A convex lens of focal length ‘f;" and a concave lens of focéal length *fy” are placed ip
contact. The focal length of the combination is
(a) f2 + f) (b) fz-?f-'
fify (dy—ie
(c) Y [t
(18)  Final image produced by a compound microscope with respect to the object is
(a) real and inverted (b) real and erect 7~
(c) virtual and erect-— _ \Ld)»virlual and inverted
(19)  For normal adjustment, length of astronomical telescope is
@‘TD + fc (b) ru e rn
f, f
el d)y =
(c) F (d) F
(20) A surf board moves at a speed of 5ms™ on the crests of a wave. The distance between
wave crests is 10m. what is the frequency of the wave motion
(a) 2 Hz (b) 5Hz '
(c) 10Hz (d0.5Hz
73 Disgersiunal effect may produce error in light signals. This type of error is minimum in
~(3) single mode step index fibre (b) multimode step index fibre./

/c,}‘\i"null:imode graded index fibre (d) monomode step index fiber.:
Light signals pass through multimode graded index fibre due to
continuous refraction '
(b) total internal reflection .
(c) both continuous refraction and total internal reflection
(d) diffraction -
Which one type of fibre is more suitable for transmission of signals in which white light

X

(23)
: is used? : _
(a}'monfx mode step in@ex fibre.. =, (b) multi mode step index fibre
2 @)rn?ult_l mode.graded index fibre (d) single mode step index fibre :

,(z24} Critical angle is that incident angle in denser medium for which angle of refraction i

(a) 0° (b) 45°
\(e)90° . (d) 180°
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%

www.educatedzone.com

=W P



ter-10
g Optical Instruments
%) -ThereRug noticeable boundary between core and cladding for -

(a) multi mode step index fibre

! *(b) multi mode graded index fibre
(c) single mode step index fibre (d) all types of fibre

26) The electrical signals change into light signals for transmission through optical fibre. A
light pulse represent :

(a) zero (0) | \(b) one (1)

(c) both zero (0) and one (1) (d) either zero (0) or one (1)
@n Alens, which is thicker at the center and thinner at the edges, is called

(a) concave lens ~-(b) convex lens

(c) plano convex lens (d) plano concave lens

(28) A spectrometer is used to find
(a) wave length of light ! (b)tefractive index of the prism
(c) wavelength of different colours (d) all of the above
@ If a convex lens of focal length ‘f * is cut into two identical halves along the lens
diameter, the focal length of each half is
(af ' (b) 12

(ey2f/ (d) 3112

(30) A convex and concave lens of focal length ‘f * are in contact, the focal length of the

combination will be I;C,_ ‘ > -( 3

(a) zero (b) /2 2 j;‘ E P = Hloaadd
- 'C k=0 r o -

(c) 2f J(d)infinite ' +=4y

(31)  If the red light is replaced by blue light illuminating the object in a microscope the

resolving power of the microscope
(b) decreases

HiCreases (d) become half
(¢) remain same are used to regenerate the dim light

(2)  In optic fiber transmission system

signal.
“ual \(-bj'R’eEeaters

Eg E;gg: ’ (d) Trans_former.
(33) Magnification of the astronomical telescope is r :
(a) fy+f. V(g) ,E
f |L
(c) -:— (d) [1 +E-] r
Kpg 3 www.edreatedzome.com 5
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(34)  The cquation = 1.22 M/D was devised by

(a) Newton (b) Einstein

\Jiéﬁ;alcigh (d) Planks

(35)  The central image in compound microscope is |
(a) virtual, erect and magnified u(’&l:al, inverted and larger than object

(¢) virtual, erected and magnified (d) erect, virtual and smaller than final image

(36) Michelson calculated the speed of light using the instrument

(Ems'pectmmetcr : (b) galvanometer
M{E{'ihterfemmcter Hﬁ(})’hone of these
(37) Michelson devised the formula to calculate the speed of light
(a) c=4fd (b) c = 8fd
5
c=16fd (d)c:afd
(38)  The function of collimator in spectrometer is -
. 4;}-16 produce parallel beam of light (b) to filter the ligk

(c) to make them mutually perpendicular  (d) no function
(39) In optic fiber transmission the repeaters are separated through a distance of
' km in newer system.
(a) 300km (b) 200km
_ a ey 100km (d) 20km

{4ﬂ)l Which colour has the maximum angle of deviation in prism

N e

L 4 (d) green

www.educatedzone.com
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C Heat and Thlurmq.ds;rm,m_“'a
hapter-11 ﬂ
INTRODUCTION I
¢ Heat is a form of energy that 1s 1in transit. —
. Temperature is a measure of degree of lw..otncss or iﬂ]d;lttiz: of a body
. Change of temperature affects the physical state ol m :
Effects of temperature
(1) Change of colour Do you know?
) e of Stﬂfﬂ Celsius degree is larger than a Fahrenhej,
E:!H] Chmlg:’; Difis:::::tltzf:t;ar degree by a fuctor of 9/5,
ajor types of
(i) Mercury glass thermometer
Bimetallic thermometer .
[ii] AI:Y substance that changes uniformly with temperature can be used as thermomey;,

substance in thermometer. . -
. Mercury is preferred as thermometric substance because
(1) It is non-wetting ]
(2) Its expansion is quite linear
(3)  Boiling point’is high.
Conversion formulas of temperature scales

(i) Te= g (Tr - 32)

9
i = ZTc+32
g 5. - Do you know?
o SR Sl b The centigrade and Fahrenheit scale shows
(iv) Tx=273+ 3 (Tr - 32) the same reading at a temperature of -40°,
9

["i.’] Te=Tk - 273

(vi) Tr= % (Tk -273) + 32

Important Temperature Conversions

DESCRIPTION K Co Fo
Boiling point of water 373 100 212
Freezing point of water 273 . 0 32
Normal body temperature 310 37 98.6
Absolute zero 0 - 273 460
v Absolute zero is a temperature at which if

gases remain in gaseous form, exert 261
pressure and have zero volume,

Heat flows from one body to another due to temperature difference,
Temperature determines the direction of natural flow of heat.

Internal energy or thermal energy is the sum of K.E and PE of all molecules of a bodj:

When excess of thermal energy flows from one body to another, as heat, then it s
converted into internal energy.

KINETIC MOLECULAR THEORY OF GASES K.M.T
Main points of K.M.T of gases are given as:

{:i)] Srnla.ll Tﬂlume contains large number of molecules ;
Molecules move randomly and do ot exert fi : excep collide

(i)  Molecules collide each other e] ey i

sti
(i) The collisions with wwg@fﬁ@i%l ga%n;?fgs?srﬂre

R
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Heat and Thermodynamics

Chapter— 11

#— -

Gravity does not affect the molecular motion.

(vl Volume of gas molecules is negli

gible as compared to the actual volume of the gas.

[;iR'ESSURE AND TEMPERATURE OF AN IDEAL GAS
The kinetic theory of gases is the study of the microscopic behavior of molecules and
the interactions which lead to macroscopic relationships like the ideal gas law.

Number of molecules is
very large, but separalion is
1arge compared to molecular
size.

Molecules move randomly
with a distribulionin
speeds which does nol

W
2

—

Molecules undergo elastic

collisions with other molecul
and the walls, but otherwise
exert no forces on each other

change.
ssumptions
83 Molecules obey Newton's

Laws of motion.

Newton's Laws and Collisions:

Applying Newton’s law to an i

Developments will be made with
collections of idenlical molecules,
but the resulls can be generalized.

deal gas under the assumptions of kinetic theory

allows the determination of the average force on container walls. This treatment

assumes that the collisions with the walls are perfectly elastic and molecules do not

collide with each other.

Belore
; Force of molecular Pedectly
TN e collision with wall o5 clasic
FAt =Ap=2my,_ After ision
[ 5 /,J Ap T o~ @ with wall

o 1.

For N molecules!

m_[vf, +vE 4Vt Vi)

| .-T" | L

x 2
The time for & *round trip* is Af = N

L

F
but this can be related to the average:

so the avarage force I8 F:%:E‘—L’i
et
mNv?

2 2 2
% [VI: +V,, + V:_' + oo Vm_]
=

N

In the expression for the avera
It is the average of the squar

distinctly different from the squ

e e T T T e L L e Lt ]

and for N molecules: F:-T&

ge force from N molecules, it is important to note that

e of the velocities which is used, and that this is
are of the average velocity.

Kipg e
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Gas Pressure from Kinetic Theorjf: ‘
Under the assumptions of kinetic theory,

been determined to be

the average force on container wallg hag

mNt-'f
. m—_— Fm.rmyr= L
avg
m® T and by using Maxwell law of ‘u'ElOcitiea
2 distribution we get;
t L - ' v =4l v =3

e force and pressure on a given w:.111 : ;
Ehe;ei‘:ie;angnly upon thel.) components of velocity Then the przssurﬁ in a container cay
toward that wall. But it can be expressed in be expressed as =
terms of the average of the entire t.ranslau-:mal En‘g e g )
kinetic energy using the assumption that the p=-B8= == 2

!
molecular motion is random. A 3A 3V 3\

and hence the pressure is
2 1

: N
s 2 a5
P__Noc_mv > No=—

o Absolute temperature of a gas is measure of its average translational K.E of all gas
’ molecules .

P-:%%{K.E} . Pa(K.Eyor Pa{v')

nW_~hwh &
f & Do you know?
" Average speed of oxygen molecules in air at
Vewz = *J(Vz) = ﬁ STP i.'? 46!1:;3”’. an-z fhéi?for nitrogen is 493ms’"
m
SPECIFIC HEATS
. Amount of heat required to raise the temperature of a substance through 1 Kis
called heat capacity, denoted by C.
'Q=CmAT
. Specific heat is the amount of heat required to raise the temperature of unit mass
through unit temperature.
Q = Csp AT |
Avagadro’s law states: Qo you know?

‘Equal volumes of gases at same
temperature and pressure contain
equal number of molecules.”
- Law of heat exchange states: .

“If no heat is lost to surroundings or gained from it, then; Heat lost = Heat gﬂi'wd

INTRODUCTION TO THERMODYNAMICS
Thermodynamics is the study of the relationship between heat and other forms of energy
Thermodynamic states describe the state of a system.
Any collection of matter having distinct boundaries is called a s ystem.
Boyle’s law states that at constant temperature.
PV=K(constant) or PiVi=P;V,

® Charle’s law states that at constant pressure

zone com _____._,«-13/,

Molar specific heat of diatomic gas 1S
greater than that of monatomic gas.
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f-—...-_:__—
N 4 Y V.
— = K(constant) or L = 2
1 [ -
2 Sum of translational K.E, rotational K.E vibrational K.E and P.E due to intermolecular
forces is called internal energy,
Internal energy of an ideal gas system is the translational K.E of its molecules.
Increase in temperature of the object is an indication of increase in the internal energy.
Thermodynamic worlk at constant pressure is W- PAV, and if pressure is not

constant then IV = Z BAYV, where n—y w .
AV, =0
LAWS OF THERMODYNAMICS
-""'The,-mal Equilibrium:
It is observed that a higher temperature object which is in contact with a lower
temperature object will transfer heat to the lower temperature object. The objects will
approach the same temperature, and in the absence of loss to other objects, they will
then mantain a constant temperature. They are then said to be in thermal -
meg;:hbnum- Thermal equilibrium is the subject of the Zeroth Law of Thermodynamics.
Feroy ek i
The "zeroth law states that if two systems are at the same time in thermal
equilibrium with a third system, they are in thermal equilibrium with each other.

Binequilibrium with C

Therefore AsndC are in
thermasl equilibrium. IT
they were brought in

contsct, there would be
no net heat transfer,

nnnnn
-

If A and C are in thermal equilibrium with B, then A is in thermal equilibrium with
B. Practically this means that all three are at the same temperature, and it forms
the basis for comparison of temperatures. It is so named because it logically
precedes the First and Second Laws of Thermodynamic
First Law 3
When heat is transformed into other forms of energy total heat remains constant.
AQ = AU + AW .
Where AQ is +ve when heat is added and vice versa. )
AW is —ve when work is done by system and vice versa.

Inferences from 1st Law of Thermodynamics

' AU=AQ-AW
Heat energy flowing out ]

change in internal S
2 in)-
{ = (H eat energy flowing } as mechanical work

energy mec
. Internal energy is a state function. i.e. depends on initial and final states

A i have- '
or a cyclic process, we AQ = AW

A AU =0 ' Ui= Ur o
“Pplications of 1 law of Thermodynamics _
g Isothermal process is that in which temperature remains constant,

AQ = AW as AU =0 .
: Isochoric process is that in which volume remains constant.
AQ = AU as AW =0 _ -
. Isobaric process is that in which pressure remalms consta!.nt.

“Sobaric process
[ AQ = AU + PAV

Ty e— 139
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Heat and Thermodynamie
8

Adiabatic_process is that in which

temperature remain const
Note: Cooling is produced when a

during adiabatic compression.

Adiabatic process is

also terme

entropy of the system remains C

Rapid escape of air

WORK .

Work can be defined as the energy that is tr
a force that acts between them. The amount o

from automobile tyre

d as is
onstant.

or contracts is given by: W = PAV

Work is taken

to be posi

exerted by the surroundings.

Work calculation by indicator-diagram method: It is positive if volume increage

and negative if volume decreases.
(Cyclic process)

s T B
by BsC Pl Expansion )
T Positivey T i
T work i
P p| "““: : |D P III‘l HH E
'b'i i i Positive;
! i | Work g
i E 5 J: E e
v, ¥ Vv, Vi =
V— V—>

If area under P'V-diag:ram is traced in clockwise direction the work done will be
positive (expansion) and will be negative (during compression) if the area is traced

in anticlockwise direction.

COMPARISON OF DIFFERENT THERMO DYNAMICAL PROCESSES

no heat enters or leaves the system such that

ants: AU = -W or W = -AU

diabatic expansion takes place and heating is P'"Odu%

entropic process i.e. a process in whicp, t

is an example of adiabatic expansiop,

ansferred one body to the other gwiy
f work done by a system as it €XPang,

tive if the system expands against some external foree
Work is taken to be negative if the system contracts because of some externg] force

T P‘:J\ ----- B .
p o
P peeesecprmmeeneeesTom A
i Negative |
i Work |
v i

1

Sr.
4 Property Isothermal Adiabatic &:2:1: t:iic} Isobaric
’ g oric
Condition . ETCE“TS-“E Q=constant, V=constant, - P=constant,
v, au= AQ=0 AV=0, AW=0 AP=0 —
o 2 E‘ao‘r;rm of first | AQ=0 + 0=AU+AW AQ=AU+0 AQ=AU+AW
M‘“-:f’” AW=-AU AU=n CvAT =nCoAT
reeras T A
o Ee s o ERR "
rlop,
3. |P.vDi | y
P.V Diagram f t] P, P l
7
77 v, |1
; v, v | V=
. V—r -y RO
4. | Equation of b ¥Y__—»V = i
sta =cons
S. | Specific Heat C=c D T 1 et
6. |Slope of PV| AP p | — AP e=ly c=C ]
curve E"’“‘v "_‘="'Y£' AP _‘}E;U
Operating Process shoqig el
L] ¥ W ] a - e 0
condition " for [ be g should Process g to b e E——f’/
—completed | comp) >
eted  rapid] o
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% Heat and Thermodynamics
—— e
-”#m— very slowly _ and  the Syetem
_ should be
surroundeq by
thermally  insulated
medium
|_—1
(i) Isothermal . supply
?;é’;n;;:n of | (i) Burst of air tube constant i (i) Melting of
9 Example (1i) Cun:.rersin ) Pi"DpEl.gaLion of | volume, ice,
|9 et 0O n | sound in air (il)Atmospheric | (ii) Boiling of
e ;. 0% to | (iii) Refrigeration changes, water
(iii)Explosion in
| — gases
| D_E.E-E-E—ENT THERMODYNAMIC AND RELATIVE PROCESSES
Thermodynamic processes
&
11; pl:. PV
V— IV = pP—
P-Vcurve ; P— _1\7 curve : P and PV curve

Isobaric curve

Isochoric curve

V— b o
V

Lo

&mﬂter in value than Cy-.- =
: AQv = n Cy AT (Heat supplied at constant volume}.-
=' AQp=n Cp AT (Heat supplied at constant pressure).

; Ce~Cv=R.
N CP-
. L=y

l C, '

REVERS! ESSES '
B IBLE PROC

- LE AND IRREVERS hat the values of thermodynamic

: : ch a manner
Sequence of processes carried oul "; ;:msses then this process is called reversible

variables are retrieved at the end _
Process. Otherwise called irreversible.. :
Liquefaction,  evaporation and compression
Performed slowiy are reversible processes:
; s edtcatedzone.com 141
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Second Law of Thermodynamics

Chaptepl 1

"

Heat and Thermodynamica

. All changes that occur suddenly or involve Jriction
or dissipation of energy through conduction,
convection or radiation are irreversiblc processes.

Kelvin Statement: “It is impossible to construct a heal
engine which converts all heat energy absorbed
from source without having a sink.”

Clausius’s Statement: °It is impossible to In:z_nsfer
heat from cold to hot region without
expenditure of external energy.” .

Refrigerator: A refrigerator is a heat engine in which work
is done on a refrigerant substance in order to cc?liect
heat from a cold region and exhaust it in a higher
temperature region, thereby further cooling the cold

region.

forcing vaporization. 2 All real .
retrigeralors
require
work o

get heat to
flow from
acold area
1o a warmer
dred.

HEAT ENGINE

-,

For Your Information

Deqrees
of ;

fresdom i Honoalomic
v 10 ouin,
5 £ Cy= ZR =125

mol K
0
5 %..r D*ﬂlﬂmlt
, Cy= 2R=208—J _
2 z mal K

: Polyatomic
6 ! Cy= bp- 249
x 2 mol K

S

Heat engine is a thermodynamic device, which converts heat energy into

mechanical energy.
There exists no perfect heat engine.
Heat engine always operates in a cycle.

Cycle means set of changes, which bring a system to its initial state,
CARNOT HEAT ENGINE

(i)
(i)

Sadi Carnot proposed it in 1840. (ideal Engine).
Carnot heat engine has maximum efficiency, but
Carnot cycle consists of following processes;

Isothermal expansion (ii)
Isothermal compression (iii)

www.educatedzone.com
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Chapter_l 1 Heat and Thermodynamics
f—-—-_——_

_——
i) =Ty - TWMT:
Isothennal

‘1 Do you know?

The area under the

PV graph. gives us

the work done by
the engine.

S

v
P-Y Do T-1 Dragriem

Following things should be kept in mind about efficiency of Carnot engine: -
(i) It depends upon temperature difference between the source and the sink.
(1) It is independent of nature working substance
() It is 100% only when T,=0K

(ivy Camot engine cannot be constructed practically.
CLASSIFICATION OF HEAT ENGINE

L]

Classification
ofHeat Engine

—

Internal External
Combustion Combustion
Petrol Diesel
Engine ; Engine
Compressio
2 stroke ] / n ignition
Spark
Ignition -
2 stroke
4 stroke l ¥ -
(e | |
4 stroke
—(_fumpresslu
‘ 4 $troke ] nignition
Eﬁ"‘"‘_ wwwW.eaucaiedzone.com 143
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Heat and 'I‘he.-rmc..;1]',1.1““““a
Chapter—l 1 } | dynme,
HEAT ENGINE |
| arts of every engine. |
There are four major par Crank shaft (lv)  Connecting roq

i isto (111)
(1) Cylinder (i)  Piston . > 55 ‘
i illates within the constraints of the cylinder and this rcaprocahr.lg movemeny ;.
o w—— ankshaft and connecting rod,

converted to rotary motion by the relative movement of cr

INTAKE YALVE
DHAUST VALVT

S )
INTAKE STROKE COMPRESSION STROKE POWER STRCKE EXHALST STROKE
STORKE DIRECTION INTAKE VALVE EXHAUST VALVE
INTAKE DOWN OPEN CLOSED ENTERS
COMPRESSION P CLOSED CLOSED COMPRESSED
POWER DOWN CLOSED CLOSED BURNT
EXHAUST up CLOSED OPEN EXPELLED

PETROL ENGINE

G

(i) Charging stroke or intake stroke (ii)
(iii) Power stroke

. There is one cylinder in motorbike's engines

. There usually are four cylinders in cars,

running of the car.
Efficiency of petrol engine is about 25% to 30%,
Diesel engine has no spark plug,

Efficiency of diesel engine is about 35% to 40%

www.educatedzone.com
__—---_--—-'-—-—_
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The Foursstroke-cycle Principle

There are four successive processes in each cycle of a petrol engine.

Compression stroke

(iv) Exhaust stroke

)

Each one fire turn by turn for smooth
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Q/P_’:___lf_t__i_f'_ Heat and Thermodynamics
gNTROPY

pegree of disorderliness is called statistical entropy
Unavailability of heat energy is called thermo entropy.

Law © frlcl‘ﬂazﬂ f’f entro;;‘ru: “Entropy of a thermodynamic system either remains
constant (during reversible process) or it increases (during irreversible process)”.

_AQ
P

We can represent change in entropy by following relation given by Clausius.  AS

Where AS is +ve if heat enters and vice versa.
Its unit is JK-1.

0 Entropy may remain constant for a reversible process.

" Entropy increases for all irreversible processes.

0
_J

.-—l—'-'-__-_ e I
) A state variable whose change is defined for a reversible process at T where F
Entropy: Q is the heat absorbed. AS = T
i3 e
Entropy: | A measure of the amount of energy which is unavailable to do work. % el
.'... ?"'ﬂ'- 5
Entropy:|/A measure of the disorder of a system. J ;:';hm“
' hest?
Entropy: |A measure of the multiplicity of a systeni. (Point to ponder )

ENVIRONMENTAL CRISIS AS ENTROPY CRISIS

. Entropy is a time arrow.

L]
inevitable consequence of 2 law of thermodynamics.

‘ Environmental crisis is an entropy or disorder
to ignore the 2nd law of thermodynamics

Increase of entropy leads to heat death of universe because thermal pollution is an

crisis resulting from our futile efforts

145
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mperature, the K.E of the molecules '
(h) become maximum

(1) At absolute te
(a) Become minimum S hean
(¢) Become zero .[d} None ol these
T, H . —ty 1 sl g '
(2) Temperature is a propet ty, which deter mine
heat a body contams

(a)How much

(b) Whether a body will feel hot or cold to touch

(¢) In which direction heat will flow between two syste
(d) How much total absolute energy a body hu.s

(3)  The force on the walls of a vessel of a contained g
(a) the repulsive force between gas molecules

(b) elastic collisions between gas molecules N .
(¢) a slight loss in the specd of a gas molecule during a collision with the wall

(d) a change in momentum of a gas molecule during a collision with the wall
The scales of temperature are based on two fixed points, which are

(a) The temperatures of water al 0°C and 100°C

(b) The temperature of melting ice and boiling water at atmospheric pressure
(c) The temperatures of ice cold and boiling water

(d) The temperatures of frozen and boiling mercury

ms

as is due to

(8]

(5  What does V represent in the equation ?= RT

(b) Mass of 4g of gas

(a) Volume of n mole of gas
(d) Volume of 2 mole of gas

(c) Mass of 2gm of gas

(6)  Airis pumped into a bicycle tire at constant temperature. The pressure increases because:

(a) the molecules are larger
(b) the molecules are farther apart
(¢) more molecules strike the tire wall per second
(d) each molecule is moving faster
(7)  Normal human body temperature 98.6°F corresponds to
(a) 37:C (b) 42°C
: (¢) 55°C (d) 4?0“()

( . I f
m 3 3 een gy "“. I I|l5 s ee 0

these molecules is:

(b) i"fﬂ; .......... Vi
N

fd) \/'I-"2 + \’ZZ .......... 'I’:',
NE

9) The ave :
et rage kinetic energy of the molecular motion appears as
i () temperature (b) heat
Heating of water (d) none of
. und : : ne of these
(a) adiabatic process ¢r atmospheric pressure is an

. (¢) isochoric process
" ?cﬁ.’"’d; - Pascal’s law the pres
a) Different in different direction e

c
(c) Same only along opposite directions

(b) isothermal process

(d) isobaric process

84s in a vessel is

(b) Same in all direction

(d) Same only along normal directions

KIPS ENTRY TEST SERIES
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(12)

(13)
(14)

(15)

.\
16)
@
)
a8)

(19)

(20)

21)

—_\e¥absolute temperature

The pressure of an ideal gas is doubled in an isothermal process. The root-mean-square
speed of the molecules: F

(n) increascs by a factor of V2 (b) increases by a factor of 2
(U) decreases h}‘ a lactor of ”\t’. : (d) does not Clmngc

Which onc is true for internal enerpy?

(a) It is sum ol all forms of molecular energies of a system

(b) It is a state function of'a system ;

(¢) It is proportional to transnational K.IX ol the molecules

(d) All arc correct

The change in entropy is zero for

(a) reversible isothermal processes

(b) reversible adiabatic processes

(¢) reversible processes during which no work is done

(d) reversible isobaric processes

Which one is not an example of adiabatic process?

(a) rapid escape of air from a burst tyre

(b) rapid expansion of air

(c) conversion of water into ice in refrigerator

(d) cloud formation in the atmosphere

. . . . . ’ -
For which combination of working temperatures the efficiency of Carnot’s engine is highest?:

(a)40 K, 20K 100 K. 80 K

(c)80 K, 60 K (d)60K,40K

A Carnot heat engine operates between 400K and 500K. Its efficiency is:

(a) 25% (b) 44%

(c) 79% (d) 20%

If the volume of a gas is held constant and we increase its temperature then
(a) its pressure is constant . (b) its pressure rises '

(c) its pressure falls (d) all of above
A gas undergoes the cycle of pressure and volume changes
W = X = Y = Z — W shown in the diagram.

fhaet z
pressure/ m
10°'Pa 2—*---;(5 W
1
b | i 1
1 2 3 4
volume/10°m’
What is the net work done by the gas?
(a) 600 J (b) 200 J
(d)-200)

(c)0J
Boyle’s law holds for ideal gases in

(a) isochoric processes
(c) isothermal processes

Gas molecules of different masst : :

transnational kinetic energy, which is directly proportional to their
b) pressure

a) vo ( )

(a) volume e

(b) isobaric processes
(d) adiabatic processes

s in the same container have the same average

Kipg gy
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EST SERIES www.educatedzone.com

147



i

N

: Chgpter—l 1 Heat and Themoﬁ}'nmiqa
——._—-,___‘-..:\\
(22)  Which one is correct relation?
. R
(a) C,+Cy=y (b) Cp=1+ T
C it
Nt =g @ Crl-o
(23) The reading on the Fahrenheit scale will be double the reading on the centigrade Seale
' when the temperature on the centigrade scale .
(a) 460°C ZSGUC
360°C (d) 160°C ;
(24) he area enclosed by the curve ABDCA for a Carnot heat engine represents the Work

done by Carnot engine "
B

(a) at any instant : C
(b) averagely

uring its operation . vV
(d) during one cycle

D

(25) For a gas obeying Boyle’s law, if the pressurg-is doubled, the volume becomes

(26)

27)

(28)

(29)

(30)

31

(32)

(a) double ) one half

(c) four times (d) one fourth

During which process the volume of system remains constant

(a) isothermal ; (b) isobaric
isochoric (d) adiabatic

Which of the following properties of molecules of a gas is same for all gases at particular
temperature? - '
(a) momentum® - - : Mass

Valocity n_{dKinetic energy

Boltzman constant K in terms of universal gas constant R and Avagadro’s number N, is
given as :

. R
nATK=RN, MRS

N

(C)K=-i% - (d) K=nRN,

Which of the following phenomenon is the fastest for the transmission of heat

(ay c;)él've:::taon (b) conduction

radiation (d) all have same speed for heat transmission

En)\'vhg:h process entropy remains constant |

a) isobaric i i
yadiabatic AS - (b) isochoric

(d) isothermal

Which statement of second law of thermodynamics is based on heat engine
(a) Clausious statement \—('bfulg]vin\s'tétement

cPCarnot statement (d) Boyl
- P €s state
Which quantity is not a thermodynamic st;;jgunyctinna oo

(a) interua;) nor- heut 2
.- eat energy
: \(ﬂﬁ";sum . (d) volume

L
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: Chaptﬂhll' Heat and Thermodynamics
@) The value of y for diatomic gas is
(a) 1.67 Ly 1.4
3 (d) none
(34) The work done in the isochoric process is
(a) constant i (b) variable
ero (d) depends on situation
@5 To help keep buildings cool in the summer, dark colored window shades have been
replaced by light colored shades. This is because light colored shades:
reflect more sunlight (b) absorb more sunlight
(c) are more pleasing to the eye _ (d) transmit more sunlight
(36) For the successful operation of Heat engine which condition should be met.
(a) cyclic process (b) operated at certain temperature difference
\(.rr)’m\ (a) and (b) (d) petrol must be used
-37) The performance of a refrigerator is described by
) (a) efficiency {bycdefficient of performance
(c) both (a) and (b) (d) not described
(38) Two different samples have the same mass and temperature. Equal quantities of energy

(39)

(40)

are absorbed as heat by each. Their final temperatures may be different because the

samples have different:

Wapacities _%rwt;ape_igl;- (b) volumes

(¢) thermal conductivities s (d) coefficients of expansion

1* law of thermodynamics is consequence of conservation of

(a) work : Uy @energy

(c) heat - " (d) all of these

The rate of heat flow by conduction through a slab does NOT depend upon the:
{2y 8pecific heat of the slab

(b) cross-sectional area of the slab

(c) thermal conductivity of the slab
(d) temperature difference between opposite faces of the slab

.~ aiPg ENTRY-
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| Electrost
Chﬂptel'“' 1 2 ——%

i The physics that deals with charges at rest is ctalied electrostatics and that Whi
deals with moving charges is called electrodynamics. Ppm———

e An electric force is the force, which holds the positive a KeS thy,
make up atoms, molecules and bodies.

CHARGE & ITS RELATIONSHIP WITH FRICTION

. Bodies get charge due to friction. . '
. Duringgmbbing process, free or atomic clectrons gain more energy than Worl

i sitive charge.
function and get detached thus producing posi
. Sl;;ﬂnr chargza repel each other while opposite cluu:ges ntt.tact ea:lh other.
. Excess of electrons create negative charge while their deficiency progdy, -
positive charge in an object.

SI unit of charge is coulomb. It is deﬁnecél as: _ |
’ “If 1'il'or-::efbetwé:g:ﬂ:n two equal and opposite charges placed in a vacuum 1m apap i

9x10°N then each of them bear 1C ch;;ge.”

“If 1A current flows in 1 s then charge will be IC.”

T 4

(i) Charge per unit area (AQ/AA) is called surface charge density.

(ii) Charge per unit volume (AQ/AV) is called volume ?harye density. ,
(iiif Charge per unit length (AQ/AL) of straight conductor is called linear charge. density.
. When charged particle is subjected to electric field, then its acceleration is qE/m.

. When charge is given to hollow sphere, it resides on outer surface only but not on
inner surface.

Electrification

(Process by which we can
charge a body)

Induction
(Charge transfer without physical

Conduction

(Requires a physical contact for charge

) contact.) trans fer)
ELECTRICAL FORCES
. Electrical forces are repulsive and attractive in natu : likeness of
unlikeness of the charges respectively, ature depending upon

. M i .
. Coulomb used an apparatus .

known as grmismebebelense: jment?
measurement of electric > a8 for expenm
Coulomb’s Law

(i) Directly proportional to prodyct of magni

(i)  Inversely proportional to istance b

(i)  Act along line joining them’ e Setween them
Mathematically,

KIPS ENTRY TEST SERIES www educaTetzone-e0m ——
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Chaptef“lz 1) :
e ——— Electrostatics
Fe=k q1qQz/r2
Where K=9x 109 N_m'}_"tcz ! o o
In vacuum, and using S.1 units. Do you khrow?
k=1/4ne, Two bodies having charge, very
Where €ois permittivity of free space. sma]! in size as compared with
€, =8.85x 1012 C2/Nomz the distance !Jet\mzen them acts
- as point charges.
, Fr=-Fu Shows that electrical forces form U
an action-reaction pair.
. (1:;3:1'101-:: s law obeyf inverse square law.
< en charges are placed in medium other A (N
air, then force reduces by a factor Er know:.H:sl — "?:1'
relative permittivity of medium, Sl
1 r‘;l" 99> 0
F' = ("_)F : Il"!
1
€, T s a7
T i '
F = [““—) r’;’ 993 <0
€, 9
N In terms of electrical force, &, can be given as; e;(%)

It means that relative permittivity is ratio between electrical force between two point
charges, when placed in air or vacuum to the electric force between them when
placed in medium other than vacuum. '

’ gr, the relative permittivity is unit less quantity.

ELECTRIC FIELD _
Electric field is a vector quantity.

. It is intrinsic property of “charge” to have electric field around it.

. Two theories has been put forward to explain electric field -

[() Action at a distance (Newton’s view)

[) Field theory (Faraday’s view) _ .

’ Action-at-distance has been rejected experimentally while field theory is a

convincing view.

: infini Id is uniform all over. ‘
' ig:w rn--v-»:'.--- ~= -msatwends: (Fringing Field)

ELECTRIC INTENSITY b

*  Electric intensity is given as; E=F/qo

Where q, is a test charge. It is defined as the force per unit positive charge.

' E= k-gz-F for a point charge.
r

In vector form

;5 SIunit of E is N/C and V/m
Ft;mmc LINES OF FORCE .
nition: » : electric field is called electric intensity.

The path followed by a MHﬁmhﬁﬁgz ;nsatzrﬁng from positive charge and emfing

Electric lines of force are imagi
on negative charge. p—
Some of important properties are given below;

Originate from positive charge: .

End on negative charge. —

(i)
(1)

K
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(i)
(iv)
(v)
*(vi)
(vii)
(viii)

o electric line is present inside the ccndu.ctnr._ ) s _
Tangent drawn to electric lines gives the direction of electric intensity
Electric field is stronger where the electric lines are closely packed

XEROGRAPHY (PHOTOCOPIER)

“Xeros” means “dry”, “graphy” means, “writing”.
The lamp transfers the image of document as bright and dark spots on drum (core

of the Machine). ' ) 5
Drum is an aluminum cylinder coated with selenium. Selenium is a LDR (Light

dependent resistor). It retains positive charge in dark.

Positive charge document image is created on the drum.

Toner is given negative charge and is sprayed over the drum.

The image is then transferred on paper and is settled by the heated pressure rollerg

on the paper.

INKJECT PRINTERS

L]
L]

It works on the thin stream of ink ejected from a nozzle at high speed.
It passes through two electrical components, Charging eleqtmde and deflection plates,
Charging electrode gives a net charge to the stream controlled by instructions from

computers.
The uncharged drops pass without deflection through deflection plates and strike

the paper while charged drops are directed to gutter.

ELECTRIC FLUX 3

Electric flux is the number of electric lines of force passing perpendicular through
certain area. , '
Mathematically electric flux is defined as;

¢ = E . A = EA cosB provided E is uniform on flat surface represented by A .

It is a scalar quantity.

fmax = EA . when 0 =0° (surface is L to E) -

$min = 0 when 6 =90° . (surface is ||to E)

If no. of flux lines leaving a closed surface is greater than no. of flux lines entering,
then surface contains source or positive charge.

If no. of flux lines leaving a closed surface is less ‘than no. of flux lines entering it,
then surface contains sink or negative charge.

If no. of flux lines entering is equal to no.
of flux line leaving, then surface contain

neither sink nor source. 1 Do you know?
FLUX THROUGH CLOSED SURFACE Electric flux depends upon chargeand - -
o Flux through closed surface is; medium not on shape of the closed surface.
b = Q/€,
It shows that flux through closed :
surface  is  independent of - POINT TO PONDER
location of charges enclosed by it Any apparatus placed within a metal enclosure
and shape of closed surface. is shielded from electric fields. Why?

KIP8S ENTRY TEST SERIES
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Chapter-1 2
Jauss's LAW

Electrostatics

e 1
«The flux through a closed surface ig [-—] times the total charge enclosed in it”.
1
¢mt.‘|‘|. [ED ] Q

Gauss’s Law is apphed to calculate
closed surfaced called

point at which the elect
i Aeglications
(i) Electric intensity inside a hollow but uniformly charged sphere is zero. E=0

(i) Electric intensity due to infinite sheet of charge is given as; E= %

el clectric intensity. For this purpose an imaginary
ssian surface is considered which must pass through the
ric intensity is to be evaluated.

2e,
(i) Electric intensity between two equal but oppositely charged plates is given as.
EaS; 7 hwo - similay 7

e, E=o0 d} =0
Electrical Potential OR Potential Difference
Electric potential difference between two points is defined as:
“Work done per unit positive charge in moving it against electric field w1th uniform
velocity. i.e. keeping the charge in electrostatic equilibrium.”

W,
AV=—2=8
_ % :
. It can be given in terms of potential energy as
o " W,z = AU =electrostatic P.E
%

. SI unit of potential difference is volt.
“If 1J of work is done on one coulomb charge hctwcen two pumts keeping the
equilibrium, the potential difference is 1V”
1V =1J/1C

For your itformation
We can relate electric potential difference and electric field intensity

AV
by following relation: E=-—

Ar
Where negative shows that E is along decreasing potential N/C is
equal to V/m.
It means that-
() We can call ‘E’ potential gradient becausc it represents the maximum
rate of change of potential difference w.r.t displacement.

IN IV
(i) SIunit of E (N/C) is equivalent to V/m.  ~==1"-
. Absolute electric potential at a distance ‘v’ from source is given as;
=t G
4::(-: r

&haulute potential at a point due to collection of point charges is given as;

ENTRY TEST SERIES 1s8
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-Chapter—-12
y=_1 9
s ki enerated b
. ECG records the voltage between points on human skin g y elecm-cal

process in the heart while EEG rocords that by brain. ‘

EQUIPOTENTIAL SURFACES
Definition: e _ _ .
efin T;:e surface on which electric potential is same at each of its points is calleg
equipotential surface.
l : . . . -
mmps‘:xrfacc of the charged hollow sphere containing point charge at its center
Characteristics of equipotential surfaces

.
i They do not intersect. _ i )
{i!] Potgntja] difference between two points on equipotential surface is zero.

(iii), No work is done to move a point charge on an equipot_ential _surface_
Work is done when point charge is moved from one equipotential surface to another, .

ELECTRON VOLT

Definition: ) '
The amount of energy acquired or lost by an electron as it .traverses a potentig]

difference of one volt.
. leV = 1.6x10-19J and 1J =6.,25x1018¢eV
. It is the unit of energy specially used for atomic particles.
COMPARISON OF GRAVITATIONAL AND ELECTROSTATIC FORCES

Electrostatic force

Particulars’ 4 . Gravitational force!
Formula F;= Gm;mgz/r? F= 99,
s
¢ Range Infinite infinite
Symbol of . : -, ] '
constant o o 4me
Value of constant | Very small- Fairly large
Nature Always attractive Attractive or
repulsive
Dependence Medium independent Medium dependent
Relative strength | Weak: can be felt with massive Strong at close
: object ’ range
MILLIKAN'S METHOD FOR ELECTRON’S CHARGE
. Atomizer sprays oil droplets
. The droplet between the two plates could be suspended in air if the gravitationﬂ]

force Fg = mg acting down : _ =
acting GPWaIFd. qu= mg ward on the droplet is equal to the electrical force Fo =4

and E=£. - _ mgd

. L v <
) gi}:;atzce “i"?ﬁlnl‘i;rﬂgfrllty 1113 d?te incd by timing the fall of the droplet over a meast
CAPACITOR & CAPAcme?NCE um charge is of electron i.e. 1.6x10-19C

. Capacitor is a device used fo
L ]

r storing eleétﬂc char, i )

Charge stored by capacitor is given as: &~ o ge and electrical energy

Where C is capacitance of capacitor
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Electrostatics

. Chapter-lz ics

acitance is defined as: Ability of a capacitor to store charge. OR

CapRet .
¢ uThe ratio of charge stored to the potential difference between plates of capacitor.”,
Mathcmatically, C= _8_

g unit of capacitance is farad.
* | farad is defined as;
*  The capacitance of a capacitor is one farad if a charge of one coulomb, given to oné

of the plates of a parallel plate capacitor, produces a potential difference of one volt
1C Ls Induces

1F=—

en them.
betwe 1v

; : o A
Capacitance of parallel plate capacitor with air between its plates is given as; Coe =87y
The above expression shows that:-

As we increase the area of plate the capacitance will increase.

Decreasing the distance between plates will increase the capacitance.

Introducing a dielectric between the plates will increase the capacitance of the capacitor.
Capacitance of an isolated charge sphere of radius Ris C=4ne, R.

Capacitance of a parallel plate capacitor with dielectric between its plate is given as;

R

A "
Crnet = &80 W €. Co s0  Cumed > Cvac

DIELECTRIC CO-EFFICIENT OR DIELECTRIC CONSTANT

Definition:

' The ratio of the capaci
substance as medium between
medium between them.

tance of a parallel plate capacitor with an insulating
the plates to its capacitance with vacuum (or air) as

' Glmmrging of capacitor SiGHe
Types of capacitor

() Parallel plate capacitor
[i)  Spherical capacitor

[:ﬂl Miniature capacitor

(¥  Tubular capacitor.

{:'i Paper capacitor =

[ﬁ}] Electrolytic capacitor
%0 Variable capacitor.
“QUBINATIONS OF CAPACITORS

ING

PARALLEL GROUP

SERIES GROUEING ] NG
) Capacitors are said to be connected in series The capacitors are said to be
between two points when we can proceed connecl.ed in parallel between any
from one point to the other only through one two points if we proceed from one
path. OR ' point to the other along different
; In series grouping charge on each capacitor paths. OR .

remains same and equals to the main charge | ® In pm"e]hg]wp.’f}g potentfal d’wm&

" supplied by the battery but tential difference across each capacitor remains same
. gt S equal to the applied potential difference

~——__across them may or may notbesame..___——
ENTRY TEST SERIES
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while charge on them may or may not be
same.
i i d|e Potential  difference  across  each
. Charge on each capacitor remains same an ok '
cqualgs to the main charge supplied by the capacitor mma‘lqsd??fmc and equal 1o the
battery V=V, +Vi+V) applied potential difierence Q=

s P

H-gra e :
e ‘3’/&\

v I—.ﬂ.—\f—.ﬂ—: V. ¢ Il; EL
\Q{N(),u’/
1 . Q LB
'V . | £

. Equivalent capacitance

| 5 - 5 C.=C +C,+C
—14=—]—+-]—-+-Larr-—=(C,' +C;' +C,‘) L i i A
c, ¢ C G Cq __
. In series combination potential difference and | ® In paralle_l c'omblna}lon charg? and
v energy distribution is in the reverse ratio of energy distributes in the ratio of
1 1 capacitance
capacitance, i.e., V & E and P.E e E e QxC and PExC
. If two capacitors having capacitance C, and | ® If two capacitors having cagacitaqce
C, are connected in series then C, and C, are connected in series
C.C; then
M_CI+C2 ; CW=C|+C1
. If n identical capacitors each having | e If n identical capacitors are
capacitances C are connected in series with connected in parallel C,=nC

supplied wvoltage V  then equivalent

capacitance C =

3|0

ELECTRIC POLARIZATION :
Polarization is a phenomenon of appearance of opposite charges on surface of a
material subjected to electric field.

» Polarization charges are called induced charges
Dipole is a set of two equal and opposite charges separated by a small distance )
< & >
+q =q .
. Some su_bstance are polar i.e. they have permanent dipoles e.g. in NaCl, the end
with Na ion is positive while that with Cl ion is negative. ;
. Some substances are non-polar i.e. they do not have permanent dipoles ¢&

/ plastic. They become polarized temporarily when subjected to external field.
. Polar molecules experience torque when subjected to uniform electric field but zer 5

. =] 1 H . - P “
%LEE;E]_CE non-uniform electric field it also experiences net force in addition to torg"

. Dielectricssare:nonspolar-inswulators.
'l Polarized dielectrics produce electric field opposite to the applied electric field.
n ____.—-""‘Ef
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olecular view of a polari : L
" ...p_,,ai.IZCd dielectric (in case of capacitors) is shown below;
> & 4 4

o2

-------

--------

Fo:me, i, E pimcnin = B - B e ™ 1';';
ke, A
o

h'll! L'llﬁll?l-un:{- s
invrensed by the =
UL TETRT S " ’

; k= (=
It shows that a static equilibrium exists withi ! i
n the dielectric.
E!-Es!_;_f Diel-e;t;ic: on V[ac:‘loml Electrical Quantities Do you krow?
. ecreases) Value of &, for all dielectrics is

v =V./ & (decreases) V= {— 9y greater than 1 except for air.
_,B_.EE——W OF POLARIZATION ON CAPACITANCE
. The electric polarization of dielectric increases the capacitance.

¢ The electrlons 1n the dielectric (insulator) remain bounded to their respective atoms.

They are just displaced from their normal positions.

° The molecules of the dielectric under the action of electric field become diploes and
dielectric is polarized.

N As E = 6/€,, so electric field between capacitor plates decreases due to polarization
of dielectric. '

. Decrease in E decreases the potential difference because V = Ed.
As a result capacitance increases '

L
ENERGY STORED IN A CAPACITOR
Charge on the plate of capacitor possesses electrical potential energy because of

the work done to deposit the charge on the plates. @)
e PE=-qV | (8 Do you ki1ow?
2 e For D.C,
: b = 1 capacitor
Energy in capacitor = ECV "5C behaves as open
. g circuit
. Energy is stored in electric field between the plates. e ForAC
; 1| Aege 2 it
. el matt IVEA capacitor
.' ROy 2[ d ][ ] behaves as
| | - closed circuit.
F' Energy Density =Energy/volume = 3 €€, y »

HARGING AND DISCHARGING A CAPACITOR
D.C supply stores charges on the plate
A.C supply does not store charge
Charging and discharging time depends up
Pes ; t=RC

on product of R & C

Its unit is ‘s’ i.e..second. : . ;
Time constant is defined as the time required by a capacitor to charge u

i ilibri itor.
times the equilibrium charge on the capact .
q quilibrium value sooner when time co

Charge reaches its € :
g _ www educaisdzore-eem : 162
'8 ENTRY TEST SERIES '

p to 0.63

nstant is smaller.




Eléctrogtat ie;

Chapter—12

W1ndsh1eld wipers of car work by char

ISINCREASING

ARATION
Battery is removed

of capacitor.

Battcrf remains connectegq
:[

=

"w'::cl ie, V>V
C

Quantity A
| o
— Decreases ’ S
Decreases because i ee-::rcr e
Capacity C =l e, C'<C
: i battery is presen:
emains constant because a battery Is Decreascs because battery is presen;
Charge not present : ie,q’<q. C= Qf’b’ MY - cont
i.e., qr=q nro C\&' o G\b
=V |
i Increases because V =% (since battery mamtalns the potential
EP&EMIHI difference)
ifference

ie,q'=q

Remains constant because 5ecrease besiitis B= q
Electric field oA B L Ag,
g, AE, = Exqie, E'<E
q’ ' ~lev
| Increases because U = == Decreases because U = 3
Energy i : = UeeCie, Uxl
3 Uec—ie, U>U
£
Quantity Battery is removed Battery remains connected
Capat‘.'ity Increases because C =l ie. C'>C Increases i.E., C’ > C
. d :
?‘Emains constant because battery is not | Increase because battery is present i.e.
2 t ] |
Charge FIReea q'>q. Remaining charge (q'-EI)

supplied from the battery.

Potential difference

Decreases because V = g/C

= . Velie VeV
C

V=
(since battery maintains the potential

difference) e

Electric field

wPRemains constant because

=2
£

q

—_—

Ag,

ie, E'=E

-]

q
Ag,

Exqie, E'>E

Increases because g -

=

2
Decreases because [ = J_

1
Increases because U =—CV*

Energy 2C .
= Ut ie, U'<U = UxCie, U'>U
e - i .
www.educatedzone.com "
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PRACTICE EXERCISE

y)  The diagram shows the electric field lines due to two charged paraliel metal plates. We

conclude that:
4 Z
4 ( ] k. A Y&meial
i S plates

g:}he upper plate is positive and the lower plate is negative
a proton at X would experience the same force if it were placed at Y
(c) a proton at X experiences a greater force than if it were placed at Z
(d) a proton at X experiences less force than if it were placed at Z
@ If the distance between the two point charges become half, then force between them

-t

r
.
r
—

becomes
(a) doubl}‘: (b) half
(c) four times (d) remains same
(3 The mi"".',';lm charge on any object cannot be less than
(a) 1.6x10°°C (b) 3.2x10°C
(c) ?.lxlO C (d) no definite value exist
(4 sAn isolated charged point particle produces an electric field with magnitude E at a point
?ﬁﬁZm away. At a point 1m from the particle the magnitude of the field is:
(a) 2E (b) 4E
(c)3E (d)E

(5) The purpose of Millikan’s oil drop experiment was to determine
(a) the charge of an electron
(b) the mass of an electron
(c) the ratio of charge to mass for an electron
(d) the sign of the charge on an electron
(6) Two charges are placed at a certain distance. If the magnitude of each charge is

doubled, the force will become

(a) 1/4"™ of its original value (b) 1/8" of its original value

(c) 4 times of its original value (d) 8 times of its original value
(7)  The force per unit charge is known as _—

(a) electric flux (b) electric intensity

(c) electric potential (d) all of above are same
(8)  An electric field can deflect

(a) neutrons ; (b) y-rays

(c) X-rays (d) none

(9  An electric charge at rest produces
(a) only a magnetic field
(b) only an electric field
(c) neither electric field nor magnetic field
(d) both electric and magnetic fields

(10) 1 a unit positive charge is placed in air th

en the flux coming out of it is

(a) 4néy (b) &’
(c)Jé_o ' (d) 4/ €
T
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(11)
e
(12)

(13)

(14)

(15)

(16)
(7

(18)

(19)

——\—__-_.-'_T_--.._‘___-
A point particle with charge q is at the center of ahGl'lussmn surface in the form of i
cube. The electric flux through any one face of the cube is

.
W © %,
, q

d o
(c) 4i @ 2
Electric flux linked with a surface will be mnximﬂum when
(a) 60° (b) 90
(c) 30° (d)0
The unit of &
(a) Nm™'A" (b) N"m'pz
(c) Nm’C? (d) No unit
The electric lines of force are ' o )
(a) imaginary (b) physically existing every where

(c) physically existing near the charges (d) depends upon case ‘ -
Two 2uF capacitors are connected in parallel then the equivalent capacitance will be

(@) 2uF @

(c) %uF (d) 4 uF L

A capacitor of l:apal:i'tance C has charge Q and stored energy is W. If the charge is
increase to 2Q. The stored energy will be

(a) W/4 _ (b) W/2

(c) 2W (d) 4W

Two similar charges each of one coulomb placed in air one meter apart repel each other
with a force

(a) 9x10°N (b) 9.2x10*N

(c) 9x10”°N (d) 9x10'N

The variation of electric potential due to a point charge with distance is represented by
the graph (where V along y-axis and r along x-axis)

A capacitor C “has a charge Q”, The actual charges on its plates are
(@) Q,-Q () Q,Q
(©) Q/2,-Q12 Q0
(20)  The diagram shows four 6‘-;1Facapncitnrs. The capacitance between points a and b is:
O—— 1 —
b
(a) 6uF (b) 3uF
(c) 4pF (d) 9::}:
KIPS ENTRY TEST SERIES — %
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old nucleus (radius r) i :
21 Ag ( ) is represented by the symbol 7 Au.. Taking e as the elementary

cand g, as tl ittivi ;
o p 1€ permittivity of free space, what is the electric field strength at the
surface of an isolated gold nucleys?

(a) Zero by 127
4ne, rt
7% 2
i iivce 79
©) 3 s
‘ ’ dre,r

@) InEEG, voltage is plotted versus time. This voltage is produced by electrical activity of

(a}joil]ts in human body (b) spinal cord
(c) brain ) (d) applied battery

@3) The |=1f‘gﬂ horizontal metal plates are separated by 4 mm. The lower plate is at a
potential of —-6V.

N o (R

What pote':ntral should be applied to the upper plate to create an electric field of strength
4000 Vm™ Upwards in the space between the plates?
(a) 422 V (c)-10V
(b) +10 V (d)-22V
(24) Which diagram represents the electric fields of a negative point charge, shown by

i S (©
! (b) : (c)

(@) (d)

(25) A 5 pF capacitor has a potential difference across its plates of 200 volts. The charge on
the capacitor is

(a)2.5x10* C (b) 107 C
() 10°C - (d) 4x10° C
(26) The quantity %E‘JEE has the significance of:
(a) energy/farad (b) energy/coulomb
(c) energy/volume - (d) energy

(27) Equivalent capacitance is greater than individual capacitances in

(a) series combination
(b) parallel combination
(c) both series and parallel combinations
(d) none of above
(28)  If the distance between the plates of parallel plates condenser is increased, its potential
will :

(a) Remain same (b) increase -
(c) decrease (d) decreases exponentially

(29)  The number of electrons in one coulomb charge is equal to 5
(a)6.2x 10" (b) 1.6 x “}'2?
(d) 1.6x 107

KIPS ENTRY TEST SERIES www.educatedzone.com
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(30) The diagram shows two pairs of heavily charged plastic cubes. Cubes 1 and 2 attragy

4

each other and cubes 1 and 3 repel ench other

0 by gl e |

Which of the following illustrates the forces of cube 2 on cube 3 and cube 3 on cube 29

h o o@ oo

L

& L e
I -
A B C D
(31)  SI unit of permittivity of free space is P
(a) Nm*C* (b) N'mC?
(¢) NmC" (d) N'm?C?

(32)  Value of & for various dielectrics is always
(a) less than unity (b) equal to unity
(c) larger than unity (d) no hard and fast rule

(33)  The leaves of a positively charged electroscope diverge more when an object is brought near
the knob of the electroscope. The object must be:
(a an insulator (b) a conductor
(c) negatively charged (d) positively charged

(34)  Two thin infinite parallel plates have uniform charge, densities + o and -o . The electric

field in the space between them is

(a) 0/2¢g (b) o/gy - (©c (d) zero
(35} Electriclf_lux due to a point charge +q is

(a) 1/4ne, . q/r (b) g/e,

(c) 1/4ne, . g/ (d) 4ne,
(36) N/C=

(a) VIA (b) Vm

(¢) V/m g

(g)ZAf :
www.educate ohg.com
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_
(37) A chargeof 0.10C accelerated through a potential difference of 1000V acquires kinetic
energy .
(a) 200J (b) 10
(c) 100 J (d) 100
eV | L Y
fro

(38) A capacitor is a perfect insulator for
(a) direct current
(b) alternating current
(c) both for the direct and alternating current
(d) rapidly fluctuating current

(39) Three capacitors C,, C; and C; are connected in parallel as in the Fig. The equivalent

capacitance will be

ayF
| &
P
wFl ICy
)=
(a) 8uF (b) 0.8uF
(c) 1pF _ (d) 16uF
(40) Inacharged capacitor the energy resides in ‘
(a) electric field surrounding the capacity
(b) electric field inside the capacitor
(c) both “a” and “b”
(d) gravitational field
KIPS B3 — www.educatedzone.com 168
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Chap ‘ Current Electricity

e
gLECTRIC CURRENT
—

C The rate of flow of charge in a circuit is defined as current.
Charge Q

Time o = T or Q=1

. Electric current is equal to charge that flows in one second
Electric current is a scalar quantity,

= Unit of current is SMpEreinviKTs. system and §f@

and 1 ampere=3x10" stat ampere

i.e. Current =

in'C.GS. systeml

z | ampere = 6.25 x 10'® electrons / second.

5 D.;rccl.mn of current is from higher to lower potential. The direction of current is in the
direction of flow of positive charge and opposite to the direction of flow of negative charge.

. In metals electric conduction takes place due to flow of free electrons only. But in gases and

electrolytes, electric conduction takes place due to flow of both positive and negative ions.
Charge moving in a Circle: If a charged particle of charge q is moving in circular path of radius r
with constant speed v and constant frequency f, then X

Current produced =g
- q
(',' f =L]
2nr

CONVENTIONAL & ELECTRONIC CURRENT

or

CONVENTIONAL CURRENT ELECTRONIC CURRENT
Current due to positive charges is called | Current due to electrons or negative
conventional current charges is called electronic current. '
It flows from higher to lower potential It flows from lower to higher potential.
It flows in direction along the direction of | It flows in direction against the direction of
field. field.
° both conventional and electronic currents are flowing in a circuit, then total current will be

given as; a1 = live + Lie
» Drift velocity (Vg): It is the average velumty attained by free electrons on applying external

electric field. In conductors, v, =107 ms™
Mean free Path (A): It is the average distance moved by a free electron between two

successive collision with stationary positive ions.
o Current density (J): The current flowing per unit normal area of cross section is defined

. [ts direction

[ b
as current density. i.e. J= A(ampm )
to lower poténtial or its direction is that of the flow of positive

is from higher potential
is the drift velocity of electrons.

charge. J = nevy where vq

. N 170
KIPS ENTRY TEST SERIES ;
www.educatedzone.com



i

Current Ele
Chapter—l 3 Ctrl 4

Circuit
(Closed path for
the flow of current)

N

Open drcuit Close cirault Short circuit
R =00 (Both I & R have R=dd
I=0 certain nominal [=7

values)

In metallic conductors, the charge carriers are electrons.
In electrolytes, the charge carriers positive and negative ions.
In gases, the charge carriers are electrons and positive ions.

Current is only produced where there is a potential difference
Due to inelastic collisions of free electrons under the action of potential difference

L]
" heat is produced
N . A steady current flows when a constant potential difference is maintained,
SOURCE OF CURRENT:

. It converts some kind of energy into electrical current.
» Cells convert chemical energy into electrical energy.

NAME OF DEVICE NOTABLE FEATURE
Dry Cell Most commonly used

Primary Cell Non- rechargeable
Secondary Cell Rechargeable
Voltaic Cell Convert chemical into electrical

energy
Electric Generator | Convert mechanical into electrical

energy
Solar Cell Convert light into electrical energy

Thermocouple | | Convert heat into electrical energy i

EFFECT OF CURRENT

o Heating effect i.e. H = 2Rt such as in heater.
. Magnetic effect such as in transformer, motors etc.

. Chemical effect e.g. electroplating, S SN A
' Interesting Information

OHM'S LAW - :
The current flowing through g . :
conductor is directly proportional to !
the potent_ial difference across its |
ends provided the physical statesg !
-such as temperature etc. of the i
conductor remain constant, ;
Ohg?ial?gﬂ_expresses a relation between |
po ifference and curren i :
below: V = IR S
Where R is known 1 E
measured in ohms - Pesisianee : .
. Microscopic form of Oh. ; i
. ' m’s law i
Where o is conductivity - i

KIPS ENTRY TEST SERIES AN .pducaledzone.com —

'
= -
-
.
- -

as;




| " Current Electricity

The metallic conductor that ob : i
! . graph is a straight line as given E}t':?m?'hma K S T, T

:
|-
l
»
3
|
|
3

A

The conductor that does not obey Ohm’ i
VI graph is not a straight line RS ol olde SRAN . T

> >

V
| For conductor
RESISTANCE_. RESISTIVITY & CONDUCTIVITY
ﬁﬁlmn or hindrance to flow of electron is Do you K16W?
Metallic conductors deviate from their
Resistance ' ohmic to non-chmic behavior when
A subjected to high potential difference.
_ I - ;
. Its ST unit is ohm (£2) that is defined as:
“If 1V potential difference across a conductor produces 1A current then, resistance

For semiconductor

will be 1Q.”
. Resistance arises due to collision between current carriers and vibrating ions.
g Resistance of conductor depends on following factors: - ; ; .
: (i) RecL (li) R 1/A (iii) R « T (except semi-conductors) .
(iv) Nature of material
. Resistivity is a resistance of 1 m cube of a substance. It is given as;
4 L
Where p is called resistivity
$ We can say that,
p=R if A = 1m?2 - L=1m

Its SI unit is Q-m.
We can say that, - N
4 Reciprocal of resistivity is called conductivity

1
g=—

p
Its SI unit is (Q-m)-!
| R increases with rise of temperature becat
collision chance of electrons against ions increases.
p* Conductance = 1/Resistance
| Its SI unit is mho or siemen.

]

because of increase in amplitudes of vibration of ions the

."--—__ 17‘2
l« Kipg ENTRY TEST SERIES www.educatedzone.com



Chapter—lS

‘

Current Electrieit
—y

ICIENT OF RESISTANCE AND RESISTIVITY

TEMPERATURE CO-EFF

SUPERCONDUCTIVITY

. \/ If two conductors (e.g. iron and 1 en ti
their temperature co-efficient of resistivity.

: : 5 i emperat i
Fractional change in resistance pel _dcgrcc change in temp ure is calleg
It is given as;

temperature co-efficient of resistance.
R, -R, &R or R, =R, (1+aAT)

RAT  R,AT | |
Fractional change in resistivity per degree change in temperature is cajjey
temperature co-efficient of resistivity

o=

Bt P pr=po (1 +aAT)
PAT  pAT

ST unit of co-efficient of resistarce or resistivity is K/ . =
flicient of conductors is helpful in differentiating them.

Temperature co-¢ Sy
platinum) have equal resistivity, even then they cay

be differentiated, by measuring

When temperature of conductor falls, the amplitude of vibrations of its lattice atoms

decreases and hence resistance and resistivity both decrease.
It is not possible to make resistance or resistivity equal to zero by falling temperature

because ions retain their oscillations even at OK.

Metallic conductors that show remarkable decrease in their resistance with fall of

temperature are called superconductors.
The temperature at which a super conductor looses its all resistance is called

critical temperature. Tc denotes it.

Major problem with superconductor is that they loose superconductivity at room

temperature
Virtue of superconductivity is to save electrical energy in future

Electrical energy would pass with zero loss through a super conductor.

For Your Information
In 1986, Bednortz and Muller discovered some ceramics that show

superconductivity at 30K.
Presently some ceramic materials have been discovered that show super

conductivity at 125K

Superconductivity is a quantum mechanical phenomenon

COMBINATIONS OF RESISTANCES
PARA OMBINATIO

R OMBINATIO
One path for current passage More than one paths for flow of current
Same current through each component | Different current through each component
depending on its resistance
Different potential difference across Same potential difference across each -
each component component.
Req is larger than the largest Req is smaller than the smallest resistance
resistance in the circuit in the circuit.
n . n
R, =3R Y]
z | R, S'Ri

'/fn all combinations of resistors, law of conservation of energy and charge apply.

173
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coMEINATIUN OF BULBS urrent Electricity
e
Bulbs in Series:
2 Total power consumed —1__ _ —L+ ]
Pt P -!_1: T . PV PV
o If'n’bulbsareidentical, p - P @ @
n - “
. : Suppt
A Peonsumed (Brightness) o« Voc R o ! i.e. in series combination : ‘ ": :
bulb of lesser wattage will give | 52 ' @p v
n : oV
across it will be more, §ive more bright light and p.d. appeared '
Bulbs in Parallel:
0 Total power consumed nV
v Piow =P1 + P2+ P+, + P, S::::{I'y
A If ‘n’ identical bulbs are in parallel P,y = np '
. Peonsumed (Brightness) o< Py oc | o< |/R jie. in parallel combination, bulb of greater wattage

will give more bright light and more current will pass through it. :

Solved example: Ifwo bulbs are working in parallel order. Bulb A is brighter than bulb B. If R4 and |
Rp are their resistance respectively then

(A)Rp>Rp (B)Rs<Rg (C)Ra=Rs (D) None of these
Solution: (B) In parallel P.opsumed ° Brightness o< I/R
| P_q = PB (g:'ven) .RA < RB
JOULE THOMSON'S EFFECT & POWER DISSIPATION ,
U When current flows through conductors, then a part of energy of current carriers is

transferred to ions on their way, due to which their amplitudes of -vibration -:.

increases which result in rise of temperature. The above phenomenon is known as
Joule Thomson'’s effect. Hence electrical energy is wasted that is given as;
W=QV
_W_QV :
t t .
P=IV - :
P=12R
2
P-_—.V_
R o
| Where P represents the power dissipation.
*  Heat produced due to power dissipation is given as;
H=Pxt
- =2Rt
=VIit
E =V2t /R
. If 1J electrical energy is dissipat
| lwatt=1J /1s )
o Kilowatt-hour is a commercial u;nt f}f
| “When a power of 1KW is maintaine

f- dissi i i

: ssipated is 1KWh.

‘ P wWaw-edteatedzoTe.com 174
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ed per second, then power dissipated will be 1 watt.

electrical energy. It is defined as:
d through a circuit for 1 hour, then energy
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1 KWh= 1000 W x 3600 séc
=3.6x106J
1J=2.77x 107 KWh

EMF
emf of a source is defined as potential difference between its out put terminagls Whep,
either its internal resistance is zero or no current is being drawn from it

When charge carriers flow through a conductor, they loose their electrical K.E. In doing Work
against resistance, loss of energy is compensated by source of emf at same rate

Every source of emf has its own resistance called internal resistance

Smaller is the internal resistance of a battery, better it will be a source of emf

Terminal potential difference is a voltage between out put terminals of a Source of

emf when current is drawn from it.

—0

following equation:
e _VH,

V. e-l

KIRCHHOFE'S LAWS
Kirchhoff’'s Current Law (KCL)
The sum of all the currents

(g

Poi1t to remenber
There are few relations for comparing V, and E-
(i) i=€ if 1=0 (open circuit)
(ii) V=€ if r=0
(iif) Vi< €  byafactorIr except when one

battery charges the other emf is “cause”
& potential difference is its “effect”. Maximum

power is delivered when r = R

We can relate emf (€), terminal potential (V) and internal resistance(r) by the

flowing towards a point is

L

equal to the sum of all the

currents flowing away from the poirit.- -

Therefore, I} +1= IL+15+1;s
HEI'!CE,]J +[4'-12-I_=,-Is=0

Or2l=0
(Sum of currents entering a le]Cl[DI'l

Jjunction®

This rule is based on the fact that charge cannot be accumulated at any

s point in a conductor in a steady situation,
Kirchhoff’s Voltage Law (KVL)

= Sum of currents leaving the

The algebraic sum of potential changes in a closed circuit is zero.

Loop is a branch of circuit that originates and terminates at the same point.

COLOUR CODE FOR CARBON RESISTORS
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#—
methoﬂ of Designation of Numeric value to a colour coded carbon resistor

ist 2:1|I. 3nl 4”.

Current Electricity

Aluminum wire . .
Aluminum wire

(1" band colour) (2™ band colour) (3" band colour) (4" band colour)

indicate the 1™  indics el T '
b :dr".d.lcwte the 2™ indicate the . specify the tolerance
g S ¢ igit ofthe number of zeros in for silver +10%
nul.mt:; ¢ valuc ol numeric value.  the numeric value. for gold +5%.
resistor. : no fourth band +20%
Tolerance

By tolerance,l we mean the possible variation from the marked value.

For example

Black Silver

Red Orange
Tolerance
The Value of resistance is [-‘;?02 +
1* digit l
’ . .. . Number of zeros
2" digit
RHEOSTAT
' t is a wire wound variable resistance consisting of bare maganine wire wound over
an insulating cylinder. .
Y It works on the principle that changes in length effects the value of resistor. Rx{
Symbol in electrical circuits is ' :
A
C +L b3
L —
.A. " A A B = B \im
W -

Use of rheostat us potential divider
Rheostat is used as a variable resistance as well as potential divider just like
e control knob in radio set.
Do you kiow?
: THERMISTORS The thermistors with positive temperature
| %ﬂlﬁj coefficients are also available.
on-metallic resistors .
Highly heat sensitive resistor : '
Negative temperature coefficient of resistance i.e

dimmers in electric fans and volum

+
+
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+ Resistance decreases with increase of temperature

w Thermistors with positive temperature coefficient are also available

Uses

+ For very accurate measurement of very low temperature near about 10K or -263°C
+ As heat sensors because it converts changes of temperature into electrical voltage,

WHEATSTONE BRIDGE (W.S.B)

. W.S.B consists of 4 resistances Ri, Rz, Rs and R4 connected in loop or mesy of

certain pattern,

. W.8.B is an accurate measuring instrument of resistance up to two decimal place,
. WSB is balanced when its galvanometer shows no deflection even when its keys are closed.
. Condition for balanced bridge is that current through galvanometer is zero, Voltage

across the terminals of the galvanometer will be equal,

Principle of Whetstone Bridge

B _Ry
Ry -R;
. Unknown resistance is placed at R; or Rs.

also called Meter Bridge.

POTENTIOMETER
It is a device which is used to compare and find unknown emf in a circuit without
drawing any current from the circuit. '

k and SHASTWIFE BFdge that is

f===-R====f
A e
(») mrie=d
IE
]I
A 8 |
b r
| L
(b)
KIPS ENTRY TEST SERIES ' _ — 7
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\

\ Current Electricity

fference
Measurement of emf of g battery

Comparing emf’s of batteries

Internal resistance of a ce]]

Wire of potentiometer is 4 long,

! nciple of potentiometer:

made of high resistance wire (eureka) ¥ o

- 178
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PRACTICE EXERCISE

The current through a metallic conductor is due to the motion of

(1)
(a) free clectrons (b) protons
(¢) neutrons (d) still under controversy
(2) Resistance of a conductor depends upon
(a) charge (b) current
(¢) power (d) Temperature
(3 A car battery is rated at 80A-h. An ampere- -hour is a unit of
“W"E (a) very good conductor (b) moderately good conductor
s (c) an msuhtor (d) no specific criterion available
(4) A wire of uniform arca of cross-section ‘A’ length ‘L’ and resistance R is cut into tw,
parts. Resistivity of each part
(a) remains the same (b) is doubled (1)
(c) is halved (d) becomes zero
(5) Current is a measure of
(a) force that moves a charge past a point
(b) amount of charge that moves past 2 point per unit time
(c) resistance to the movement of a charge past a point
(d) energy used to move a charge past a point
(6)  When same current passes for same time through a thick and thin wire
(a) more heat is produced in thick wire
w (b) more heat is pmduced in thin wire
(c) no heat is produced in wire
(d] equal heat is produced in thick and thin wire
(7) When a current of 1A flows for 5 sec through the lamp. How much charge flows through
the lamp
(a) 10C (b) 5C
(c) IC (d) insufficient data
(8)  One kilowatt hour is the amount of energy delivered during
(a) one second (b) one day
_(c) one minute (d) one hour
(9)  Thermocouples convert
(a) heat energy into electrical energy (b) heat energy into light energy ;
(c) heat energy into mechanical energy (d) mechanical energy into heat energy e (L
(10)  An ordinary light bulb is marked “60W, 120V™, Its resistance is:
(a) 2400 (b) 180Q2
(c) 2000 (d) 60Q
(11)  The equivalent resistance between points 1 and 2 of the circuit shown is:
M 10 10
WA NV -1
19 3 40 :
WA AMA———s 2
20 0
Lo (d) 30 -
17 R
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In the diagram R, >R , >R 3 R

Current Electricity

( least to greatest ank the three resistors according to the current in them,
Ry
——AA——
A 3 R,
—AAN—
R;
(3}3! ]5 3 (b) I., 2' 3
(c) All are the same 3.2, 1

(13) Three similar light bulbs are connected to a constant — voltage d.c. supply as shown in

the diagram. E_l“‘:h bulb operates at normal brightness and the ammeter (of negligible
resistance) registers a steady current,

—0®

I _
o + Q 0 0O

The filament of one of the bulbs beaks. What happens to the ammeter reading and to the
brightness of the remaining bulbs?

Ammeter Bulb brightness
reading
(a) decreases unchanged
(b) Increases Unchanged
(c) Unchanged Unchanged
) (d) increases unchanged

(14)  The diagram shows a model of an atom in which two electronslsmove round a nucleusin a
circular orbit. The electrons complete one full orbit in 1.0x107" s.

b

electron electron )

motion of the electrons in orbit?
(b) 3.2 x 107'A
@ 32x107°A

What is the current caused by the
(a) 1.6 x 107A
(c) 1.6 x 107°A

‘ﬁmﬁ_{_ .180
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(15) Reciprocal of resistivity is called
(a)resistance (b)inductance
(c)conductivity (d)fexibility

(16)  When 2Q, 4Q and 60 resistor arc connected in parallel, their resultant equivalent

resistance will be
(a)122 (b)11/12Q2
(©)12/11Q (d)data is insufficient

(17)  Circuit which gives continuously varying potential is cullcdl
(a)complex network (b)wheat stone bridge

(c)potential divider (d)all of above
(18) Internal resistance is the resistance offered by
(a)source of e.m.f (b)conductor
(c)resistor (d)capacitor
(19) There are three bulbs of 60W, 100W and 200W which bulb has thickest filament.
(b)200W

(2)100W
w (c)60W (d)all

(20) What can be used as the unit of energy :
(a)watt x second

(b)volt x meter

(c)volt per coulomb (d)Newton per meter
(21) The current in the circuit shown in figure. What will be the
current in the circuit? -' 100 o dy
(a)1/45A (b)1/10A 300
 (©1/5A (d)5A
(22) Resistance between points A and B in the circuit shown in A
figure is » 100
(a)4Q2 A “’i @
(b}ﬁﬂ : K02 - an
(€)10Q T -
(d)8Q : L‘E?I_l

(23) Two wires made of the same material and of the same
length are connected in parallel to the same voltage supply. Wire P has a diameter of 2

mm. Wire Q has a diameter of 1 mm.
w What is the ratio w?
current in Q
1
(A) Y (b) 4

I
2 =
(c) (d) -

(24) Resistance of a wire on increasing its temperature will
(a)increase with rise in temperature
(b)decrease with rise in temperature
(c)will remain same -
(d)depends upon altitude of experimentation
(25) Specific resistance of a wire
(a)will depend on its length .
X (bywill depend on its radius .
(c)will depend on the type of material of the wir

(d)will depend on none of the above

181
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An electric iron is marked

6) t 20 volts ¢ .
¢ hours will be S S00W. The units consumed by it in using it for 24
(a)12 :
(b)24
()3
. ; d)1100
In the diagrams, all light bulbs gpe § (
P 5 dre :
Hﬂ circuit (A, B, C, D, E) will the bulbs '::::n:lllt:'ﬁ?l:e“stt!g Wll emf devices are identical. In which
H ey —f —
™| ®® @ m
(a) (b) © ) |

(28 In liquids and gases, the current is due to the motion
(a)negative charges

(c)both negative and positive charges
(ig’j A 100W ,200V bulb is connected to a 160

(b)positive charges
(d)neutral particles
V supply. The actual power consumption would

be ,
Wa}n&tiw (b)72W

(c)100W (d)oow

(30) The graphical representation of Ohm’s law is
(a)hyperbola (b)ellipse
(c)parabola . (d)straight line

(31)  SI unit of resistivity is
(a)Q-m’ (b)(Q-m)-'
(€)Q-m ' (d(Q-m)"

(32) The lower part of a cloud has positive. The cloud discharges in flash of iightning, in
which direction do electrons and conventional current flow

Electron flow . Conventional current
w [a] | Downwards * | Downwards
[b] | Upwards , Downwards
[c] | downwards Upwards
[d] | upwards Upwards

(33) In the diagram, the current in the 3- resistor is 4A. The potential difference between

points 1 and 2 is

30 20
1o — AN —AWV *2
(a) 20V (b) 0.8V
(d) 1.25V

- (o) 12v
(4)  Why should a resistance be i
(a)to increase current
(c)to control current

ntrndﬁced in a circuit in series deliberately?
(b)to decrease current’
(d)just to give a good look to circuit.

wWanw-edteatedzome.com 182
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(33)

g

il @15 |

.]:VA’E

The emf of the cell in the following circuit is 9V. The reading on the high resistance

voltmeter is 7.5V what is the current I?
(a) 0.1A (b) 0.6A
(d) 0.5A

(c) 2A
What would be the equivalent resistance of a circuit having three resistance of 9Q each,

- (36)
connected in parallel
(a) 6 (b) 272
(c) 3Q (d) 1Q
(37) - Electrical energy is converted to heat at the rate of
»i (a)IRt (b)I'R
(PRt @Vt
(38) A 20 ohm resistance takes 5 minutes to boil a given amount of water. How much
. resistance will be required to boil the same amount of water using the same source in 1
minute ? _ﬁ.d rakic
(a)2 ohm MSohm < =S¢~ 7
(c) 4 ohm (d)3 ohm ’
(39) A fuse is placed in series with the circuit to protect against '
(a)high power (b)high voltage
Y high current (d)over heating
(40) If 1 ampere current flows through 2m long conductor, the charge flow through it in 1
hour will be
(2)3600C (b)7200C
(©IC . ()2
L]
|
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Chapter-14

Electromagnetlsm

INTRODUCTION
. Study of magnetic properties is called magnetism.

CHARACTERISTICS OF A MAGNET

Study of magnetic properties associated with electricity and the laws relating ¢,

them is called electromagnetism. _
Iron ore “magnetite (FeaO4)" was discovered as early as 600 B.C from Magnesia, 5-

region in Asia Minor, situated in modern Turkey.
Ore magnet was named “LODESTONE” meaning leading stone, having directiong)

property.
Magnetic field arises due to moving electric charge like in atoms or in conducting materials,

(1)
(i)
(i)
(i)
(i)

MAGNETIC FIELD

It has two poles.
North Pole of magnet coincides with the South Pole of earth’s magnet & vice versa,

Magnetism at poles is greater than at middle.
Like poles attract while un-like poles repel each other.
Freely suspended magnet sets itself along N-S direction. »

DO YOU KNOW?
Poles of magnet can’t be separated i.e. If a large magnet is cut into two parts,
each part will be a complete magnet in itself having both N and S poles.

An un-magnetized magnetic material can be magnetized as follows;

By electric method (passing strong D.C)
By single touch or double touch methods.

Magnet can be demagnetized as follows;
By passing A.C

By heating strongly ;
By striking a magnet again and again with a surface like that of earth. e.g by

hammering with hammer.

(i)
()
(i)
(iv)
(v)

(vi)

Magnetic field is a region around a magnet within which it can exert its influence

upon a magnetic material.
Magnetic field consists of lines of magnetic force h

W i

aving following properties:

Ca

L T VO
s

FRY

..l“"‘ln
L

Magnetic Fleld Sources
Two magnetic lines of force can't intersect each other.
Magnetic lines of force fill whole space around a magnet.
Magnetic lines of force emerge from N-pole and end on S-pole.
The no. of magnetic lines at a point gives strength of magnetic field. : L
Longitudinally they tend to shorten their length. It explains attraction between

opposite poles. .
Transversely they repel each other, It explains the repulsion between two like poles.

Direction of magnetic field of the current is found by right hand rule for positive
charges or conventional current. '
— 188
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_ Electromagnetism
etic Fieéd Due ttf-‘ C':imnt In a Long Straight wire
ans Oersted found that g . : _
- E{urrent carrying wire, magnetic field is set up in the region surrounding a

t 3
Wls grasped in fist of ri

The lines of force are circular and thejr il .
: tion d : .
The magnetic field lasts only as long uR depeids upon, the direction of errEak

Hand Rule as the current is flowing through the wire.

ght hand with the thumb pointing in the direction of

the conventional current, the fingers of the hand will circle the wire in the direction

of the magnetic field
Following figures should be kept in mind about direction of magnetic field.

k)

I-[Into paper] I [Out of paper]
B-Clockwise B-_Anti-'_Cluck wise

MAGNETIC FIELD AND MAGNETIC FORCE (F.)

Origin of magnetism is motion of charges, was found by Oersted.

M Charge in a Magnetic Field

L S SR S S

. of conventional current.

In an experiment with bar magnet and field produced by charges flowing in a wire
(current), following results are drawn;

If ¥, 1 I B: then " Fm=o0
If vl1lB, then Fm = max.
Falv and Fan L B
Fmexqg
Fanxv ;
Fnx B '
Single equation containing all above said properties is;
Fm"_“q(;'x E)
Magnetic field can be given as;
B= b o :
qvsin® .

fined as “magnetic force acting on a unit charge,

g th is de
So magnetic field streng tic field with speed of 1 m/s”.

entering perpendicularly through a magne
If F = 1IN, q = 1C, V= 1m/s, then B =1 Tesla.

IT = tesla = N =impulse per coulomb per metre. If 6=90°
o be IT, if 1N force acts on a charged particle carrying 1C

So, tic field is said to :
charn;:?nedlgnie ring a magnetic field at a speed of 1m/s perpendicularly.

Fore onductor In A Uniform Magnetic Field
©0n.A Current Carrying © nces a force when placed in a uniform

Current carrying conductor experie

% . " —‘_=| EXE )
magnetic field that is given bY; Fa ( .
Where L is length of conductor inside the magnetic field and defined along the dlmcuon.

Ly

- L3 - ; as-
Drift speed of an electron 1n a conductor 18 given as,

‘EI--—.___ 186
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[ o —
v —_—
" nAe
g I
. Magnetic field can be given as; B=—7>"-
ILsin0

So, magnetic field is defined as magnetic force acting on a conductor of 1m carrying

1A current and placed L to magnetic field.
If Fm= 1IN, I= 1A, L=1m & 0 = 90°, then B= 1 tesla

IT=_10
A.m
. Gauss is a small unit of B. 1T = 10 G
IN A UNIFORM MAGNETIC FIELD

CURRENT CARRYING COIL PLACED (
Current carrying coil placed in a uniform magnetic field experiences a torque given by,
r= NIAB cos « or NIAB sinf .

Where N = No. of turns in coil

A = Face area of colil,

o« = Angle between plane of coil and B

0 = Angle between outward normal to the plane of coil and magnetic field

Note: Net force on coil is zero but net torque is not zero.

MAGNETIC FLUX AND MAGNETIC FLUX DENSITY
Magnetic flux is defined as a dot product of magnetic field and area vector of flat surface

bm = A.B=AB cosb Or B= O
AcosO

Where B is magnetic flux density or flux per unit area normal to the magnetic field lines
Unit of magnetic flux is weber (Wb).
dku = 1Wb
if B=1T
amd A=1m?
and 6=0e°
IWb = 1T. Im?
1Wb = 1 NmA! = T=NA"m"
For your information

Posithve charge -

moving Wire moved Through
wire In magnalic fiskd. endeinal Jorce.

emf=vBL

187
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pere’s law 1s used to find the i
.Mpsﬁ’és CIRCUITAL LAW © Magnetic field strength

Lo sum of the quantitiecs B A7
[)cﬁ“'t'”“' The ' quantities B. AL for gl path elements into which the complete loop has been
divided equals o time the current encloged by the loop i(ii A?) I

. A =
| = current enclosed by closed path, where p, = PO '
!‘Pp]icaﬁﬂ!lS: Field due to solenoid B=pn | Ho =4m X 107 Wh/A.m

Where n = No. of turns per unit length = N

Field due to toroid:  B=pn 1 where . N

o= 41 X 107

A.m

Magnetic force between two infinitely long parallel current

carrying wires: Let us consider two infinitely long parallel - F F
ight current carrying conduct l i m T K
straig rying conductors placed at distance from _
each other. Let I; and I be the currents flowing in them. 14 A, 14 T
Then the force acting per unit length of any wire. 6— I —> e— T —>
211 PRA
F =B 2072 _ 95107 222 Newton/meter

it r r ~ (Attraction) (Repulsion)
For I meter length of any wire the force
F= E'Lx_u—lllx[ =2x107 I'—I’-x! newton

dn 1 —a r -
If the currents are flowing in the same direction, force of attraction exists between the wires and
if the currents flow in the opposite :

W - : POINT

direction, force of repulsion exists PONDER
between the wires Where

Is it possible that we keep on increasing the

Field due to toroid number of turns of coil but the magnetic field
B= el strength remains constant? Yes. Why?
Where n= N /2nr

SOLENOID AND TOROID

Solenoid is a cylindrical coil wound on a magnetic or ncm-rlnagnetic.material caJ_led core.
When current flows through a solenoid, the magnetic field is produced inside as
well as outside it.

Field of solenoid is parallel to its length. .

Iron cored solenoid belaves as a bar magnet. '

Toroid is a solenoid bent into the form of a circle.

Field of toroid is in the form of circular lines of force.
£ NETIC FIELD
fORCE ON CHARGE PARTICLE IN AN ELECTRIC AND MAG

As

F.=qE, and F_m:q(;xﬁ) or

F=F,+F_',.: or F=qﬁ+q(;x§]

Ky www edusateszormeTtom ' 188
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—
| North mawﬂfr pole |
Tttt bbbttt bbbt Magnetic force of
!Iﬂl"ll'n'l'l"!" E F Electric Muagnetic v magnitivde qvBsing
Jone g F'? Field o Field perpendicular o
............. heth v andl B, away

l s ' Jrom viewer

Where Fis called Lorentz force.
. Electric force does work

. Magnetic force does no work, _

MOTION OF A MOVING CHARGED PARTICLE IN A MAGNETIC FIELD .- . ,
When a narrow beam of electron moving with a constant speed V be projected qt right

angles to a known uniform magnetic field B directed into plane of paper, the electrong

experience force at right angle to their direction and they will start moving in g

arcular path as sown in figure.
Fl!:"m Fm

X X X X X

. Magnetic force can do no work on charged particle entering magnetic field
because Fm LV (always). '

. T.ime period of charged particle subjected to circular motion in:a magnetic field is
given as; ' R

T= circumference / velocity
=21R/v =2 mv/gBv
=2am/qB
. ;‘rc?;z;ncy of charged particle circulating in a magnetic field is given as;
f=gB/2mm
It is known as eyclotron frequency.
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_

If a particle has

e Electromagnetism

both com '
. . POnentsluf velocity V, and V,and is allowed to enter a
magnetic field B, it adopts helical "

otion.

k. Force at 90° to the velocity,

m RATIO

changes direction and not the speed of the particle.
g/m RATIE

2 e/m of a charged particle can be given as; Dt

. : m Br -

Where R is determined by Thomson’s apparatus while velocity is determined by

following two methods: :
poiNT/O

[ PONDER

The e/m of a proton is greater or less than an
electron?

Potential difference method:

'«.f=1’2“.«’t_i
m

So that
e. 2V,
m B’
Velocity selector method:
E
V=—
B
¢ B
so that —_—=—
m B’r

The value of —is equal to 1.7588 x 1011 C/kg

m

CATHODE RAY OSCILLOSCOPE (CRO)

* It is a high-speed graph-plotting device same as p
of a computer. _ ,
Electron beam is produced and.dcﬂectcd by voltage.
Fluorescent screen make it visible.

A grid is used to control the number.' of electr:intso. -y
The grid is at a negative potential with respec

Electrons are accelerated by anode.
CRO is used for displaying the wave
Once the waveform is displayed, we €
KPS vy ' 190
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: lates
illoscope Deflocting P ‘_’________J-—-——'_ﬁ
Cuthinlie AR AT r____,L———"_" Fn:u!!i-'rll Brightnoss "

1
R v ancode S e
athode
X-platos
S
rd eater
Y-plates
Deflected Hawrar SRl
Electron beam
TORQUE eti i rotated, in magnetic
. A current carrying coil placed in magnetic field, will be gnatic field,
producing torque.
T =BINA cos a .
Where a is the angle made by the plane with the magnetic ﬁeld..

N is the number of turns of the coil
A is the area of the coil.

<l o

(Top view of coll)
Fig 14.15 ()

ELECTRICAL MEASURING INSTRUMENTS -
Electrical measuring instruments are. those devi : cal
energy into mechanical energy. o .dewces, which convert electrl
Examples .

o B

_ ‘ Do you kvow?
All the electrical measuring instruments can o .
E:haracleristic that can be measured as it ¢
instruments show different scales only but th
measure voltage but actually it measures curre

nly read current because current is the
an_ show Phys_ical effects. So all measuring
€y are measuring current e.g. a voltmeter ¢an

nt and display it on the s
. : th cale of volts. A
Galvanometer .-~ [ii] Vol ' e
: tmeter [ : -4
: Amm i meter
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-""'_‘—-—_
mMETER G.M
Galvanometer is used for the det

Efm._:;gluf—ﬁ—-ﬁl
«Current carrying coil ex
magnetic field.”

Galvanometer is a parent in
stru :
ammeters etc, ment, which can be converted into voltmeters and

okl
ction of both A.C and D.C currents 8 voltages.

perien i
ces electric torque t1=NAIBcosa, when placed in a

o8 _
%ﬂ' Moving coil G.M (MCGM)

(H) Moving magneti G.M (MMGM)
Major parts of mo coil G.M

() pole piece mafie concave

@ su spension wire

(i) lamp-scale arrangement

Il‘l’l coil

(v) hair springs.

When gail of G.M stops after deflection, then-
Deflecting torque = Restoring torque
INABcosx< =ch
Here o= 01

cO — KO

I=
BAN
Where c represents couple per unit twist or torsion constant

nature and geometry of suspension wire.
. Galvanometer constant is given as;

K = C/BAN
. A G.M can be made sensitive by making K = C/BAN small.
()  Cis made small by increasing the length and decreasing the diameter of suspension

that depends upon the

wire
() A, B, N are made large
Note: Best suggestion is to make B as strong as possible

Do you k1ow? o
ometer should stop quickly at the mean position, thus should

The needle of the galvan ; e
suffer lesser osci[iatgia::ms. So the galvanometers are designed such that thcsp oscillations
can be minimized. So they are critically damped. Such type of galvanometer i$ called dead

head galvanometer.

ey
Mo ’ Galvanometer
difications in Weston-tyB2 "5 "o ft with pivot.
dle and graduated scale.

1. Sus i ire 1 1
pension wire 13 replace f A
Lamp-scale arrangement is replaced by light aluminum nee
rrent when converted into ammeter.

Smeter th asurement of cu
i d for the me : .
Galvanometer is used : o a shunt (low resistance) mn parallel to its coil.

: G.M can be converted into A.
Value of shunt is given as;
II!'- Rll-

R, =t

G

h i -
where [ is called range , shunt should be made more small

E To increase the range of A-M
Range of A.M is given by;
— 192
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. A.M is always connected in series. . ) et
. An ammeter must have a very low resistance so that it does not disturb the circuit Tesistance,
— =
i, l, ¥
5

LS ! hyxl -1, !
Voltmeter
v Voltmeter is a high resistance G.M.
. To convert G.M into V.M, a high resistance Ry is connected in series with its colil.
¢ High resistance (multiplier), which converts G.M to V.M is given as;

R, = 11— R,
g
where V is called range of voltmeter
. Range of voltmeter is given as;
V=1 (Rg + Ru)
It shows that VcRy, so making resistance Ry, higher can make a V.M more sensitive
. Voltmeter is always connected in parallel.

. Reading of V.M is not accurate as it draws some current for its working. Hence it
measures less voltage than actual. -

. For accurate measurement of voltage, potentiometer is used.

Ohm Meter

. Rapidly measures resistance.

. adjustable resistance along with cell is used internally in ohmmeter. This
adjustable resistance is called current limiting resistance

Avo Meter
AVO meter is an electrical measuring instrument used for the measurement of current, vola&®
and resistance
A for Amp , Vior Volt | O for Ohm

KIPS ENTRY TEST SERIES ———""'1'{;?
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AVO METER AS OHMMETER
avo NMEI=Z S LHVNVETER

: Circuit of AVO meter measuremen of resistance

is given below:

AVO METER AS VOLTMETER
3 Circuit of AVO meter for measurement

. of voltage is given below;
2 Set of resistance connected in series to coil

of G.M is called multiplier, as shown below:

R?% Rl% RJ

15V 50V
150V

Range

swilch

AVO METER AS AMMETER

' Set of shunts connected in parallel is called universal shunt or Aryton
5 mA

. No. of scales on AVO meter are three.

(i}  Ohm scale

()  Current scale both for A.C & D.C

(iii) Voltage scale both for A.C & D.C

DIGITAL MULTIMETER (DMM)

It is AVO meter but have digital displaying.

It gives decimal counting, polarity and unit for'V, A or Q.
It is free from human errors of polarity selection.

L]
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2)

&)

)

(5)

(6)

()

(8)

In the formula F=q (vx B)

(a) F must be perpendicular to v b
(b) v must be perpendicular to B but not neces
(¢) F must be perpendicular to both v and B

ut not necessarily 10 B
sarily to

perpendicular

all three vectors must be mutually
) rm ma

A current carrying conductor is placed in 2 unifo

agneti -nerienced by the conductoris______————
magnetic force expe Yy e e

gnetic field parallel to it. The

E:i;#l}m (d)F=1/Bcosb . | »

What is the value of the current in a wire of 10cm Iengtl-l at t?:c right angle to a unilorm magneg;;
field of 0.5 Weber/m?, when the force acting on the wire is 5N ?

(@)1A (b)10A

(c)100A (d)1000A

charge q and mass m enters a uniform magnetic field B moving wity

When a particle of 4 g ;
for the field, it describes a circular path of

a velocity v perpendicular to the direction
radius

(a)=qB/mv (b)r=mv/qB
(c)r=qmV/B (d)r=qmB/v
When a particle of charge q and mass m enters the uniform magnetic field B moving
with velocity v perpendicular to the direction of the field, the time required by a charged
particle to make a complete revolution in a magnetic field is given by '

" (a)T=2ng/Bm (b)T=2zm/qB

(c)T=2nB/qm (d)T=gqB/2am

Two parallel wires carrying currents in the opposite directions
(a)repel each other '

(b)attract each other

(c)have no effect upon each other

(d)they cancel out their individual magnetic fields

An elf:ctron.mot:es in the negative x direction, through a uniform magnetic field in the
negative y direction. The magnetic force on the electron is
y

E

a) in the negati irecti
Ec; in the n o e dl'rem-on (b) in the positive z directi
oo egative y direction (@ nthe b ; irection

n electron is moving north in g ree; itive y direction
force exerted on the electron ise rcg'.‘m "'I"hﬂl‘c the magnetic field is south, The mﬂgneﬂc
(a). west |
(c) down (b) up

(d) zero

KIPS ENTRY TEST SERIES WWweduestedzane.com ol J
— 19




Cn

n?te

14

f— ——~_,________ Electromagnetism

moving coil galvanometer of resistan 10
s ce 100

(?) omA. What will b : Q gi :
?:)2.4 volt ¢ the potential difference nci:-::;?i:};'" scale deflection for a current
(c) 2 volt (b) 5 volt
which one of the following materig) ; | 'ld}' 0.4 volt
¢ (a)air ALIs most suitable for making core of an electromagnet?
(c)Cu-Ni alloy (b)steel '
i) The magnetic force experienced T (d)soft iron
{ minimum when it moves A charge particle moving in a magnetic field will be
(a) erpendicular to the field
(b)parallel to the field
(c}incli.ned at some angle to the field
(d)inclined at an angle of 45°
lationship betwe :
(12) The resa Ip between Tesla and smaller unit Gauss of magnetic induction is given by
—_— 1 G
(IT=10°G OIT=10*G
{C)IT"'IG G Y (d.:ll.I..:lﬂ.g‘G
(13) 1f the plane of the rectangular coil is parallel to the magnetic field (i.e. radial magnetic
field), the torque on the coil is
(ajr=RIAD cosq: (b)t = NIAB sina.
(c) both “a” and “b” . B . (dr=NIAB
(14) A uniform magnetic field is directed into the page. A charged particle, moving in the
: plane of the page, follows a clockwise spiral of decreasing radius as shown. A reasonable
explanation is ' - :
g @ ® e
particle
@ e
8 8
- B
¢ @8 .&
(a) the charge is negative and slowing down (b) the charge is posi‘ti:.fe and slowg.g down
(¢) the charge is positive and speeding up (d) the charge is negative and speeding up
(15) ‘Magnetic flux and flux density are related by - - _
(2)magnetic flux = flux density /area (b)magr;euc.ft'luz ;12”:&?;“;‘;1 ’:( z‘;i:
| (c)flux density = magnetic flux ared ('C‘]'ﬂufL ensity ; gt e s
~ (16)  An electron enters a region of uniform perpendicular E an 2 NEws: LB olmerycnins
the velocity v of the electron is unelected. A p{tssm!e explanation is:
(a) v is parallel to E and has magnitude E/B
(b) v is parallel to ’
- = B i /E
(¢) v is perpendicular to both E an_d B _and _has magmlt;iljee i;B
(d) v is perpendicular to both E and B and has magn!
e 196
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(17)  The charged particle enters the uniform magnetic field in such a way that its initial velocity is noy

perpendicular to the field, the orbit will be
(a)a circle (b)a spiral

(c)an ellipse (dha helix
(18)  An electron enters a region where the electric ficld E is perpendicular to the magnetjc

field B. It will suffer no deflection if
(b)B = cElv

(a)E = Bev

(c)E= Bv (d)E = Bev/2
(19)  Value of permeability of free space in SI units is

(a)4nx10° WbA 'm™! (b)dnx107 WbA'm’!

(€)4nx 1079 WhA 'm”! (d)4nx10®* WbA 'm"!
The magnetic field strength of a solenoid of turns density n = T is

. (a) B= NI (b) B = poN/I
(¢) B = penl (d) both (b) and (c)

(21)  An instrument, which can measure potential without drawing any current,is -
(b) galvanometer

(a) voltmeter
(c) cathode ray oscilloscope (CRO) (d) ammeter

Electrons (mass m, charge —e) are accelerated from rest through a potential diUerence

(20)

(22)
V and are then deflected by a magnetic field B that is perpendicular to their velocity.
The radius of the resulting electron trajectory is
V2mVe v2mV
(a) (b)
B eB
J2mV /e V2mVB
(€) —— (d) :
3 ¢ .
(23)  When the coil of the galvanometer is in equilibrium, then the deflecting coupleis =

(b)equal to the restoring couple

(a)zero
(d)smaller than the restoring couple

(c)greater than the restoring couple
(24)  The sensitivity of a moving galvanometer is given by
(a) BAN/c (b) cAN/B
(c) ¢/BAN (d) ABC/c

(25)  The diagram shows a straight wire carrying a flow of electrons into the page. The wire is
between the poles of a permanent magnet. The direction of the magnetic force exerted

on the wire is

NI s

(a) | (b) —
(C).+- (d) 1
KIPS ENTRY TEST SERIES 197
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(8 ﬁrl::w:i:asﬁepamﬂe enter a magnetic fie
a
(c)decreases
7 The figure shows the motion of
(¢ The wire will be pushed:

Id then K.E,
(b)increases
dit (d)none of these
rons in a wire that is near the N pole of a magnet.

:‘ electron

flow
(8) upwards (b) away from the magnet
(c) downward (d) toward the magnet

@8) The magnitude of force experienced by a stationary charged particle in a uniform
magnetic field is

. (a)of vxB (b)minimum
(c)zero (d) maximum
) The magnetic field B inside a long ideal solenoid is independent of:

(a) the core material i (b) the current
(c) the spacing of the windings (d) the cross-sectional area of the solenoid

(2
(30) An ammeter measures the total current flowing through a circuit, when it is
E connected '
t (a)in series with the circuit

|

:

i

t

(b)in parallel with the circuit ' i
(c)in series with any of the parallel resistances i the circuit

(d)in parallel with any of the series resistances in the circuit -
ded in a radial magnetic field so that the deflecting

(in usual symbols)
(b)BINA sina
(d)BINA

s an instrument used to

31) Coil of a galvanometer is suspen
| torque on the coil is always s
; (a)BINA cosa
| (c)BINA tanc
i;m) A galvanometer basically i
I (a)detect current in a circuit o
' (b)measure current flowing through a circuit
| (c)measure voltage across a circz it
| i i twee
(33) f)sr:r:j::; Ii)so;eg‘:::: ft;f:;rszfieh:s a radius of 0.50cm. It is wrapped with ‘_50?turns of wire
l carrying a cur;ent of 2.0A. The magnetic field at theﬂgenter of the solenoid is:

(a) 16T (b) 9.9% I(}_1 T

() 1.3x10° T . (d)4.2x107°T

n two points in a circuit

198
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(34) A wheat stone bridge is said to be balanced W

(35)

(36)

(37)

hen_____— ——

ter branch
(a)maximum current flows through the galvanome

ranch
(b)minimum current flows through the galvanomeler .

is maximum
(c)potential difference across galvanometer branch

is zero
(d)potential difference across galvanometer branch Is Z
When an electron moving with a uniform speed in a vacuum enters a magnetic fielq j, .

direction perpendicular to the field, the subseq uent path of the electron is
(a) a straight line parallel to the field

(b) a parabola in a plane perpendicular to the field

(c) a circle in a plane perpendicular to the field

(d) a straight line along its initial direction

In the given figure, the loop is fixed but straight wire can move. The straight wire wil|

(a) remain stationary (b) move towards the loop
(c) move away from the loop (d) rotates about the axis

Two charged particles M and N are projected with same velocity in a uniform magnetic _

field. Then M and N are :

(a) a proton and a-particle respectively
(b) a deuteron and an electron respectively
(¢) an electron and a proton respective| y

(d) a protium and a proton respectively

KIPS ENTRY TEST SERIES www .educaiedzomeces 1
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e Concave pole faces of t .
38 C po of the magnet and soft iron cylinder in galvanometer are used to

make the field
(a) strong (b) weak
dial '
~ (c) radia (d) radial and stronger

Heating a magnet will

(a) weaken it (b) strengthen it
(c) reverse its polarity (d)demagnetize it completely
Four wires each of length 2 m are bent into four loops P, Q, R and S and then suspended

into uniform magnetic field. Same current is passed in each loop. Which statement is

Bixnplo

(a) Couple on loop P will be the highest (b) Couple on loop Q will be the highest

correct?

(c) Couple on loop R will be the highest  (d) Couple on loop S will be the highest
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Electromagnetic Induction

gnetic induction (production of induced emf and

The induced current depend of change of magnetic flux ¢=BAcosO
v : Pends upon the speed with which the conductor moves and
upon the resistance of the loop.

The induced current can be increased by-
Using a stronger magnetic field
Moving the loop faster

Replacing the loop by a coil of many turns
»int to Remember

As magnetic flux is
dm=BA cosB
So the change in flux can be caused as:-
Change in magnetic field strength.
Change in projected area.
Possible change in the orientation of coil in field.
\RADAY’S LAW
rst law
‘Ilnlc:uced emf lasts till the flux remains changing.

POT \
Induced emf is directly proportional to the time rate of change of magnetic flux i.e.
Ag,,

At
Direction of induced e.m.f is given by Lenz’s law, which states:
“e.m.f is induced in such a way that it opposes its own

Cause of generation”

Lenz's law is in accordance with the law of conservation of energy.

€ =-N

AB B T e AB ! o T S M
i M i 5 b
Induced —— B—™" \. P
In e Out
+ - + =
5:5-_ . F _'-?_'.-- o e B AB ¢ ) .-"-—
— e g Jons
B = — iraducend V ——
1 | il In
Ieschoe ] Ou i l,

of induced e.m.f is such that energy fed to change

The mechanism of generation
' which moves free electrons to cause the

flux, changes to magnetic force,
current and hence induced e.m.f. .
Following ways can change magnetic flux (or
e.m.f ]; -

Motion of magnet.

Motion of coil.

Relative motion of coil and magnet.
Change of current. .

If there does not exist Lenz’s law the
possible. Thus the process will be self-

in other words, can produce induced

n perpetual motion machine of 1% kind wa
perpetuating. .

202
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netic field i
MOTIO:'I::;L;Tm duced by the motion of a conductor across @ mag Jield is calleq
motional emf.
E(mnh'nnal] = -VBL d
L = length of the conductor

where v = speed of the conductor

Emi can be seen to be the
work done per unit charge.

o] \{_ FL qvBL
o ==

gny'-vBL

"
s s 8 8@
[ ‘rll—-:wc'._‘-_.. A e eraneney “q“,..“...,._'
H —1—*" 3

Consider a loop of wire moving
with velogity v into a siationary

magnatic fleld.

"

Lk
=,

e,

. If there is some orientation of the coil to the magnetic field, then
E(mmjumu = -vBLsinB
where 6 is the angle between v & B.
. The unit of motional emf is volt.
° Magnetic field strength is considered to be uniform while deriving the aboye
expression.
MUTUAL INDUCTION & SELF INDUCTION
. Mutual induction is a phenomenon in which a changing current in one (primary)
coil induces an emf in another coil (secondary) '
e.m.fuc = -M Alp/At
Where M = Ns®s/I;, called mutual inductance.
. Mutual inductance is defined as i i
of Glanee b eavms In S cou':l? ratio of back e.m.f in the secondary to the rate
—-emf

Al /At

° Self-induction is a phenomenon of i i i i
i Ao s ol e Ol generation of induced e.m.f in a coil due to

emf  =-L Al
At
where L is called self inductance, Also N& =1
" Selfui ;
ﬂ::lf mciuctapce 18 defined as the ratio of back e.m.f '
=fneniuiiony ‘.1 to rate of change of current in
L = ~emfy,
Al/At
. ST unit of mutual and self in
ductance i
M M=-1H i emg ety T

produces e.m.f of 1 Hif a curren
(i) L=1H oL ol n S:C;“? v t change in primary at a rate of 1AS
Self-i : ; .1 =
ell-inductance is sajq to be 1H, i & and Al/At=1 A g

Produces an e.m.f of 1V in th urrent chan
. w sec
KIPS ENTRY TEST SERIES € coil itﬂeu' gi.ng at the rate of 1 Af
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/g\;”;&RED IN AN lNDUCT—G—E—-—__.______ Electromagnetic Induction

E|"IER quctor is simpl :
In Ply an insulated coil
current but offers high resistance tl‘: atgat offers
! In case‘of capacitor, energy is storeq ; . curr.ent.
_ energy is stored in magnetic field of tll:; ﬂ?ﬁn: fi
ctor

very small resistance to D.C

eld between the plates. Similarly,

work done by the batte
'y to move charges against the induced emfis W =—1ﬂ LI’
2

This work 1s stored as potential energy in the inductoras U = lLll

Also L = p,n’Al
1
U, =—(p.n?
m =2 (BN Al
As B = pnl
Then Um=l B’ A
i
As Al = Volume
2
Then energy density is U= Uy o lB
Al 2p,
2
or U= 18 = U B?
2 K1,

: Inductor in an A.C circuit always resists the abrupt change in current.

- Do you k10ow?
torage in an inductor is directly proportional to the square of
d all other factors remains constant.

The density of energy s
the magnetic field strength provide

SERIES AND PARALLEL COMBINATION OF INDUCTANCES
and L, are connected in series then

Coils in series: If two coils of inductance Ly .
L
ﬂ:LI——éI' +L2——-'m:t [as E:—FE{I

E=§, +§, or L, = . %
— ar_al, Al
However in series as current remains same I=1,=1 or R T
. Therefore ~L,=L,+L; . .
. Coils in parallel: As in case of parallel combination of coils, the current divides, i.e.
Al_ L ALy
- Al Al r.]
| Bl oL 8
| Lp L’l L”. _ ; i
| However, in parallel, as potentlal same, i.6., €= ¥l -
: 1 1, L e, Ly =__li—
o oL L L,+L,

Kipg g
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Chapter— 15 —
A.C & D.C GENERATOR which converts mechanical energy into ehctnm .

T4+ 44

Current generator is a device,
energy in the presence of magn
The principle of generator is that em
field due to change of magnetic flux.
Main parts of A.C generator

Pole pieces (U-shape magnet) \.f.rith co
Armature (assembly of coil on iron ¢y
Slip rings (as connector)

Carbon brush (external supply) .
emf is induced by the side of loop intersecting

etic field. 4 ot
[is induced across a col rotating in a Magney;,

ncave poles.
linder)

the magnetic field.

Total emf for N number of loops is given as; .
g = N(2vB(Sin0) also e=NwABSinot

Emax = N @ AB when 0 =900
then € = ema Sin ot If @ = 2nf, then
E = Emax Sin2nft
In terms of potential difference, V =V, 8Sin 2nft

In terms of current, I = I, Sin2mnft. ] :
where f is the frequency with which the direction of current is changing.
d

VAL AL R At

" In Pakistan f = 50Hz, it means 50 times in a second direction is changing.

In D.C generator split rings or commutators, invented by William Sturgeon are
used in place of slip rings.

D.C generator produce uni directional pulsating D.C, not pure D.C
For pure D.C many coils are wound around cylindrical core

BACK MOTOR EFFECT IN GENERATOR

© covie! © circuit that consumes electric energy (electricity) is known as load-
The greater the load, the larger the cy a4 : s g
’ rrent is ated
by sound of generator) : supplied by the generator (indic

“When the circuit is closed, a current is drawn through the coil. The magnetic field

exerts forc arryin . .
et g coil. This force produces a counter torqueé that

opposes the rotational motion .of i : :
generators,” - °9‘1' This effect is called back motor effect of

According to energy conservation law, the énergy consumed by the load mu st com®

KIPS ENTRY TEST SERIES
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I th R Electromagnetic Induction
The larger € current 'dI'ELWn by the 1 ;

: c MOTORS - oad, the greater is the counter torque produced.
D25\ motor

r is a device whic
. h converts electrical energy into mechanical energy
A generator running backward is called motor |

principle of motor is that whenever a current ¢
field it experiences a couple of forces, which causes t
pACKEM.F EFFECT IN MOTORS A

. arrying coil is placed in a magnetic

The self induced emf (g) in a mot
' - or opposes the volt . Thi
induced emf is called the back emf of motor age v running the motor. This

s The magni-tude of the back emf increases with the speed of motor.
" V & € are in opposite polarity.
i.e. current flowing in motor is
= (V-©)
] R
. As the motor speeds up, the back emf increases and the current becomes smaller
and smaller. So current should be kept sufficient to provide torque.
' If motor is overloaded, the back emf decreases and allow the motor to draw more current
' If motor is overloaded beyond its limits, the current could be so high that it may

burn the motor coil.
.
\Q Do you khow?

Transformer is one of the static devices in the
electrical appliances. So there is no loss of energy
in friction. Hence they can ‘have higher
efficiencies. We can achieve up to 95% efficient

transformer

or V=g+ IR

N
TRANSFORMER
Transformer is an electromagnetic device used t
or A.C current, not D.C.
Principle of transformer is
Coil of transformer where
where out put is obtained is called 8
Core consist of laminated punched 8

Lamination of core is done_tu reduce
induced current produced in a core).

o step up or step down A.C voltage

the mutual induction.

input is applied is called pr‘lmary coil while other
econdary coil. ol

heets of soft iron on which coil is wound.

eddy current losses (eddy current is an
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dy
-Chapter—ls — . \cti“n
Secondary

. winding
Pumary o pe— oy - - H_u.'lonq
Hecardary
& faeran
e
%
Information
Transformer =4
step down losses pup

Turn ratio
with current

Core losses : \\

(Hysterises loss)

Copper Iosses] : \

Eddy current
losses

o Transformer can't Step up or step down the energy or power

. Transformer consumes very litter part of input pe i be kept running of
hours without considerable loss of power Put power so it can be kep

V. N L

__‘—__t_=,l£

Vi N, I
Losses in actual transformer; Th 1 i I
Types of Losses in transformer: € losses in transformer occur in core and winding
. Copper Losses in winding: 1
' ' ) . an
secondary coils, some elcctr?calnuc to resistance of the windings of primary
. Flux losses: The coupling of the pri

of Fhe magnetic flux prodyuce
This results in some énergy |

Current ratio
with voltage
Vp/Vs = Is/lp

NpNs = Vp/Vs

. ary and secondary is' rfect and W
d . ary is never perfect
03;n the primary coj) does not link the secondary

KIPS ENTRY TEST SERIES s S
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gificiency of transformer: Ide

C

()

hﬂpter—l 5

flues in core: wﬂctmmagnetic Induction
lroﬂ o H

Iron logs
cs are
0SS of two types: |

gddy current loss: Dye ¢
rimary, the flux associate
induced in it. :

Eddy currents induced in the core are undesj
in energy loss. To minimize the eddy currenisf;

Hysterisia loss: The alternating current flow;

ddy current loss and hysterisis
0 the Periodic

d “ﬁth Eﬂly va

core changeg TYINg nature of A.C. supplied in

and, thercfore, eddy currents are

able as they heat the core and result

Sses, core is laminated,
n

magnetization, some ener
choose material of core of

in. Therefore, during each cycle of

small minimize this loss we
maller hysterisis loss generally soft iron.

al transformer, efficiency is 100 % or 1. but in actual

transformer output power is always less than input power, so efficiency also always
less than 100%. In general efficiency of tr

ansformer is very high (and is of the order
of 90%).

Efficiency s given by 5= Output power Eho
Input power

In terms of secondary and

: A%
primary voltages and currents, y= J . Also since, Input = Output + Losses,

PP

: Output power

S0 1=

: output power + Losses
Applications:

www.educatedzone.com
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They are used in power distribution in a safe manner from power stations to the
utility stations. = '
The principle of transmission is that we reduce the value of current via increasing
the transmission voltage so saving the cost of copper as less thick wire can full fill
the purpose due to small currents. :

Transformers also provide a degree of control of electricity distribution to a town.




)

&)

(#)

f’z«f

utual induction is
The practical illustration of the plwnumcnnn{t{:}l;lr;c: g
(a)A.C generator (d)transformer

Sl that an induced emf is proportional to:
g ) s tha
Faraday's law states

- * d
(a) the rate of change of the nmgnl_:hn[:‘ ﬁijl
(b) the rate of change of the electric uaux
(e)the rate of change of the magnetic

*change of the electric flux A
d) the rate of change of the e L - ic field is called
(Cllrrrenl produced by moving the loop of wire across a magnetic

(a)A.C current (b)D.C current
{::}in.duccd current (d)mean square current

i in a circui ing to Faraday’s law depends on the .
emf induced in a circuit according to .!j(b'j e ofchange of meeeTin

(d) None of these

(a) maximum magnetic flux
(c) change in magnetic flux
For the experiment shown below

£

(a) there is a steady reading in G as long as S is closed
(b) a motional emf is generated when S is closed
(c) the current in the battery goes through G

“(dythere is a\@lrtehtn'G just after S is opened or closed

(6)  Analternating current.or voltage
(a)fluctuates off and on
(b)varies in magnitude alone
(c)changes its direction again and again
(djchanges its magnitude continuously and reverses its direction of flow after regularly

regli'rﬂpgﬁ_iﬂtewals, \

(7) A dynamo converts
(a}mechanical energy into electrical energy
(b) electrical energy into mechanical energy
(c) magnetic energy into electrical energy

. (d)all of these

F_,@)" Which one of the following functions, like a motor?
Ea;gallvanometcr . (b)ammeter
¢)voltmeter

(99  The emf developed in a cojl X due to the ;(fgfljnt:fiabove i i il Y is proportional
) {}1’7/ (o the: In a neighboring coil Y is prop

(a) thickness of the wire in X ( :

. N wge of change of magnetic field in x EE; mSIStan.ceﬁOfx.

(10)  Which of the l‘ollowing works on tor, e ekn X. r placed it
Rt fleld. ! que on the current ‘carrying conductor pla
(a)galvanometer
(c)voltmeter (b)ammeter

i (d)all of the above
KIPS ENTRY TEST SERIES i, edUCATGdZOMETom + — 709




F

th"'ls
/Se;'i:;tunc_c of a coil aclmrumagnmc Induction
{]” {a]cumm[.ﬂowmg -‘_{F]___“""
voltage Produced . k(tl}:;jimhcr of turns per unit length
(the coil is wound on an iron core, the
(17 (q)decrease UX through it wiy
f{c}fc"‘“i“ the same 'EH;PWDIM 72ero
in g ' ) [{d)ihcrease
o Energy stored in a magnetie ficld jg given by crease
2 5
@ (b2 17}
2
S5 U (@12
coils P and Q cach have a large numy . . ) .
(4 closed, the pointer of galvanometer isct:c?lil:lc?in?: m:ut]ha“;dr:vt::' :Vshcn Sw;t‘:h d& :s
- ard ’ i sed,
s make the pointer of G deflect toward the right one could ele ith S now closed, to
At L |
(a) move coil P toward coil Q :

(b) open S
(¢) move coil Q toward coil P

(d) move the slide of the rheostat R quickly to the right
| 5 A long narrow solenoid has length and a total of N turns, each of which has cross-
sectional area A. Its inductance is

™. III =14

(a) F—"NI—A L- (b) KN A WG D
! [ { .
gﬁtl@ﬁ g 4 o eflon (4
NA
(©) #N1 (d) == !‘*..{. o
V. I 1

1) Which of the following uses electric energy and does not convert it into any other form?
vdltransformer (b)motor
(€)D.C generator (d)A.C generator
) The only difference between construction of D.C generator and A.C g
oo
-‘-_-__‘__ -
(@)earbon brushes (b)coil .
@ fRommutator (d)magnetic field
\.J The Stored energy in an inductor: o s
Djﬁm ‘.’EPEnds on the/rate of change afcl_l:rfg‘lﬂi
)is Proportional to the square of the inductance
(€) has units J/H
hone of the above

enerator is that

&7
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Electromagnetic Induction

Chapter-15 _ ——on
turns and the primary Np turns, the relation betweg,

given by __ —

(19) If the secondary coil has N,

i voltages is ; —
e 5
(C)ijvn=stN: (d}"-’tpf-vs"'Np E]
5
: - ‘ | .
(20) Power []TSS 1tn ntcnml transformer is due D\.th}"[;ddy e
(a) Small outpu et

(c) Soft iron core

(21) A magnet is allowed to fall through a cop
(a) the electric current flows through the wire O
(b) the acceleration of magnet is less than gravitational accele

% (c) the acceleration of magnet is equal to gravizationgl acceleration

per circular wire. Then during fall:.

(d) both A and B . :
(22)  Theemfinduced in-a coil by a changing magnetic ﬂmfzms—a have unit as

(a) ms™' A (byms®A”

(c) kgms’A™! (d) kgm’s”A

(23) A coil of wire is arranged with its plane perpendicular to a uniform magnetic field of
flux density B. when the radius of the coil increases from ry to ry In time At, then what is

the emf induced in the coil?

nB(r -1 ) b aB(r,-1)
(aJ At At e
B[r_f ~rf) i nB(rj +rf)
O a At
(24) The emf induced in a conductor of unit length moving with unit velocity at right angles
. to a magnetic field is equal to
]—ﬁ-‘( (a) Magnetic flux density (b) Torque
(c¢) Mutual induction - {d¥Motional emf

(25) A step up transformer has transformation ratio of 3:2. what is the voltage in secondary
if the primary voltage is 30V,
(a) 20V (b) 60V
\ACTASV (d) 15V
(26) Eddy currents are produced in a material when it is

e e LT e g pammmat | g  ptiim, | g,

(a) Heated \(b)Placed in a time varyi i ;
i s : ying magnetic field
(c) Placed in an clcctnlc field (d) Placed in a uniform magnetic field
(27)  In an clectromagnetic wave the electric field vector E and the magnetic field vector B’
are
%;{Tcndicular to each other (b) Parallel to each other
c to each oth .
63)) itk (d) Can have any angle between them

T. h I - t"a [

/ 24 \
’ !
L-%n-__,fﬁ_\ L EFT8
a6 H : R
\;}«sml—[ (b) 2H :, \
: (d) 3/4H > h:-ﬁgw ;
‘h{ i
KIPS ENTRY TEST SERIES
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I 0”Pter15 - El
/’st::'u-p transformer Nﬂmagmuc Induction

e
- number of turns iy

| : less
| (;9] Mnmar)’ are
. (©P

rimary and secondary are equy| ihl) Primary are imore
P . L ‘1 MY rwiey | - .
he transformer is used to light 5 SO0 w ) PrImary are infinite

@ current is 0.5 amp, the efficiency of the ““‘::::lrlil:':: V lamp from 220 V mains. 1f the main
1 L ® * u.‘
| (

is
2) ”9’3/ (b) 3901,
¢)550% - (d) 4559%,
he alternating current has frequency of 10

Hz, in such a way that time period for

(a) IS (b) 1.5ps
() 10°s¢C ; (d) 1sec
“J'hicll of the fﬂ“ﬂ“'lng qu‘dntitll"\"ﬂ remain s
{)(a) current by Trequency
4 (c) volage . (d) all of these
@ which one of the following devices does not funetion like
(a) Galvanometer

@ ompletion of eycle is

ame in the transformer

an electric motor?
(b) Ammeter

(¢) Voltmeter ey Transformer
(34 The out put voltage of a transformer is 3 times the input voltage then turns ratio will
be .
(a) 173 4B
(c) 1 (d) 6
(35) For long distance transmission, the transformer used is
(ayStep down (b) Input voltage and output voltage remain same
(c) Step up (d) Amplifier is used
(36) Selfinguctance of a long solenoid is :
(a) pon” LA ' W) en A/L
(©) N CA (d) BAIN

(37) An electric current induced within the body of a conductor when that cmfductor eithufr
moves through a non uniform magnetic field or in a region where there is a change in
magnetic flux is called

(a¥nduced current (b) Eddy current
(c) Back emf (d) None of the above

(38) The direction of induced current is such that it opposes the every cause that has
produced it. This is law of |

(a) Faraday : R(fb‘ﬂ:cnz_
(c) Ampere ' (d) Fleming
(39 Transformer works on the principle of ‘
L (a) Lenz’s law (b) Faraday’s law
} wmual induction ' (d) Law of conservation of power
[ (40)  When the motor is at its maximum speed, then back emf will be
aximum * (b) Zero

. one of these
(c) Intermediate values (AN

www.educatedzone.com
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ALTERNATING CURRENT

Chapter1 6
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papte 16
o Alternating Current

oD
NIR A.C is the current produced by a voliage <.
. EC source that reverses its polarity with time.

.me period T of alternatin ;
_ﬂﬂ' h‘;:::h the source voit g current or voltage (that pro 1 1it) i i i al T
inw ot Age reverses its Pt;lnrlty produced it) is the time interv
inusoidal wa . once.
The sinu veform of A.Cis a graph between voltage and time

L]
The voltage of A.C generator vq
' V=V, sin ot ries with time and at an instant.

=V, sin -%I—?t

= Vo sin 2xft
V= ve sinB

where 6 = wt is the angle through whi
g is the phase which specifies instanf:?nizﬁsrm:f: paanken

ey
. __

AC (varying
. DC (contant
supplies ) supplics)
saw woth wave steady state DC
form
sinus oidal
votage
pulsating DC

s quare
waveform
UARE WAVE i
: 15-
w 10-
@
E
g 5
3
i a..
-5-
Sl arar P S IEIE.
Time {miliseconds) N
~ " ENTRY TEST SERIES ALS
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r” Alternating Currey,
] Chapter——lﬁ — T

SAWTOOTH WAVE

9.5
0.23%

=0.5

Pulsating D.C

o

Instantaneous Values ; ; s s -
The value of voltage or current that exists at any given instant ‘t’in a circuit

is known as instantaneous value. :
Vinee =V =V, sin 8 = V, sin2nft = ‘.{g sin ot
or linss =1=1,sin 6 = I, sin2nft = [, sin wt

Vis the instantaneous value between +V, & -V,

. Sinusoidal graph is the set of all instantaneous values.
Peak value or I,
It is the highest value for voltage or current

Peak to Peak Value
1t is the sum of +ve & -ve peak values

Root mean square (rms) value:-
It is the square root of the avera
voltage or current in a period.

Vims = Vo/ V2 =0.707V,

ge of squared instantaneous values of

/
Irms = -J%= 0.707I,
rms value is also called effective value.
Av = 0.637 peak .
+ Rms = 0,707 peak
e P:falr.
& valua ¢
h
3 - Peak-to-
= .;'. sk value
2

h l Do you know?
The average value of a sinusoidal symmetrical si i

! ; gnal is zero over a i
not. That is why practically all the calculations are based on RMS vahfgde TrAE Ry

KIPS ENTRY TEST SERIES i a15
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nptﬂf" 1 &

Gh/ \
\Mternating Current

W”ﬂ"e angle 8 which specifies e inst

i an
a5 it phase. lancous vq|ye of al .
allernating voltage or current is known

.18 and Phase lead |
hss The phase difference between two alte
rnatj

phase lag occurs when the phase 2
phase 133{1 occurs when the ‘t:n 2is less ﬂ’:lﬂ!‘l the phase of waveform 1.
Wa“'efﬂmh' aveform 2 is greater than the phase of
| ot ,»,gsllantil’.lti P a?es And Alternatin uantities By v
Projection of a counter clockwis ectors
dtgfﬂatj'ng voltage or current. © rotating vector along represents a sinusoidally

t£CTOR DIAGRAM

A set of counter clockwise rotatin

values or rms value of the Sigﬂa.lsgafgtgse whose lengths represents the peak

an i i : angle between th th

change of phase in AC signals is collective] 5 em represents the
call :

0.C CIRCUIT y called as vector diagram.

of wavefq
Phase of

Resistor R is the basic circuit element in D.C circuit
R controls voltage and current ' .
. Ohm’s law can be used.
ACCIRCUIT
,  Resistor (~ANMMA™), inductor ( —
three main components of a AC circuiu:-
AC THROUGH RESISTOR :
+  Through resistor, V = V, sinot and | = I, sinot voltage and current are in phase.
' If one increases or decreases, the other does the same.
' P=VI=PER = V2/R, holds true only when V & I are in phase.

B\ A ¥
=1
\ / t—> :
AC THROUGH CAPACITOR

Due to D.C, a capacitor behaves as insulator. It only stores charge.
Due to A.C, a capacitor behaves as conductor.
Through capacitor, charge on parallel plates 0
q=CV, sinat = g,S in(ot)
Current leads voltage by phase
A.C can pass through capacitor

e ' inst flow of A.C.
Reactani:) = measure of opposition of capacitance agal

Reactance is measured in ohms v | |
WYV eﬁﬂﬁ%’@%éﬁom
P ; P RNy _ 216

_66’06\_ ) & capaciil:c:r (- ) These are

{ a capacitor,

=90° or-1n/2 :
] taceti passing) because of the continuously




r‘ Alternating Curreng
Chapterulﬁ —
[ . As frequency increases X decreascs. = ircuit
B Voltage lags current by 90° in a pure capacitive ¢l
- A.C THROUGH INDUCTOR , it constantly ch
! 5 Through inductor, A.C produces self-inductive c_ﬂ'ﬂctz ::[::e:cllse i y changes,
. When potential difference is applied back el 1 pF
_Lar Ll

.

L
Al At

: °or n/2. .
. Current lags behind voltage by 90 / cion offered by the inductor coil to the flow

Inductive reactance is measure of opposi
of A.C through it.
Vv
X, =—2=27fC=wC
X, =V/I = 2nfL = oL
. As frequency increases X, increases

In a pure inductor, energy gained = energy given out
. No power loss in pure inductive or capacitive circuit takes place.

Current lags voltage by 90° in inductive circuit.

IMPEDANCE (2Z)
Combined effect of resistance R, capacitive reactance X. & inductive reactance Xy in
a circuit in which A.C is provided is called impedance. : '

Vﬂl’t[

Fs

Impedance is measured in ohms.
Phase Angle ($)

Circuit Element(s) Impedance (£2)
R Z=R 0o
m" Z=X.=oL +90°
C

| — Z =Xc =1/oC _ -90e

—NEN——JHI&\— Z=JR2+X3 00 < § < 900
C =

it i Z=JR?+ X2 900 < § < 0o

R i @ - ¢ > 00if Xy > Xc
_w\,_([m:l_.l l_ Z= JRz-i- (.'L’;-Ac]* ¢ = U"ifxl = Xc(Resonance)
¢ < 00if X < Xc
Note: Current vector is taken along X-axis
R-C SERIES CIRCUIT
2
Impedance Z= |R? + (-I—
oC
Phase between V & [ is 6 = tan-! (1/oCR)
. Current leads voltage.
KIPS ENTRY TEST SERIES Tl
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— ;‘E—-f-—,,.'(-.f

| SERIES CIRCUIT

phase between V& lis g = i
current lags voltage (@L/R)

T
VK

S R
v

v G ad [ ey
!
v

=~

—

H!’__.'____

poWERINA.C CIRCUIT

S o Power dissipation = 0, in purely inductive & capacitive circuit
, P=Vlonly when V & I are in phase in a purely resistive circuit.

» P=1IVcosfin real L & C circuit where cos is power factor & Vcos® is component
voltage vector along current.

sERIES RESONANCE CIRCUIT
,  X-olandXc= —
; : wC
+ At low frequency capacitance dominates and circuit behave as R-C series circuit and
at high frequency inductance dominates and circuit behave as R-L series circuit.
+  The impedance diagram is shown in figure

X,=oL%
> R
X,_FI/ wCv :
' If X, = Xc, then it is ‘resonance’ and frequency at this tme 18 calisnl remanance
ﬁ'equency.
oL =1 )’wrc '
g, 1
" 2n/LC
B 218
"'l-.-_____
S ENTRY TEST SERIES
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Alternating CurrEnt
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Chapter—-lﬁ

. Current ——>

Frequency —

i is mini d is equal to R.
At resonance, impedance 1s minimuin an : e
At resonance Vi, the voltage drop across inductance and Ve -the voltage drop acrogg

capacitance may be much larger than the source voltage.
PARALLEL RESONANCE CIRCUIT

“ The resonance frequency is

I

f:
" 2nJLC

At resonance the impedance is maximum. Hence current is minimum at resonance

and in phase with voltage.
At resonance branch currents may be larger than source currents.

At resonance power factor is one

L :

ST g

THREE PHASE A.C SUPPLY
In three phase A.C generator, there are three coils inclined at 120° angle to each other.

Each coil is connected to its own pair of slip rings.

In three-phase supply, total load is divided in three parts.
There will be no drop of voltage supply in three phases.
Three-phase supply can provide 400V between two lines.

The line to neutral voltage is 230V.
Star type connection is used to connect three phase wires and one neutral wire.

PRINCIPLE OF METAL DETECTOR _
Coil (L) & Capacitor (C) are coupled to produce osecillations of currents.

. L-C circuit behaves like an oscillating mass spring system.

. Energy oscillates between a capacitor and inductor called an electrical oscillator.
° L-C circuit produce beats phenomenon for metal detection. ;
CHOKE '

® It is an inductive coil.

i (j_r, consumes extremely small powe;)

" It is used in A.C circuit to limit current,

ELECTROMAGNETIC WAVES (EMW)

. ?;g:ﬁﬁiﬁ:tm waves were predicted by Maxwell and experimentally produced by. ‘
» Electromagnetic waves arwgﬁgﬁ%amgemd magnetic fields :
KIPS ENTRY TEST SERIES ' : e ﬁ, , 20




’//meﬂing magnctic‘ﬂ%\ Alternating Current
Chang UX produces gle :
| —I_J = ciric field given by
2nr ) At
anging electric {]
,  Changing UX produces magnetic field given by, B =| M€ ]_ﬁﬂ
2nr | At

= 3x10%msec-!

The frequency is about 106K | Ho €,
pRODUCTION OF E.M WAVES # depending upon wavelengths.
’ B0 wavgs M IRROTREDTY are Produced by oscillation of electrons.
i Frequency of oscillatory circuitjs f=__
2
RECEPTION OF E.M WAVES mlLC

The reception of EMW is based on a LC circuit ; . : :
; ; : circuit h tance 1s
ed but varying capacitance gives different frequencie:.] which the value of inductance 1

fix
MODULATION

The process of mixing the low frequency signal (sound) with high frequency radio waves is
called modulation.

The resultant wave is called modulated wave.

Tupes
(a)
PAINe v (a) carmier wave ‘
(b) - 5
. H T, :-::,'_,'2, . OH . (b) audio signal
(c) ;
frequancy modulated wave () amplitude modulated wave
+  Amplitude modulation (A.M)
+  Frequency modulation (F.M)
+ Phase modulation. (P.M) . .
¢ Modulated waves are demodulated by receiving sets (TV or radio set), rectified and

then detected. \ il i f tuning circuit equals to
’ ) ted wave takes place only when frequency o .
Detection of modulate lectrical resonance is produced. ' -

that of transmitting circuit and hence €
I

(D. Do you know?

¢ Frequency rangc of A.M signal
540KHz to 1600KHz £'s

e« Frequency R:am;g',::"I of F.M sign
Hz to 108MHz _ TR
. ?‘81'»1:‘;I sizgnal does not contain any noise signal as

the A.M does. .t

www.educatedzone.com
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\J

Y X

W

(1) A choke is used as a resistance in ""_'(Tﬁz‘\(-' circuits
tifier circuit

(a) DC circuit _ (d) Full wave rec
¢) Both AC and DC circuit . ; o cirenit
2) (Af} resonance the value of the power factor in an [;-C R series
(a) Zero (b) 5 .
© 1 (d) not dcﬁ.nll-:: * _
3) An A.C scries circuit contain 42 resistance and 3-Q inductive reactance. The Impedance
of the circuit is
(@19 (b)5Q
(d) 7N2Q

(c)70Q .
4) The current in resistance R at resonance IS

6 - N -
Y -

(a) zero (b) minimum but finite

(¢) maximum but finite (d) infinite

A resistor R, an inductor L, a capacitor C and voltmeters V, V; and V; are connected to
an oscillator in the circuit as shown in the following diagram. When the frequency of the
oscillator is increased, then at resonance frequency, the voltmeter reading is zero in the

()

case of:
I.._.
v, V,
O,
(a) voltmeter V, (b) all the three voltmeters
(c) voltmeter V; (d) voltmeter V,

(6) Thf, phase angle between the voltage and the current in an AC circuit consisting of a
resistance is _ -
(a) Zero (b) 45°
(c) 90° (d) 180°
(7)  In an LCR series circuit, if V is the effective valy . :
-y ” e of the applied voltage, Vg is the
voltage across R, V,_ is the effective voltage across L & V., is th[::peffective v%l;age across’

C then

(a} v = VR+VL+VC b 2= 2 2 N

(©) V=V +{(V1-V)? o L ¥
(d) V=V 21 (Vg-Ve)?

(8)  When a voltage V = V, cos wt is appli
B pplied across a resisto i erage
power dissipated per cycle in the resistor is given by r of resistance R, the averag

V —_——
(a) —= \"
(b) —=2
:ER v2oR
2R (d) *2_L

. R
KIPS ENTRY TEST SERIES wwretteatedzone.com




L adio receivers are usugm——-—__ Alternating Current
for @ frequency of 600kHz, the y “d-l“ﬂing the capacitor of an LC circ : Ifc=C
uik. =4

n fora f
Ci/2 requency of
E:; Zél (b) CY;M 1200kHz one must adjust C to
p inductor may store energy in (d) 4, T | _
(10 a) its electric field SR v opalie, 27 [,
(c) its magnetic field (b) its coils i 1 A
verage value of current a (d) both electric i S
(1” ;;) Positive R voltage over cycle of AC i:iﬁd magnetic fields I 7 A0k,
(c) both Ez)) negative ) v
A changing magnetic flux prod zero » ,f .
a (a) Magnetic field produces around itself an induced \ 2 7 Jcl
(b) Electric field

(©) Electromagnetic force
Maxwell derived mathematically that t

...—'—'"_'__._'_-

—-—l 1
(a) -y (b)
Bo

€
o

(C) '\Jpo &, {d) ]_
: dl‘le En
| (14) Electromagnetic waves travel in free space with the speed of
. (a) y-rays (b) Positive rays
| (c) Cathode rays (d) B-rays
F (15) The direction of propagation of an electromagnetic waves is
(a) Perpendicular to electric field
(b) Perpendicular to both electric and magnetic field
(c) Perpendicular to magnetic field
(d) Parallel to electric and magnetic field
(1) An electromagnetic wave consists of
(a) Electric and magnetic fields moving parallel to each other
(b) Magnetic field moving with velocity of light in space
(c) Electric field moving with velocity of light
(d) Electric and magnetic fields moving perpendicular to each other
(17  Electromagnetic waves transport
(a) Energy
(c) Heat

(1 ;
) Waves emitted from the antenna ar¢ " (b) Electromagnetic Waves

(d) Antificial gravitational field
he velocity of the electromagnetic waves is

{13

~ (b) Mass
(d) None

(a) Sound waves
- ted waves
(19 (c) Radio waves (d) Modulated wa
) A choke coil has (b) High inductance and low resistance

(a) High inductance and hi resistance . ] B
() Lo%v i]:d::;ance and higgtl: resistance (d) Low inductance and low resl

222
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Chapter-16 o Ry
fan LC circuit i __——
20) Natural or resonant frequency 0 -
( ) | (b) Qnﬂ
@) 4nJLC |
| [+ e
o 2nJLC R
(c) 7ic - four times then frequency of the circuit becomeg
(21) If capacitance of L-C circuit is made 10
b) One half
(a) Twice Ed; None
(¢) Four times R —
22) Ina purely capacitive circuit the ct s ds the voltage by one-half of a cycle
o (a) leads the voltage by one-fourth of a cycle(b) Ijsectieavoltﬂgﬂ v one-halFof 8 oycle
(c) lags the voltage by one-fourth of a cycle (d) lags .t ® h the same resistor produces
‘alue of the steady current, which when flowing throug : o
g :het“t I:EO e rate as the mean rate of heat produced by the alternating current, ig
eat at the sam
_ i idal current
(a) Average current Eg; E;u:f:f:mcu
(c) r.m.s current _ :
(24) To find the r.m.s value of an alternating current mathemstically, we need 1o havg
2
(2) Mean value of I (b) Square root of mean value of |
(c) Square root of I (d) Square of /2 s [ &k
(25) An alternating current of r.m.s value of 4.0 A and frequency S0Hz flows In a circuit
X _containing 10 resistor. The peak current is then
072 (a) 20A (b) 20.66A
=" (c) 6.66A (d) 5.66A _ :
(26) An alternating current of r.m.s value of 2A and a steady d.lﬂ?ﬂ current I flowing
through identical resistors dissipate heat at the same rate. What is the current I?
(a) 2A (b) V2A
(©)1A d) 2v2A |
(27) An alternating current is represented by the equation I = I,sinot, which of the following
equation represents an alternating current of frequency and amplitude twice that of the
above current?
(a) I =21,Sin(wt/2) (b) I=21,Sin(2wt)
(c) [=2Isinwt ' (d) I=1gsin(2wt)
(28) In pure resistor circuit, the voltage and current are
(a) Lagging each other (b) at 90° phase difference
(¢) zero phase difference (d) No phase difference
(29) The power factor of an ac circuit has the value
(a) Unity when the circuit contains only an inductance
(b) Un.ity when the circuit contains only a resistance
. (o) Un{ty when the circuit contains resistance and capacitor *-
- (d) Unity when the circuit contains only a capacitance
(30) In capacitive circuit, the current
g:) ([:;ags b_":h'.“d \;lolmge by w2 (b) Is in phase with voltage
) Opposite in phase of voltage by n (d) Leads the voltage by /2
— 229
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fu_ﬂﬂ—uF capacitor —_'_‘——*-——__ Alternating Current

With 12V souree

ol ctanceofabout 0 series having frequency 508z, will offer a capacitive
32Q
M{é;ﬁﬂ Q (b) 60 O
2) If a glass plate is inserted iy bety (d) 100 Q
(K] bulb, the brightness of the bul, veen the plate of a capacitor in series with a lighted
(a) Remains same SR . _ i
(c) Brightness decreases Eg; gl;;gl!ﬂ]n;:ss increases v ﬁi:*l’
N i . igh )
@ The impedance of an RLC series circuit is definitely increased i i
(a) C decreases tely increased if: v _ pa¢ |
) L decreases (b) Rincreases L= £
e ; (d) L increases TR Ry
@f) Awire of resistance R is coiled inductivel 1AL

the coil at a frequency of f is Y 50 that its inductance is L. The impedance of

(a) (R+2afL)'?
© (RA4£LY)?
(35) Ammeter connected in an AC circuit mea
W (a) Exact value of current (b) rms value of current
(c) Net value of current (d) Peak value of current
(36) When a pure ml:luctur'_of inductance L, and a pure capacitor of capacitance C are.
connected in parallel to a sinusoidal potential difference V, the potential difference

(b) R+1/2xfL
(d) (R*+4n*FL2Y)"2
sures

across both L&C will be
(a) Same (b) Different
(c) At L will be more than at C (d) At L will be less than at C
(37 When the frequency of the oscillator in a series RLC circuit is doubled
w(a) the capacitive reactance is doubled (b) the capacitive reactance is halved
(c) the impedance is doubled (d) he current amplitude is halved

(38) In the following circuit diagram if the frequency of the source is double then the value of
current flowing in R will become

_,;{‘r’"'-_‘m'_“‘“‘—-’} & :-'V "2 b D‘c‘?-ﬁtxc;-‘h:c_
6}) O A Wt
0§ A= Ay iy
= o— -
E=E Sin ui
(a) Double (b) Remain unchanged
(c) Half (d) Four times

(39)  The rms value of an ac current is
(a) its peak value

(b) s average value r 5 :
{c; that steidy current that produces the same rate of heating in a resistor as the actual current

B te as the actual current
d) that steady current tkat will charge a battery at the same ra '
(40) f&}mg electiic heater is connected to a 220V, S0Hz mains supply. What is the peak value

| 9
of the potential difference across the heater element?

220V (b) 220\2V
E2§ 110V (d) 220\2V
y— - - 224
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G pter-17

Physics of Solids

Crytalline
Saolids Amaorphous Polimeric
Sﬂlﬁdl salids
I S —
Regular ’
e | Noregular ;
arrangement of srrangemeat of Sl it min Interme diate structure
molecules. lik e belween regular and
e e malecules e.g plass ike Bquid. irregular,
Ordered
structure in - — | tgradually Itis also called Plastic and
crystalline solid soften 21 800°C glassy solid —  rubbers are
=8 termed polymen.
Amplitude No .del'nlfe = o e
nereases with the ; melting point. L] I:ﬁ':;:il:
rite n femperature. malecule.

Melting point
is sharp.

Metak e.g. Cu, Zn and
ionic compounds e.g. [
NaClare crystalline.

SOL‘D i X £ . -
ill solids are made up of atoms and molecules but due to their different internal arrangement

of the molecules inside them, they are different classes: _ :
U Cr}'st:;lin?goiiclls: The solids in which the atoms are arranged in a definite, regular and long
range order are said to be crystalline.

Toperties: -

' P T;z.y have long range symmetry, i.e., regular arrangement IS extended over-a large volume.of
o ition

) ; i osition. = ) e
T poeeR IR sheme comsl conductivity, elee@r_ical conductivity, compressibility,

The physical properties like therma’ #2C o
fefractive index etc, have different values in differen

They have flat surface.

Amorphous Solids: Th =

short range order are said to be amorphous:
irvp— AT 226
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rIlysics of sﬂlid,

Chapter-17 i —l

Example: Glass, rubber, sulphur etc.

Properties: ; lids is random

. The distribution of atoms or molecules in [hc_sc solids is ran ]lldircctions
. They are isotropic, i.e., they have same phymcui.prupcmr.s ina .
- Amorphous solids do not have sharp melting points.

. The acteristic geometrical shape. = N

(iii) Cfll'y::tl:i?vf.:rt(:izz?rﬂ crystnlbstmclurc is a chiodic' arrangement of points in space anq i
obtained by associating with every lattice point a unit assembly or basis of atoms, identica| in
composition, arrangement and orientation. . . '

(iv)  Polymeric Solids: Polymers may be said to be more or less snhdlmatcrlats uinh a structyre
that is intermediate between order and disorder. They can be classified as partially or Poorly
crystalline solids.

Example: Polythene, polystyrene and nylon etc.

Properties: . .
Polymers form a large group of naturally occurring and synthetic materials.

Polymers consist wholly or in part of chemical combinations of carbon with OXygen,

hydrogen, nitrogen and other metallic or non-metallic elements.
Plastics and synthetic rubbers are termed ‘Polymers’ because they are formed by
polymerization reactions in which relatively simple molecules are chemically combined into

massive long chain molecules, or “three dimensional™ structures.

ELASTICITY
Elasticity: When external forces are applied on a body, which is not free to move, there is a

change in its length, volume or shape. When these forces are removed, the body tends to

regain its original shape and size. -
Deforming force: The external force acting on a body on account of which its size or shape or

both changes is defined as the deforming force.
Perfectly elastic body: If a body completely recovers its original shape and size, it is called

perfectly elastic. Example is quartz.
Plastic body: The body which does not have the property of opposing the external deforming

force, is known as a plastic body.
The bodies which remain in deformed state ever after removal of the deforming forces, are
defined as plastic bodies. Wet clay is example of plastic body.

Note: Actually no body is perfectly elastic or perfectly plastic. All bodies behave in between two
limits. We may consider quartz as almost perfectly elastic and putty or wet clay as almost

rfectly plastic.
STREé?é :
. The internal restoring force acting per unit area of a deformed body is called stress.
. Since in equilibrium, the magnitude of the external force is equal to the restoring force, the
stress in equilibrium is measured by the external force per unit area.
= If a force F is applied on area A, in equilibrium Stress = F/A.
. E;]hebstéess developed in a body depends upon the way in which external force is applied on
e body.
. Unit of stress is Nm™ and its dimension is [ML"T"]
“ Depending upon, how the external forces are applied on a bod i 3
P the stress is of three types:
(a) Longitudinal stress (b) Volume st oY, -
8) Longitudinal stress: €ss  (c) Tangential or shearing stress
. When the stress is normal to the surface of the body, then it is kn itudi
: . ) stress.
- This type of stress is produced due to deformation in Iengiho:rmvﬁliﬁgl;ufdﬂlbcdy.
° Longitudinal stress is of two types: (i) Tensile stress (ii) Compression stress
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o
The Iongitﬁdina’N —
tensile strength, 5 Produceq g, - Physics of Solids

The longitudinal stre
compression stress,
Volume stress

If equal normal forces ;

volume. The force Oppnl:li-ﬁ aﬂ".]}“d On every syurf:
volume stress, & this change i, v Urace of a body,

. € In volume per uni
It is numerically equal to the applied per unit
y Shear stress extem

() When the stress is tangential or
' Due to this stress, the shape g

lhcn it undergoes change in
area of cross-section is defined as

Per unit area of cross-section and acts outwards.

IN
ﬂﬂé’ﬁhen deforming forces are g

. :
fractional (or relative) ch ange Pplied on a pog

: Y it under i i
in shape or size goes a change in shape or size. The

: is called the strain. That is,
Change in dimension

Original dimension
Thc_fﬂfm of: strain depends upon the directions of applied force
Strain is ratio, hence it has no unit and ng dimension |

Depending upon the way, the deformin : _
I : ’ g forces are appl ;
Longitadinal (linear) strain applied on a body, strain is of three types

» Itisthe ratio of change in length (A7) to the original length (7).
Changein length
Its original length

Slfﬂi n=

Strain =

() Volume strain
. It is the ratio of the change in volume (AV) to the original volume (V). volume strain= EVE
) Shea ring strain N .

'+ Theangular deformation (6) in radians is called shearing strain. Since § is small, .
A 1
wen'ual;ﬂ.a.a'iu?..Sl-nearingstmin=B=tan=£':"=—lj'i Li

TYPES OF MODULUS OF ELASTICITY
BULK MODULUS

SHEAR MODULLUS

YOUNG'S MODULUS ; .
'y The ratio. of & the|® The ratio of normal | The ratio of t:he s:ear!ng
longitudinal stress to the stress (pressure) 10 iﬁ:ﬁ t{i)s t:allideant?i%
. v the volume strain IS S mas
L:%T: .:tr:.:gdu:is ?lliﬁ‘ called bulk modulus modulus pflflgld“)' Ut Ufj
the mgterial ’ K. - F/A
—— : - B A== M . . Shear stre?s _
ongitudi
FV G=5—
yo FL _ mgl K=2(av) A
. AAL m’AL —os, bulk | ® The concept of shear
[ YUUHE,S I‘nOdUlUS Df ™ For lg isl Of o apphes ﬂﬂly to solids. The
R : call modulus reason is that shear forces
elasticity is numerically types sired 1o deform &
equal to that force which [othermal __ bulk] @
~_Wwhen applied QEJEE_-LEL'// 228
""-...______ e
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Phystcs of Sﬁlid
— 8

Chapter—17 =
T wire of the unit cross- mutlulu.-iluf'ulnulllcll,;r’l'; ] ;(nrh:'lul?::u{: [I};]i' l*;ﬂlid .!clnd's'
section.  doubles its [ () Adiauatic 3 hape whe " ina
‘ : . modulus ol IR when' the shear
| length. elasticity. forces are removed,
. Y is the cll:ir&;c;criﬁlic . 'I'levithlt‘ _”fl K. I\ ¥ %Iuﬂlr modulds does ;FIT
SRy of solid maximum for smh.ds. T_l‘i '}I | ”" “.i_::l.».cv. and
| materials only. Rl R #L“'H o ok
g gases. Ii{t-lr‘.! do not haye a
, definite shape to retum
to after deformation
| s e

HOOKE'S LAW

ELAS

TIC LIMIT AND YIELD STRENGTH

Within the elastic limits, the stress setup within an elastic body is proportional to the strajn g
which the body is subjected by the applied external force i.e., Stress X Straip or

e a constant. The constant is called modulus of elasticity.

Strain

The value of E depends upon the material of the body and not on the values of stress and strain.
The values of E. for the same material, are different for different types of strains.
The value of E depends upon the type of stress and strain produced rather than their values,
Unit of modulus of elasticity is newton meter > (Nm™) or pascal.
Its dimensional formula is [ML_IT"zj .

STRAIN ENERGY IN DEFORMED BODIES

ENERGY BANDS THEORY

When stress is increased continuously, a point A is reache at which
the strain increases more. This point is called elastic limit.

Beyond elastic limit, the material does not return to its original
condition when the deforming force is removed. It acquires what is
called a “permanent set”.

On stressing a point B, is reached at which the material continues to
strain without increase in load, i.e., the wire begins to “flow down” inspite of the same
constant load. This point is called the “yield point”.

After a large strain. It reaches the “breaking point” D occurs in the material is called
“breaking stress” or fracture stress.

o O —> Strain
=

—> Stress

In any type of strain, the work done per unit volume, i.e., potential energy or the strain energy
per unit volume

1 3 | )
= > Stressx Strain or U= =% Young's moudlus x (Longitudinalstrain)”  or

1 23 )
= Ex Bulk modulus x (Volume strain)® or U= %x Shear Modulus x (Shearing strain)”

ﬁf solid can be I:"cated as a densely packed system obtained by bringing together isolated
single atoms. An isolated single atom possesses a number of discrete energy levels that ¢an
occupied by electros the atom. Generally the electrons exist in the ground state, when exclt
clectrons can shift to higher energy levels. Usually only the valence electrons can participat®
in these excitations.

An energy state, which cannot be occupied, is forbidden gap.

www.educatedzone.com
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Chaptel"].
fﬂl.—__m‘nd fi d b Physics of Solid_-'i
e ormed by a series of epoer
' valence band. The valence 1‘!;1:4 ;:U.piy tcvc!ﬂ containing the valence electrons is known as
nature of the crystal. Ay be partially or completely filled up depending upon the

The next higher permitted band is cql|e
'partially filled. In conduction l'-m';d'v'l‘l1 y
Metals have positive temperature e
negative (o).

C;,ssiﬁﬂﬁﬁn of solids:

d as the conduction band. This band may be empty or
clectrons can move freely.

] cocMeie . : i >
oefficient (uy) of resistance while semiconductors have

three groups: (a
CONDUCTORS
o In the case of a
conductor, there will be no
forbidden energy gap. The
conduction and wvalence
energy bands overlap each
other.  Obviously,  the
electrons from the valence
band can freely enter the
conduction energy band.

. In conductors,
charge carries responsible
for the conduction of
electricity. are free
electrons.

v The electrical
conductivity of conductors
is of the order of

10° (ohm x metre) .

. Metallic conductors
have positive temperature
coefficient of resistance.

. The resistance of
conductor increases due to
addition of impurities.

o semiconductor
N-type WwW

INSULATORS

:nc [tr'lo:g?d:l:f i insulalu.r ,

energy band is
very wide and hence an
electron cannot jump across,
from the valence energy band
to the conduction energy
band. Only when a ver

y large

amount of energy is supplied,
an electron may be able to
Jjumps across the forbidden
band. This explains why
certain materials which are
perfect insulators behave as
conductors only at very high
temperatures. In the case of
diamond, the forbidden
energy gap is nearly 6 eV.
e In insulators, no free
electrons are available for
conduction.
e In Insulators, the valence
band is completely filled
while conduction band is
completely empty.
e The electrical conductivity
of insulators is very low in the
range 10710 107 (ohm-m)”"
e lonic crystals are insulators.
The other examples are glass,
wood, paper, mica, diamond,
ceramic, plastic etc.

All solid ; ;
Conduct s employed in electrical work may be classified into the following
0rs (b) Insulators (¢) Semiconductors

SEMICONDUCTORS
. In the case of
semiconductors, the forbidden
energy band is comparatively
small. For example 0.7eV for
(Ge) and 1.1 eV for silicon. In
these cases, when a small
amount of energy is supplied,
the electrons can easily jump
across the forbidden energy
band and reach the conduction
encrgy band.

e Semiconductor has a much
smaller energy gap (Ep
between the top of the highest
filled band (called valence
band) and the bottom of the
vacant band just above it
called the conduction band.

e The conductivity of
semiconducturs is of the order
of 1(ohm-m) .

e The conductivity of

semiconductors increase with
increase in temperature.

e In semiconductors, electrical
conduction is due to electrons
and holes.

e Semiconductors  have
negative temperature
coefficient of resistance.

0 The resistance of
semiconductor decreases due
to the addition of impurities.
At absolute zero temperature,
conduction band is completely
empty and the semiconductor
behaves as an insulator.

Tyi}es of Semiconductors

r

1

P-type semiconductor

w educatedzerecom
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Physics of Soligg
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N-TYPE HI’,MI['[)NI]II("I'UI{
. When a small amount of Pentavaic]
Impurity (Examples: Phosphorus, arsenic,

antimony ete.) is added to an imr_ms§c
semiconductor, we obtain an N-type ex{rinsic

semiconductor.
. In the N-type semiconductor, the

number of electrons in the conduction band >
number of holes in the valence band.

. The impurity atoms in N-type
extrinsic semiconductor are called donor
atoms as they donate an extra electron to
pure semiconductor or host lattice.

. In the N-type semiconductor, electrons
are called as majority charge carriers,
whereas holes are called minority charge
carriers.

. In the N-type semiconductor , the
Fermi level shifts towards the conduction
band.

- There is no charge on N-type
semiconductor because it is formed by the
combination of free negatively charged

alent

L 4

electrons and fixed majority carrier.

ICTOR

P-TYPE SEMICONDL

. When a small amount or trivalent
Impurity (Examples: gallium, indium,
boron, ete.) is added 1o an intrinsic

semiconductor, We obtain a P-type extrinsic
semiconductor, )

. The impurity atoms in P-type extrinsic
semiconductor are called acceptor atoms, as they
accept an electron from the host lattice.

¢ In the P-type semiconductor, the
number of holes in the valence band >
number of electrons in the conduction band,

. In the P-type semiconductor holes are
majority charge carriers while electrons
are minority charge carriers.

. In P-type semiconductor, the Fermi
level shifts towards the valence band.
. There is no charge on P-type
semiconductor also, because it is formed by the
combination of free positively charged holes and
fixed negatively charged acceptor ions.
s The energy levels of the hole can also
be calculated approximately using Bohr model.

DIAMAGNETISM

Diamagnetic .
substances are feebly

repelled by the magnet,

PARAMAGNETISM
Paramagnetic .

substances are feebly

attracted by the magnet.

FERROMAGNETISM
Ferromagnetic
substances are strongly

attracted by the magnet.

. Atoms do not have any

permanent dipole moment.

Atoms have °
permanent dipole
moments which are
randomly oriented.

Atoms have
permanent dipole
moments which are
organized in domains.

. Magnetization is small, | e

negative and varies linearly

Magnetization is
small, positive and varies

Magnetization is
very large, positive and

with field. linearly with field. varies non-linearly with
field.

. Susceptibility is small, | e Susceptibility is . Susceptibility is very
negaive and temperature small, positive and varies large, positive and
independent. inversely with temperature dependen‘t.

1 temperature,

*  Relative permeability | e Relative permeability | o Relative
1, .is slightly lesser than is slightly greater than permeability is much

: ur|11t%:}]is pr('lpmy' v.milp:,lf‘}l grater than unity.

is . is property is » i
exhibited by solids, liquids exhihitedpbypstil?ds. exh;rb}il;g rg}]? zg]):a:ll: only,
and gases. liquids and gases. that too crystalline.
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e — Physics of Solids
/ﬂ—‘—lt_is practically T y

It decreases withrise [e It decreases with rise

L)
indcpl?"dem of int
cm $
perature, in temperature and

temperature,

]
:E;cfh‘ﬁ above curie temperature
Bl, Cu, Ag, Hg, Pb, i becomes para.
mﬁ% ’ water hydrogen, He, Ne etc Cr P;Ja, K, MB-_MW Al, | Fe, Cc, Ni and their
M » 5N and liquid oxygen alloys are ferromagnetic.

diamagnetic.
are ClATAR — | are paramagnetic,

L o
:%':W » 1 Iron will become magnetized in the
N direction of any applied magnetic
H‘ilg NS feld. This magnetization will produce
% \ & magnetic pole in the Iron oppasits 1o
N ? that pole which is nearest to
kmf.[[!. /) It, 30 tha iron will be attractad
thyg X . 10 either pole of & magnet.
i B in bulk material /
I} he domaing ! -
] z== [l /
“B. m e Emamﬂny l"l .';
g material " applied [ |
BBl unmagnelized.  magnetic fiekd. | b
| SUPER CONDUCTORS

. Temperature at which material losses its resistivity and becomes super conductor is called
critical temperature.

' The first super conductor was discovered in 1911.

. Critical temperature of Al (Te=1.18K), tin (T=3.72K), lead (T.=7.2K) & Hg(T=4.2K).

e Complex crystalline structure known as yttrium barium copper oxide (YBa;Cu;05) is super
conductor at 163K i.e. at —=110°C

. Any superconductor with a critical temperature above 77 k, the boilig point of liquid nitrogen,

is referred as a high temperature superconductor.

*+  Magnetic resonance imaging (MRI)
’ Magnetic Levitation trains

+_ Powerful but small electric motors
£

*.

Faster computer chips
Concentrating U*** gas in centrifuge system.

MI neti : .
4 E;; H}'s:eres:: fux density for any value of current is always greater when the current is
de'::ere\;asiz; (:han-l::he: it i: increasing i.e. magnetism lags behind the magnetizing current.
turgt; : : ;
m‘:_z: magnetic flux density increases from zero and reaches a maximum value. At this stage,
agnetic p ted.
the material is said to be magnetically satura

EE..__ ; 232
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Remanence or Retantivity

When the current is reduced to zero, the material still remains strongly magnetized. It is due
to the tendency of domains to stay partly in line, once they have been aligned.

Coercivity

To demagnetize the material, the magnetizing current is reversed and increased to reduce the
magnetization to zero; this is known as coercive current.

. Once the material is magnetized, its magnetization curve never passes through the origin.

. The Coercivity of steel is more than iron, so it requires more current to demagnetize.

Area of loop

The area of Hysteresis loop is a measure of the energy needed to magnetize and demagnetize
the specimen during each’ cycle. This is the energy required to do work against interal

friction of domains. This work is done against friction, is dissipated as heat. It is called
Hysteresis loss.

A material with high retentively and large coercive force, would be most suitable to make a
permanent magnet, .

- H
P P Y TR T IR
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which of the followin
() (@) Rubber

& substanees
NCES possesges the highest ¢

(c) CUI-‘peI" (b) Glass sticity
What is the SI unit of modu| (d) Steel
s L 5 3 st ¥ s vhes
@ (a; EmJ 15 of 'Llll.*.llml}' :lf A substance?
(c) n\m : {b) Jm™
(3} ‘t:}h:;l_ﬂlre: the iillﬂ(‘llh'i(}llﬁ of Stress? (d) HL"II'”__I‘ a number, it has no unit.
(©ML'T? (b) ML 27!
figure shows the stresc.cson: (d) ML 7!
4 The fig : € stress-strain or. : :
@ graph is Hook’s law obeyeq? ' graph of a certain substance. Over which region of the
5
(a) AB y
(b( BC ]
(c)CD 5
(d) ED 2
E
STRAIN
'hi ne i e s
® ::1?::':3" of the following physical quantities does not have the dimensions of force per

(2) Stress (b) Strain
(c) Young’s modulus (d) Pressure
(6) Ifawire is stretched to double of its length then the strain will be
(a) zero (b) 1
(c) 2 (d) Double
(7) A wire of length L is stretched by a length { when a force F is applied at one end. If the
elastic limit is not exceeded, the amount of energy stored in the wire is
(a) FL (b) %2 (FL)

(c) FE¥/L M)%HE

(8  When a force is applied at one end of an elastic wire, it produces a strain € in the wire, If
Y is the young’s modulus of the material of the wire, the amount of energy stored per
unit volume of the wire is given by L
(a) Ye (b) %2 Ye,
B (c) Ye' (d) % Ye _ e
(9 A wire, suspended vertically from one end, is stretched by attaching a weight ﬂed : ﬂtﬂ
. the lower end. The weight stretches the wire by 1mm. How much energy is gained by the

ire?
@001 maga
(¢) 0.04] s

stored in deformed mnteriai. is valid for
(b) Non-elastic region
(d) Elastic for small force

{10) The area method to find energy
(a) Elastic region

. (¢c)Botha& b
(1 N-type crystals have (b) Negative charge
(a) Positive charge (d) none of these

(¢) neutral

i

-:ﬁ.___ www.educatedzone.com
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Chapter—l'? o
(12)  The resistivity of semiconductor is of the order l:f 6
(@) 10° to 109: am ES; e v
(c) 107 to 107" £2m :
(13) M)aterinls that undergo plastic deformation before breaking are called
(a) Brittle %3; E"ICHIZ "
(c) Amorphous .
(14)  How does the Young’s modulus relates with the temperature
(a) inversely (b) directly
(c) does not depend (d) none of these
(15) At 0K a piece of Si has
Conduction band  Valence band
(a) Filled Filled
(b) Empty Filled
(c) Empty Empty
(d) Filed Empty
(16)  Which of the following group represent doner atoms .- - .
(a) Indium, aluminum, phosphorous (b) Aluminum, indium, gallium
(¢) Phosphorous, antimony, arsenic (d) None
(17)  Any alteration produced in shapes, length or volume when a body is subjected to some
external force is called
(a) Stiffness (b) Toughness
(c) Extension (d) Deformation
(18)  The energy band occupied by the valence electrons is called
(a) Energy state (b) Valence band
(c) —ve energy state (d) conduction band
(19)  The curie temperature is that at which
(a) Semi-conductor becomes conductors  (b) Ferromagnetic becomes paramagnetic
(¢) Paramagnetic becomes diamagnetic (d) Metals become super conductor
(20) Ei}[ﬁ{::rt'i\_lma%net Tl(ljbemme fully magnetized at
a) High voltage A. b) Low
(c) Alternating current at its peak value Ed; D.C c\;lorlrt:ftea?;ak value
(21)  Which of the following produce magnetic field
(a) Orbital motion of electron (b) Spin motion of electron-
(c) Spin motion of nucleus (d) All .
(22) Ia\'laterlilalg in which valence electrons are tightly bound to their atoms at low temperature
re calle
(a) Semi conductor i (b) Super conductors
() Insulators > ) (d) Conductor
(23) (Tl;el'mﬂdulus of elasticity of liquids is
a
- %‘fﬁ infinity T ; Egg ﬁ?;:e of these
e young’s modulus of wire o i ;
szﬁ::‘l?d ragdius to.1/2, 1 Younu's E::Elftl:h:; :vl::.: ;:dllls ris Y. If the length is reduced to
a (b) 2Y
© Y (d) 4Y
(25} Which of the following is not true for a crystalline substance?
(a) short range order (b) no definite melt; :
(¢) Sharp melting point (d) all melting point
(26) E\)IIOIE inap ~I- type semiconductor is
a) an excess electron s
(c) a missing atom Eﬂ :?&:ﬁ?ﬁ:ﬁmmn
KIPS ENTRY TEST SERIES T
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G”Ptﬂ"‘ Physics of Solids

ﬁnd theory of solids explains satisfac

(@) Electrical insulators alone

torily the nature of

(b) Electrical conductors alone

Electrical semi conductors alone _
% e (d) All of the above

A vacant or partially filled band is called

@8  ctonband
(a) Conduction ban (b) Valence band

(¢) Forbidden band (d) Empty band

) A completely filled band is called
(a) Conduction band (b) Valence band
(c) Forbidden band (d) Core band
@0 The electrons in conduction band are free to
(a) Transport vibrations (b) Transport signals
(¢) Transport charge (d) Transport impulses
@31) The energy level diagram shown applies to:

o unfilld:
. N
(a) Semi conductor (b) an isolated molecule
(c) an insulator (d) a conductor

With increase in temperature the electrical conductivity of intrinsic semi conductor
(a) Decreases (b) Increases

(c) Remains same (d) First increases then decreases

Holes can exist in

(a) Conductors (b) Insulators
(d) All of the above

nality constant that relates the force per unit area

(c) Semi conductors
4)  Young’s modulus is a proportio

applied perpendicularly at the surface of an object to:
(ﬁj the shear (b) the fractional change in volume

~ (¢) the fractional change in length (d) the pressure

236
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(35) Inasemiconductors, the charge carriers are

(a) Holes only (b) Electrons only
(c) Electron and holes both (d) All of the above
(36)  The ultimate strength of a sample is the stress at which the sample:
(a) remains underwater
(b) returns to its original shape when the stress is removed /
(c) bends 180-
(d) breaks
(37)  Very weak magnetic fields are detected by
(a) Squids (b) Magnetic resonance imaging (MRI)
(c) Magnetometer (d) Oscilloscope
(38) Energy needed to magnetize and demagnetize is represented by
(a) Hysteresis curve (b) Hysteresis loop area
(c) Hysteresis loop (d) Straight line
(39) Insimple cube, one atom or molecule lies at its
(a) force corners (b) nine corners
(c) eight corners (d) six corners

(40) The bulk modulus is a proportionality constant that relates the pressure acting on an

object to:
(a) the fractional change in volume (b) the shear
(c) the fractional change in lengt (d) the spring constant

KIPS ENTRY TEST SERIES 237
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p:n JUNCTION AND ITS CHAR CHARACTERISTICSGF germanium or silicon is grown in such al

A p-n junction is formed when a crystal . & i
Wal.;rl:ﬁlat if one half of crystal is doped with a trivalent impurity an e other hajy

with pentavalent impurity
p
n
v
. Its n-region contains free electrons as majority charge carriers and p-regiop
contains holes as majority charge carriers.
. In N-region the minority charge carriers are hole
charge carriers in case of P-region. . .
. Just after the formation of the junction, the free electrons in the n-region because

of their random motion diffuse into p-region. As a result, a charge lcs_s region is
formed around the junction in which charge carriers are not present. This region is

known as depletion region.

s while electrons are minority

Do you know?
An extrinsic semi conductor i.e. a semi conductor after doping still
remains electrically neutral whether it is p-type or h-type

FORWARD BIASED p-n JUNCTION

When an external potential difference is applied across a p-n junction such as p-
side is connected with positive and n-side with negative terminals of the battery.

. The external potential difference supplies energy to free electrons and holes in the
n-region and p-region respectively. When this energy is sufficient to overcome the
potential barrier, a current of the order of a few mili-amperes begins to flow across
the p-n junction. In this state, p-n junction is said to be forward biased.

. If for ward bias voltage is increased by AVy, the current increases by Alr. The ratio

AV, .
—Z is known as forward resistance of the p-n Junction. i.e,

S
AV
st

f M’-

For yvour information

The forward biased barrier potential for silicon is 0.7V while for Germanium is 0.3V.
REVERSE BIASED p-n JUNCTION K _
When the external source of voltage is applied across a p-n junction such that its
positive terminal is connected to n-region and its negative terminal to p-region
. In reverse biased situation, no current flows due to the majority charge carriers.

However a very small current, of the order of few micro amperes, flows across the
]

Juncm::tn due to flow of minority charge carriers, known as reverse current or leakageé
current.

Leakage current increases with increase in voltage,

At a certain high voltage the reverse current | \ :
break down voltage. ncreases sharply, This voltage is called
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5 I (millinmps)
n
4 Forward
X ]
2} Ve
lenicage curvent [ =
Ll T S [ '
i L 1 it
bt % -4 =3 -2 4 oy 2 V (waies)
Feyerie il
C = L
rever B .l
Vot L" I 5
‘4--
v

ror your information

The leakage curr Sl % - . 2
ag ent for Ge is in amperes while for silicon it is in microamperes.

IFICATION
Conversion of alternating current into direct current is called rectification.
. There are two very common types of rectification. D
.wave rectification (HWR Input .l
. One diode is used. signal : Output

signal

. For upper half or lower half is rectified.
. Can be used for charging battery.

Draw Backs
. More pulsations in the output wave form.

. Average value of the out put DC signal drops.

!‘ull wave Rectification (FWR)

Can be carried out in two ways

Full Wave
Rectification

|

Ordinary transformer
with bridge rectifier
circuit employing four
diodes

Centre tap transformer
with two diodes

. Four diodes are used. ,
e Two diodes remains ON (FWD Bi
two remains off (Reverse Biased)

ased) in each half of the input cycle while other
in the same half o the cycle.

www.educatedzone.com
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Chapter—la —
Summary i
If input wave has “T" Time period then L
O~T/2 D) &D;-Off and D; & :)“ - g;‘f
T/2~T Dy & Dy-On 0 » FLTERED AC
FIF_CTIF'F"“G HECTIFIED »
s i &% LY
; = TINE -
H E .
g o ]
- TIME ~
+
X + +
s
43 ‘ ]
Hpaec ey i !
Advantages
. Very inexpensive method of rectification.
¢ Average values do not drop significantly.
. Lesser pulsations are there in the signal compared to HWR.

Do you know?

The frequency of the FWR wave is two times the source frequency

SPECIALLY DESIGNED p-n JUNCTIONS
Light Emitting Diode
L]

Light emitting diodes (LED) are made from special semi-conductors such as gallium
arsenide and gallium arsenide phosphide.

- When an electron combines with a hole durin ias c i
L Dt g forward bias conduction, a photon of
. Convert Electric energy in to light
Photo Diode
' Photo diode is used for detection of light.
- A photo diode can turn its current ON and OFF in nano seconds.
. Photo diode is fastest nhotn detection device,

% |- Do you know?

. | The photo diode is operated
¢ ; in reversg biased region - .

i

-:. L3 - .. I'
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etection of both visible ang

)

S
> o

II] utomati.c B“ﬁt‘:hit]g' invlﬂiblc spectru ms
(Iﬂ Logic circuits.

[iiﬂ gptica-l

i ottaic Cell

tor? i
e quch cells are p-n junction in

. whi : ;
¢ sed to drive a current throu ch potential bat

—— ——oueh external circuit wh

rier between p and n regions is
en light is incident on junction.

that can ac :
— Free electron cept an electron
Proton

@ Tightly-held electron
Step 1

negailve charsder

Step 2

n-layer

p-layer

positive charge

1900000600000 "'
b= p-n junction

.... ...... @ | p-layer

“|I'm-layer -~ -

' = . - p-n junction
]i ® ."{‘. ‘—Ef. @ '/z 0@ p-layer

R e
]g‘; _‘T_ // i .“-.__...--'

The current is directly proportional'to ;thsepmteh:lity nil ﬁsgh:t: .u;olusa.ﬁﬁs o s
. series-parallel art : :
Eﬁoﬁizt?omob!m; fmcafmr p!tam:zr;:mnels and are commonly used in satellites and

space stations.

T e A - ti
-Rm-__%s___w ponent of an electronic circuit consisting of a small block of semi-conducting
active com

. made.
material to which at least three electrical contacts are

Transistor}.

Bi-Junction
Field uffet;;_n ramsistor (BIT)

transisior

) ' : . 242
"‘--.______ __//—
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Types of Transistors [
iy s terial is sandwiched between wo n-type materials is

A transistor in which p-type ma
known as n-p-n transistor.

Emitter _ Collector .
O F )
Base ;
| BB Iy Al
Ve Vie
Circuit

i . | i

E
Collector (C)
Base (B) ——{&i=nis ,i@ { 0
BE < 0

Terminals Of Transistors _

Emitter: It provides majority carriers for current flow

Base: It controls the current between emitter & base.,

Collector: It collects the emitted majority carrier from circuit operation.
The emitter has greater concentration of impurity as compared to the collector. Collector is
physically larger than emitter. '

Current Flow in n-p-n Transistor

. Emitter base junction is forward biased,
. Emitter injects a large number of electrons in base region.
[ ] IE=[C+IB ’ IB<<I:

Transistor gain of current B) =i—'~"
B

KIPS ENTRY TEST SERIES =3
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ﬁ; an Amplifier
A junction transistor in the co

4 a suitable resistor, called

mmon e .
a load is con mitter mode can act as a voltage amplifier, if
nected in the collector circuil.

Vou | Be
[ v L,

re = in put emitter resistance

e ratio Of —L
Th v s called voltage gain of the amplifis

m

Transistors are used as switches in many important ele
In ‘arcer 10 G, the switch, @ large-potential V ‘ trol
terminals. g 1S applied between contro
An electronic computer is basicall ; .
va :
are made from transistors. y vast arrangement of electronic switches, which
RATIONAL AMPLIFIER
An operational qmpliﬁer is_so called because it can perform electronically.
The term operational amplifier or "op-amp” refers to a class of high-gain DC coupled
amp‘hﬁers W“‘h two inputs and a single output. The modern integrated circuit
version is typified by the famous 741 op-amp. Some of the general characteristics of
the IC version are:

I
« High gain, on the order of a million '::;ruttm’
« High input impedance, low output impedance Output
. Used with split supply, usually +/- 15V
. Used with feedback, with gain determined by the o
feedback network. inverting
nput

CTERISTICS OF OPERATIONAL AMPLIFIER

input resistance
It is resistance between the
of the order of several mega ohms.
No current flows between two inputs.
Low Qutput resistance
It is the resistance between

(+) and (-) inputs of the amplifier. Its value is very high

the output terminal and ground.

Its value is only few ohms
High voltage gain
It also called open loop gain denoted by AoL
V. v,
- Gain=—> Ay = I,‘_

V.-V

The open loop gain for amplifier is very high ~105,

Y TEST SERIES _
N : www.educatedzone.com
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Chapter—- 18 Electronicg
OP-AMP AS INVERTING AMPLIFIER y ki
. The non-inverting terminal (+) is grounded; its potential 1s z€
L =% and 1, =-2
h=Ih ;
A ¥
R R
L
Vo
. Signal is inverted
R,

Gain is defined as the ratio of output voltage to input voltage.G =— R
i

OP-AMP AS NON-INVERTING AMPLIFIERS .
In this case the input signal V; is applied at the non;inverting terminal (+).- -

I

Y

Gain only depeﬁds upon values of R zmd R, and is ind
S of e Ol . P of Ra 1 is independent of the open loop

OP-AMP AS A COMPARATOR

B OP-AMP usually requires two power supplies of equal voltagé,- but of opposite

polarity.
. Most OP-AMP operate with Ve = +12V supply.

KIPS ENTRY TEST SERIES
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P ARATOR AS A NIGHT SWITCH
= WHEN INTENSITY OF LIGHT FALLS BELOW A CERTAIN LEVEL, THE STREETLIGHT IS

AUTOMATICALLY SWITCHED ON. THIS CAN BE ACCOMPLISHED BY UBING OP-AMP AS A
COMPARATOR.

R
=—oa—xV,
Vi R, +R, X Vee,
LDR | LIGHT DEPENDENT RESISTANCE

V= R, % Vee

"R, +R,
v’ provides the voltage to () input of OP-AMP.
At Day time '
V' >V,
and Vo= -Ve
Light switched off
At Night
Ve V:
Vo= +#Vee
Light switched on
<
"3
s
< E
T30
< !
! ™ ~
b 4 ' -
R
; : i ircuit
. & _ A logic gate is a digital crcutt
bt are building blocks of 2 dlglﬁ:l ;cy:\ieﬂ:n the iﬂput and out;:tlit volt:fgt:ﬂ;::
. Logic gates ; .c relations arious combinations..
which is based on certain log! ut for v

: . ' vor diodes and transistors.
the circuit. That 18, & logic it using the semiconductor ch‘ |

i logic gates &arc e: .
glhp;?;;h&r:fbasic logic gates. They ar — .
o (b) AND gate () ¥ , . S
(=) e . called “Boolean Algebra’.
BOOLEAN ALGEBRA an “Algebra of logic” :.;hﬁ;; !:;:zuvaiues or states for its

elo o that it permits onY. ic, “on” and “off”
George BOiiJ_ic:tE: C:B:f this Elgebrﬂ’;: lt;hﬂ e and uhllﬂ';::‘ ‘Ehof' 1:5; «1” Thus car-.‘.h
The I&a:: These tWo0 states maj;hcmgtit:ﬂl way these '
Tb'nnlElr::‘;lec'm:;1::.i¢: ircuit DUt I B0 1y values 0 of L

X sume
Boolean variable can 83

i i
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OR GATE | - =
. OR gate is device that combines A with B to give Y. the OR gate has two (or more)
inputs and one output. . L
' i aout OR gate is shown in hgure.
The symbolic representation of a two 1np gar sshmmiligus, -

n either A or B or AtB =Y
if both inputs

L]

. These variables A, B and Y have only one 0
either O or 1. The OR gate has an output 1 whe
both A and B are 1. Obviously the output would be 0

are 0. 5
. The OR gate in terms of Boolean expression is A + B = ¢ re.?\d as “A OR B equal Y”
The meaning of this equation is that Y is true when either A is true or B'is true or both
are true,
. A table which gives the output states for all possible inputs. s
Equivalent sn{;itching circuit tﬁ,?“ Gate

TRUTH TABLE

0 : BA BA
0,1 state

0 0
0 | | 0,0 state |
I 0 I Bulb is off Bulb is on
e l A AN
BA BA
1,0 state 1.1 state
Bulb is on Bulb is on
AND GATE ;
. The AND gate is circuit which provides an output when all the inputs are

simultaneously present.

. The symbolic representation of a two input AND gate is shown in figure.
. The AND circuit has two (or more inputs and one output. Here
also the two inputs have been marked as A and B while output A.B=Y -
as Y, A, B and Y are Boolean variables, i.e., having only two values, i.e., either 0 or

1. The AND gate has an output 1 when its both A and B are 1.

. The AND gate in terms of Boolean expression is A.B = Y read as “A AND B equals to Y”.

. The logical meaning of this equation is that Y is true when both A and B are true.
TRUTH TABLE " Equivalent sviitching circuit t:; OR Gate
e J e —
=D D
0 0 0 Laa 1T 82 |
0.0 state State
0 l 0 Bulb s off Bib e oty
| 0 0 A
| 1 | [~ s [—‘A b
KD KD

I_ﬁ/" |84

1,0 state |
Bulb is ofl Bdllbsit:lgn

KIPS ENTRY TEST SERIES e
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oA

. NOT circuit han one input

null'”'” is not the same an ity i, e out

; ; PUL, It inwve |pm' I is also called NOT gate because
Yl ey o Tl " . 4 . .
ghus NOT cireuit negates the inpyy fu,-n,”(;:; 8 the polarity of the pulse applicd to it.

bolic representatic
The 8ym . M of the NOT pate is s « :
' when A i80,Yis T when Ay 1, vy o A I, A__V_Y

Y=A
symbol (-) i > :
' =Y reads “NOT A cquals to Y”, ¢ '[ :l S referred as NOT. The Boolean expression
BLE + ILimplies that Y is negation (or inversion) of A.

TA
Uﬂ.«l”w NOT truth Table

In Boolcan algebra, the bar

0| 1

f——

110

JENAND GATE
1t is combitialon of AND gate and NOT gate. If the output Y’ of AND gate is connected to

the input of NOT gate, the resulting gate is called NAND gate. The Boolian expression for
NAND gateis Y = A.B

combination of AND gate
A B

0

I

| 0

1
NOR GATE : '

+  The NOR gate is a combination of OR gate and NOT gate. If the output Y’ of OR gate is

connected to the input NOT gate, the resulting gate is called NOR gate. The Boolian
expression for NOR gateis Y=A+B

and NOT gate

) [ et | |t

0
&1 1 1 | g | B Y
EXCLUSIVE OR GATE (XOR)

’ The output of the exclusive — OR Gate is | if its either input, but not both is 1. Which means
that when the two input are different (one is 0 and the other 1) the output is 1.

Y=AB+AB
A N - N

A|lB Y A — i

T . .8 D—
011 | I AR V| Rp+ABeY
110 1 A.B+A.B=Y =1 A5 i

i N, | l I l 0 J ' rse i
Ote: This circuil is also called an “ inequality operator or detector because it produces output only

When the two inputs are differeifyyy educatedzone.com
_____________ ' 1248
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EXCLUSIVE NOR GATE (XNOR) : )
. The exclusive NOR gate, abbreviated as Ex-NOR, operates exactly opposite 0 Ex-abhrewatgd 9
Ex-NOR, operates exactly opposite to Ex-OR gale
Y=AB+AB
; A P> A AB
A|B Y A : 1 Y
00 [ nﬁ,o—‘! b ) ¥
0|1 0 .ol Nl e—
110 0 AB+AB=Y . %] A.B+A B=Y
| 1 1

GATE AS BUILDING BLOCK IN DIGITAL CIRCUITS .

®*  Repeated use of any of the basic gates (OR, AND and NOT) alone does not produce g
different gate. However, the repeated use of NAND (or NOR) ga?c can produce all the
three basic gates. Hence, the NAND (or NOR) serves as a building block in digital
“circuits.

. To obtain NOT gate from NAND gate: When the two inputs A and B of the NAND
gate are joined together to make one input, then NAND gate works as NOT gate,
using A = B in the truth table of NAND gate we get the truth table of NOT gate,

A
0 0 i ——
1 1 0 B

. To obtain AND gate from NAND gate: When the outputY’ of the NAND gate in
connected to the input of the NOT gate (made from NAND gate by joining. its two
inputs together), the combination functions as an AND gate. Negation of last
column of the truth table of NAND gate gives the truth table of AND gate, provided

we read columns A, B and Y only.
' As Y’ Y
B ; . *

. To obtain OR gate from NAND gate: When the two inputs of a NAND gates are
joined together, it works as a NOT ‘gate, Now, if the inputs A'and B are inverted by

using two NOT gates (obtained from two NAND gates) and the resulting outputs A
and B are fed into a third NAND gate, then the arrapgement works as an OR gate.

—_—l— DD

=olcio

—lo|—|o
| | i | s

NOT Gates
(obtained from NAND Gates)
A A
0 0 I 1 0 NAND Gates
0 M 1 0 1 Y
1 0 0 I I =
] 1 0 0 1 B
e  The konstruction of the truth table of this arrangement is .expla.ined. The columns

A, B 'ﬁnd Y of.this table form the truth table of a NAND gate. The truth table of OR
gate is'obtained by reading A, B and Y only, ;
! \ v

-
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PRACTICE EXERCISE

In p-type semiconductor the
_(mMholes and electrons

(¢)electrons and proton

) majority and minority charge carriers are
(b)electrons and holes

(d)holes and protons

. Semi~conductors with
§ @ (@N th donor atoms and free clectrons belong tothetype
(c)mix (b)P

| 16 piode can work as (d)any of above

a)oscillator :
( (b)transformer

(c)generator : . | :
{d

Acceptor and donor impurities donate Jrcctisiex

(a)n-cdiriers only B

HpeaTricrs and n- carriers respectively  (d)n-carriers and p-carriers respectively
p-n junction when reversed biased acts as a

(a)capacitor : (b)inductor

(c)on switch ) (dYoff switch

In p-n-p transistor, the collector current is

(a)equal to emitter current (b)slightly less than emitter current
(c)greater than emitter current. (d)any of above

In n-p-n transistor, p works as

(a)collector ~ (b)emitter

(c)base . _(d)any of above

The simplest type of rectification known as half wave rectification is obtained by
(a)using a transistor
. (b)suppressing the harmonics in A.C voltage
. fe)suppressing half wave of A.C supply by using diode

(d)using a Coolidge tube
_ Identify the correct statement about minority carriers-
" (@holes in n-type and free electrons in p-type (b)holes in n-type and p-type

. (c)free electrons in n-type and holes in p-type (d)free electrons in n-type and p-type
)) Depletion region of a junction is formed
~ (&)during the manufacturing process
(c)under reverse bias

(b)under forward bias
(d)when temperature varies

The combination of these gates are uivalent to
o
—
(b) NOT gate
(d) XNOR gate

RO ias to a large value in a pn junction diode, the current
increasing the reverse b (&) romiins fixed

i - d)decreases slowly
¢) increases suddenly . (

= ) y th test energy gap?
_e_oﬁ.tﬁe following has the great (bconductor

s (d)all of above
ni conductor

, of resistivity tor is of the order of
o rowis Rox congee (b)10® ohm metre

n metre (d)10"* ohm metre

www.educatedzone.com
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(15)  Which of the following will represent OR gate

(a) F (b)
A A
X
1] n
(c) (d)

(16) Hole is equivalent to
;aj"éi positive charge
(c)a neutral particle

(17)  Which one of the following is not a donor impurity? .

(b) a negative charge
(d)an electron

(a)antimony (b)phosphorus

(c)aluminium (d)arsenic
(18) Forward current through a semi conductor diode circuit is due to - -

(a)minority carriers _(bymajority carriers

(c)holes (d)electrons
(19)  In the transistor schematic symbol, the arrow

,(a}i?located on the emitter (b)is located on the base

(c)is locate on the collector (d)points form north to south

(20)  The symbol of n-p-n transistor is
E B
C B
B
() (d) none of these

(21)  In full wave rectification, the output D.C. voltage across the load is obtained for
(a) Thcﬁmsitivc half' cyole of input A.C. - (b) The negative half cycle of input A.C.
The complete cycle of input A.C. (d) All of the above.

KIPS ENTRY TEST SERIES 251

www.educatedzone.com




[

Chapter—ls

The semiconductor diode can be used »
b

@ _{ay’It has low resist a rectifier beeause

Electronics

e :135 :{?“; r?sl'.simncg to the current flow when forward biased

(c) It has high resistance to the current flow when revers b'l:rlSL ‘

(d) Its conductivity increases with rise of temperature e plased
L .

o) piagram shows three logic gates X, Y and Z

_‘>x°_ :?_é>»—

s 3 Z

Which of the following is correct about the names of the three logic gates?
X Yy | 7

(a) | NAND [ NOR | NOT
(by|NOT | NAND | NOR
(¢) |NOR | AND |NOT

(d) | NAND | NOT | NOR ;
(4) The device or circuit used for conversion of A.C. into D.C. is called

(a) An amplifier. ~(b) A rectifier
(c) Filtering circuit (d) Converter.
.’ﬁS) The device used for conversion of D.C. to A.C. is called
(a) Converter (b) Amplifier
(c) Inverter (d) Oscillator

(6) The specially designed semiconductor diodes used as indicator lamps
circuits are

(a) The switch (b The light emitting diode
—\ (c) The photo diodes (d) Solar cells. .
@ The specially designed semi-conductor diodes used as fast counters in elec
are :
(a) The light emitting diodes (b) Ph?to ‘,ilﬁdes
(¢) Photo voltaic cell (d) Solar cells.

N
l@ The alternating voltage is an example of
(a) A digital waveform

(b) An analogue waveform
(c) Discrete waveform '

(d) None at all

29)  For ampli i tr
plification by a tra :
(a) emitter and collector Ag{gruﬁ;;‘;ﬂagﬁz
(¢) base and collector ( y

@ AND operation can be represented by
(a) Two switches in series

(c) Both “a” and “b”

NAND gate is a combination of

() AND gate and NOT gate

(c) OR gate and NOT gate

(b) Two switches in parallel
(d) None of these
@31y

(d) NOT gate and NOT gate

: irrent a .
verse biased. flow when forward biase io i ;
re & high resistance when

in electronic

tronic circuits

nsistor the signal to be amplified is connected between the

(b) AND gate and OR gate- *" L

e —
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—
(32) To obtain an n-type semiconductor germanium cryS!ﬂI; it must.be doped with foreig,
atoms whose valency is i
(a) 2 ' (b)3
(©) 4 G (dys
(33) . The gate which changes the logic Jevel to its opposite level
(a) NOR gate _(b)NOT gate
(¢) NAND gate : (d) Any of these
(34) X= AB+AB is Boolean expression for
(al)OR g " (byX NOR gate
(a) NAND gate ~ (d) X-OR gale
(35) In forward bias the width of potential barrier
(a) Increases ,(lichcreases
(c)Remains same (d) No effect
 (36) For the manipulation of the quantlﬁes, which have values 1 and 0 special algebra is
used called:
(a) Simple Algebra ' (b) Newton Algebra
- (¢) Leibnitz Algebra _{dy Boolean algebra
(37) The electronic circuits which implement the various logic dperations dre calfed -
" . (@Logic gates + (b) Boolean algebra
__ (c) Amplifier gain (dy Logic functions .
/(38) An OP-AMP as a compnrntur is a'circuit that compares the signal voltltge on one of its
i inputs with a
‘ (a) Non-inverting vottage at output - (b) Reference voltage on the.other
~ (c) Virtual input , (d) Output ;
(39) An OP-AMPs can amplify :
(a) D.C. : (b) A.C. -,
{eYBoth A.C. & D. c. - (d) None of the above 7
(40) Non-inverting amplifier circuits have } .
' (a)'A very high input impedance (b) A very 16w input impedance
(c) A low output impedance' ~**- -~ (d) None of the above
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Chapter_19 Dawn of Modern Physicg

—

PHYSICS
1

Classical Physics Modern Physics

CLASSICAL PHYSICS : MODERN PHYSICS
It is based upon classical mechanics or | Itis based upon quantum mechanics
Newtonian mechanics
It consists of Newton’'s laws of motion and | It is a discipline of laws of physics that deals
other laws dealing at macroscopic level. It | at microscopic level as well as macro levels if

deals at ordinary everyday life, car is consider as special case.

Span of classical physics include; Span of modern physics includes;

(i) Newton’s three laws of motion, (i) Michelson's and Morley’s findings.
(ii) Newton’s law of gravitation. (ii) Schiodinger wave equations.

(iii) Four laws of thermodynamics. (iii) De-Broglie.hypothesis.

(iv) Gas laws. (iv) Bohr's ideas. i

(v)] Maxwell's equation of e.m waves. (v) Heisenberg's uncertainty principle.

(vi) Plank's theory.
(vii) Special theory of relativity
viii) General theory of relativity..

IDEAS OF MODERN PHYSICS

. Light is an electromagnetic wave

Light consists of photons, each having energy E = hf

Speed of light is a universal constant in vacuum that is independent of motion of source and observers.

Absorption and emission of electromagnetic waves takes place in the form of

packets of energy called photons.

True laws of physics retain their mathematical form in all inertial frame of reference.

All motions and rest are relative.

There is nothing like absolute rest or motion.

Wave - particle duality.

Reaction takes some time to replay, after action.

Matter waves are associated with moving particles.

Einstein Equation’s Energy mass relation is E = mc2

Photon is splitted into a pair of electron and positron, process called pair production.

Positron and electron are annihilated to photon.

Position, momentum, energy and time can’t be measured accurately at same time.

RELATIVE MOTION

. The concept of direction is purely relative.

. The experiments give same results in same frame of reference. In different frames, give
different results.

FRAME OF REFERENCE i
The coordinate system x, y and z axes from where observation is made is called
frame of reference.

. Inertial frame is that either it is at rest or moving with uniform velocuty
o Non inertial frame is that which is in accelerated motion.
° Earth may be considered as an inertial frame of reference for motion on Earth.
—
255
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The frame of reference in D:I).ynu know?
: i 5 wihic . -
inertial frame of reference h the law of inertia is valid is called as

THEORY OF RELATIVITY

~ In 1905, Einstei
; In 5, Einstein put forward his theory of relativity

Special theory of relativi T
’ ity deals with :
mportant Results of Special Theo ::m;;l;?:zi:avimcs i

m
¢y mE—
=Y
s
vE
+ =1, l-c—2 (Lorentz Contraction)
t, o
+ t= = where v = relativistic speed
"
- E = mc?

+ All motions and rest are relative.
+ No body moves with velocity greater than velocity of light.
For your information
At ordinary speed (as in common life) the re
m = Ile
£=0 asv=CcC
t=1t, :
that is why we don
NAVSTAR NAVIGATION SYSTEM
’ Modern- system of navigation satellites called NAVSTAR use results of special
theory of relativity.. '
. The location and speed anywhere on the
50m after 1hr flight and 2cms™ velocity Wi
BLACK BODY RADIATION
Black body is an ideal ra
* The emissive or absorptive P
' Black body is very bad reflector
: Black body emits electromagnetic waves
Intensity Distribution of Black Bod
' Lummer and Pringshelm measure

wavelengths. |
isti in
Curve shows the characteristics depe?: e
At a given temperaturc the energy
spectrum. :

sults of special theory of relativity are

% observe any cha.ngﬁ in length, mass and time in ordinary life.

Earth can be measured accurately up to "
th use of NAVSTAR.

diator and ideal absorber.

ower is 1.

d the intensity of emitted energy of different

gupon temperature.
t uniformly distributed in the radiation

W 256
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Chapt er-19 Dawn of Modern Physics
. Amaxx T = constant = 2,.9x10-?m K so, Tac x
] The area under the curve shows total amount of energy i.e. emissive power.

Energy (area of curve) is directly proportional to the fourth power of Kelvin

temperature i.e. Stephen- Boltzman law isEaT*
E = 6T¢
6= 5.67x10-8 Wm2K-+ = Stephen's constant
Shape of black body radiation curve is same and independent of material of the body.

L]
. Classical attempts for explanation of black body radiations are given below.
+ Wein’s Displacement law holds good for shorter wavelength.
+ Rayleigh Jeans law holds good at longer wavelength. e .
+ Plank’s quantum theory explains the black body radiations that absorption and
emission of radiation takes place in the form of packets of energy called quanta i.e.
E = hf. It holds good at all wavelengths. .
+ Max Plank receive noble prize in 1918 in physics for discovery of energy quanta .
10 '*ultrnvinlrli visible E infrarcd
£
0 1.0 Y TR 3.0
Wavelength A (um)
THE PHOTONS '
. Einstein presented the idea of light energy consisting of packets of electromagnetic energy.
. Max plank explained the emission and absorption by the atoms from a black
surface is in the form of indivisible packets called quanta.
Max plank put discontinuous (granular) nature of light.
J The beam of light with wavelength A consists of stream of photons traveling at speed
c and carrier energy hf.
H As E = mc? and E-=hf
: then mc? = hf .
or mcece = hf
hf
mec = —
c :
As mc = " ¥
pand I = Y P = momentum
then p= .tl-
A

¢ Emission or absorption of energy is applied to any oscillating system.
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Compton effect hf<0.1MeVv
+  Pair production 0.1MeV<hf<1MeVv
hf>1MeV

for your information

The interaction
of radiation with
matter.

lontzation

PHOTOELECTRIC EFFECT AND PHOTON THEORY OF LIGHT

’ When light is incident on the surface of a metal electrons are emitted from it. This
_ phenomenon is known as “Photoelectric effect.”
*  The photoelectric effect supports the quantum nature of light.

*  Emitted electrons are known as photoelectrons.

" This effect is based on the principle of energy conservation.
: Photoelectric effect was first explained by Einstein for which he was awarded Nobel
Prize | i
Smdylgftggqytzzfec}t?li Effect: The emission of electrons from metallic surface, when
light of specific short wavelength is incident on it is called “Photoelectric effect”.
Hallwaclfa lied some potential difference across two Zn plates in a quartz vacuum
tube and Efd d the flow of current. When ultraviolet light is incident on'cathode
Current ﬂ:ws ilr: the circuit which vanishes when no light fadlls. When light falls on
3 i circuit is negligible. | |
a:l‘oiietthe ;:urre? tim ;—::nt light on photoelectric current: When the intensity of
lightnof }:: tﬂe;cy“;grc than the threshold frequency is _increased the number of
PhOtDelectr?)ns increase i.e., the phomeiecfnlc :urr;:nt isﬁ ;Eirease. $
Photoelectric current, a1 wherel=Intensity
Eﬂtet
L

1
of oelectric current:
i al current first increases and at a fixed

m value known as saturation current. =
alue of photoelectric current is zero. This negative

Effect

On increasing the potenti
.  Potential reaches a maxaimu
At a fixed negative potential the v

2 : ial ;
Potential is called stopping potentis i ineti
' _ s : the maximum kinetic energy of photoelectrons.
. The stopping potential is proportional to tac

3 frequency of the incident light.
= 1\11:& Stopping Pom?gaj d_e Peiii.: Sir;pt:;d-t}: '!:hv.a.i:l:;tv::n&'-iii}r of-the Incident light.
‘Hm-ga.i___iftoppmg potential does
NTRY TEST SERIES www.educatedzone.com
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c current:

Effect of frequency of incident light on photoelectri . _
B A sim‘;lc linJ::ar relation exists between stopping potential (maximum energy of

emitted electron) and frequency of incident photon.

=hfi-K.E
hf=eV + ¢, or hf = K.E + ¢o or o= hf = K.Emax ok s
-~ A
=
H g
= 5 : Current 1 2]
o 12 TR ;
T 2 i
Constant Inlcilsjlj"_v ..-" Light frequency () ~
¥ s
. o) ¥ i AR i !
]
Laws of Photoelectric Effect:
. The rate of emission of photoelectrons from a metallic surface is proportional to the
intensity of incident light. .
. If the frequency of incident light is less than a specific minimum (whatever the

intensity of light) electrons will not be ejected from the surface.

This minimum (threshold) frequency is different for different metals.

The photo energy corresponding to threshold frequency is known as work function of
metal. 2

he
¢, = hf,= X
. The maximum K.E. of emitted photoelectrons is pl;oportional (linearly related) to the
frequency of incident light but does not depend on the intensity of incident light.
. The time interval of incidence of light on the metallic surface and electron emission
is negligible (less than 10-8s). i..e, the process of electron ejection is instantaneous.
Parameters of Photoelectric Effect

. Work function (¢;): The minimum energy required to eject an electron from the
metal surface is known as its work function. ¢o = hf,
(a) It depends upon:

+ The impurities present on the surface of the metal

+ The nature of metal
(b) Its unit are eV, joule and erg.

L]

(e) It is a property of material and not of emitteci electron.

. Photo sensitive material: Those elements that eject photons when high frequency
light is incident on the material are called photo sensitive material.
. Saturated photocurrent:’

The ‘maximum value of photocurrent is ‘called - saturated
current. .

. Due to stopping-putential-me. work done by electrons is equal to the maximum kinetic
energy of electrons.
' |
eV, =—mv’
2 max
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i stein’s Explanation of Photge] Dawn of Modern Physics

; . : ectri
In interaction of light with © Effect: Ligh
t matter light actg . Light has dual (wave and particle) nature.

exchange or propagati , : s
he Pagation of light js ip, the forr:ﬂ;:mlc. According to quantum theory the
E=hf= . small energy packets called photons.

Emstein’s Photoelectric Equation:

K-Em“ = hf ‘—¢u = hr - hf"ﬂ

=]

=h(f-f,)

, | = = hf -
jmportant Graphs: g *
KE=hf=l¢
) A :
K.E K.E
KE&- |
A
) f i

Failure of Classical Theory to Explain Photoelectric Effect:
The wave theory of light completely failed to explain the experimentally established facts

about photoelectric effect.
+  The fact that maximum Kinetic energy of photoelectrons does not depend on intensity of

incident radiation.
v The existence of a threshold frequency oF wavelength.

For your Information
A weak beam of radiations having frequency more than threshold quuﬁ? 2 ; allé
eject a photo electron while an intense beam of frequency lesser than thresho

e xplained in - Can be explained in terms of
T | Phenomenon terms of waves. particer
Reflection - I . e
Refraction /::i,,4
—
Interference /‘__:_){f_;
®—
, Diffraction e
Polarization l\/\f\/ \/ /_,———“‘“— I
;ﬂtsd W / ®— /
Otoelectric effect ; ® /
i — /f\;/,\/_,\// |
ot

260

ey ENTRY TEST SERIES

www.educatedzone.com



Chapte,_]_g Dawn of Modern Ph?ai_c:.

PHOTO CELL
. A photocell is'based on photoelectric effect. .
A simple photocell consists of a glass bulb with a thin anode rod and a cathode of

an appropriate metal surface, . )
Sodium or potassium cathode surface emits electrons for \{151b1e light.

Cesium coated oxidized silver emits electrons for infrared light.

Some surface selenium or silicon emits electrons for ultraviolet rays, X-rays and y-rays.

L
L]

L

Applications of photocells

+ Security system

+ Counting systems
+ Automatic door systems
+

+

+

+

Automatic street lighting
Exposure meter for photography
Sound tracks of movies
Solar panels in watches and other appliances
COMPTON EFFECT
When a photon hits with an electron, it scatters with
frequency less than that of incident photon; It is
' known as compton effect.
. Usually X-ray photons are used because of high energy (= 17.5 KeV).
Change (increase) in wavelength is called Compton shift. '

Al = 7\.r—_li =
h
Al =——(1-cosB
e )

. AL = =2.43 x 10?2 m is called Compton wavelength.

m, ¢ .
. AL =0 when 6 = 0°.
. Al = when 6 = 90°.

m,c
. Al = 2h when 6 = 180°.

m_c

Compton scattering * Recoll /
electron
Incident WI A ‘,v"
photon atrest .
photon
h - g L2
Ap=Ai=BA=——(l1=cos) Ll .
myc ]
. Photoelectric effect and Compton effect are étmn id —
as particle (photon,). . 8 g evidences t.f:at e.m waves beha
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/’E;;;;on effect proves phot _
pRODUCTION photon theory of light.

;:AIR

ANNIHILATION OF MATTER

: fﬁ-...__cﬂwye to its respective P2
P8 FNTRY TeaT SERIES ittt

_ . pair production.can not take place in vacuum , . :
The interaction usually takes place in the electric ﬁeid in the vicinity of a heavy

composition of e
De P photon into electron, positron pair is called pair production.

Pair production can takes .
MeV. place only if photon energy is greater than' 1.02

Energy equation for pair production is gi
o S PR VR, 1S given as;
Rest mass energy of electron or i i
i ! Positron i1s m,e2? (= 0.
Condition for pair production is that hf>2m,c? RS

nucleus so that there is a : . : 3
conserved. a particle to-take up recoil energy and momentum ts
Pair production is materialization of energy

-+

et positron
incident .~

gamma=—ray L
@ nucleus

e  electron

Reverse process of pair production is called annihilation of matter.
It involves conversion of mass into energy- -

Two photons are produced by the annihilation of electron and positron
e direction to obey the law of conservation

Two photons produced move in opposit
of momentum. - -~

Each photon has energy © ergy of electron.

f 0.51Mev equivalent to rest mass en

¢ - photan
inﬂm :%
-t
b F
ANTIM
ATTER :
. s oatter in 1928.
P, ticall redicted antim® P
s Dirar: theorcd osjgtfon during study of spectrum of cosmic raYS_“’f 11932

Anderson discovered P ite magnetic moment and

same spin but oppos

e mass,

Every antiparticle has Sﬂr’:‘_
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Electron Positron
Proton Antiproton B
Neutron Antineutron
Neutrino Antineutrino
Earth Black hole

De-BROGLIE'S HYPOTHESIS (Wave particle duality)

All the moving particles behave as waves called matter waves or particle waves, The

wave length associated with moving particles is given by
h -
A=—
mv

mV = momentum of particles

A=l

1”‘i
Ao —
lln
Aoc—
v

An object of large mass and ordinary speed has such a small wavelength that its
wave effects such as interference and diffraction are negligible.

DAVISSON AND GERMER EXPERIMENT

. Germer and Davisson using low energy electron beam provided experimental
confirmation of de-Broglie’s hypothesis. They showed that electrons are diffracted
from metal crystals in exactly the dame manner as X - rays or any other wave.

. The electron beam of energy Ve is made incident on a nickel crystal. The beam
diffracted from crystal surface. The wavelength associated with the moving

electrons is given as:

P
mv
mv=+2mVe
A= where V is accelerating potential
2mle
V =54y .
A=1.66x10"m
. This beam of electrons diffracted from crystal surface was obtained for a glancing

angle of 65¢. According to Bragg's equation 2d sinf = mA
For 1st order diffracting m = 1
For nickel d=0.91 x 10-1om
Which gives 2=1.65%10""m
. Prince Louis Victor de Broglie received the 1929 noble prize in physics Clinton

Joseph Davisson and George Paget Thomson shared the Nobel Prize in 1937 for
their experimental confirmation of the wave nature of particles. :

. Electron microscope is a practical application of wave particles duality.
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SENBERG S UNCERTAINTY PRINCIPLE i

- J§EE" ates that following pair
_ ,I:t itame time. TR 0!’_ quantities can’t be measured with perfect accuracy
Linear momentum and position
Energy and time
such qua.t?tities are called conjugate quantities
Mathemahcall}’, .

h
AP=E

Ax=A
ap - Ax=h
AE.At=h

. Taincrease acCUracy in measuring position, we should use short wavelength.

,  Toincrease accuracy in measuring momentum, we should use long wavelength.

IMPORTANT CONSIDERATIONS

-.-.-—'__ *

A ball falling freely appears to fall straight to stationary observer and falling along

curved path to moving observer. It is due to relative motion.

+ 1fv=0.999C then m=22.4 mo

+  Millikan determined the values of ‘e’ and h’.

+ Human body emits e.m waves in infrared region at only 310K.

*

+ If‘.-'zz.ﬁxIOEm,!s,thenl=l.,,’2&.m=2mn
ELECTROMA NETIC SPECTRUM
Wavelength Frequency
#

§ Name Range (Metre) | Range (Hertz) How Produced

1. | Gamma rays 6x10-13-1x10-10_| 5x1020-3x1019 Nuclei of atoms

2. Bombardment of high Z

X-rays 1x10-10-3x10-% 3x1019-1x10%¢ target by electrons 1

3. Excitation of atoms and

Ultraviolet rays 3x10-8-4x107 1x10'6-8x10" | Jocyum spark
4 | Excitation of atoms, spark
Visible light 4x10-7-8x107 8x101-4x10" | .4 arc flame
> ’___-————___-_____' . -

5. — | Excitation of atoms and
i Infrared rays 8x10-7-3x10-° 4x1014-3x10" | 1 olecules
6. | Heat radiation 1x10-5-1x10"! 3x101-3x107 | Heating

7. . H_1x10° Oscillating currents in

Microwaves 1x10-3-3x10""! 3x10t-1x special vacuum tubes
B | = | Oatillating circuits
- }Jltra high radio | ;,410-1-1 3x10°-3x108
— | irequencies g s Ko
- 1l

9, ?rery high radio g 3x108-3x107 Oscillating circuits
Se—-requencies —

10, ?adi = | 3x107-3x104 Oscillating circuits
Tf»—-ﬂ___l::w‘;encms e ———————] 0-50 Weak radiations from A.C. )
] T . o O weal circuits ]

- —
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(1)

(2)

3)

)

O]

(6)

)

®)

©)

(10)

(11)

i
1Y X
n

PRACTICE EXERCISE

U.V radiation of 6.2¢V falls on an aluminium surface, K.E of fastest electron emitteq g
(work function = 4.2¢V) |

(@)3.2x 102" ) (b)7 x 107

(©9x 1072 . @3.2x 10"

A photoelectric cells converts
(a)light energy to elastic energy

(c)light energy to mechanical energy
The frequency of light beam A is twice that of light beam B. The ratio EA/Eg of photon

energies is

(a)l (b)4

(©)1/2 (d)2

An observer shoots parallel to a meter stick at very high (relativistic) speed and finds
that the length of meter stick is
(a)greater than one meter

(c)one meter

The speed of photon :

(a) may be greater than speed of light
(c) may be less than speed of light
Which one of the following radiations has the strongest photon?

(b)electric energy to light energy
(d)light energy to electric energy

(b)less than one meter
(d) Zero

(b) must be equal to speed of light
(d) must be less than speed of light

1 (a)T.V waves (b)micro waves

(c)X-rays (d)y-rays

In a photoelectric eCect experiment the stopping potential is:
(a) the electric potential that causes the electron current to vanish
(b) the photon energy

(c) the kinetic energy of the most energetic electron ejected

(d) the energy required to remove an electron from the sample

Linear momentum of a photon is

(a) zero (b) hf/c?

(c) hflc (d) ¢*/hf

A device based on photoelectric effect is called

(a) photo sensitive detection (b) photo cgll
(c) photosynthesis (d) photo diode

As the intensity of incident light increases
(a) photoelectric current increases .. - - (b) photo electric current decreases
(c) K.E of emitted photo electrons decreases (d) K.E of emitted photo electrons increases

Stopping potential for a metal surface in case of photoelectric emission depends on

(a)the threshold frequency for the metal surface

(b)the intensity of incident light
(c)the frequency of incident light and work function of the metal surface

(d)all of the above

\
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=
(12) Select an :l::te_rnnlwc form of uncertainly principle from the following
(a) AL = o (1-cos ¢) (b)AE . At=h
= ;
_ (c)mc*=hv (d)any of above
(13) Theslope of frequency of incident light and stopping potential for a given surface will be
@ h (b)he
(c) e/h (d)h/e

If a material object moves with speed of light, its mass becomes
(a)equal to its rest mass (b)double of its rest mass

(c)infinite (d)zero
As the temperature of black body is raised, the wavelength corresponding to maximum
intensity

(a)shifts towards longer wavelength
(b)shifts towards shorter wavelength

(c)remain the same
(d)shifts towards longer as well as shorter wavelengths-
Rest mass of a photon is

(a)infinite (b)zero

(d)1.67 x 107kg

(c)very small

The name of the photon for quantum of light was proposed by

(a)Ampere (b)Plank
(d)Einstein

(c)Thomson
Einstein’s photoelectric equation is given by
(@)1/2 MVimax =hf +¢ (b)1/2 mVg’- hf = ¢

(€)1/2 MVmax=hf - ¢ (d)all of above are incorrect

In Compton scattering, the change in wave length is max. if
(b) angle of scattering is 60°

(a)angle of scattering is 90°
(d) angle of scattering is zero

(c) angle of scattering is180°
Davison Germer experiment indicates

(a )interference (b) polarization -+ .
(c) electron diffraction (d) refraction

A photon is

(a) a unit of energy-
(c) a quantum of electromagnetic radiation (d) a unit of wavelength

(b)‘ a positively charged particle

Planck’s work was connected with
(a) wave nature of matter (b) photoelectric effect
(c) structure of atom (d) quantum nature of radiation
If the wavelength of incident radiation in a photoelectric experiment is decreased then
(a) the photoelectric current will decrease  (b) the photoelectric current.will increase
(c) the stopping potential will decrease (d) the stopping potential will increase.
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(24)

(25)

(26)
27
(28)

(29)

(30)

(31)
(32)

(33)

In a photoelectric e[lect experiment at a frequency above cut ofl, the number o

electrons ejected is proportional to B
(a) the frequency of the incident light (b) their potential energy

(c) the number of photons that hit the sample(d) their kinetic energy

s of the stopping potential as a function qf.the frequency of
xperiments performed on three dierent materiag,
f their work functions, from least to greatest

The diagram shows the grapl
the incident light for photoclectric ¢
Rank the materials according to the values o

t:lap / / /
' f

(@1,2,3 b 2,1,3
(¢) 1,3,2 (d)3,2,1
According to special theory of relativity, time is not absolute quantity. This result
applies to timing processes
(a) physical (b) chemical
(c) biological (d) all ;

In Compton scattering from stationary electrons the largest change in wavelength
occurs when the photon is scattered through :

(a) 90° i (b) 180°

(c) 45° : (d) 0°

If n number of photon are striking on a metal surface, then total momentum exerted is
(a) nh/A - ; (b) 2nhA

(c) Zero (d) n fxt

Which of the following is NOT evidence for the wave nature of matter?
(a) The diffraction pattern obtained when electrons pass through a slit

(b) Interference of light

(c) The photoelectric elect.

(d) The validity of the Heisenberg uncertainty principle.

The velocity of a particle of mass m of de-Broglie wavelength A is

2h mic’
(a) " (b) .
(c) 2mac? (d) h/ma,
In Davisson-Germer experiment, the diffracted electron beam from crystal shows
(a) Particle property. (b) Wave property.
(c) Light property. (d) Quantum property.
If a diffraction grating is placed in the path of a light beam, it reveals____
(a) Wave property. (b) Particle property.
(c) Energy particle. (d) Electromagnetic wave property.
In electron microscope, we use energetic particles beeause of -« o
(a) Penetrating power is high. (b) Kinetic energy is large.
(c) Wavelength is very short. ..+ . (d) All the above reasons,
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Cnapter- 19-. i
_ Dawn of Modern Physics
4) The resolution of 50 KV electron microscope is
(a)0.2t0 0.5 um ()05 m-to 1 am
(c)0.5tol pum (b) 02 nm
@5 A three dimensional image is obtained by
(s) Egatront microscope. (b) Scanning electron microscope.
(©) Magnetic imaging. (d) None of the above.
(36) Which of the following is not a form of uncertainty principles
(a) &xAP =h (b) AEAt=h
(c)mAXAV = h (d) none
@37y Ofthe following which is the best evidence for the wave nature of matter?
(a) The relationship between momentum and energy for an electron.
(b) The reflection of electrons by crystals
(c) The spectral radiancy of cavity radiation
(d) The Compton effect
(38) The energy radiated per second per unit area of black body is directly proportional to
fourth power of Kelvin's temperature e
(a) Karl-wein’s law. : (b) Rayleigh Jeans law.
(c) Stephens law. - - (d) Planck’s Law
(39) Compton effect proves the.
(a) Photon theory of light. (b) Dual nature of light.
\ (c) Wave nature of light. (d) Uncertain nature of light.
I', (40)  An electron is at rest. 1t wavelength is
11 (@)1 (b) it has not wave character
' (¢) he/m, (d) hemo
L
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,._...-‘:""'——""'___M e Atomic Spectra
_S.E—EC:-"IELJ_
Spe""“m means.secof A réquencies absorbed or e

i mitted by a substance.
(Iﬂ“ Emission Spectrum: set of fre
) Absorption spectrum:

Absorption spectrum is

u : -
i fq €ncies emitted by atoms of a substance.
Fequencies absorbed by atoms of a substance.

caused by up transity ;
on of atomic electrons
element isti —_ .
Each has characteristic emissjon, spectra in its vapour state.

: Emission spectra fall into following three categories: -
m Continuous 'EE. ctra: It is emitted from condensed matter (solid or liquid). A black
body spectrum is continuous spectra.
(H) Line spectra: It is emitted by a gas or vapour state of element.
(i) Band spectra: Molecular spectra is band spectra
§PECTRUM OF HYDROGEN
mission spectrum of H-atom consists of five series or 5 sets of spectral lines.

LONGEST SHORITESI
WAV ELENGTH WAVELENGI

SERIES RELATIONS REGION

LYMAN %: (liz"[fJ et i’m n=2 Putn=c
n - ]
SERIES ?L.= e =121 A =—=
n=2234 00 [BR) 8 § R LA
1 1 1 Put n=3 Putn=w
BALMER | =81 27707 ) | visibl 36 4
SERIES DR 1 A= =6563A A=— =3648A
n=34,,5.. 5R R
p 1 R[l I) Putn=4 Putn=o
ASCHEN | —=R| 3~
SERTES Ao \3 n) | Infrared | , 144 _ 000 x| 2 -2 _go08A
n=4,5,6... R 5
] --1—) 4g;m=s sy
BRACKET I ~ {4 n’)|Infrared | A= —— 405333A - L‘_ =14592A
SERIES £ . 9R R
n=.J0,/. o
I 1 IJ Putn=6 Zl:n:m
:F”ND I:R(?_}F Infrared | | _900_ju00 184 | A= =228004
ERIES | (¢ o IR
. 1 | atoml.
3 All one-electron atoms have atomic spectra s h:" dmg:;lJl they merge at n = a called
i z : un
3 Spectral lines get closer with increase inl yamei R
Series limit.
I 270
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sorles
— n—d =2
Paschen ;
Sl
Ng5|=I58] Lymann
o P P 34
by e ;ln ﬂlﬁ serles -
rvevyy —>n—1 "

BOHR'S MODEL

. Bohr, in 1913, proposed his atomic model, to remove objections against Rutherford

atomic model. y
. Bohr’s atomic model is a mixture of classical and modern phy.sxcs. )
. Both laws of classical mechanics and quantum mechanics are applicable to atomic system.

-‘.'."

£
.....

Main points of Bohr's atomic model ]
(i) An electron can revolves only in those orbits in which their angular momentum is
integral multiple of 21
m

mv.r, = -[lll
_ 2n
(i)  As long-as electron remains in

(iii) Emission or absorption of .e
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....C.---l-l-'ll—:'E'I’F—3 - —_— Atomic Spectra

AE = E,-E,
hf=E,-E,
A Bohr’s atomic model Produced good results for H-atom and for one- electron atom.
" ;r; can't éxplain SIne structure and hyperfine structure of spectrum.
* Radius of nth orbit of the atom is given as;
5 n’h?
4n’me’k
Tn ™ I'y N2
h2
Where =

° 4n’me'k
If n=1 then r;=0.53 A°(Bohr's Radius)

Similarly,

r2 = 4r and r3=9r and so on,

It shows that radii are quantized and they occur in the following ratio:
rr2:.rai==----- = 1:4'Q —n.._

The basic structure of the hydrogen energy levels can be calculated from the Schrodinger
equation. The energy levels agree with the earlier Bohr model, and agree with experiment
within a small fraction of an electron volt.

o=l Ground state of the hydiogen slectron 136 =l

* Energy of electron in an orbit is the sum of K.E and electrical P

En = KE+PE
2
KEars,
2r,
' 2
PE = —Ke
rﬂ
2
En= :ki
zrn - w® - as'
Energy of.electron in nth orbit is given as,
E,
E'.I ==z
: 72
"E"-___
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2 4 2
E“:;_““z 13.6eV
1

Ei=-13.6eVforn=1
E;=-34¢eV forn=2

Where E =

E;=-1.51¢eV and soon. forn=23
. Graph of equation E,= -E,/n? is called energy level diagram.
¢ Formula for the wavelength of nth orbit is given_ as;
II_ =Ry [’l_z“lTJ
n P n
Where n>p

Ru = Rydberg’s constant =1.0974 x 107 m-!.
De-BROGLIE'S INTERPRETATION OF BOHR'S ORBIT

. Third postulate of Bohr’s atomic model is deduced from Plank’s thesis.
. Second postulate is justified by de-Broglie ,

+ Electrons move in orbits in the shape of standing waves

+ Orbital velocity of electron in innermost orbit is 2.19x10%m/sec,

ENERGIES & POTENTIALS

Excitation potential: The potential required to raise the electron from ground state to
higher state. e.g. for hydrogen,
15t excitation potential = 10.2 eV
2nd excitation potential= 12.1eV

Ionization potential: The potential required for ionization of atom e.g. for hydrogen, 13.6
V is ionization potential. ;

Note: D e

(i) There is a large no. of excitation potentials and only limited no. of ionization

' potentials,

(ii)  Each next ionization potential is greater than its preceding one.

Excitation energy: The energy required to raise the atom from ground state to higher
state. :

Ionization energy: The energy required to remove electron from atom

Three ways for excitation or ionization of atom

(i) Photo ionization or excitation: photon of specified energy is incident.

(i) Bombardment ionization or excitation: charged particle e.g. electron is incident on
atom.

(iii) Thermal ionization or excitation: heat is provided,

X-RAYS

Characteristic X-Rays :

. When core electron is ionized from heavy atomn, then electron juraps down to occupy
its place. This process is called inner shell transition. :

. Inner shell transition is the origin of characteristics X-rays.”. -
- X-rays are e.m waves having wavelength 1A° to 0.5A°,
. Characteristic X-rays are emitted due to down transition of electron.
. A characteristic X-rays appear as discrete'lines on continuous spectrum., X I
o Q?K}:,-Ey:t cEeruCEd due to transitions to K- shell are called primary X-rays. €8
hfi.= E| — Eg .
hfyp= Ey— Eg
Such X-ray photons are emitted due to transition from L, M, N orbits to K-shell .
respectively. e R
Ejected Electrons : %2 : L
B A German physicist Roentgen discovered X-rays in December 1895.
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Chapter-20

e Atomic Spectra
continuous X-Rays Spectrum

The continuous spectrum j
»
1s due to ar:q ellect of bremsstrahlung or breaking radiation.

Electron dislodged
from K-shell

@&& - Scattered
& electrons
. Accelerating charge emits electromagnetic radiation.
. Due to deceferc_rra?n of electrons in the target, X-ray radiation is emitted called continuous
background radiation or breaking radiation.
Ve = hfmax
. Continuous background radiations are of relatively smaller wavelength.
X-RAY PRODUCTION

. Gas filled X-ray has three drawbacks:

(i) Quality can't be controlled.

(i) Pressure decreases, so does X-rays intensity. -

[iif 98% of incident electron energy is wasted as heat and only 2% is converted in to X-rays.
’ Modern X-ray unit consists of following main parts: -

Source: It is step up transformer that produces high voltage.

Target: It is a piece of heavy metal with large atomic no. like cadmium.

Filament: It is an electron source. It consists of concave shaped metal heated by D.C
operated heater (100 mA to 500 mA).

Copper rod: It conducts out heat. o

Cooling fins: It is a cooling spring in which cooling water or oil circulates.

Biological shield: It is lead case covering the whole assembly.

: It is a transparent window for the escape of X-rays.

—_—
*  Intensity of X-rays is controlled by heater-current (100 i 000 1ok,

*  Quality of X-rays is controlled by source voltage (25 V< ROOKV);

FROPERTIES OF X-RAYS )
' X-rays are not affected by electric and magnetic fields.

Frequency is greater than ultraviolet. . P
Straight-line propagation. Do you kno |
X ra exhibits: The oil of higher specific heat ﬂuws_ in
\ Reflect; : the cooling fines of x-ray production
. ¢flection. apparatus to sink the large amount of |. -
, Refraction, heat produced by head on collision of
, |nterference. particles in x-ray generation
, Diffraction (by NaCl crystal)
Polarization.
: 274
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X-rays can performs

Pass through certain opaque materials.
Ionization.

Photoelectric effect.

Compton effect.

Blackening of photographic plate.
Damage to living cell

USES OF X-RAYS

(1)
(H)
(1id)
(iv)
(v)
(vi)
(i)
(wiii)

(ix)
(x)
(=)
(xii)

Fracture study. (Shadow Photography)
Medical diagnosis (such as tuberculosis).

Medical treatment (such as cancer). .
Hidden things can be located (such as weapons and contraband things).

Research field (such as X-ray diffraction for crystal structure).

Industrial uses (such as to locate internal defects)

Authenticity of paintings. e
CAT-scanner: CAT stands for computerized axial tomography. The x-ray source
produces a thin fan shaped beam that is detected on the opposite side of the
subject by an array of several hundred detectors in a lirfe. Tumors, and other
anomalies much too small to be seen with older techniques can be detected.

X-rays cause damage to living tissues. :

X-rays are used for destruction of cancer cells

X-rays can cause cancer

X-rays can cause changes in the productive system thus damages the organism’s
offspring. '

UNVERTAINITY WITH IN ATOM

We can prove on the basis of Heisenberg equation that electrons cannot exist in nucleus.
ie.
If electron is in nucleus

then
Ax = 10-4m
so using equation
h
Ap2—
i Ax
we find

Av = 7.3x10'°m /sec
Av >c
Which is not possible.
So we, can check the possibility for Ax = 5x10-1'm (size of atom).

‘Repeating the same procedure we get

v = 1,46x107 m/sec. Which is puasible?.
Because v<e

‘So it shows that electron is within atom but not in nucleus. So we can conclude that electrons

can only be found in the space in between atom and nucleus called shells.
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LASER
Spontaneous and Stimulated Processes
Belore
After

Spontan
pEmlmf;ﬁ;u'_._ Upper

or Decay - Photon
Lower
Level (a)
Stimulated
Emission @) Veper—— phoions
g R
Photon — Lower
Level [b'
Stimulated
Absorption —— Yote! @)~
IVAVAVAS 2 Figure 3
Photon Lower
Level — {c)

CHARACTERISTICS OF LASER
. Laser stands for light amplification by stimulated emission of radiation.
. Einstein developed theory of LASER in 1917,
LASER has following characteristics: -
1- Monochromatic 2- Unidirectional 3- Coherent
4- Sharply focused 5- Highly polarized
BASIC TERMS REGARDING LASER PRODUCTION

Metastable states: It is a high energy level in which electron can stay for long time

(10-2 sec).

Optical pumping: It is process of providing energy to initiate and maintain the

process.

Population inversion: The situation in which number of excited atoms exceeds the

number of atoms in ground state.

Resonance: When stimulated photon passes by excited atoms, it stimulates it to
radiate photon of same energy (by going to ground state) by the principle of

resonance.

Stimulated emission: In stimulated emission the incident photo induces the atom

to decay by emitting a photon tha
Coherence: It means that stm

wavelength. &
(9 Do you know?

eject out from a partially mirrored
n can further carry out the

The laser beams actually
surface so that the reflected photo

stimulated emission process |
./
LASER UNIT . i
Important parts of LASER unit are as 10 ows:
() Cavity i .

(M)  Lasing material
() Energy source.

t travels in the direction of the incident photon.
imulated photons have same frequency and

276
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TYPES OF LASER

B'E OF LASER EXAMPLES )
© ik " Ruby laser, Semi-conductor

' “Solid laser

laser

Gas laser He-Ne laser, COz laser

Liquid laser

Methanol + Die laser

PROPERTIES OF LASER
(i) Monochromatic
(iv) Reflection "
(vii) Polarization (vili) Affect photographic plate
(ix) May damage (high energy laser) living tissues.

APPLICATIONS OF LASER

(if = Laser as weapon (Laser-guided missiles)

(i) Laser in industry (Drill tiny holes in steel & diamond)

(iii) Laser in research (Develop hidden finger prints)

(i)  Coherency (iii)  Unidirectiona]
(v)  Refraction (vi)  Diffraction

(iv) Laser in medical treatment (Surgery of tumors, welding of retina, crush gall stones
and kidney stones) ?

(v) It is potential energy source for inducing fusion reactions.

(vi) Laser in holography (Hologram)

(vii) Holograms are three-dimensional images.
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PRACTICE EXERCISE

(1 Band spectrum is pProduced by

(a)H {1
(c)He o

(2) (251?51;012 {Sj‘l;'iyrgblzfﬁ frequency will be absorbed ‘:uhc“ !l‘.i!'ansition takes place from
(€)3™ to 5™ orbit & %i“ tl[[:;'h c?:gillt

3) Electrons held in the atom due to !

(a)weak nuclear forces
JeJnuclear forces

4) If electron and proton

(b)gravitational forces
JdJcoulomb’s forces

(a)energy Byl a
.,_,{z}'m.onwntum Ed;:ﬁ t(})(f:'lz:ﬂove (}H%«J A4 -
(5) E“"ﬁé‘ atoms return to their ground state in
(a}m{, s 77075

I ,. 30 mins
Time Yoursel

have the same wavelength then they have same V. ol

(6) The most energetic photon in a continuous x-ray spectrum has an energy approximately

equal to:
(a) the energy of all the electrons in a target atom

(b) the rest energy, mc2, of an electron

c) the kinetic energy of an incident-beam electron )

(d) the kinetic energy of a K-electron in the target atom
(7 Hydrogen atom does not emit X-rays because

sfaJits energy levels are too close to each other

(b)its energy levels are too far apart

(c)it is too small in size

(d)it has a single electron _ o
(8) The transition shown gives rise to an x-ray. The correct label for this is:

i 0

' ; M
) Ko (b) Kp
(c) La {d) L'ﬂ
e e ' (b)high energy electrons @ v’
(a)oi ‘1'1":32’3’;;’ ;ﬁ::-l::;s (d)radio isotopes ) -
(10) In ex%:ited state the total energy is E, Wha:_fbl{.%w“h proper sign y ¢ . _;;_-
EHEIEE \i{d%@ﬂvﬂb T.E= —.__.*qk:“
(11) Gcround state energy of the 4™ orbitina k (g;_l;g;;\”____ Y
(a)-] 3‘60,5"! (d)-1.51eV
\(c)<0.85¢
(5} A IEpEeas maF PRI (b) Compton’s Effect
Electric Effect - '
(8} Phote (d) All of these

ir Production ; \ -
(13) El[:?ulj ::di:t,ions emitted from hydrogen filled dliflceh:prcg; rtt:lme show
(a)band spectrum ‘(—bﬁ(d] ni e
(c)continuous spectrum
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(14)  The electric P.E of an electron in an orbit at a distance ry from the positive charge

L
(a)Kerr, OKera? ek e s
(©)-Kelr, L (K TR E
(15) Radiation with wavelength longer than red lights
(a)ultraviolet rays (b)X-rays
\[(c)ihfra red radiation (d)visible radiation
(16) Br;gke! series is obtained when all “”‘““““L';;&f Elcbi_ltl'ﬂﬂ terminate on
“Ya)d" orbit (b)5~ orbit
o (©3" orbit (d)2" orbit
@ In gn electronic transition, atom cannot emit
\(&)y-rays * (b)infra red radiation
(c)visible light (d)ultraviolet rays
(18) Reverse process of photoelectric effect is -
(a)pair production (b)Compton effect
(c)annihilation of matter \(d)X- rays production
(19) X rays are similar in nature to
(a)cathode rays (b)positive rays
. \(e)Y-rays (d)a- rays
[/2’{@ The penetrating power of X- rays depends on their
(&)applied voltage (b)Filament current
(c)source (d)all of the above
(21) A Balmer line is emitted when the electron in a hydrogen atom jumps from
(a)a higher orbit to the first orbit “(5)a higher orbit to the second orbit
_. (c)the first orbit to a higher orbit (d)the second orbit to a higher orbit
@ A laser beam can be sharply focused because it is:
(a) circularl ized (b) intense

! ( - (d) highly coherent
Which of the following shows the best relation between wavelength and intensity?

Intensity [
(a)l . A (b) A
: I

(24)  Radiation emitted from TV picture tube s e

(a) y-rays. ’ T Xravs, )\
y ys.

@ (c) Far Ill'lﬁ'ﬂl‘ﬁl;_li : (d) Infrared, d v %’%
In an X-ray ‘tube, electrons each of charge e are a : ia
fiil‘ference allowed to hit a metal target. The wavelc::;;at:? ttl:Iem“}g{h-l‘a‘;'SPeort::?t::ﬂ
1 » ' 'Aspg ”

(&X) i () herve i “f
c)e : (d) impossible to pred;
. ; _ predict v

| | Celein
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] S
The minimum '
C@ ' wavelength of X-ra

(g) Plt.educu)g the pressure or coulingytsﬁ:l::r;l:::thﬂ s pleecs b

( %qre&smg the temperature of the filament,

..__.‘(;1}. lnsc::tfa a mrg}r.:,t element of higher atomic number, .— o
s sing the potential difference between the cathode and the target  Narac beriske
( characteristic X-rays spectrum is due to —L ROLTY
conarmo

(a) The illumination of the target metal Tolet radiati
(b) The bombardment of the tgrget b; p?glgrlgfl VIR

\(e)The bombarfiment of target by electrons.
-, (d) The absorption of y radiation by the target metal.

L@E) ' LASER action can’t be achieved without
v{a} population inversion : (b) induced emission
p (c) la?er (d) all of them
/(29) Maximum frequency in the spectrum from X-ray tube is directly proportional to the

(a) Number of incident electron i.e. filament current.

\_(b) The kinetic energy of the incident electron i.e. the potential difference through which thc}
are accelerated. :

(c) The soft target which can easily emit electrons.

-, (d) all of above are correct.
{3@ X-rays are diffracted by a crystal but not by a diffraction grating because
( (a) The ions in a crystal are well arranged.
(b) The lines in a diffraction grating cannot reflect X-rays.
o The penetration power of X-rays is high in a diffraction grating.
\(d)'The wavelengths of X-rays are of the same order of magnitude as the separation between

_ atoms in a crystal.
/(31)) UV radiation can be produced by -~ ) : . :
l\Q (a) Heating the filament. \(b)’ﬂectron excitation in the gas.
(c) lonization of atoms. (d) All the above. CageT 23
(32) What is the velocity of a particle of mass m & de-Broglie wavelength A?

b 2
‘(a*)/—— i ®) mhA

1
' : . (2hc )2 ' »
mh et
@2 i [mx]
Protons are accelerated form rest by a potential difference 4 kV and strike a gl

target. If a proton produces one photon on impact of minimum wavelength A; and

similarly an electron accelerated to 4 kV strikes the target and produces a minimum

then
wavelength A2 : Lkb) > N

s (d) no such relation can be established
annot exist in the nucleus; it is confirmed by observing that

(a) It does emit y-radiation.
(b) Its size as compare to pro

f p i nt. " P
{0 L T s i s o
ev '

®

ton and neutron is very small.

p 280
KIPS ENTRY TEST SERIES

www.educatedzone.com



Atomic SPGetm

aves. Which of the following Statemepy, .
iy

Chapter—-2 0

(35) X-rays and y-rays both are clectromagnetic W

correct?

(a) The wavelength of X-rays is less than that of y-rays
b) The wavelength of X-rays is greater than that o fy-rays

(c) The frequency of y-rays is less than that of X-rays.

(d) The frequency and wuvelenéth of X-rays are more than those of y-rays.

(36) ' In laser production, the state in which more atoms are in the upper state than in the

lower one is called

(a) Metal stable state. (b) Normal state.
\_Ec)/l-nverted population. (d) All the above.
(37) The stay of electron in metastable state for an atom in laser lightis______
(a) 107sec. (b) 10 %sec.
0~ sec. (d) 10sec.
(38) In He-Ne laser, the lasing action is produced by
(a) Ne only. ' (b) He-Ne both.
(c) Electrons of He. \(d) Electrons of Ne.
(39) Reflecting mirrors in laser is used to
«a) Further stimulation. - (b) Lasing more.

(c) For producing more energetic lasers. (d) All the above.

Thof‘ laser light is

(a) Less than ordinary light. (b) More than ordinary light.

Y Equal to ordinary light. \»@;Diﬁerent for different colours or frequency.
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J.J. THOMSON’S MODEL OF ATOM

lates ’ : tive electrons are embedded o o
w_m is a neutral as a whole, in which nega ™ Positiy,
nucleus.

i i iform.
()  Density of atom is unii
(iii)  There is no empty space in the atom.
{ci:?; ect'ir;r;.:e is no static equilibrium between electron and positive charge.
(v}  Density of atom is not uniform.
RUTHERFORD’S ATOMIC MODEL
Postulates . .
i Most of the part of atom is empty. . :
| {I:{] Central part is tiny and positively charged. It is called nucleus.
(iii) Electrons are revolving about nucleus in circu.la?' orbits. ' .
(tv)  Almost whole of mass is concentrated in nucleus (i.e. atom has non-uniform density),

Objections

(i) The revolving electrons if moving continuously, will emit energy continuously.

(i)  If energy is emitted continu ously, then spectrum should be continuous but a line
spectrum is obtained,

(iif)  If energy is emitted continuously, then atomic assembly will collapse

BOHR’S ATOMIC MODEL

Postulates .
() Electron can revolve only in those orbits in which its angular momentum is integral
multiple of —h—
2n

nh
myr =—
2n
Such orbits are called allowed orbits or stationary state or Bohr's orbits.

() As long as an electron remains revolving in 1 i i
constant, 4Ins revolving in its allowed orbit, the energy of electron remains

(1dd) ::Vhen It_;':lcl;:trl:nn jumps down between two
: orm of photon of energy as iven b
P ey gi elow,

Objections '

(1) Electronic orbits are not circular

(i) Fine structure of atomic spectra |

could not be exp|aj
(iii)  Effect of nuclear motion on atomic spectragl:ll?:f lmade 1
' clear.

KIPS ENTRY TEST SERIES o — —289

allowed orbits, it radiates energy in the

www.educatedzone.com



Chapter-21
2 Nuclear Physics

NUCLEUS & ITS COMPOSITION

i Nucleus is a tiny region in which almost all mass of atom is confined.

Rutherf z
particlc:,rd thought that whether nucleus is a lump of mass or it is an aggregate of

H :Lze :‘1 latom is 10-1m and that of nucleus is 10-14m,
ccording to Rutherford’s findings, nucleus is com
! ; posed of neutron and ton
collectively known as nucleons, symbolized as: e
XA i
Where Z = no. of electrons or protons in neutral atom = charge no.
" A = sum of proton and neutron in a nucleus = mass no.

No. of neutron=N=A-2Z

. In small atom N=Z, while in heavy atom N>Z.
Discovery of Nucleons
(1) Proton (by Rutherford)

qHet + ;N4 — sO17 + |H!
() Neutron (by Chadwick]

sHe* + 4Be? — 012 + gn! ;
Hydrogen (simple hydrogen) is the only atom whose nucleus contains no neutron.
According to modern research, the number of particle existing in nucleus is 37.
Mass of nucleus is roughly equal to sum of masses of nucleons.
Unit of mass at atomic level is a.m.u.
1 am.au = 1.66x10-27 kg
2 Masses of some well-known particles on a.m.u scale are given below;

Particle Symbol Mass (in a.m.u)

Electron .1e° 0.00055 a.m.u
Proton 1H1 1.007276 a.m.u
Neutron ont! 1.008665 a.m.u
Deuteron 1H? 2.014102 a.m.u

" Helium nucleus 2H? 4,002603 a.m.u

For your information . ot :
We can calculate number of neutrons in a nucleus by simply subtracting mass

number and atomic number i.e. 902U?5 — 235-92=143
So this nucleus contains 143 neutrons.

g l.a.m.u = 931 MeV = 1.66x10-27 kg = 931 MeV
i lei of an element having the same atomic number but

“Isotopes are such nuc
2 "
different mass number.

. Isotopes have same number of protons.
o They have different number of neutrons. . i
* Isotipes of an element have the same chemical but different physical properties.

electromagnetic instrument used for the measurement of

MASS SPECTROGRAPH

Mass spectrograph is an

masses of isotopes. :
Principle of mass s, raph
Sl ion in mass-spectrometer is given as;

s Radius of path described by charged.

284
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2Vm
r=J =
B'e

V = potential difference

Where
e = charge
B = magnetic field
o Mass spectrograph sorts out positive ions

Centripetal forces of the magnetic field provide the isotopes a suitable radius to-bend

about,

NUCLEAR FORCES : i
Nucleus contains protons that repel each other, may cause the destmction z

nucleus,
*  There are two classical forces, operating in nucleus.
(1) Coulomb’s repulsive force;.
2
=t
T
(ii)  Newton’s attraction force;
Gm’
F= _r'_-
. Classical forces are unable to give stability to the nucleus because;
. Due to strong repulsive forces in nucleus, it requires much energy for the entry of

another charged particles e.g. proton.
Example: 7.2 MeV energy is required to the addition of 1 proton into a nucleus of 50 protons

. Force, which has binding effect on nucleons to give stability of nucleus, is called
strong nuclear force. _

Properties of strong nuclear force

(i) It does not obey inverse square law,

(i) Itis the strongest force having range equal to nuclear diameter 10-19m,
(iif) It is always attractive force and has binding effect inside the nucleus.
(iv)  Strong nuclear force is attractive only within nucleus while a strong force of repulsion

MASS DEFECT

Mass defect is the difference between mass of nucleus and sum of masses of its nucleons.
Am = sum of masses of nucleons — mass of nucleus

e.g. for deuterium (1H2), Am = 0.002388 a.m.y

. Mass defect Am is converted into ener 2 i
in the form of photon, & Ame? called binding energy, 1t is liberated
E=Am x 931MeV = [(z Mp = N my) - m) x 931MeV

. After llbet'.&tlﬂt'.l of binding energy (E = A me?), the nycl B.E
for deuterium is 2.24 Mev, ’ ¢ieus becomes stable oy =

. When energy equal to binding ener

BY is provided to nucleus, someh

nucleus dissociates into nucleons, ow, the
a Binding energy can be iy
en .
A G h b 31 as Energy req‘l_llred to dlSEu s .
raph between mass ny, Clate nucleus into nucleons.

mb
er (A) angd B.E per nucleon ig shown below:

- — 785
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0 t Pt

T T
50 100 150 200 250
MASS NUMBER

Following conclusions can be drawn from above curve:

Ei:ldi:ng energy of a light atom is very large, that is why they are stable
(maximum value is at A= 56)

i)

(i)  Binding energy per nucleon for heavy atoms is smaller, that is why they are less stable.
(lii)  Binding energy (B.E) increases with increasing A. B.E 8ecreases with increase in Aif Z > 82.
(iv) The binding energy per nucleon is maximum for iron.

) Am/A is called packing fraction
RADIOACTIVITY

o Becquerel discovered radioactivity.

Nuclei having Z > 82 are unstable and they emit a, p and y rays; the phenomenon
is called radioactivity.

. Some radioactive elements are Po (Z=84) Rd (Z=88) and U (Z=92) etc.
adecay
Charge no. (Z) decreases by 2 and mass no. (A) by 4
IR, G T

e.g.
o U ——— , Th™ +, He' + 43Mev.
Lparticle
p-particle is electron or positron coming from nucleus. Soitmaybe = classified
' i
l) B decay

YA e 1 YA+ 4p° + ot

Only charge no. (Z) increases by 1. n
Its prototype is decay of neutron itself that changes to p and .,e°.

I . 5 23

s L+ D
e.g. N
uNazé ———» 12Mgd + ap° + v
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(i)

f*-decay
KA ——
Only charge no. (Z) decrea

n and .1e°.
e :1" taptt v
e.g.
oF17 ey 801? + .ﬂ + 0
: in fi-decaly.
NOTE: Weak interaction only appears in f-decay
rdecay

y-decay is due to de-excitation of nucleus. - ;
€.8 -?X-“-———% zXA + ¥, * show excitation o0

atom
48'Sr87 ———> 3857 +y - photon

1sMg27 ——— 13’AI77 + 17 + \
13°Al27 — 3 13A127 + y-photon

Alpha particle Beta particle

Type of Radiation

—y

Alpha particle
hﬂhl'ﬂ [“{iw

3 X
- B
Y
), X

=

Beta panicleg
‘ast Hectong

Gamma rays
ﬂmllmw
rackstion
X-rays

elechomagnesic
radkation

Cosmic rays
assored panices
from neudrons ang
piolons o
MASSAO nuck:

LS

Gamma ray

| Symbol aor jaorjHe 1p° or +1p° (can look different,
! : depends on the font)
Mass (atomic mass units) 4 1/2000 0
Charge +2 -1or +1 0 |
Speed slow fast very fast (speed of light
Ionizing ability high medium 0
Penetrating power low medium high
Stopped by: paper aluminium lead
HALF-LIFE OF ELEMENTS
o Radioactive decay is a random Process so we get idea of half-life.

The half-life T);; of a radioactive element is
Half-life (T1/2) depends on element and
chemical change,

Half-life may be classified as follows:
Extremely short half-life:
Moderate half-life:

long half-life:

Half- life can be given as: T, =
Wher * ° "~ ~alled decay constant depends

of any . _... is equal to the fracti
of the dccay constant is g1, ction of th

is not affected

Ti/2 in minutes,
Tl;‘-z in years,

that period in which half of the atoms decay: -

by any physical change of

T2 in micro or nano seconds
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LAWS OF RADIOACTIVITY

AN/At « N,
AN/At = —AN,
Ne= e "N,
T2 1/A
3= AN/AL
N
Mean life =T = 1/

L
INTERACTION OF RADIATION WITH MATTER

—

(i)
(i)
(i)
(iv)
(v)

a, # & y rays are called nuclear radiations.
Interaction of nuclear radiations
nuclear radiations,

Mass of particle

Charge of particle

Energy of particle

Density of the medium

Ionization potentials of the atoms of the medium

with matter depends on three characteristics of

INTERACTION OF «-RAYS

(i)
(i)

INTERACTION OF (-RAYS

a-particle can do ionization in following two ways.
Mechanical collision (a- particle directly hits electron) =
Coulomb’s interaction (electrostatic interaction)

Mode of ionization by Coulomb’s interaction (electrostatic attraction) for a-rays
dominates over that by direct collision.

The path of ionization followed by a-rays is straight and continuous because of its
high ionization power and large mass.

During ionization, a-particle continuously looses its energy as a result of which its
velocity decreases.

7.7 MeV a-particle produces 2x105 ion pairs before stopping in average.

When a-particle has spent all its energy on ionization, it absorbs two electrons from
its surroundings gas and becomes a neutral (He atmﬁn).
Range of a-particle in air is small due to intense mmza.tmn.
7.7 MeV a-particle has 7cm range in air at S.T.P, which re

medium. . .
Range of 7.7MeV a-particle in aluminum 18 only 0.04 mm. |
a-particle produces disintegration in nuclei of some atoms if they have high energy.

duces further in denser

ns or positrons coming from nucleus.
Range of p-particle is larger than that of a-particle by a factor of 100.
lonization of B-particle is smaller than that of a. (100 times less)

- :<le is equal to that of an electron. N o
gl?::gc;f gf%?;i?clli?: equal to 1.6x10-19C that may be positive for positron («1p°)
and negative for electron (-1p°)-
B-particle does ionization due t

attraction (in case of p*). : |

lonization path of B is broken and zigzag due to its smaller mass.
ision i rare.

lonization by head-on-collision 18 Very .

B-particle looses almost all its energy in a single encounter.

p-particles are fast electro

e

o electrostatic repulsion (in case of .1p°) and

288
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. Because of lesser ionization encounters, penetration of f# is 100 times larger
than that of a-particle of same cnergy. .

o 3 MeV B-particle can pass through 6.5mm aluminum foil.

. B-particle can produce fluorescence.

INTERACTION OF y-RAYS

. y-rays being photons can't be stopped by matter (lead can be used as a shield
because of its high electron. density).

° y-rays have shorter wavelength than X-rays.

. y-particles loose their energy by following three ways.

(i) Compton effect
(ii) Photoelectric effect
Pair production.

. The type of interaction depends upon energy range of photon available according to

following scheme:

E<0.1

MeV

0 RA 0
Photoelectric effect

E=0.1Mev to 1MeV

Compton effect

E > 1.02 MeV

Pair production

Element Made from Nuclear Reaction. of Uranium

Uranium 238 (4500 rmillion

years)

| Alpha | «——

Thorium 234 (24.1 days)

Beta | =

Y

O

* | Gamma

I_Prciacﬂnium 234 (1 minute)

$ | Garma

I Beta | « ;

Uraniurn 234 (245000 years)

Garrma

Thorium 230 (76 000 years)

‘Alpha |

k J

+ | Gamma

Radium 226 (1600 years)

| Alpha | + '

Radon 222 (3.8 days)

*| Gamma I

[ Raﬂun@lﬂ dayg |

B v,

A Phluniun@a_n minutes) |

R —

v
\,/D_aad@? minutes) |

Beta | =

%
A I Bismuth 21420 minutes) ]

Beta | -

] '

|_Pnlun'|um214 (160 microseconds) |

*——1,

Luauwzzyears) |
[ Bismuth 210 (5 gy | i
conall B ] "

LPolunlum 21

0(138 days) |

| Alpha |
4 L

r

| Lead 206 (Stabie) |
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INTERACTION OF NEUTRONS
= Neutrons are more effective radiation
charge as regard to Penetration,

than both a and p rays because they bear no

. When neutron is captured by a nucleus, it results in the formation of a radioisotope.
» Neutron causes fission in heavy nuclei.
o Neutron can knock down electrons out of body cells causing instantaneous death.

COMPARISON OF PENETRATION POWER OF VARIOUS RADIATIONS

7 -rays ssssevessnnsanss
TAUTE o s i P
7-rays en & w= o = e (T——
X-TAYS o i’ i
NEUITONS wmmm = = s e i i " .
BODY  ALUMINIUM LEAD CONCRETE

Effect of E or

Radiation Description '  Penetration Ionization B field

Alph gleliug;tl R gj?::r Enm - Intense, about 10% Sgﬁzétjon as a
pha (a) st By Thin paper | 0% PAirs Per mm. | ;ogitive charge
; Strong
! { . e than 3 ,
High speed Few mm 1n ;’eszbg:; fmi 02 ion deflection in
Beta (B) glcctron aluminium ¥ opposite
Q=-le P per s direction to E.
Several cm i terackon
Very short | . Téad Weak inte !
s air | No effect
Gamma (y) |wavelength Em | ouple of m al;l?i.:;ml ion p
radiation in concrete | F ] |

WILSON CLOUD CHAMBER

. C.T.R Wilson in 1911 invented Wilson cloud chamber.

. Wilson cloud chamber is base
“Super saturated droplets pre
formation of clouds.”

Construction _

It consists of a circu
metal plate with a black felt
with the source on its top.

base metal plate wi
e pad. A Perspex

upon the following principle: - _ ol
dferpfo condense on-ions or dust particles similar to

th hole in the center. Above it, is another
or glass dome fits over the two plates

Am241 SOURCE -
INSLILATED WIRE -
a:_nsn.wl\

T

TUBE TO
GYRINGE

T ——
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Procedure

L
WY

Due to adiabatic expansion, the supcr~satu.rated droplets are producej_ When
nuclear radiation enters, it produces ionization and water vg.ploursl cg? ense on
such ions. They reflect light to make the PE.th of ionizing particles visible. A high.
speed camera photographs the track of ionizing particle.

Track of Ionizing Particle

; AT P& - ape. o 0

a-particle Solid and continuous
S-particle Zigzag and disconlinuous
y-particle No definite track

—
—

»

—
—

| ~:
o s

‘s).;

a-rays B-rays X y-rays
By applying magnetic field, the a & p particles deviate from its original path.

By measuring radii of curvature, we can also measure e/m ratio of a & f particles.
Length of cloud tracks is proportional to energy

GEIGER - MULLER COUNTER

Geiger and Muller invented G.M counter (Geiger - Muller counter).

Construction

Procedure

(iv)

G.M counter consists of a metal tube (cathode) containing inert gas (such as argon
& alcohol or bromine and neon) at 0.1 atmospheric pressure. There is a thin wire
(anode) co-axial with metallic tube.

The Geiger Mueller counter is an
electronic instrument used for
4a0v detecting and measuring low level
f - particleand y - ray radiation. It
cannot detect & — particles . It is also
known as a G-M Counter.

AINAGE  Cathoda  Anedn

When nuclear radiation enters, it produces ionization in halogen gas ions. ~
Positive ions move towards negative metallic plate while negative ions towards
positive wire, '

Electrons released by nuclear radiation rush towards ‘the positive wire knocking out

electrons from atoms of gas in their way. In this way an avalanche of electrons
reach the wire and hence current pulse is produced. '

The current pulse is detected across a resistance of 10°Q.

Quenching of Discharge

Positive ions on reaching the metal tube pull out electrons. These electrons can
excite the atoms, which on returning to ground state emit photons, which then

—
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ns under
Photoelectric effect. To avoid photoelectrons, we do

uenchi isc i
Q ng of discharge iy G.M counter is

(1) Manual quenching; by attained by following two ways:

. lower ralt:
(i) Sclf—quenchmg: e it lll.llg '_»nll.lg:- below critical value of discharge
such that the LE of l)l'on%in:“?m;e gas into principal gas (neon) 'l‘thﬁcchmism is
- 18 lower than neon, the i . ' ;
e ‘on, the ions of quenching gas reach

the cathode before princi

capture electron an]z;";‘zlf'ﬂl Bas ions. When they reach near the cathode the

excess energy of the qu;?:;? neutral molecules. Following ncutra]izat.iorj} thi:,

molecule ‘ Ing molecules is dissi in dissociati i
cules rather than in the release of electron: I'?:;;? 1&1tt::c;t;lr;dglssoc1atzon ik

. G.M counter can be used
SOLID STATE DETECTOR i@V P and y-rays effectively

M Solid State detector i -
Conatriction Or 1s most sensitive detector capable of detecting three «, [} & y-rays.
Proce;uor{:ed rate detaotor mainly consists of reverse biased diode.

Wh iati : ,

Lo o oo o he deds it causs he reeas of lcrons, reang some
Advantages age caused due to flow of electrons is measured.
(i) Compact size
(i) Very fast detector
(iiif No need of quenching
(iv) Portable
(v)  Can detected a., B and y-rays.
(vi Low energy utilization (requires 3eV — 4eV of energy
NUCLEAR FISSION
Otto Hahn and his co-workers discovered nuclear fission accidentally when
they were attempting to prepare transuranic elements by bombarding g¢2U?3%
with on! (slow).
Transuranic elements are those elements that have atomic no. greater than that of
uranium (the heaviest natural element) e.g. Np (Z=93), Pu (2=94) etc.
There are 30 different ways by which nucleus can undergo fission accompanied by

2 to 5 neutrons (average is 2.5 neutrons).
daughter or fission fragment, .not. by parent

¢ Fission neutrons are ejected by

nucleus. it
. : nt neutrons are €jec T :
. During fission, 99 perce the remaining 1% are emitted a litter latter.

called prompt neutrons;
called delayed neutrons. .
v Unstable fission fragments, to become stable, eject delayed neutrons.

Isotopes of Uranium
- 99,38% 4.51 x 10%years |

0.714% 7.1 x 10®°years
34 0.006% 2,48 x 10°years -
o2 i od while for g2U*", on’ of energy 0.04 eV

ed in extremely short time and are
They are

. For fission of 92U
is required.

e Two common fission
oNl4g9pJ235 —— seBal*!+6
‘unl+g'2U235 ——— 54Xl t a8
where Q is called energy of nu

e

K
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:ons for uranium are as

Sros + 2 on! + 20
clear reaction.
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Nucleay
TYPES OF FISSION = )
(i  Controlled fission chain reaction. = ., e neutrons created in opg .
In this reaction only onc neutron, o4 o reaction. It is the underlying . S8igy
o Lo thecause of lurther HRSIRS Pringy
reaction, becomes t
of nuclear reactor. - S :
(ii)  Critical mass _ i neutron, out o € Neutrons progy,, .
Such a mass of uranium i WY m;cﬁssion is called critical mass. ed iy

one fission reaction, produces l'ur:i‘:sl

iii)j Uncontrolled fission chain reac saitial maus. tis
e If the mass of uranium is much greater Hianscne B0 d N the cp,
losion is produced. Atom o

m

i uge ¢
reaction proceeds at a rapid speed and a huge €xp

works at this principal <on in 1942
. Fermi carried out first controlled fisstomn i : - )
. Fission of 42U235 atom releases 108 times as much energy as 1s released by 6C12 atop
in ordinary furnace. s
1 kg of 4;U235 contains = (1000 g/235)* 6.023x 1023 = 25.6 x 102 atoms
We know that, :
latom of 92U23 gives = 200 MeV
1kg of 92U gives = 5.12 x 1026MeV -
We know that,
Time for one fission =108 sec
Time for 60 fissions = 0.6us

Thus 5 x 10% MeV energy is liberated in 0.6pus when 1 kg of 92U undergges
complete fission.

¢ - Plutonium-239 and uranium-233 are also being used as fuel.

NUCLEAR REACTOR
Fission chain reaction can be controlled in a device called nuclear reactor.

. Nuclear reactor works according to principle that the environment of nuclear reactor is
controlled in such a way that only one slow: neutron takes part.in-fission process ata

time. :

- CONTAINMENT .
STRUCTURE Steam Line

Water

KIPS ENTRY TEST SERIES w.educatedzone.com
A




Chapter-21

PARTS OF NUCLEAR REACTOR

(i) Fuel rods: ;0235 | used as fu
2 to 4 percent.

(i) Control rods: Ba or Cgd

(iid) Moderator: to slow dg

(iv) Heat exchanger: to convye th -

3 oo system: to avoiq zvere lf::trlgy produced for the sake of use.

(vij Core: consists of fuel, co iy

ntrol rods and mod
{ﬁgl g:::u: ‘ﬂ ;:};:édi = puvent Scattering of ha?:ltf(::.-l' radiations
( Dreeding: €r nuclear reactor is that which prepare its fuél by itself.

TYPES OF NUCLEAR REACTORS
(i) Thermal reactor
(i) Fast reactors

Thermal Reactor

Nuclear Physics

el. 1 i i is i
n this fuel the quantity of n U is increased from

. Neutrons must be slowed down to
A the : .
& In this reactor U235 is used as g rmal energies to produce fission.
Fast Reactors i
. Fast neutrons are used to strike g21J238 producing 53Np23 and then o4Pu2%. This type

of reactor is liquid metal fast breeder reactor (LMFBR)

LIQUID METAL FAST BREEDER REACTOR

. LMFBR produces plutonium accerding to following scheme:  &— @

on! + 92U238 — > 4,239 (unstable)
(fast) (T1/2= 23.5 minutes) Ti= 235 min @ =
9aNp23? + ., 8° .
(T1/2 = 2.4 days) Ti= 235 duy-_-. -_._f

L)
239 4 °
ngu ‘]B T;.- 244 x 10* yr'.l

2 : {T”z = 24400 }'EBI’S]
DIFFERENCES BETWEEN THERMAL REACTOR AND LMFBR
CONVENTIONAL REACTOR
Moderator
Coolant is ordinary water or gas
Run continuously

Uses ¢,U235 as fuel

NUCLEAR REACTIONS & NUCLEAR FUSION IN THE SUN
clear reaction of light nuclei

. Fusion reaction is production of heavy nucleus by nu

. There are two types of reactions
()  D-D Reaction

PH + H —>3 He+24MeV
2l 42 H— H+ H+4.0MeV
L H 41 H—; He+; n+3.3MeV

)  D-T Reactions "
o ' n+17.
2f 43 H—» Heton+

. . Ll Y . <
. Fusion is more energetic than fission

No moderator

Na is coolant -

Requires maintenance after 15 days
Uses 92U238 as fuel

MeV
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FISSION

FUSION

1 UNIT = snemgy

uss of ona U.S.

eftizen in 1 ynar,

W
@f/ﬁ

Corversion™, Mater = 235.8
to enorgy E = (.2)c?
par kg fuel 176 units

Nuclear Reaction in the Sun . )
The source of energy in the sun is nuclear fusion . :
The temperature of its core is about 20 million degrees Celsius and its surface

temperature is about 6000 degrees Celsius. Its energy is due to fusion reaction

called p-p reaction.
Proton-Proton cycle

(H!' + jH! ———» jH2 + 4B°+ v»

IH? + l[—-[] ey 2Hed + ¥

sHe? + | He! —— jHe' + ,p° + v

3 Stars like sun maintain their shape and pressure due to radiation pressure.
COMPARISON OF ISOTOPES, ISOBARS & ISOTONES
ISOTOPES ISOBARS ISOTONES
Atomic Number Same Different May or may not be the same
| Mass Number | Different Same May or may nat be the same
[ No. of Neutrons | Different | May or may not be the same Always same
RADIATION EXPOSURE % :

. Radiations can damage living tissues. The degree of damage and kind of damage
depend on type, energy and dose of radiation. Incident radiations ionize the body cell,
and then change biochemistry of the cell. A damaged cell may die or begins to work
in wrong way e.g. sometimes radiation changes the chemistry of cells in suth a way
hat they begin to reproduce rapidly leading to a condition called cancer.

. Damage to ozone layer is done through following sources: - :

(i) Chemical industry

(ii)  Nuclear tests f

(iii) CFC (chlorofluorocarbons)

(iv)  Aerosel sprays and plastic foam industry \

. Some radiation in the environment is added by human activates like diagnostic x-

ray, nuclear facilities, hospitals, researc i i i
television, luminous WatChEI; and togac?:l;cﬂaaiﬁ: - e e
EFFECTS OF RADIATIONS '
Effects of radiations aré of two types:
()  Somatic effect:
These are direct effects on bod e.g. s i i i
of lungs, drop in white blood cglls gantﬁzr?t.:::l;:mllozus : i ulcerathn, Fa
These effects can be cured if the dose is smal] yes ete.
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(i) Genetic effects: Nuclear Physics

These affect (alter) the chemji
p ( ) h_ 1stry of Eenes i
: ‘ \ and cause mutation E.g. cancer
These effects are Incurable and Pass on to [ i |
(ﬁi] o 1 O luture generation,
ABSORBED DOSE

Absorbed dose D defined gag the energy E absorb
S0rboe

mass m of the absorbing body, p-= E

Its SI unit is gray (Gy). 1Gy

An old unit is rad, an acronym fo = 1Jkg!

r radiation absorbed dose.
1 rad = 0.01Gy

For the same absorbed do )
. S€, @ -particles gre : A
i Neutrons are particularly more 20 times more damaging than X-rays

EQUIVALENT DOSE damaging to eyes than other parts of the body.

.I;ffe?tivcal;:r:;z? as the product of absorbed dose and RBE (relative biological
15v=1GyxRBE (SI Unit)
Old Unit
1rem =0.01 Sy
UNIT OF RADIOACTIVITY
. Becquerel (Bqg)
1 Bq = one disintegration per second

. Curie (Ci)
1 Ci=3.7x10!0 Bq
USES OF RADIATIONS
. C-14 is one of useful tracer that can help in the understanding of photosynthesis.
. I-131 and Na-24 are used to check cracks in pipes.
’ Radiation therapy is a process of destruction of cancerous cells deep into body e.g.

Co-60 & I-131 are used to treat cancers. = - -~ -

, Tumors are treated by y-rays.

*  Radio processes in space give information about structure of stars.

® When ethylene is radiated with y-rays, it is polymerized into polyethylene, which is
used to produce soft and flexible products.

. Sterilization is a process of killing of germs with p-particles or y-rays.

’ Radiation treatment can preserve food and othcxatg?l:;l

: “gau d for preparing or measuring the thickness
Ihgi:keg: ;z:n};?: such l;s 1;:l'.vml,g Al & rubber. In such gauges,

rays source. . _ _
B-gauges are used for preparing or measurng the thickness of T-;l:l‘ Sh:f:t:r::i 1QW
denSity FRRSREIS € R0 y lll?:lh{ Sﬂug]:;-:_f c-a?rit:.i?s in m:.ta: -casﬁr:g, faults in
Radiography is employed to check cra
welding & heavy machinery.
Ratio of C-14 to C-12 found in
. B particle is used for superficial skin therapy.
o particle is used for deep skin therapy.
S e -
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of high density and
Co-60 is used as y-

dead matter is a measure of time span since death.
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Activation analysis (y-ray energy measurement) is _applicd to dcte;rm;tghﬁzcentratmn of
elements in a given sample and to estimate corrosion and wear. of m T¥e -3
Technetium - 99 has given rise to positron emission tomography.

- The ratio of 42Pb206 — 4,U238 ig used to determine age of rocks.

INTERESTING CONSIDERATIONS

. The age of pyramids is 4500 years. -

By Ar-40, we can measure dates as hackl as one million years ago.

Amino acids have been discovered on meteorites. . ]

To destroy a tumor, we place small pellets of radionuclide near it e.g: radon seed
(radon in miniature gold capsule). After destruction of tumor, we remove them.

Different radiocisotopes accumulate in specific parts of body e.

lodine Thyroid gland

Cobalt Liver .
Phosphorus & Calcium Bones -

RADIOGRAPHY
. y-rays radiographs are used in medical diagnosis

Cracks and cavities in castings or pipes are detected by y ray scanning.

L]

. The gamma camera is used to detect ¥ radiations from sites in the body where a Y-
emitting isotope is located.

BASIC FORCES OF NATURE ;
There are now four basic forces in nature.

(i) Gravitational force (long range)

(i)  Electromagnetic force (long range) .

(iif)  Strong nuclear force (short range, 10-15m) attractive

(iv)] Weak nuclear force ( short range, 101?m) repulsive
In 1979, the physics noble prize was conferred on Glashow, Weinberg and Abdul
Salam for the unification of electromagnetic-and weak forces.:

FUNDAMENTAL FORCES '

4
@Fﬂmnﬂ:ﬁ s N0e ow)

logahor 107
@ tﬂm::dufn .

S
Electro- <@ @» Range ey
magnetic 0—»-‘0 137 : Infinite

Strength Range (m)

Weak ‘!;_"g = ’@/' 100 m.mLD.::._,

Neulnng Interaciion of & proton,
mhﬂlﬂay - )

Gravi @ Sleength Range (m)
raviey 6 x 1070 Infinite
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ﬁ;oc,(s o MATTER—\\—-— Nuclear Physics
subatomic particles are divided intq three groupg

0 photons

) Leptons (electron, muons and neutrinos)

gy Hedrons

There are-two types of hadrons

arti i
o) Baryons (the p Fles equal in mass or greater than protons are called baryons e.g.

protons an.d, neutrons)
p) Mesoms (the particles lighter than proton e.g. 7 mesons)

A pair of quark and anti-quark makes a meson and 3 quarks make a baryon.

r Elementary particles are the basic building blocks.

. All photons and Lepfons are elementary particles.

N Hadrons_ are not elementary particles.

. Hadrons are composed of elementary particles called quarks.

. Matter bélongs to either lepton group or quark groups.
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PRACTICE EXERCISE

&
(1) Curie is the unit of ' . .
(a)half life (b) intensity

(e)Tadioactivity (d)none of these
(2)  The radioactive clement has the half life of 1600 years, after 6400 years what amount

will remain undecay

(a)l/16 - (b)1/8
(e)1/2 w(d}1/4
3 The bmdmg energy per nucleon is maximum for
%1]1:.!"1:: (b]g'ﬁU
(c)seBa'"! (d),He"
4 In typical nuclear fission reaction the energy released is approx:
JUHSMeV (b)93 IMeV
z‘ﬁi@tﬂ @931cV
@ ich of the following undergo fission reaction easily by slow moving neutrons
Yi@U-235 , Pu-239 ) (b)Pu-239 , Th-234.
(c)U-238 , Rn-232 Ud)Th-234 , U-238
(6) Neutron and proton are commonly known as
wayiucleon (b)meson
(c)boson ~ (d)quartz

(7)  Half life of radium is 1590 years. In how many years shall the earth loss all its radium
due to radioactive decay?

(a}lﬁgﬁxlﬂé years . (b)IS';‘OM]t]12 years
(c)1590x10** years Jdnever
(8)  Which one of the following radiation possesses maximum penetratmg power?
8)a-rays (b)p-rays
(c)y-rays (d)all have equal penetrating power
@ Radioactivity is a _
(I) Spontaneous activity (IT) Chemical property -

~ (III) Self disintegration'property
Which of above statements is/are correct?
(@) L& Il (b) 11 & 111
eI & I ()1, 11 & 111
@ Quenching gas used in G.M counter is

romine (b)helium
(c)neon (d)all of these
Transuranic elements have atomic number
(a)greater than 72 (b)greater than 82
JeJgreater than 92 (d)greater than 102
@) Nuclear forces exist between '
(a)proton-proton (b)proton-neutron
(¢)neutron-neutron Jall of the above

(13) Mass defect per nucleon is
binding energy of nucleus (b) packing fraction

(c) average energy of nucleus (d) all of above
(14) Tick the correct statement
moderators slow down the neutrons (b)moderators bring the neutrons to rest
(¢)moderators absorb the neutrons (d)moderators reflect the neutrons
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_C__hapter—i..’ 1 Nuclear Physics
15)) The bombardment of nitrogen with a-particles will produce
(a)fj:ulron Eﬂ.—_.?,pm'i@
Electron (d)positron
@ Diameter of an atom is approximately
(a)l 0""m (b1 0" m
) NCL | l{dﬁ.{)’”m
a» Which of the following isotopes is normally fissionable?
:;le (b) 2 Np
(€)% (d)} He
(18) Fission chain reaction in a nuclear reactor can be controlled by introducing __
(ﬂ)il'gﬂ rods (b)graphite rods
“{e)cadmium rods (d)platinum rods
(ﬁi Which one of the following radiations possesses maximum velocity?
(a)a-rays (b)p-rays A=h y
s ™
-a{c)]uray,gj . *{d)grl- of above have same speed _D-
{IG)L‘CH;rEe on neutron is v -
(a)+ 1.6 x i fol L{b’)’igru ¢
19 . - Y Al val
(c)-1.6x 1077 C (d)no definite charge % M
(21) Mass of neutron is
(a)1.67 x 10°" kg wb)1567 x 107" kg
(€)9.1 x 107" kg (d)1.67 x 10" kg
@P Nuclei having the same mass number but different atomic number are_. ...
(a)lsotopes \¢tJlsobars
(c)Isotones (d)Isomers

(23) A mass spectrograph (spectrometer) sorts out _

(a)molecules (b)atoms
(c)elements s(d)isotopes
constituent nucleons as compared to the mass of the resultant

(@ Sum of the masses of
nucleus is
(a)smaller \(b@ater
(d)some times smaller some times greater
is emitted from ggRa’*’. What is the mass and atomic number of the

(c)same
(25) An a-particle
daughter nucleus?

Mass number atomic number
(a) 224 86
(b) 220 80
222 86
(d) 226 87
(26) The unit of radioactivity ‘curie’ is equal to =
(a)3.74x10° disintegration per sec 3.70x10" disintegration per scc
(d)3.60 x 10 disintegration per sec

(¢)3.55 x 10" disintegration per se¢

KIp 300
KIPS ENTRY TEST SERIES

www educatedzone.com



Nuclear Physics

Chapter—21
(B In liquid metal fast breeder reactor, the ty
(@)U
(c}gzuu-ﬁ ‘ :
(28)  Radioactive materials can be identified by measuring
(a) hardness
we)halflife
29Y If one or more of the neutrons emitted

fission then the reaction is self sustained

(a)fission reaction
\{c)chain reaction

ye of uranium used is
h)‘uﬂﬂr
\@IJ}UHI} .
thaly .
(h) mass
(d) total life
during fission ca
and is known as __
(b)fusion reaction
(d)chemical reaction

n be used to build up further

[@ During an encounter with an atom, a-pnrticlg_{mncks out
(a)protons Tb)elec@ns
(c)neutrons (d)nothing

=y R
(31)’ The path of p-particle is E
- (a)rectilinear L{‘b]\curvc.d
(d)elliptical

{c)zigzag or erratic

/ (3-2;} Which of the following radiations are suita

interior of the body?

ble for the treatment of an infection in the

(b)p-rays
(d)X-rays

(a)a-rays
yeTy-rays
@ Varjous types of cancer are treated by
: \.(xfcllbait-ﬁﬂ CoYrech

c)carbon-14 | X

(b)strontium-90
(d)nickel-63

(34) Charge on a-particles is
(a)y+1 (b)+2
(c)-2 (d)-1
(35) p-particle ionizes an atom

(a)through direct collision
(e)through electrostatic repulsion

(b)through electrostatic attraction
(d)all of above

(J@ T.V sets and microwave ovens emits
AaJX-rays '

M' (c)p-rays

@ Strontium-90 is used as
\(2)B-particle source
(c)y-rays source
(38)
(a)10 times more
(c)100 times less

(b)a-rays
(d)y-rays

(b)a-particle source
(d)neutron source; .-,

The penetration power of f-particle as compared to a-particle is

(b)yT00 times more
(d)10 times less . . ..

Geiger counter is suitable for
(a)fast counting

Mcyslow counting

A a-particle can produce fluorescence in
(a)ZnS

(c)sodium iodide

CFC is used in
(a)refrigeration
(c)plastic foam industry

(39)

(41)

(b)extremely fast counting
(d)all sitvations- .- .-,

(b)barium platinocyanide

“dJall of above ..~ -

(b)aerosol spray

v(d)all of above
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Chapter-21 - Nuclear Physics

(42) Average distance covered by a-particle in air before its ionizing power ceases, is called
its ;
(a)trajectory {b)range

(c)firing level (d)limit
(43)" Which one of the following possesses greater penetration power?
(8)a-tays (b)B-rays

-rays “(d)neutron-rays
(@ The most useful tracer is

f (a)Sr-90 ' (b)1-131
(c)Ca-41 W)C-14
5 y-rays are electromagnetic waves like

L(a)ﬁght waves

(b)heat waves
(c)micro waves

(d)x-rays -
(46) Charge on B-particle is
(a)xl (b=
(c)+2 (d)-2

(47)  P-particles possess greater penetration power than that of o particles due to its
~(a)smaller ionization power

(b)greater ionization power
(c)neither greater nor smaller ionization power
(d)same ionization power

(4_3? Enriched uranium is better as a fuel for a nuclear reactor because it has greater
proportion of

y (a)mU L{’EjﬁjU
(:C-) BSU {d) !J?U
(49) The maximum safe limit dose for persons working -in nuclear: power. station are

(a)1 rem per week (b)5 rem per week
(c)4 rem per week - d)3rem per week
@ Radiations are used for the treatment of skin of a patient is

T iy
(c)y-rays (d)X-rays

--.-_-__ -
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SAMPLE PAPER BY.KIPS:

A rock is dropped off a cliff and strikes the ground with an impact velocity of
30 m/s. How high was the cliff?

(a) 10 m (b) 20 m
(c) 1495 m (d) 45m
Which of the following is a dimensionless quantity?

momentum volume

acceleration arca
(b) energy per unit volume (d) Ii:-rcnf

pressure power ‘
If earth shrinks to half the present radius the duration of day and night will be
(a) 24 hours (b) 12 hours
(d) 3 hours

(c) 6 hours
Light roofs are blown of during wind storm. It is because of

(a) less weight of roof (b) more height of roof

(c) difference in pressure (d) all are correct
The maximum velocity of SHM is a, the period of oscillation is

(a) 27x0/ a0 (b) 2nan/xo

(c) 2nan xo0 (d) 2 /a0 xo

In wave motion the least distance between two points which are out of phase is

(a) & y (b) A/2

ic) 32./2 ’ (d) »/4

A particle performing SHM when its displacement is 3 cm, its acceleration is

12¢m s2, It is vibrating with period o Sy Wt g SR

(a) 4z Sec (b) 2n Sec IR
d) 4n Sec ~5°Y = [ TahE]

n Sec
In case of spectrometer circular scale, graduated in half degree, is attached
with
(a) collimator (b) telescope

(d) cross wire of telescope

(c) turn table
A s.atel.l.ite moving round the earth constituents
(a) inertial frame (b) non inertial frame

(c) neigher inertial nor non inertial frame (d) both inertial and non inertial frame
Satellite is launched from earth into orbit. What happened to the mass of

satellite and weight of satellite.

Mass - Weight
A) Increases Increases
B) Remain same Decreases
C) Decreases Increases
D) Increases decreases

A spherical body is moving through fluid (say water). If the te
increases the terminal velocity of the fluid. y ) emperature of fluid

(a) gccreases (bl increases
(c) does not change (dj increases or decreases depend upon the.

The width of the depletion region of a junction is reduced under forward bias because
(a) m:.ce Cliarge carriers are available

(b) nuz_nber of minority charge carriers are reduced

(c) majority carriérs ‘on both sides of junction are driven towards it

(d) doping level is increased | i

303

KIPS ENTRY TEST SERIES

www.educatedzone.com



—

(13)

(14)

(15)

(16)

(17)
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In a Young’s double Sample Paper

s
by a source of white hlgi; t“-‘?lperiment if the monochromatic sou
(a) Fringes will be alternmciy i i .
() Comirel fr_lnge is white ancl ol.hg-d.nfl black
(c) Central frn:lge is dark and dlic l. m.c coloured
(d) Central fringe is coloureq 's are coloured

rce is replaced

In a two input logic and all other are white
Bate botj :

would be Ot inputs are at 0 and the output is 1 the gate
() XNOR (b) NOR
(c) XNOR
Einstein was awarded Nobel (d) any of given gates in a, b and ¢

. P & 1
(a) theory of relativity rize for hbls workon
(c) photoelectric effect }d] ;L;Elear fission
Figure shows the shape of part ) all are correct

produced by attaching one Enof a long string in which transverse waves are

d
250Hz. What is the velocity of the wayeee ¢ ' WPnE fork of frequency

Semy

1em 3r[:m Ec[.m
[a} 25 ms-! Rt [b) 15 ms-!
(c) 20 ms-! (d) 10 ms-!

Four molecules have speeds of 2 kms!, 3 kms!, 4 kms™ and 5 kms!. The rms
speed of these molecules in kms™ is

J54
(a) e

J"’/g | (d) 343

d mass number of a nucleus is Z and A. there new value

(b) 3.5

(18) The atomic number an eils:
after emission of two alpha and two he;azragd;a-gon s
(a] 2‘2,;\'4 Ed;: z:4|A‘8
gl o i : re called
(19) The particle which are lighter than pr;:-bt)o;: ::) .
(a) photons {d) bargons
(c) hadrons i
(20) What is the particle emitted during the reac
49_Be+g4Hc—a5120+? \_{h]’ﬁeutron
(a) proton- (d ) beta-particle
o) ST and cross-sectional area 1 mm? is made of a mn::::ial of
- ?mfﬂe?ﬁ:g o 010 N/m?, How much worl is done in strptohing the wire
oung’s mo
through 1mm? (b) 2 % 10-4J
(c) 4 x 10-2J for NAND operation is
(22) The mathematical notion X ﬁ_r:B
(A X=A+B d) X=AB -
(b)X=AB e
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Sample Paper

(23) If R is the range of projectile then its K.E be maximum after covering a
horizontnl distance !
R
a) — b) —
( ] 1 (B) 5
(c) 3R/4 ' (d) R
(24) An alpha particle moves through potential difference 1 volt it may gain K.E equal to
(a) 1 eV (b) 2 eV
(c) 3 eV (d) 4 eV
(25) When charges become twice and their separation also become twice then
coulomb’s force between them
(a) remains same (b) become half
(c) become double (d) become eight time
(26) With rise in temperature the resistance of semiconductor.
(a) increases (b) decreases
(c) remains same (d) becomes infinite
(27) When two resistances are connected in series they have
(a) same resistance value (b) same voltage across them
* [c) only one current path (d) different resistance value
(28) What is the equivalent resistance begween A and B in the figure given below
ohm
AW .
lUc-hm% jﬂq% st
sl %\\
hm
(2) Reg = 50 (C)Req =-15Q
(b) Req = 1002 (d) Req = 20Q
(29) The current through the battery in the given circuit is
N}
@ —a (b) L A
a5 . ) 15
! ' . |
(). = A (d) -
(30) The path difference between two 1dentical sinusoidal waves is A /6 their phase
difference is
(a) 300 . (b) 600
(c) 1800 (d) 150
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