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CHAPTERNO 7
WORK - ENERGY
Q. Define work and its unit in 8.1. System?
Ans. Work: -

Work is said to be done whenever the point of application of force is moved
in the direction of force.
Or
If force is applied on a body due to which the bady is displaced in the
direction af force then work is safd 1o be done.
Or
The product of companent of force in the direction of displacement and
displacement is culled work.

If I is force applied in the dircction of displacement and d is displacement then

Work = force x displacement

w=1F_ d

If the angle between F and 9 is 0 then

wW=F.d  butFx=FCos9 [(}—F [ ] E

therefore W=FCos8.d +d
W=FdCosB
Since dot product of two vectors is a scalar therefore work is a scalar
quantity.
It 6 =0° then
w=F d-FdCos0=1 Fy ¢
If & =90° then F

w=F  d=FdCos9 =0 1 A/,_J:x
[f 6= 180° then
W=F.d=FdCos 180 =-1 ie. Work is negative.
Unit: -
The unit of work in 5.1. System 15 Joule

Definition of Joule:-

One joule is the amount of work done when a force of I Newton acts
through a distance of 1 meter in its own direction.

In British engineering system the unit of work is foot-pound and
| foot-pound = 1055 Joules
In electricity unit of work is electron volt where leV =1.6x10"")
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Q. Define gravitational field, Calculate work done against gravitational field and
Prove that work done on a closed path (loop) in gravitational field is #ero. and is
independent of path.
Ans,  Gravitational field: -
The area or region around the earth in which earth exert force of uttruction
en the ather bedy is hinawn ax gravitational field.
Grravitational forece: -
The force by which earth antracts a body teward its center is called
gravitational force and iy cqual to weight of body.
I body moves toward earth it is positive and it body muves upward it is
negative. '
Work done in gravitational field: -
Consider a body of mass “m” is at a height hi 1s taken mg hy
upward to a height hf such that (hf'- hi) = h then the work done
on it is given by W=F.5=F.h
~FhCos0
=F h Cos 180° but F=mg hi
=-mgh mg
Since the work done against the gravitational force is negative. =
It also shows that work dene depends on the initial and final position and is
conserve as P.l.=mgh,
0. Define Conservative field, Prove that work dune in conservative field on a elosed
path (loop) in gravitational field is zero, and is independent of path.
Ans.  Conservative Field: -

If the net work done on an object taken around a closed path is zero, then
the field is called conservarive field,
Prove: -

Waork done vn closed path (Loop): -

Consider a elosed path like a triangle ABC as ligure.
IT"the body ol mass *m’ is taken from A to B and cover distance

S then work will Ss §
Wi .= F.S, = FS, Cosat
bui S5 Cosee=h  thercfore Waw=Fh=mgh.
I"body is taken from B 1o C covering distance S» C B

and the angle between Force and BC is 90° there fore
Wie™ F.S, = FS; Cos 90 =0
This shows that work done against gravitational force, when body moves on
horizontal path is zero. Now bodyv is taken from C to A covering distance S; then
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1'!‘!-'-[' ey i_H
The angle between |- and S for this motion is (180 - [%) there fore
W o= 15 Cos (180 - ﬂn]

But  Cos (1803~ Cos tharefore
Wi o= F =8 Cos i) but S; Cos 3 = h
-mgh

Thus the tetal work along closed path ABCA will he
“'l.‘; A a3 W, i lea 'I,'J..-“ Tl 2 1I'-:"rlt_' A
=mph+0-mgh=0
If path is divided in two parts A to Cand C to A then
Woashiac + Weaa=0
or Woania == Wean
These equation shows that the work done on a closed path is always be zero,
however the path may be i.e. the work done on closed path is independent of path in
wravitational feld or gravitational field is conservative feld.
Q. Define Power, average power and instantancous power also give its units.
Ans. Power: - '
The work done in unit time is called power or the rate of doing work s
called power. y
Average pawer: -

If u hody works AW in time Ar then average power Pav is wrinen as
AN

Instantancous Power: -
If a body warks AW in rime Ar where Av iy very small i.e. At—i then

. . Ak
i,in-\.f‘u.l N I"“” =
- AT LY |

Unit of Power: -
The unit of power in 8.1, svstem is watt,
The unit of power in Britisii engincering svstem is foot pound per second: it is
a smiall unit therefore its unit is aken as horsepower,
| horse power = 530 11, [hfsec,
1 horsepower = 746 watt,
Relation between power and velocity; -

AW : d
As L but AW =S
i At
R .S 5
I'herelore Ponge ==— Bl ¥, ... =
i A Al
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P:l'ri!-'lﬂ.q.‘ == F' v!l_'-i‘l-il.lf
i.c. Power is the dot product of foree and velocity. J « I
Work done by variable force: - 1-5_ =
|.et variable force is applied on a body then m
wurk can not find out by F .S because of changing of’
loree,
To culculate work in this case divide the
displacement in small interval ol width AX such that | L1l | 1]
the force in each interval is nearly same then for each % Et}{ }{:
piece work may be written as _
W|= FI| .r*hX|. “‘r:= Fx;.s‘!LX:. "H_!.: FH,L..".\X}." P W.F Fx“.ﬂan
The total work done = W+ Wtk Wit .+ Wi
or = Fxp AX S AX + FraAX A s, 1 Fxp.AX,
1
W=Z Fx,xAX,

Where Fy;, is the force acting for the interval of width AX.
In order to get better results approaching to the exact values we take integral
in place of sum. i.e.

L3
W= [Fd
Q. Define energy and drive an expression for kinetic energy of a body.
Ans.  Energy: -

Energy is the capability of a body to do work.
Kinetic Energy: -

The energy possess by a body by virtue of its maotion is called Kinetic
energy.

Derivation of Formula: -

Consider a body of mass ‘m” thrown upward with velocity V' and it reaches
to height *h" then its kinetic energy is consumed to do work against gravitational
force i.e.

KE =work=F.d=FdCos0
As 0 = 0 because Foree and displacement are in same direction.
and F = mg therefore
LR | ———— ]
Let the initial velocity of body = Vi= V
the final velocity ol body =Vi=10
The distance covered by body =8 = h
and a -p
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hen putting values in second equation of motion

VIE-Vi" = 2as
0-V- =2 h
V= - 2oh

1} L

Juh

Putting value of *h” in equation (1) we get

1

e v
K= mg
Jul
e, o ;
ar K.l = " mh

Phis eguation gives K. and shows that it is independent of the way by which
itis derived. .
Q. Define potential energy and drive formula for it.
Ans. I a by is moved from one point to the wther point against the field then
work done is stored ax enevgy in the body and Enowie as potential energy,
Comsider o body ol mass "m” i the gravitational Treld. et body is moved
upaard (against the eravitational field) by applying external force (I - me) then
Wy = FaenSiEFag hCosD (5=h)
Since the external foree and displacement are in same e, upward direction
e, 020, Cas 0= | therefore
1""'1.'\
This work is stored in the body as gravitational potential eneray. Hence
PE.- mgh.

muh

Q. Define ahsolute potential and drive an expression for absolute P.E of a body at
(1) Surface of carth.
(2) Height *h* from surface of carth. BN
Ans,  Definition: - N-1
The work done in moving a body from a point in the field N-3

fer ar point cntxide the field iv knowe absolwte potential,

Nerivation of formula: -
In the formula P. .= m g h. it is supposed that the value of graxitational
. E. is constant, but if body is moved 10 long distance or out ol ficld the
magnitude of field is different at different points.

To caleutate P, 1. divide the line il motion is “N” small picces | |ra
stich that the magnitude of grivitational Toree is nearly constant between | n |
two points as ligure. et body is taken from point | o 2 then gravitational .
force between two poims will be written as

:;‘_I‘-.I b
-

-

i

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 188 of 317)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp

PHYSICS NOTES FOR 15T YEAR (FOR SINDH)

Chapter 7 189 Work-lneros
M . .
Fow (G- -k and F.=0 mh’_j.'.
f ’ r
The average value between two points may be writien as
P LT B
3

-

Substituting values we get

[ oM, mM
Fees|G—"+0—==
2 r r
| (1 1] L
I = - {h“MI | = b — |_ ! ('rnl|'1..l'| i =L | A
2 ["l' rnl 2 Nt
='ry £Ar Putting this value we get

According to figure r:

N Fle s Ar) +02 |

F=_GmM,.; {--' = } -
. i

. - . roEIRAr A s g

| B (]1“I.~"I|:, | il I_-.;..Ii.. s = |
2 | T, |

¥ ki

o 2+ 20N A |

I = = GmM | S b S
- [ SR

As Aris small therefore its higher powers may be neglected then

i A b
F =< GmM, A -—.—'—]
i’ L

L oA
B GniM, | L-—-3-
L or

Putting Ar - r2 - ) we get

I - ['”"!.\_-I'II..[ I i_‘-l“:[ll.'I - t‘ } !

nrs ]
. - i- |"|E -+ r|r1- e r|: ; '- | F !
F=GmM, 1—'"=——L e GmM, |- ]|
L i LA )

I GmM, | "

nr .
As Wi o=F., AT Pulting values we get

W, . =GmM _l{r,! _rl}
I

172
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r —_—
W, . = GmM, r——r]

. bt
[ F
\Or N

(11
W, . =0mM | ———
Similarly

W, ,, =GmM, _-—]

_____________________________________

Wygan = GmM,{L - |_]

Pug T,
To get work from 1 to N adds all above equaticn i.e.
Wisn= Wi+ Wo s+ Wy g+ + Wiaaoomet + Wit sn

Substituting values we get

T 3. % T.1 o1 )
Wiy =0mMg| — — —+ ——— 3 — - T
[ U U R Mo Tug Iy by )

wh.,g__'ﬁ = G“]h‘i B l e ]_I
LRy
This equation gives the potential energy to move a body from one  point to
the other in gravitational ficld.

Absolute Potential energy: -

The work done in taking the body from a point in the gravitational field to
out side the field is known as ubsolute potential energy.

For a point out side the field ry==  ie. |.n“rh, = ]fm = () therefore

11 |
P'E'.-"l.l"m'-lllu = —G!'ITFUI I, [_ - _} o _Gl“M - —

n n
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1] — timM,,

r
The work is store in the body as P.L.

The negative sign, Shows that at any point the potential energy is always be
negative,

I’ E. ut surfuce of carth: -

lFor surface of carth ry = Wy therefore
GimM,
[ '["..'n.|1-..1I|.l|.' = ‘-E-I”L
I".E. at height *h’ from surfaec of carth: -
IMhady is at height *h° from surface of carth then r - Ry th therefore
, GmM, CimM,
h_i-_. vl e = = Ia - h e r h
. R j1+
R,
-1
. imM, [
P'L-" sl — FEI_-L.E I+ l
R, \ { &
g [
Pl CGimM | _]l
AT K
Q. Drive work-energy equation for a body falling freely in air,

Ans.  Work-Energy equation: - Rt~
Consider a ball o mass *'m” at height *h™ above P Max '

curth surface. where its . E. is m g h. 1T the bultis allowed o fall
due w which its k.E. is increases while PE. is decreases.
e Loss of P 1L Gam in KE.

II'the force of air friction is 17" then the work done against
friction will be () therefore

loss of I, L. = Gain in K.I5. + Work done against Iriction 1.0
mgh = lamV? o th K.E. -Max ﬂQ————

ar liamVe o m gh-ih

This equation is known as work eacrgy cquaiion.
Q. State and explain the law of conservation of energy.
Ans.  Statement: -
It states that the energy can not be created nor be destroyed bur fotal
amount of it remaing constant. Or
For an ixolated system total amount of energy iy conserve,
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Prove: -

[.et a body of mass "m’ is dropped from height *h".

At height *h’ its P[5 is mgh while K.F. is zero i.c.

Total energy = K.I.. + P.F.

e |l ] S | —— (i

If body is dropped and cover a distance "X then at point "B’
. P.E=mg(h- X}
and  K.F. = l/hmV® Where as

Vi-Vio=2gX  but

as V.=
V=V therefore
V? = 2pX
1. |f_-_:m.25X =mgX. NC\I‘.]{. = mgh
Total energy at point B =P.LC. + K.I.

=m g h3% 5 (2) A

[/
=mglh-X)+mgX X
()
IT body is dropped and comes to carth then at poim *C* i
Pi.=0 ln.i-‘. K3
and K. = l/HmV® Where as
VAV =2gX  but

as V=0
V=V therefore C
V= =2gh
e, |;’2m.2gh =mgh.

Total energy at point B=P.E. + K.E.
=0+mgh =mgh....c.covernan.ns (3
Comparing equation (1) .(2) and (3) we conclude that the 1otal energy remain
constant only tHe energy is converted from one form to other.
There fore we can say that energy may not be created nor he destroyed.

IMPORTANT FORMULA OF CHAPTER

1 W=F.d=FdCos B
AW - -
2' Mt I aCaps = F'v-ﬂt'lilgl.'
- ! ;I‘
L) K.[E = ?2' my "-t. P..F.- = J“gh
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Q.

IR

Ans.

Ans.

Q.

Ans,

Ans.

Ans.

SCIENTIFIC REASONS

Does the work done in rising 2 box on to a plate form depends upon how fast it is
raised up? If not, why?

Phe work done W oin risine a box o mass m on 1o a plate form ol height "h7 is given
by Work - mgh

This equation shows that work is independent of velocity, Therefure, It does not
depend upon how fast the box is raised up. :

A girl drop a cup from a certain height which break into picces. What energy
changes arc involved in it?

At the height cup has certain P when it drop this energy is converted into K.E. and
K.l s maximum near carth. When the cup strikes the ground this energy is
converted into heat and sound eneray.

When an arrow is shot from its bow, it has K.E., from where it has gain K.E.?
When an arrow is shot from its bow. The string of bow is pulled hackward direction
along with arrow and clastic P developed which when arow s released s
converted into K1

What type of energy is stores in the spring of the watch?

When the spring of the watch is wound the work done in winding is store in the form
ol edastic P.E of the spring.

A bucket is taken to the bottom of a well, does the bucket possess any potential-
CNCTEY. .

Yes, when the bucket is taken to the bottom of the well we have w do work on the
bucket against the upward thrust of water, This amount of work done in tuking the
bucket of the bowom of the well is stored in it in the form of its P

A block of mass 1 kilogram is placed on a shelf located at a height of Sm from
the top of a table which is 1.5m high. What is its potential energy ?

The .15 of the block with respeet to the wop of the table.

rRE. mgh
= | 9. 8% 5
- 49 |
P.E. of the block with respect 1o the surface of earth. Where ha is Llotal height from the
surface of carth.

PL. = muha
= i x9.8(5+1.5)
= 9.8 x 6.5

PE. = 63.71)

The force between pair of protons is that of repulsion. Does the P.E. increase as the
pair of protons is brought together?
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Ans.  Yes, when two protons are brought together thair electrostatic UL s increased. This
inerease in electrostatic 1, appenrs due 1o the work done on the protons o bring
them together against the repulsive foree.

Q. A meteor when enters into Farth's atmosphere burms. What happens to its energy and
mamentuim.

Ans.  When meteorite enters into Earth's simosphere its K.E. is converted into heat encray
because of frictional foree bevween the atmosphere imd the meteorite so it burms. In
this case. the momentum ol the meteorite is lost with the K15 o the meteerite,

9 1 A i row ing boat upstream is as rest wilth respect W shore. is he duing - ork?

Ans.  When a man rowing heat upstream is at rest with respect o shore © 0 o g work
but work is being done on water by the man in pushing it

Q. Due to smaller value of *g" a man can jump higher on the surface of the moeon. Can
he run (aster on this account explain,

Ans.  Yes. due to the smaller value of “g" the man can run laster on the surlace of the moon
due 1o its smaller weight,

Q. Find vour muscle power. (Ifit is 100 watts it is not bad).

Ans.  Let us suppose that | can do work 600 joules in three seconds, then the muscle power
can be given as.

'|l = ‘:\
t
P 3 ﬁ;ﬂ = 200 1Sec or 200 watt,
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Chapter 7
AMLC.Qs,
The scalar product of foree and displacement is called
(a) Torque (b)Y Power (chwork  (d) ancular momentum
2 Work is said to be done when a foree produce i the body

(a) Torgue (b)) acceeleration {¢) velocity  (d) displacement

1. S.1L umit of work is
(aywart (b N'mo () Joule  (d) kKilomerer

-+, Kilowatt=hour is unit of
() Energy (B Power fc) Time (d) Work
-3 The work done by the centripetal acceleration is always
(1) Positive (k) Lero (c) Negative
[ I horse power is equal Lo

) S48 wanw (b)) 746 watt  (c) 646 wait  (d) 647 wall

T, In case of negative work the angle between the force and displacement is
(a} 0" {b)y o0® (c) 180" (d) 45°
R Which of the following is not a unit of power
(u) Kilowatt (b} kilowatt-hour (c) lorse power (d) fi.l.h'sec
9. I1"the speed of'a moving bodv id doubled, its kinetic energy becomes
[a) 2 times (k) 3 times (c) 4 times (d} Half
10. I"'mass and speed both are doubled. the kinetic energy of o moving body
{a) Inereasing 4 times (b} Increasing 6 times
{c) Increasing 8 limes (d} Remains the same
I3 The unit of work in 8.1, system is
(a) Pound (b) Dyne (c) Joule (d) Watl
12, The ahility 1o do work is called
(a) l'orce (k) Energy {¢) Power {dy Momentum
13. An expression for power s

(a) P ..:F.Ei (h) P;E (L) r*:i (dyp. FV:

i< Power is equal 10
Fxd FN F.d FxV
(@ == (b =— (¢ — (d) ——
t 1 1 1
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PROBLEMS
7.1 Calculate the work done by a foree F specified by
I = 3i + 4+ 5k

In displucing a body from position B o A along a straight path. The position vectors

A& B are respectively given as
T, =2i+5j+2k
7, =7i+3)+5k
Solution: -

and

Displacement = 7 = , =T, = (2i + 5]+ 2K) = (7i +3j + 5K)

F=2] 45+ 3K 71~ 3j- 5k =~5i + 2] -

Work = ¥ = (3i +4j+ 5kH-5i +2j+3k) = -15+8+15=8) Ars.

g N A 2000kg car travelling at 20 m/s come to rest on a level ground in a distance of
111} m. How large is the average fractional foree tending to stop it.
Data: -
m = 2000 Kg
WV, =20mls
Yi=0
d=100m
T

solution: -
Work against friction - Kinetic Energy

rd= 1 mv-
5 i

]

my-

I mv,
= d

1000« (20)
I - -EU_._{:'EJ_- = J000M Ans
J 14001

7.3 A 100-kg man in a car travelling at Z0-m/s
{a) Find his Kinetic energy.
(h) The car strikes concrete wall and comes to rest after the front of the car

collapsed 1m. The man wearing a seat belt and harness. What is the average
foree exerted the belt and harness during the crash?

Data; -
m= 100 kg
Vo= 20 ms
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k.. 7
Ve
doIm
i 3
Solution: -
Kl = s mV*
3
K.E.- - 100 = (20)° =20000 1 Ans.
=

Work against friction = Kinctic Fnergy

I.d - K.E.
e i 3
P h."li" “{]?m' = 20000 N A,

74 When an object is thrown upward, it rises to a height *h’. How high is the object.
in term of b, when it has lost one-third of its original kinctic energy?

Data: -
Height = h
X =7
Loss ol K., - ],“1_ foricinal K.E) = l mw
£ = »
3'!., - )
Solution: -
Luss of kK.E. - Gain in PLE
Ta %™ ) L o=
l v | = meX but —mv’ = mgh
2 h 2
| |
X: - =(mgh )= = A,

Imy 3
7.5 A pump is needed to lift water through a height of 2.5m at the rate of 300 g/min.
What must the minimum horsepower of the pump bhe?

Data: -
h+=23m
m 500 g'min '”':’IGU 8.33x 107 Kgfsee

P
1=1s¢c and Thp = 746 watt
Solution: -
i ] ¥ q ."'.__' -
P = l‘ﬂrk_ - _“1-':_"_1 - EI!_':“].[:}. s Eh —t® (0,204 2w ot
lime t |
0.2042
e =5 2 74500 " hp A,
T4
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T.0

A horse pulls u cart horizontally with a foree of 40Ib at an angle of 30" above the
horizontal and moves along at a speed of 6.0 mil/h. (a) How much work does the
horse do in 10 minutes? (b) What is the power out put of the horse?

Data: -
I 401k
- 3
§ b 3
Vo= G mile th= -il—?lﬂ—i ~=B.8/sec.
6l = 60
i) W
Lo B0 mun - 10 = 60 = G see,
ib) Pa?
Solution: -

d=Vxt= 8.8 =600 = 52801
{a) W o dCos O =40 x 5280 Cos 30" = 1.8 x10°f.lb  Ans.
W I-'.d{'m'[_i d

) P=--5 —————=F=Cosll = FVCosl)
| 1 i
P x 8.8 > Cos 30% 30484 1. Ib/see.
P = .1_\_(_];!:,[84 = 0,554 hp Ans.
22U

A boy of mass *m’ accclerates uniformly from rest to a speed Ve in time tr. Show
that the work done on the boy as a function of time ‘t" in term of Veand t; is

A
m- .-
2 11
Data: -
Initial Velocity = V=10
Final Velocity = V,
Time =1
Work = ?
Solution: -
Waork « IF°'S mas
Where us VsV tat=V, bl
v |
A i,
1 ]
and S—'n.-l'[u.l.m':n..é.% I =]_h|

Putting values
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N | .
Work - m. ', o o PER T T Ads.
L. 21, - -

iR A rocket of mass 0.200kg is launched from rest. 1t reaches a point P Iving at a
height 30.0m ahove the surface of the carth from starting point. In the process
#4235} of work is done on the rocket by burning chemical propellant. lgnoring
air-resistance and the amount of mass lost due 1o the burning propellant, find
the specd Vi of the rocket at the point I,

Data: -
m 0200 kg
vV,
S Mim
W25
1,..r|_ . b

Solution: -

Work = F.8 = m a.s
425 (L Axa X J0= 6a
a - THEI m's

Jas =V, -V’

V, =208 - V! =205 = V3% 70.83% 30 = 65.19 m/s Ans.
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EXAMPLE
Example 7.1

A neutron travels a distance 12m in a time interval of 3.6 =107 s
Assuming its speed was constant; find its kinetie enerpy. Take 1.7 1077 kg as
the mass of neatron,

Data; -
5= 1Mm
T=316x10"s
K="

m 1.7 I[l'\?k‘s_l_
Solution: -

S 12
R —|—=“5._‘nII]'mfa
1 3.6= 10
k. :lmv-'
2
| - :
Kb o x 75 (33410' -9256x10 ) .
OSE o 19
B B B0 Ay Ris.

1.6:=10 ¥
Example 7.2 _
A person pushes a toy car, initially at rest, toward a child by exerting a

constant horizontal foree F of magnitude SN through a distance of 1-m. (a) How

much work is done on the car? (b) What is it final Kinetic energy? (e) if the car

has mass of 0.Tkg. What is its final speed? (Assuming the absence of frictional

lorees).
Duata: - 3
= aN
T F m
I"I:Ill! - -I;
l'NL']:-'I:'M:.:I =7
Vo
Solution: -
ia) W=F.5=5x1=5] Ans.

ih) As initial K.E. - (0 therefore
KB K E gt # W=0=5=5]  Ans.

I :
(ch K.E= my
v,
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ARE 1503
V= |':.b:,'.i,'_' i ;F- = 10 m/s Ans.

Y m VYo

Example 7.3 _
A T0kg man runs up a hill through a height of 3m in 2 scconds. (1) How much
work does he do against gravitational force? (b) What is his average power out

put?
[»ata: -
m = J0kg
h=3m
M= 2 See.
YW ="1
Pz
Solution: -
() W mgh 70x98:x<3 20601 Ans.
AW 2060
(h} Py = } = U < 1030 wan Ans.
Al gL
Example 7.3

What is the change in gravitational potential energy when 7000N elevator moves
from street level to the top of a building 300m above the street level?

Datu: -
W o= T000MN
h=300m
PE. ="
Solution: -
[*.I-. = mgh = Wh

= 7000 x 300 =2.1 x10"] Ans.
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EXAMPLES FORM LAST PAPERS
Example 1:
An ohjeet of 98N is drop from a height of 10m. If the frictional force acting upon
the object is 26N, caleulate the velocity of object just before hits the ground.

Iata; -
W= 98N
W 98
m=—=—=10kg
g 9.8
h=10m
f=26N
V=1
Solution: -
k... = P.L.. — work against friction
L mv’ = mgh —fh
2z
E 1
;xlﬂ\" =10x9.8x10—26x1{
Sv" =980 — 260 =720
, 120
vi=m =144
5
v =144 = 12m/s Ans,
FExample 2:

A 80kg man is travelling in a car at 30m/sec. The car strikes a building and
stops, the front part have collapsed by Imeter; calculate the force exerted on the
man during the crash. Also find his kinetic energy before crash.

-

Data; -
m-80 kg
V=30 ms”
d=1Im
{a) K.E. =7
(b} F="
Solution: -

| 5 |
K.E.=>mV, == xB0x (30)° = 36000 Ans.

Work against friction = Kinetic Energy
F.d=K.E.
Foo 36000 .
F=-—dr 23—?—— =36000M Ans,
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Fxamplc 3

A ball of mass 100gm is thrown up in air vertically and reaches a height of 9.8m;
calculate the velocity with which it is thrown and its kinetic energy. (Neglectair
friction and take g = 10m/s’)

Data: -
m; = 100gm = 0.1kg
h=9.8m
V=17
B0 =3 .
g = 10mis
Solution: -
mgh = % my? -

V =,/2gh =4/2x10x9.8 =196 = 14m Ans.

3

K.ﬁ:%mu?:%w.m[lﬂ =9.8] Ans.
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