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Q1. Calculate the work dome by a force F specified by F=3i —:~+_;~— 5k im
displacing a body from position A to position B along a straight path the
position A and B are respectively given by: 1994, 1999, 2009 F

L. =095 s0k
e =7? +3;-Sln(
GIVEN DATA:
F=3i44j+5k

= e KB
f=Zi#5j—2k

-k ,: ‘i\ A . F — v B
r,=7i+3j-5k A Y
| TO FIND:
Work done = ? S /
Ya Ya
. SOLUTION:
| Displacement from ‘A to B 3
t=Ti+3] ~Sk 6 j— 2k) L F e
. . A d\f::;;:._
S IEY. N, APy 2258
r=Ti+3]—SRdl— 5]+ 2k 2% 52,2
T : . /&oo?,cw% ?%'
r=5i-2%j— 3% ' ‘a.pg‘:’@%%
o e
We know . : N
0% 7% %%
'e — - o U‘:_-,{-cao) o //‘,::.
Work done = Fer _ Tt Qe
| ‘ 2% % S
A A A A A A - -
= (3i+4j+5K)e(51—-2]j-3k) e ¢ SN
3 ' Lo

Work dorie =3 x5 +4(-2) + 5 (-3)

E;-%:Axﬁx + Ay By + Az Bz
Work done = L5 -15

Work done = -8 unitf Ans.
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Calculate the work done by a force F specified by F=2i+2j—k in displacing
a body from position B to position A along a straight path. The position B and A
are respectively given as.

A J-'\ {; i e A ? - B
I's =21-"j +2k - '
- J\ A A
ra=4i+6j+k
e

12 #nit | Ans. /

N/

B

Q2. A .2060(:"'3 car travelling at 20m/s comes to rest on & level ground in-a distance

100m. How large is the average frictional force tending to stop it?

| GIVEM DATA: .

Mags of car = m = 2000kg '
Initial velocity of car  =vi=20mfs £, prifiER PRINTING & PHOTCSTAY
by L Shop # 6, BS4/1, Asif Centre,
Final velocity of car  =vr=0 F.JES. Area, Block-1, Near Usman -
11 Memorial Hospital, Karachi
Distancs covered by car = Si= 100m 0115.8230802 | 0321-2622769
TO FiIND:
Frictional force={= 1?2
SOLUTION:
Using work — energy relation
Work done = Final K.E — Initial K.E ‘ ' o7
L i e PRUFNG & PROTESTAT
W = —mv’r——my, k":;; #6, BSAH‘AsﬁCentre,n
2 2 9 p clesh Near Usma
: - . F.B. Area. Bloch ﬁal v arachi
Wy =FxS _ _ Memorial HOSBEE: ) 0ra789

: ; 021$-5290802 / 85=
fx 100= - (2000) (0)? 7 (2000) 20y

fx 100 = 0—1}{2000){400

e

100f = — 400000
¢ . _ 400000
o0 www.educationinkarachi.org

[t =—4000 Nj Ans.
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SELF TEST (2): .
Q3. A 100kg man is in car travelling at 20m/s. -.

bl SR

a) Find his kinetic energy-

b)  The car strikes a concrete wall and comes to rest after the front of the car has
collapsed 1m. The man is wearing a seat belt and harness. What is the average

fnrce exerted by the belt and harness during the crash’?

Q4. When an object is thrown upward, it rises to 2 height 'h’ How hlgh is the
object, in terms of "h' when it has lost one third of its original kinetic emergy.

SOLUTION°
let at height of h', object has lost cne third of its ongmal K. E

According to law of conservation of energy

| Loss of K.E = Gain of P.E

[ ? : g
l x l mvz _mghl B £
3 .2 ‘ 1/3KE
L, 1 ; %
g v: =gh ry c
1 h
| i T . (1)
6g ¥ 4
Using the equation of motion h'

235'-_'\/[;-*\!;2
a=-g S=h

ve=10 Vi N CD K.E
2(-gh = (OF - (V) b

+2gh =+ v* &
v2=2gh, put in—— (i)
1 xgl. |
1:——- v 7 b e '-rr - a’z.’l‘
T CCER PRINTING & PHOTCSTAT
33' ‘:ho;. 4 6, B34/1, Asit Centre,
FR. Area. Block-1, Near Usman
: I Memorial Hospital, Karachi
h'=~hf - 0315-8280802 / 0321-2622769
3 .
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Q5.

“GIVEN DATA:

P =0.000274hp

o

When 8 object is thrown npwmﬂ, it rises to helghi 'h' How high is the objeci,
in term of 'h' when it hos lost one fourth of its original kinetic energy.

[Ans: }—h\
4

)

A pump is needed to lift water through a height 2:_5111 at the rate of 500g/min.

What must the minimum horse power of the pump be?

(2014, 2011, 2010, 2016)

Height=h=25m o : SO

Rate of lifting water = 500g/min

t IS\ A
TO FIND: ,.‘{,@“3; e
; 2T AN © AG =
Al S Dl i N
’ 3} SR Q " & AN
| Php =9 L CJ‘(‘O ‘?\t\%‘a {\‘b\\:’({b\
_ | ¢ e
SOLUTION: : v
. 500 i
Mass of water lifted per second = =
= 0.00833ke
| |
P_E acquired by water per second = mgh i
=0.00833x9.8x 2.3 e
= 0.2042]/sec i3 G s
S se
P =0.2042 /S s R
- o vEYe
. % - ;e-\\ :\V
P=0.2042 watt ' AN DN TN
; i iy
F eSS
thp = 746 watt ;;8‘ o & QS’&‘
| ; BN B s i’g‘ &
0.2042 . perd e S SE S
P Jip - Thp = 746 walt cle ht?
sy £d 3
‘ 5

i www.educationinkarachi.org
P=274x10%hp |  Ans | ,  *
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Q6. A horse pulls a cart horizoﬁtally with a force of 40Ib. at an angle of 30° above

the horizontal and moves along at a speed of 6.0 mile/h.
oy

(a) How much work does the horse do in 10 minutes.

(b) Whatlis the powér output of the horse.

GIVEN DATA:

g =30"
. 1mile =1760yard,
VB wiialioune D L O o o el
, 60 % 60 1yard=3feet
F =401b

t = 10 minutes = 10 x 60 = 600sec

TO FIND:
| PREITIER PRINTING & PROTESTAT
Shop § 6, BS4/1, Asif Centre, -
£.B. Area, Block-1, Near Usman
Memorial Hospital, Karachi
0315-2290802 / 0324-2622758

. Work done = ?
Power =7
SOLUTION:

S = vt = 8.8 x 600 = 5280t

Work = FS cos 8 = 40 %5280 Cos 30° -+ Cos30° = 0.866
= 40 x 600 Cos .>C ,
= 40 x 5280 x 0.866
=1.8x 10°ft-1b

Power = Fv cos 8

=40 x 8.8 Cos 30° -+ Cos30° =0.866

~ 40 x 8.8 x 0.866

304.8 ft —1b/sec

Phnggﬂ=0.55 hp ——— o A
550 : rroiicR PRINTING & PHOTU AT

¥ Shop # 6, BS4/1, asif Centre,
Pup = 0.55 hp Ans. +F.B. Area, Block-1, Near Usman

“ Memorial Hospitel, Karachi
0315-82906802/ 0321-26227%
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Q.8 A rocket of mass 0:2kg is lannched from rest. It reaches a point “p” lying at a

height 30.0m above the sufface o

g g ST

I the earth from the starting point. In the

prbcess + 425J of work is done on the rocket ‘b:‘,' the burning chemica!l

propellant. Ignoring air resistance and the amount of mass lost due fo the

burning propellant. Find the speed “i’;’_’ of the rocket at the point “P”.

GIVEN DATA:
m =0.2kg
‘h  =300m

work =+ 425]

TO FIND:

Vi 2

SOLUTION:
Gain in K.E + Gain in P.E= wor.k
-;-mv: + mgh =425

1. :
5x0-2v§+ 0.2 x 9.8 x 30 =425

0.1 v+ 58.8 =425

0.1 v/ =425-58.8

0.1 vé = 366.2
; 366.2
V2w
; 0.1
V¢ = 3662

Ve=60.5 m/s| Ans.
Self Test# 4:

A horse pulls a cart horizontally with a force of 40N at an angle of 25 above the

horizontal and moves along at a Speed.of 15m/s. How much work will horse do in

10 minutes? What is power out put of horse? Give your answer is horse power.

www.educationinkarachi.org
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EXTRA PROBLEMS .

{(.1. Neutron travels 2 distance of 12m in time interval of 3.6 x 10 Sec.

Assuming the speed to be constant find the kinetic energy m, = 1.7 x 10%" kg,

(2005 Failures)

Given Data: . : : TLJ (A
| PREER ﬁ\mm& b F-H\éenue‘
S$=12m ?“ggép,;a,ssaﬁ.A;ﬁarUSman
t=36x10°S p.B. ATEa; Bwﬁk’?{atemrachi
’ " Typemorial HOSPLEL o en0740
ma= 1.7 x 107kg 1315-5200802 1 0321657
To Find:
V= %— KE.~ lmv2 _
Tl S KE=-1—x17xIO‘2"(33x5106)
3.6 x 10° i & SR EGh
: : i
V=33 x 106 ms WE =944 x 10" Jule

|

Q.2.. A ball of mass 100gm in thrown up in sir vertically and reaches a ijieight of

9.8m. Calculate the velocity with which it is thrown and its initial energy

(Neglect sir friction and take g =10 m/sec?)

Given Data:

100 !
m = 100gm = —— = 0.1kg - !
&% 1000 .
h =9.8m|
g =10 m/s?
To Find: L
V= - Less of K.E. = Gain of P.E.
b AN _
KE=7 =X _ —mv-= mgh
Y ga‘é_%‘ 2
SIS V= dn |
%géﬂ;{g vV=2x10x0.1: i
%h“ \-..‘.E; :\‘; Vz =72
| “‘{:%\Ef Eﬁ&" 2
ST O v =1.414 m/s
sl e 1
Hers KE =—my’
{5 Qs &% 2
;""'\I;“.! {"5- (D..".‘:? "? 1
i KE.= — x001 x (1414)?
E.= 0.1 Jule

(20062)
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Q.3. The jet engine of an airline develops of forward force 200KN on the -

aeroplane when the aeroplane is flying 250 m/s. caiculate the horse power

which is being develop when the force and the velocity are parallel.

Given Data:
F=200KN=200x10°N
v =250 m/s | |

6=0

| To Find |

Pap ="

Power = FV Cos#

= 200 x 10° x 250 Cos@®"

P =50 x 10° watt

Thp = 746 ]
| 50x10°
e

t

Pis = 6702412 hp

F a; Ve
iR PRIf
Sf'_jg ¢d L r/m : ] i
B Aray B4 A&sfﬁgmﬂ /
B!C‘C If Centr
€Morj, ¢ eay g

s Cosf°=1

Crzic PRINTING & pHOT 2 T4T
Shop # 6, BS4/1, Asif Cent-“re= '
.8, Area_, Block-1, Near Usma,n":';
Menorial Hospital, Karachi
0315-8290802 / 0321-2532759 r
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