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Numerical:

Q1. Calculate the work done by a force F specified by F=3?%~43+5ﬁin

displacing a body from positiun A to position B along a straight path the
position A and B are respectively given by: » " 1994, 1999, 2009 F

- A A A
ra=2i+5j-2k
fe=7i+3]-5k

GIVEN DATA:
F=3i+4)+5k
= A /\/ A
r,=2i+5j-2k
- ! A" A A .
o, =7i+3j-5k

"TO FIND:

Work done = 2.

SOLUTION:

Displacement from A to B

— — -

r=r,—I,
- A A A ‘. A A B A
r=7i+3j-5k-Qi+5j-2k)
- A A A AT A A
r=7i+3j-85k-2i-5j+2k -
r=5i-2j-3k
vWeknow \
Work done = Fer ‘ ;
I.\ /.\ l/\ {\ A AL
=(3i+4j+5k)e(51-2j-3k)
.Work done =}3x5+4(-2)’+5(—3) )

| ';*:'}g:AxBx+AyBy+Asz :
Work done = 15—8 —15~

[\Vork done = —8 unit] Ans.
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SELF TEST (1):

. . - A A A ’
Calculate the work done by a force F specified by F=21+2j—k in displacing
a body from position B to position A along a struight path. The position B and A

._Q'2.

are respectively given as.
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oA ; A A A ’ A<
Ta=2i-j+2k BN

~ A A A
ra=4i+6j+k

19 unit |Ans.

A 2000kg car. travelling at 20m/s comes to rest on

O : ,
a level ground in a distance

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

GIVEN DATA:

Mass of car " =m=2000kg

Initial velocity of car = Vi =20m/s
Final velocity of car =v=0

- Distance covered by car =S = 100m

TO FIND:

" Frictional force = f=2

'SOLUTION:

Using work - energy relation

* Work done = Final K.E — Initial K.E

W= lmv’{ L mv,
2 2
W =FxS
fx 100 = %(2000) (0) —%(2000) (20)*
£x 100 = O—-%x 2000 x 400
100f = — 400000
_ 400000
100

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

a) Find his kinetic energy

b) The car strikes a concrete wall and comes to rest after the front of the car has
collapsed Im. The man is wearing a seat belt and harness. What is the average
~ force exerted by the belt and harness during the crash? .
Q4. When an object is thrown upward,‘ it rises to a height 'h' How high is the
object, in terms of 'h’ when it has lost one third of its original kinetic energy.
'SOLUTION:
- let at height of ', object has lost one third of its original K.E

- According to law of conservation of energ

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

- .
—K.E=P.E
3 : B

11 ., .
— x — v’ =1hgh
3 ,Zm mg

2

v?=gh'

Q=

H:%W-»(D

Using the equation of motion - , - n
2as = vi — Vi ' A
a=-g S=h
vi=0 Vi=V ' ' K.E

2(-g)h = 0 = (v) ' 3 ’ |
+2gh=+v*

V= Zgh,’ put in———— (i)

Lo
e
=i
3
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SELF TEST (3):

When an object i is thrown upward, it rises to height 'h' How high is the object,

- in term of 'h' when it has lost one fourth of its original kmetlc energy.

N\

Q5. A phmp is needed to lift water through a height 2.5m at the rate of 3000/mm.
- What must the minimum horse power of the e pum be? ’
. . | ’ (2011,2010)
GIVEN DATA: |
Height=h =2, Sm - '

- Rate of hﬂmg water = SOOg/mm

TO FIND
Pp=?
SOLUTION
‘Mass of water lifted per second 56%0
- =v(v)..0083‘3kg

P.E ahquired by wat'er'per second = fngh
=0.00833x9.8x23
| = 0.2042J/sec
P = 02042 /S
P=0.2042 Watt’
lhp = 746 watt

_ 0.2042
746

hp . Thp = 746 watt

P = 0.000274hp

P=274x10"hp Ans.
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Q6. A horse pulls a cart honzontally with a force of 40lb. at an anOIe of 30* above

the hor lzf)ntal and moves along ata speed of 6.0 mlle/h
(a) How much work does ‘the horse do in 10 minutes.

(b) - What is the power output of the horse.

GIVEN DATA:

0 = 30°

- ' : " [ Imile=1760yard,
! V=6 mile/hour = M— 8.8ft/s yé
! o 60 x 60 lyard=3feet
: F=40lb

i t= 10 minutes = 10 x 60 = 600sec

. TO FIND:

i
’ Work done = 7
" ,

: - Power=7?
; SOLUTION:

S =vt=8.8x 600 5280ft

Work =FS cos 0 =40 x 600 Cos30° - Cos30° = 0.866
= 40 x 5280 Cos 30° o |
= 40 x 5280 x 0.866

T = 1.8X10°ft-lb

! | >

3
3

»

' Power = Fv cos & , _ ) o .

:  —40x880C0s30° ' : Cos30%=0.866

| =40x8.8x0.866 o | |
304.8 ft —Ib/sec

p,,p--ioiﬁ—ossh

550 | v N v ) L

=0.55hp Ans.
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Q7. A body of mass 'm' accelerates uniformly from rest to speed v in time t;. Show

* that the work done on the body as a function of time 't’ in term of v¢ and t; is.

SOLUTION:
o Work done ‘=FxS »> (1)

According to Newton's second law of motion F = ma

Work done  =max$ _— 2)
We find 'a’ in term of veand t; from the equation
V= Vi + at \
vi=0 t=t
V= 0 +aty
a =L |
tf

Also we find S from the equation

. 1
S = vit + —at?®

v;=0
S= lat2
o 2 S
Work done =m x ~£ x 1 at’
: t, 2
i X .
Work done < = —m AERRLIPE
S / 2 t, t;
A EN
~ [Workdone " = —m——t’ -
3 2t
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Q.8 A rocket of mass 0.2kg is launched from rest. It reaches a point “p” lying ata
height 30.0m above the surface of the earth from the starting point. In the
process + 425J of work is done on the rocket by the burning chemical

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

burning propellant. Find the speed “V;” of the rocket at the point<P”.

GIVEN DATA:
m  =02kg

h  =30.0m

" work =+ 425]

TO FIND:
Vf= ?
SOLUTION:
, Gain in K.E + Gain in P.E = work

1 , '_ ‘.— .
Smv + mgh = 425 '

' %xO.vai +0.2x9.8 x 30 = 425
0.1 v/ + 58.8 =425
0.1 v =425-58.8

- 0.1 vi =366.2

) S
sz - ﬁé_‘.
‘ 0.1
Vi =3662

V= 60.5 m/s| Ans.
Self Test# 4: |
A horse pullé 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.

(2013)
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EXTRA PROBLEMS

Q.1. Neutron travels a 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:

S=12m |
t=3.6x10°S
m,=1.7x 107kg
To Find:
V= § K.E. = —l—mv2
t . 2
= —LL— KE = +x1.7%107 (3.3 x 10%
3.6 x 10° T _
S V=33x10°m/s © . K.E.=944x 10" Jule

Q.2. A ball of maés IOOgm in thrown up in air vertically and reaches a heig'ht>of

9.8m. Calculate the velocxty with which lt is ‘thrown and its initial energy

(Neglect air frlctlon and take g =10 m/sec ) B , (2002)
leen Data: ' '
. 100
m= IOng= 1—6(—)6 =0.lkg
h =9.8m
i g =10 m/s*
To Find: 7 ,
V=2 : "~ Less of K.E. = Gain of P.E.
- KE=2 . . ’ v %mf% nigh}‘
v? =2gh
Vvi=2x 10x 0.1
vi=2
_ v =1.414 m/szl
| K.E = lmvz.
2
1

KE. = 5 x 0.01 x (1.414)*

[K.E.=0.1 Juld
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Q.3. The jet engine of an airline develops of forward force 200KN on the

aeropl.me when the aeroplane is flying 250 m/s. calculate the hoxse power

which is bemg develop when the force and the velocity are parallel

Given Data:
 F=200KN=200x 10°N
V=250 ms
0=0"
rTo Fmd
Py =7
Power = FV Cosb o o
= 200 x 10° x 250 Cose® - - Cos®=1
B ——:50 x 10° wutﬂ -

Thp =746 J
_ 6
p,, = 30x10°

746

Py, = 6702412 hp |



