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1(4.1) Work done by a constant force |
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C hapter - 4:

Work s
| e et |

T_E‘E__?¢0|_0£ roduct of Force and

dfsElocement 1 called work.”

m——

W = F-CT = Fdcos®

ExElonoﬁon:

Consider a constant Force E acts
G 2 20 body . = makes O@Q@gngle O  with the
o 5 * 0 o
dIFECtl.OD of dISplocem%{@ d .The

™Te body Crom A o 4-8

"Force moves
1)

T =y :
W = Fd cos

W = (Fcose) (d )

. W =(Componen1: of force In the direction oF displacement )

(distance moved )

Definition:
h-_“-_

14

Work s the roduct ofF magnitude
- of. component M| o S

displacement and +he maanitude of displacement.”

oF fForce in

the direction
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Work 1S O scalar  guantity.

i T —

Positive Work:

[ © <90° , work 1is positive .

e.qg. Let Q0 =0°
Al

—y e

F.d = Fd cos®
Nl = Fd coso®’

4 w=Fd ()
Al = Fd (At ©=0" Maximum work is done) i
Zero Work?® s mmmnmmmmWL
[F ©=90", work fs zero .
N = F.d = Fdcoge '
W = Fdcos0® =0
iy Sae

. 22 _
~_Exaomple: Wor K don%gb@d Centripetal Force " Is zero .”
~Negative Work s @@

S

1 Fdcosigd0” = Fd (-1) =-Fd
| AN = —Fd

E ‘)’}:
Lxomple: , 4

# i Work done b Erictional Force [S

-ﬁggtjv_e_ Sl e o i opposite fo the direction of
Rl '

——— iV .

_'_"\--\—____,___‘

“lease visit tor more data at. www.pakcity.org |
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Dimensions:

A = mad
W — M .L_T-Z- L.
(W= ML T ]

Unit: SI unit of work is Nm Known as Joule(J).

i =

Joule:

(T4 ’
Work 18 one joule when a Force

of one newton  displace (%) a body through

a distance of one wmeter olong the direction

oFf Force .”

Erg 15 smaller unit. of work. 1Joule =1O7erg

_Find the work Frﬁc%ocedslacement

groph: e
Conside@ constont Force F X acts

on a body Ogh a distancex

d ”- Gr0ph P|OJCtEd between

b ) r

F and d . This is/called

Force -displacement graph'.

4

B-ois —along ¥ -ax1s  and

” 0 l———d _—_—

d 1is along x -axis .

tor o constont Force, graph is a straight
ltne ”’

[ Force F (Newton) gnd displace ment d(me+ers)
are  parallel  (© =0°).

|
@ MOV (NATA Al ar=
. A A A A
e | Y : i b= ol A = e v S | = i
T F (i == L B W F B <o i w LA RE

LT Sy

L O DT

2l tTo=iapb b, Liwite 8. ) LAY

N I I

— e W
= = _ .

TSR e———
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Work done = E-d = FdcosO® = Fd (JOU'eS) —tl

But
Area under F -0 graph = Fd STl A

Bg | ond §

L Work done = Area under the Fforce-displacement grophl

- Noté:

—>

I Force F and displaocement d are not

parallel , then wWe draw a graph between

4 pakcity.org®

4 2] Work done b a Vrble Force

. A M e et — —

L

'Fcos®  and .d

I

In many CAaSes Force & - not constant.
For example §\<>©
9

(1) When a Sprm%@
Wi th dtSploc q‘i

stretched , Force Changes

o X
= Kx . Hook's |law
(ff) When ' a rocket @ -‘moves away From the

earth, work is done against the Force

ok gravity . This Force fis ‘fnverse!g propor tional

~to square of distance .

PO(—I:-Z

Exelonotfon: ' (F B mimz )

Consider a variable Force Takes

& v | ) IVITC Udld dl. V"'YY.-F 'v‘.
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W 1

& carticle  From d to b as shown In Fig(l).

i\

The path is divided into n' small intervals
of displacements
e el ST

and

Ey oy Eo ;0200 Pn

are Forces during - these f S g (C11)

displacements .

During each displacement Force is approxirnately

constant .

W, = F, Ad; Ccosb,
| . _W2_= F"a _COS @2 Adz

This 0 r “
Work dong 1S approximatel. equal To +the

Sum_ ofF aAreas of all +he rectangles , as  Shown in Fig(b).

—l1edose V O 1TT1I0Ie Udld dl. WWW.PdK V.0l
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To get more accurate result, we divide the
totol displacement into very lorge  number

of intervals such that

= J =3

Q b
Displacement
=5 _ ST h
Work done b a  variable fForce 1S wmovinc a

E_EJFH_C'_(_?__ betvyeen TWO pointg 1s eqgual -to
Qreq s undﬂe"r; l HCos®O e o%@l‘le;- ngPh 2
1S

*

- ..1_1,,, e _,___ e . _ S I} - ‘ - : . . e

J4.5) done -" avitational Field |
2 ~ ’

N

= ——

The | space or regron _
which™ s’ grovitatfonal Force
acts on a body 1s called  gravitational Field.”

~QAround +the earth o

. ! Conservoﬁfve ~ Field:
‘ Q .

{ »(” .. i QTEe Field  In  which the o

Work done’ on a: body . does ret ‘cenend ok {;‘

the path  Followed by the  body .”

) a e e - T f—
. s e— N —————

= Please v Ol IMore data dt. WWW.PaKCIty.org 2 .
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oR (1)
=3 5

_The Field in  which the work done in

—— i ——— ——— - = ———— e —— = =

—

a closed poth 1S =zero is called conservative

— =

Field.””’
Examples: (1) Gravitational Field
(11) Eleciric Field

() Magnetic Field
-~ Consider a body of mass m s displaced
With  constant  velocity Ffrom A to B along
different paths in the  gravitational Field.
Here , the  gravitational
torce is equal to the w?‘é\ght " mg . oF  the

body . _ _O@Q%})
N, -
_Paih -1 _ @@\ IR S
Wipg = W@ﬁfﬁ?\' W . i
\ | £
‘ | gt
| WADB = mg (AD)COSQO°+mghC08180° %

>

—faa ), = mgh (—1)
‘“‘WADB D mgh | e e (i)
Path-2:
Wace = L VNGl + Wee

= mgh cosigo°® e ncrNE R cosq0”
mgh (—1_) _ 4+ O

g

- mgh ——w——— (II)

v\]AC B

|l

= v " = AUALCL AL, VWVVVWV.UUC vV .U U
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S g : 8 I:'ga

Path- 3:
Curved path-3 1is
brok en Into a series OF

horizontal and verticle steps.

(1) Work done in horizontal steps is zero.
(ir) Work dopne in verticle SLepSit AV EIAN S S R Y T
, WAB =_m9A81 "m9A32""””'"m963n

WAB =_m9(AHI +A31 + aie.as .\_Agn )

A AL s PR iy

Result: ‘ @G’ :

_ This proves f‘é@o Work done bﬂ the

_gravitational SRl B in diFFerent
paths Lt (- mgh) -
So% /@)\) LA —

aGrovi'toti'onol Field. 1s. @ . conservative Field.”
Question: Prove thot

Work done In Gravf‘to’cfonol Field
around a closed path . '

Consider a  closed path

ABCDA in the gravitational
~_Field. _
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o

Consider a body of mass m is  taken
olong. cathiss Zaclosec = padh:

[n +the gravitational Field +the Force C\C’L‘i'ng
on te body Is equal to fts weight

F = W = mg

wctosea Path = WABC‘DA
Wiscos = Wig + Wge + Wep + Wpp
= mg (AB)cosqp® + mgh CoS180° + mg (CD)cosq0 +mgh cosd
= 0 +mgh(-1) + O + mgh (1)
— -/mg}{' + mgh
Wiecoa = O - O©<P,®
Result : @O&ﬁ

The ‘\'otowork done 1n the

gravitational ‘QQQO g_long the closed pain
5O

1 = ihe iNgravitotionad i Eield "is o

IS Zero. 20

~ Conservative Field .

" Non- Cnservtfve Hield & - - X

"A Ffeld in  which |
wWork done in moving a  bed

between two &
i
|

Points depends upon  +he path  Followed by
i S - -

Frictional Force 1S Q___hon-conservative k
Force ., | '

Please visit tormore data at. WwWw.pakemny.org
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—e 10 Bo—

Work done agoinst +he  Ffrictional Force
depends upon the path Followed by the body.

[(aa)

Defination:

I3

S S———

power.”

P — W POWer-""N——_'O—LB_ I EDE_r_Q_H_

t

Averoae Power:
| “ Total work done “AV\I : divided
by total +time taken

~Is called average

A=

L.

-very Smontervol oF  time (At —0) 1is
~ called i1nstantaneous power.”

————

e ol fimit AW
Inst At_’o At

_Power: and ._'Velbcit

i; kcity.rg |

e v . o s SRR Eel g
—Forcel " Fol geta dane body and the .bodtd

‘moves  with  constant velocity V.

~lease VISIL T0r more data at. WwWW.paKCIty.OIC
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- i

Instontaneous Power 1S

P = Ilimit AW But AW = EAJ
At—0 A+t
P = limit . Ad
At—=0 At
L = it BE mit 4 _ G
P = = Altnﬂ‘g - But |imit = V
P = = v
| Power = Scalar Product of Force and \/e\oc'i'{g.
SI  unit of Power 1S Watt .

Note: ,
Power IS Q Sco\@ quontity .
defined as _a\\© '

L6

One Joule@ Wwork done in one second.

, & R
One Kilowa hour . is  +the work: done {n one hour

by - an agency whose: power .15 one l Kilowatt.
' IKIWWh = 1000, X 3600 s '
_ior . lKIWh = 3.6 X 10°J
IKWh = 3.6MJ

Watt:

(11

% pakcity.org

>
& =« 4
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Wor Kk Energﬁ Pri’ncfEle

www.pakcity.org

Work done on Q bods =Chonge [0 K-E oF bodg
Prookf:

Consider o body oF

| MAsSS m  moving with velocffg L

LV A Force “F' | acts on +he bodg over Q

distance 'd . The Final  velocity becomes w

Work done b%&@%ﬁe Force Is .
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Absolute Potential Energy "
2
“It_is the amout of worK done ¥ =i
In mov'in‘ a bod From the
surfaoce ofF the eor+h to 'inFi'nitB,

where the Force of gravity
becomes zero.”

=
————————— e P e -
N

_Absolute PE _ _GMm
K
~BProof:

- Consider a body of mass m is lifted
“Framit point 1 4y o0 5 EarasstE Saointat N iy
P QC% pol n

__gravitational Field.

O |
@&ﬁ the gravitational Force
Eox — ., Sg it &s not — remain Constonf
%

Hence " the dlstonce From
0 P o] I divided jinto; gmall steps oFf
Elengliye s Al

Ar Is so small that gravitational Force

remoing constont during Ar .
Let

— I = distance of the centre of +the step

- Ar to centre oF earth.

AY =Y, — T

~
N
I

>
l-1
I
)

- ¥
—Sdot V w JIC Ucdcla adl. VWVWVV. Do vV .Ul U
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4 ' /2/
2 Arz Arz .
e R e R 3 AF <<y 5 =5 1S neglecte

WI""'Z = _F?o Ar — F AY COS1BO°

- -
- ' a - - el s et
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SmeOI"y;

{ 1
N, .3 =—GMm (E T )
_—_______%@ ______
___________ £l o@_"’_—_'—_"
W — F @Q 1 TS -_1_.
N—1— N | % r
@\ N=1 N
I
: NV\]TotaI Wl T, gt eeeeee + W o
i 1 1NG 1 N 1_1 )
Ntotol 2 —GMm(rl I ) Gmm(rl '3 ) _Gmm(r n
W'[otcu\ =—GMm[ (‘% 7{ )+/”“/+(7L
I =
Nl ==GMm 'f-;'irN) PR L L T
1 -._-_.....L =0
=Wl e ol R Dl ih e BN A0
Total o —GMITI('% _0)
Total = Gl:-:‘m In Lg_enerd o i il

—1eadot V w JIC Udldad adl. WIWVV.Ucr V.Ul U
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WTOTG\J T r
This work Is  gravitotional P.E =U
U= - GMm
r

At  the surface of earth r =R

Absolute Potential Energg —

EscoEe Velocitg:

The minimum  initial

object with which T1ts | goes
! out of +the gravitational Fi‘eld ’
Proof 3

. ?@ to lifFt @/ body From the
! surfFace the earth to infinity . For this

purpose energy equal to  Absolute PE must
| be supplied to the bedy ciin the Form of

Elocif_y' of an

| Kinetic Energy.

Initial KE = Absolute PE
L Sy B e Sl

Jlease VISIt Tor more data at: Ww.paC|ty.org
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)

For a body ok mass m on the surfoce of

earth .
_ GMm
F e Ra
FF = mg
GM
Mg = _?zfi
| X by R
| \
dR = ———
R
Vesc —
g =9.8 ms”*
Vesc = R =64'OOK\I‘I
= 4 R=6400X10m
O%? 3 _; s | R=647(105m
Ve 11.2 X10 " ms ¢
R=6-4X10 m

paiciiy.-orr'g

[@ Interconservation of potential Energy
and Kinetic Energy

When no Air Friction:®

e e . o - - -

iC -
ase —1

Kinetic energy
Can be converted into Potential energy and

PE can be converted into K.E .

s ———— el g TS ENTR TG S el -

e N o = e R
s \ i ® ALA dAdl. VYV VY
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I

Consider a body of mass m ot rest 1

at a  height 'h  above the  ground. When it /
Falls Freely downward, H:S BE = goes on ‘
chainging into KE.
At Point - A
' PE =mgh ; KE=0
Total Energy = K.E + P.E
= 0 + mgh
 Total kEnergy = mgh —— (1)
At Point - B
The body Ffolls a distance 'x .
Pib.= mg (h —x)

\fﬁ_‘z o VE’Z = 205 it Vi — O©<i®
Vo, — 0 = @%ﬁ
; T =9
i S
B
Sk - m(2gx)
K.E =
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, .
2 1 Ve -V, =
K.E = "‘é‘ MV " o m (,Zgh ) ek
| vcz -0 = 29h
K.E = mgh
ch o 29h
Total Energy = K.E + P-E
—— mgh + O o S -
lotal Energy = mgh —_— o {3) 5 |

So, Gain in KE = mgh

Hence ; § ok
’ Loss of P.E = Goin in K.E I
From Kig .
magh = < 1 -
gh; —magh, =S mv, —5-my,

mg(h g )"" mvz
1 2 ( {ié

Vi oand V, are veloc@@@@ heights h, and “ hzn.
Case-2 __When
O@ WNhen a Fri’c’ri’onol

@xonol Force _present &

Force F Ig resent  du ring  “the downward . motion.

Then a poart of P-E 15 uUsed . fn doing work

against Friction aad it s equd\ ¥6 Fh :

The remoining P.E = mgh — Fh is converted info K-E.

Remoini’ng P.E = Gain In K.E

AOgRs ik E7 '?31' v °
mgh = _%_ mv® 4 Gh
LOSS of P.-E = Goain in K.E + Work done against Friction

~1eaSe V @ JIC Udld dl. WWW.PdF y .Ul {

LA
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e e e e e e T P 3

j 4.7 We 7N of Conservo‘(ion of Energ -

yma e

e e — e ———

[t states +that

6&

Energy cannot  be destroyed,

it con be Transformed From one Kind to
another , but the total amount of energ remaing

constant . *

EmeE|€: ‘
In case of Freely Fo\l‘ing body

Total mechanical energy = P.E + K-E = Constant

PIeast VISILTO! MoTe datd at. WWW.PaKcCIty.org | |
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QUESTIONS 3% pakcity.org 3k

4.1: A person holds a bag of groceries while standing still, talking to a friend. A car is

stationary with its engine running. From the stand point of work, how are these two

situations similar?

4.2: Calculate the work done in kilo joules in lifting a mass of 10 kg ( at a steady
velocity ) through a vertical height of 10 m.

4.3: Aforce F acts through a distance L. The force is then increased to 3 F, and then
acts through a further distance of 2 L. Draw the work diagram to scale.

4.4: In which case is more work done? when a 50 kg bag of books is lifted through 50
cm, or when a 50 kg crate is pushed through 2m across the floor with a force of

15N?
4.5: An object has 1 joule of potential energy. Explain what does it mean?

4.6: A ball of mass mis held at height h; above a table. The table top is at height h,
above the floor. One student says that the ball has the energy mgh, but another
says that it is mg(h, + h, ). Who is correc

4.7: When a rocket re-enters the atmosnts nose cone becomes very hot. Where
does this heat energy come fr

4.8: What sort of energy is in wmg

a) Compresse ng

high dam

n) Wat
c) A moving car

4.9:  Agirl drops a cup from a certain height, which breaks in pieces. What energy
changes are involved?

4.10: A boy uses a Catapult to throw a stone which accidentally smashes a green house
window. List the possible energy changes.

Please visit for more data at: www.pakcity.org
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énswers ot Short Questions

Q-4-1:

L & —, -

- 5
-
i f[""h‘
] r _':..*"' H = L 4 & '-? 2 :J
> z .__“. r —
A W 5::-.';*"'-":"_' = ‘r. o
s | i, - |l‘
) . ’ i
. Fy
r - = S — - s o —— .:4"

Mon and car are  stotionary displacement
d=0.
| So, wWork done in both the cases 1s zero.

| Hence , the Situations are similar.

Q-4.2¢
m = 10kg _ h = 10 m

Work done against gravitg®) is W = mgh
N = 10 x@®BX10 = A8OT

&
O

Of Py
| displacement —

~[ease V Ol TNoTe data at. WWW.DaKCITY.OlrC
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Q-4.4:
m = 5OK9 = 50Ccm =0.5m
=

= 50N d=2m

Wl = 245J
In Se_c:ond Case s

W, =Fd = 50%x2 = 100J

W, > W
In First case ~ more WwWork Is done . o
Q- 4.5 ¢ @,@

An object Q%@Bﬁg 1 Joule PE means

s S LT
55 cTah s el g (o 1 c,oPOO\{@ to do 1Joule of work .
The Form

o P ;Q mog be elastic P.E or
| grovf’cot?onc@ﬁ . ,

_Q-A-.s:

Both statements Sle 7 ° correct .

P.-E relative to table "’OP = mgh;y
PE- relgtiver {o -the  -ground: = wmglih +hba)

The nose cone becomes hot due to

I[n atomosphere there are dust

~“1Cadotc V L JI© Udldad dadl. VWVWV.UAarl
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particles, water vapours and molecules of

O

air etc. Some K.E of the rocket 1S
dissipated (b:) as heat due to Friction offered

by the particles . ' o

Q-—4.8:

(@) In a compressed spring there is Elostic P.E .

(b) Water in a high dom has gravitational P.E .

(€) A moving car has Kinetic energy .

Q=4-9¢

lhe gravitotional P.E of the cup s
Converted into K-'E when©<i reaches the ground.
On striking the grouﬁﬁo Ssome of. its  K.E IS
- used upto break @%E@ cup_. into pieces, Some

of2eit Lgoes. it @-er K-E of broken pieces,
some of 4t) goes /into  Heat).lenergy and Some:

of it is converted/, into , sodnd , enerqgy.

Q= 4.10 % ' , .
Elostic. P.E" of ihe catapult (ks ‘fs
fransferred tfo stone as K.E. '

When +he Stone Strikes the greenhouse
Wi'ndo‘w , K-E ofF +the stone is converted into

(i) Work done 1N .breoKi'ng* ithe Window .

- 1A V ) JIC Udld dadl. VWWVWwVvv.lar
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I

(11) heat  energy
(1) Sound  energy .
(iv) Kinetic energy of  the . broken  pieces.,

f_-___‘:_"__l__ o || (b) Work done by Ffriction
' e N =7
® = 20° e '
R g - Work done by Friction fis
W= ?P Some but it is negotive

L _ because Force of Friction
= F.d = Fd cos®

OQ@ dlSplacement are in

W
Al = (40)(20) COS 20 <>C3><>o|:::p051{:e d:rectron

= 800 x 0-94 %5© W= —3.28 X10°J

2
N = 7-5 X 10 J O@ P-4.3:
P-4.2: ﬂéﬁé@ ' h=6cm
| m'=3.55 X155K9 h':u?om , h=0.06m
= 100 m ‘ m= 1.5Kg

(@) Work done by grovity | No work done For First

W =7 bri’ck.:
W = mgh W =0+ mgh +2mgh
W = 3.35x10° %9-8 X100 +3mgh +4.mgh
W= 0.0328T AP Bl
& +7mgh +8mgh
W= 3.28 X10° J .
+9 mgh

Please visit for more data at: www.pakcity.orc
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= 45 x1.5 X9.8 X0. , _

N X 06 a0 - C

W = 39.69J

N = 40 J )
P-4.4:

m = 800Kg m = 1000 Kg
Vi = 54Kmh-| 1. 54 X1000 ms—l h - 1.0 m y F‘ =480N
3600

S=d = 100m
Vz = [y ms_' v >

VF = 0 B * __
y Conservation oF energy

F =7 (retarding Force)

wWhen retord'ing Force is

' @Sent .

BB WOTK"EDEfgy Principlo% |
Work done = Change %E Loss of PE=Qainin K-E+ Work

|

g@ | against Friction

| mgh :-%—mvz +F xh
!|

| 1000 X9.8'X 10 .-=-.-éI-xlooov2+48O X100 §

2
) ) Q8000 = 500Vv* + 4-8000
500V:= 98000 — 48000

1 ya g 4
i =§_a-m(vﬁ ek ) et 2
| | 500v = 50000
E — _1X800 ir 2 2 _ 500
2 X600 (O (15) ) — V. = _356__99’_
. * | 2
F=-1500 N . ¥ el
V =10 ms’

Please visit for more data at: www.pakcity.org
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P-4.6: ' E-4-1:
—— 3 T R s e
g LA F = 400N
h = 10 m ' : |
— O il
t = 20 min % G
t = 20 X 60 S 3600
t = 1200 S V = 22.2 ms
JD = 1000 Kg rﬁ"3 . P e /
| _...__,,
(0) Increase in P.E =7 P=Fv = Fvcos®
(b) POWer P=r P =(400)(22.2)cos 0°
(Q) f = -g_‘_ P = 8880 - Watt
_ 8880
m= £ XV | e 1000 S E
1000 X 100 Q®
m = |
5 ‘O© P — 8'88KW
_Increase In P.E = m@ ; P =89KW a

F =7
(b) ® _—_-___Vy_ — m9h '
¢ e m_ = 9.1 x 10" Kg
N 1'X10° x9.8 X 10 i
P AT L o
VF = 2 X110 ms
P = 9.8X108 |
1200 i A i
o =ibem - = 100

P
P = 8.166 X10° N
P= 8.2 KW

o8

®
* &
@ @
'I"
g
\J
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Q2.7

By Work—Energy Principle
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4.1 .7 BRFSC holds a bag of groceries while standing still, talking to a friend. A car is

~ stationary with its engine runnin . . & fuins
situations similar? g- From the stand point of work, how are thes

4.7 C&ICUlate the WOI'k done._in kilo

T jioules in lifting . K at. a étead
velocity) through a vertical height ) in lifting a mass of 10 kg ( y

43 Aforce f- 'acts through a distance L. The force is then increased to 3 F, and then acts
~-through a'further distance of 2 .. Draw the work diagram to scale. w7 2605

44 In which case is more work done? When a 50 kg bag of books is lifted through 50 cm,
~or when a 50 kg crate is pushed through 2m across the floor with a force of S0 N7

45 An object has 1 J of potential energy. Explain what does it mean? /1277 17

46 A ball of mass mis held at a height h, above a table. The table top is at a height 1,

~ above the floor. One student says that the ball has potential energy mgh; but
~ another says that it is mg (h; + h,). Who is correct?

47 When a rocket re-enters the atmosphere, its nose cone becomes very hot. Where
- does this heat energy come from? | * .

4.8. What sort of energy is in the following: @QG%
~a) Compressed spring O%ﬁo
by S S T
*b)  Water in a high da%
A

c) A movingcar g . |
‘4 certain height, which breaks into pieces. What energy
? 1y ‘

49 A girl drops a cup
changes are inv . ‘ ,
410 A boy uses a catapult to throw a stone which accidentally smashes a green house

window. List the possible energy changes. /f}f/fj)) Ly

¥ NUMERICAL PROBLEMS |

mower with a 40 N force directed at, an angle of 20°
ntal. Find the work done by the man as he cuts a strip of

o _ )
417 A man .pushes a lawn

downward from the horizo

grass 20 m long. o g
o (Ans: 7.5 x 10" J)

‘vertricallly at a constant speed under the influence
~n. In falling through 100 m, how much work is done by

[Ans: (a) 0.0328 J (b) — 0.0328

Please visit for more data at: www.pakcity.org
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~/ | - ka. lie flat on a table.How much v,
4.3 Ten bricks, each 6.0 cm thick anc - 1'50thger’? forg
‘required to stack them one on the top or an *

(Ans: 4p
}

' ing & T ht to rest in 60 metres. Fing
f mass 800 kg travelling at 54 kmh™ is broug L neu nd
4'4%:\:;& retarding force on the car. What has happened {0 original kKinetic enerqy)

(Ans: 1500 Nj

E

45 A1000 kg automobile at the top of an incline 10 m_etre high and 190 m lgngiE
-eleased and rolls down the hill. What is its speed at the bottom of the incline if t,

T averagg retarding force due to friction is 430 N? (Ans: 10 ms')

4.6 100 m® of water is oumped from a reservoir into a tank, 10 m . higher than the

reservoir,in 20 minutes. If density of water is 1000_ KQg m3, find 0 u) |
(a) the increase in P.E.» K

(b) the power delivered by the pump. -

= R = - ~ [Ans: (a) 9.8 X 106‘_J (b) 8.2 kW]

4.7 A forcg (thrust) of 400 N is required tomﬁe road friction and air resistancein
propelling an automobile at 80 kn;l&%%at pgwgr (kW) must the engine develop?

The) At ' | - -/
U«z(? ' @% (Ans: 8.9 kW)

45 ik P Y
4.6 © How large a force is reg@ to accelerate an electron (m = 9.1 x 10" kg) from
rest to a speed of 2.0x40'ms™ through a distance of 5.0 cm? ; WP '
" | ..wl(-j w,L" - : 9029

(Ans: 3.6 x 10N

Please visit for more data at: www.pakcity.org





