PHYSOL EXAMINATION SERIES
WORK ENERGY & POWER
SUNDAY 18-07-2021 @ 5.00pm

PESO05 TIME: 1 HOUR
MAXIMUM SCORE:30
ANSWER KEY
1 Energy 1
2 Power 1
3 Conservative 1
4 10’ 1
5 2 2
Kinetic Energy KE= L
2m
Given momentum of masses m; and m, are same.
KE, m,
Therefore =—
2 Iy
6 Given  KE;=0.75KE; (because 25% loss of KE)
Therefore = mgh'=0.75mgh
h'=0.75h=0.75x12=9m.
This is the height it bounces to loss 25% of its KE.
7 (a) False. 1
(b) External forces can change the total energy of the system 1
8 (a) KE is same = E say. We have P=+2mK_.E 1
P. = \/ZmCE PtZ\/thE sirEmt> m. we get P, > P,
1 21 2 V, m \/ 1 1
bE: —m =—m = — =, _¢ = - ==
( ) 2 CvC 2 t vt VC \/ m 100 10 1

t

(a) No work is done because there is no displacement.100N force is insufficient to
raise 200kg.

(b) Force required to lift is mg = 200%9.8 = 1960N

mfh _ 200X9.8X2 _ gq01y

P =
(c) Power 0

10

(a) Here the work done is equal to the loss of K.E. So both will stop at the same
distance.

(b) P.E of water at the top of dam is converted to K.E of the bottom which is used to
turn the turbine and electricity(or electrical energy) is produced.

11

Work
time
mgh
t

Power =

Power = mass=volumexdensity

Power = Volume x detnsny xgxh

:40x 1000x 10 x5
30x 60

Power =1111.11W=P=1.11kW
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12 @ E=tk¢
2
(b) Elzék(2x)2:4E

13 (a) Power P=Fv
(b) The total downward force , F= mg+Frictional force
= (1800%10) +4000 =22000N
Thus minimum power to be supplied by the motor
P=Fv
=22000%2 = 44000W

(c)59 hp
14 (a)KE increases while P.E decreases

(b) At the point ‘A’:- A
Kinetic Energy , KE =0 (because velocity u=0)
Potential Energy , PE =mgH
At the point ‘B’:-
Kinetic energy , KE = %mv2 H
But v’=2gH (because u=0, a=g) B
Therefore, KE =mgH
and PE=0

Ground level

This shows that the potential energy of a body is completely converted into kinetic energy
during its free fall under the gravity.
C) negative.

15 (a) Potential Energy.PE = mgh 2

(b) Energy Spent = PE
=mgh
= (60+20) x 9.8x50 2
=39.2x 10°J

16 (a) Potential Energy 1

(b) PE at A=mgh=m %10 x 1.5= 15m o 1.5 m
95 «

= X il
K.E at B=15m 100

. 1 2 95
J— = X ——
ie. 2mv 15x m 100 1.5 m

V= \/w :533 m/S /,/’/
100 £

17 (a)The principle of conservation of total mechanical energy can be stated as “The total
mechanical energy of a system is conserved if the forces, doing work on it, are
conservative”
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(b) Proof:
At the point ‘A’:- S o A(u=0)
Kinetic Energy , KE =0 (because velocity u=0)

Potential Energy , PE =mgh

Therefore, S

Total Energy , TE = KE+PE
=mgh.------- @))

At the point ‘B’ :- h —f o B(v,)
1

Kinetic energy , KE = Emvf

But vi=2gs (because u=0, a=g) (h-s)

Therefore, KE =mgs

and PE = mg(h-s)

Therefore  TE = KE +PFE — o B(v)
=mgs+ mg(h-s) Ground level
“mgh -—(2)

At the point ‘C’:-

Kinetic energy , KE = %mv2
But v’=2gh (because u=0, a=g)
Therefore, KE =mgh

and PE=0
Therefore TE = KE +PE
=mgh+ 0
=mgh ----=--- (3)

Thus Equation (1), (2) and (3) shows that the total energy of a freely falling body is
constant at every point along its path.
Graph Showing the variation of KE, PE and TE with height for a freely falling body:

A
mgh(—=I_E. + P.E.)

E P.E E.E
=
h

=0 HEIGHT =i Ty
{ABOVE PREFERENCE LEVEL)

18

(a) Negative
(b) Work -Energy theorem states that “Work done is equal to change in Kinetic energy”.
Let m--> mass of the body
u--> initial velocity v--> final velocity
a--> acceleration
S--> displacement.
By equation of motion v’=u’+2as
v —u’=2as
(v'—u)
2
But W =F.S=m as

Therefore as=
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W:lmvz—%mUZZKEf—KEi

2
That is Work done is equal to change in Kinetic energy. This is the work energy theorm.
c) Efficiency n= Output power =0.3
Input Power ( Power consumed )

Therefore  Input Power (Power consumed )= W ------- 6))

Output Power = mtgh _ (Volume x Jti)ensny) gh

3
Output Power = (30x107)x10x40 _ 15 3315 vy
15x60
3

Substituting in (1) , we get  Input Power (Power consumed )= % =4.4x10*'W
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PHYSOL EXAMINATION SERIES
@RWLIWo 6 - @JYail, DVAR0, alNI@

18-07-2021 6moA@ 5.00 pm

PESO5 M aVao : 1 aeMILsAd

alemINIW @MYIA : 30

ANSWER KEY
1 aameécs@o@ao 1
2 al0I@ 1
3 MVoRHHI® MiLlo 1
4 10’ 1
5 p2 2
ONCHIBR0 KE:2—
m
m, m, a)an1 MOMYHUBHH BGO CO6INWERYSNHNIVWEIMITI
KE 2 2 KE, m
=P P gpipan L=
KE, m, m, KE, m,
6 KE=0.75KE; (25 % 0®1652320 Male)a |SIN@IMI@3 ) 2

@®IMI®3 mgh'=0.75mgh
Aala® 6)alda®am ®®@oo h'=0.75h=0.75x12=9m.

7 a) o®Q. 1
b) nida0MmILIOIM” QAIJOINNWQHS BRYOE: DVRROMIOM MNIQo AUGBOMIM &h¥lQo 1

8  a. el WdE:?IBRo K af)a” al@lwemlande.  p =V2mK @resman’
MAAHO1WI0

001008 @YD, P, = om E = SEONO0Q @R P, =\ om E

m > m GRO®IMIG P, > P, of)M elSlaso.

SHH1MITM” &S BRYHHo DBV 1
1 2 1 2 v, ? 1 1
b. K = — =— = — =, -£ = - = —
2 mCVc 2 mt Vt Vc \/ m[ \/100 10 1
9 (a) MOIMIMMEATLIODHTIMIM (JYOD] §a1Qeaqlgamlel. 100 N enielo 200 kg
9WAODIM@IM’ @A 0} 10061 1
(b) 200 kg 200V" 9WABOMINT @RYAUWIAIW ielo = Mg = 200x9.8 = 1960N 1
(©) a10I® = mgh _ 200x9.8x2 _ 390W
t 10 1
10 (a) WOM6S 921YNQISAN @YD VDIEHHIBRROMIG3 AUGBAN AIQAIEM. O 2

SHHIMo 301N BBEAIINLIVWIV@IMITI MNZo BGO FOAMMIGI M1@IHE.
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(b) BRIMOEHSING ABHUWBRINVADSB RLIOD]NF MVCITIEHHIBR0 ®INY SBHNENING
HOBNIMAIGWIN]HBAM 2eIom1eag ONNEHIB2R0OW] aldlaidommo 1
£21Q9J3M0. HOAIBYE®IGR0 2L]0G1 {l¥HIM MV Mo (JEWIRMEJFOWA.

T s - @yl mgh >
V2o t
a) 2OV’ = Qlydalo X MVIWB®
aig=20X1000X98X5 _ 1147 11 w=1.11kw
3060
12 a) (Tum(z)ﬂ@oe;o@gaoEZ%kxz !
b) Goo 2x @R MISWIG? Elzék(Zx)2=4%kx2=4E 2
13 a)alud P =enielo X @Jealno 1
b) ®IG9HH” @BRMERAINISIM BRYAD: MIklo, F = mg + caidauemenielo
= (1800x10) + 4000 = 22000 N
O®IEM” £ilaflM” GR0E503 MTIHAN 060D o l0ld
P =Fv =22000x2 = 44000 W 2
C) alQId = % =59 &olovaeml (hp) 1
14 a) uOI®»1EHHIBR0 ‘ﬁ;omgan(oﬂmmmxzﬂgj OOEHdR0 3. *2IBaHeMo Yelo 1
@RYOH DVAROMILJo FHOQINBIG:.
b) alay A agyam nila3afl@d @R 1R1e8EMUU3: . 2
m 20ayss A1y h 2VEEIE . ERVICIEsEMIU3, A
OEHIBGRo KE = 0,
OI»1EH»I@R0 PE = mgh
aiay B ag)am enlla3ail@3 @ry@1olasemidgd : H
MOIEHIB@R0 PE=mg x 0 =0
0fes @YBYEJGAIWo U = 0, BRAD (JEAIW. V,
®10sMo a = g, S = h AW @om'lcacg B
v2 = 0 + 2gh @RLOAID V2 = 2gh >
OMEHIB=0  KE = % m x 2gh = mgh.
amailos A Wloel MAI®1e:»IdR0 B @leel 01633200 MIQM0 ag)an”
&J6Mo. :
) emwglal’
15 a) MOI®1EH»IBR0. PE = mgh

b) alay @RYA2RH30M 9MABWRo = PE = mgh
= (60+20) X 9.8x50
=39.2 x10°J
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16

a. MO HHIBR0

b. A agyam enflazaNelmnzo1@am ol ee:08220 ADWQY - ©A

GEIWEMI@ 5 % a109I&:M®IMIM3 B dleecigmemiogss

OONEHIBRo MO EHIdRRODOAG 95 % @RYB:aMD. e

BRMIVD, NMEHHIBRo = 95% muol»IecH00R0

1 -, _ 95 B L ______
—_ = = X S
5 mv 100 mgh

S xmxv?=095xmx10x 15

v= 4/2x0.95%9.8X1.5 =5.33m/s

17

a) @JYol 9alQaN  enielo MVoRAHUIMNIHEMESLT@3 3@ Al énﬂ@bﬂ&ﬂ@ @Y B>
VADIEHIBRo  MoAAHBNN2ISIB1HABAN. O WADICHIBR  TVoAGHHUEM
mlno.

omglal’

0] aiay A ag)am milazail@d @yW1G1H63EMIIUT ¢

m  0omyss Ay @213 mlan’ h 92VwEO»IG3

@RYWIR1H63EMIIUI,

OMEHIBR0 KE = 0, audl®mles08220 PE = mgh

@R OMA@=0 , KE + PE = 0 + mgh = mgh

(i) alay B ag)am enla3al@d @r@1olasemiogd :

maflles Qi @alwladmlawoe (h - X) oWeCmIEeje

V, @JGAINOmIejo @BRYWIB3 , NMIGHIBR KE = % mv?

maflos u=0, a-=g, V=V, S=X agam aflelsud
V2= U + 23S af)am aleiMIVAOIIH: §O 1@ MN@3H 103, Liround
v,? = 0% + 29X, @RLOAID Vv,? = 29X

OMEHIBR0  KE = % m X 2gx = mgx.

MOI®1e:HIB8Ro PE = mg (h- x) = mgh - mgx

@R 9MA=Ro , KE + PE = mgx + mgh - mgx = mgh

(iii) alay C agyam nfla30il@3 @YW IR1HE3EMINGE :

aafles Qi MR o) (BA1WIM ) @DAT. @RGA|IU3 h = 0.

NOIEHIB@R0 PE=mg x 0 =0

MOfeOSs @BRYBYEJECAIW. U = 0, BRAMY(@JECAIWS V, ®I06Mo a = g, S = h GRWIm3
v? = 0% + 2gh @RLOAID v? = 2gh

O®1eHIdRo  KE = % m x 2gh = mgh.
@R 9MA@=0 , KE + PE = mgh + 0 = mgh
A, B, C ag)an nfl30981@3 @ed: 9DA@Re DELIYAINEMAN” 5:06MJ0.
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b) LVOOWIMMMVEALaf  DTIEHHIBROM ]IV NOI®1EHIBROVIOPQo 2
ay®1womo ayafla {l@8BaM Yol
'y

mgh(=K.E. + P.E.)

P.E K.E

el

h=0 DW@o—— h

18

a) emwlail 1
b) s mqgoﬂmo«sa 921Q0a 5 @JYom] @R magm’ls)qg ONNCHIRROM G DNBIW
QIQAEM”. MMM (JYOD] - ODBRG @ Jo.

m--> ngoﬂamg nhleaty U--> (@JO0oR (@JGAIWo

V--> @RAD §(@JCAIWo a--> @I06Mo

S--> munImMoIam®o

APINM@NEJH000 v —u’=24dS

(vi-u’)
2
ag)aMNI@3 W = FS=ma$S

WzlmVZ—lmf:KEf—KEi
2 2

@R IMI®I aS=

021Q0a g @JQYO] @R Qngoﬂamg O®1EHIBROMIT3 DNSIW MIQAIEM.

9210310 {18601 o113 ~03

0a1WINSBAN aldld )

@R 1MIGI DalCWIW]HBIM alQId= 26epBleflosmoatad (1)

0.3
mgh _ (10040 Xxavo@® ) gh
t t
(30x10”)x 10x 40

= =13.33x10° W
15x 60

C) &U® N=

2e[0681a {16801 alald =

(1)@3 afle1dud OISO I@I,

3
alni” 2016l 99AIBY® alald = %: 4.4x10*°W
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