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Answer any four questions from
question numbers 1 to 5. Each

CAITY One score. (4dx1=4)

1. The branch of Physics, that was
developed to understand and
improve the working of heat
engines is .............

a) Optics
b) Thermodynamics

¢) Electronics

d) Electrodynamics

2. State the theorem of parallel

axes on moment of inertia.

3. Select a TRUE statement from
the following :
a) Year and light year have the

same dimensions,

b) Intensity of gravitational
field has same dimensions as

that of acceleration.

¢) One angstrom is the mean
distance between sun and

parth.

d) Parsec is a unit of time.
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4. If the"irt of potential energy is

o MO,

at mﬁiu%y, the total energy of an
*3

orbiting satellite is negative of

I8 it energy.

5. What is the time period of a

second's pendulum?

Answer any five questions from
question numbers 6 to 11. Each

carries two scores.

6. Using a suitable "Vl.':‘lﬂ‘cit:r'-'timﬁ

graph, derive the relation

1 s
x=uﬁ£+§a.’. .

7. A boy throws a ball of mass
200 g with a velocity 20 ms™' at
of 40°

horizontal. What is the kinetic

an angle with the

energy of the ball at the highest

point of the trajectory?

K-432

(5% 2=10)

115
4. momowes mdalesdsgo
ajRimdeemaT’ et)mloodd, (@osmo
QG 81} Dallanarlen @D
2bsRe @MENOF ..o
gotsaaried enndal apgideao.
9. &0 emsead ecudweoed ease
alldlod agm?
é oo 11 auerswas saionyamglad
agemelele 5 agepanial pomaaaejme.
asgsomiimie 2 migmod allme. (5 x 2 = 10)

6. mmpwomeow (eaiwe- mawo
1 s
(0nd Salewoudls] I=U.:.!+"2-ﬂi

ag)mn UBCLUDEe MjnNldndlean)ms:.

7. en &g 200 g aomyes ey aenuod
20 ms! ueimenld alovzom
lmeieEl|l mlomge 409 admoemiad

afR e
genuoglead

ag)Clayemy.
swadm  eflogyalad

alImWs

wallesoteme agim?

Turn Over



8. Write the work done in each of

the foltowing cases as zero,

positive or negative.

a)

b)

d)

Work done by centripetal

force in circular motion.

Work done by friction.

Work done by gravitational
force on a freely falling

object.

Work done by the applied

force in lifting an object..

9. Derive an expression for the

escape velocity of an object from

the surface of a planet.
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1.

10. A typical stress-strain graph of

a metallic wire is shown below.

10. s
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a) Write the name of the point

B labelled in the graph.

b) For materials like copper the
points D and E are ..........

(close/far apart)

The terminal velocity of a copper
ball of radius 2.0 mm falling
through a tank of oil at 20°C is
6.5 cm s, Calculate the viscosity
of the oil at 20°C.

(Hints : Density of oil is

1.5 x10° kg m~, density of copper
is 8.9 x10° kg m-*)
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Answer any five questions from
question numbers 12 to 17. Each

carries three scores.

12. A body falling under the effect

of gravity is said to be in free fall.

(5x3=15)
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a08momiimye 3 mieeod allmo. |, (5 x 3 = 15)

a) Draw the velocity-time graph a) mideudwo ai@lENM  Qwy
for a freely falling object. (1) wmele@ (emo-WrWo
%8 URBaS:. (1)
b) Define uniform acceleration. (1) b) meom @meeme midualien)s:. (1)
4 r ,:.:
£ E € £
5 § z 5
z E % 5
g 2 3 : -
time (s) - time (s) B time (s) 5 time (s)
fig (1) fig (2) fig (3) fig (4)

c) From the given figures, c) oisgidd B06m] 2181 @030M
identify the figure which ali@emgad mdlomio avam miremo
represents uniformly tnifvﬂ«ﬂuﬂaea(q'lmstmm' a@eO®mey
accelcrated motion. (1) aGYS 4. (1)

13. A gun moves backward when a 13. an; @086 oo

shot is fired from it. e ISl deeamuoRd (o JO

wOBleees) oflersymy.

a) Choose the correct a) ®6¥ as0QMAIB RAWOIW
statement. (1) (LTU@OUM  ODOOETTISIONB. (1)

1) The momentum of the gun
is greater than that of the

shot.
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b)

i) The momentum acquired
*“by the gun and shot have

‘ the same magnitude.

111) Gun and shot acquire the
same amount of kinetic

energy.

A shell of mass 0.020 kg is
fired by a gun of mass 100 kg.
If the muzzle speed of the
shell is 80 m/s, what is the

recoil speed of the gun?

Acceleration due to gravity

decreases with depth.

14.
a)
b)
K-432

Prove the above statement by

deriving proper equation.

Using the equation, show
that acceleration due to
gravity is maximum at the
surface and zero at the'center

of the earth,

(2)

(2)

(1)

b)
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15. A device used to lift automaobiles

is shown in the figure.

15. auvaomemsd pwdemomaddom

EDN B0 SaldoeMe oflioimwal

il '

anoemilaflaleayrmy.
ﬁ
= £k

the smaller piston?

16. Based on the kinetic theory of

ideal gas.

FE
L
a) Write the name of the device. (1) a) @% Dol oemamleon
LINEIDTN Y
b) In the situation shown in the b) aNimewiet @06 o 1aleeom
figure, mass of the car is @oclend aomi' 3000 kg wjo moni
3000 kg and area of the piston Tuodaflafleleeim afgemiodg
carrying it is 425 em?® What ol 425 cm® o mper. oaiciw
pressure is to be applied to aflgpemiind weworlenm adge
(2) ag)im?

16. semmgle’ ®lwol g tnyo0ng”
gases, derive an expression for eesimoomacss]  &my  uOmEo
the pressure exerted by an lte@omlanm edgomled

Matudie tialledlens.
8

K-432

115

(1)

(2)



carries four scores.

_ When 0,1& kg of ice at 0°C is
mixed with 0.30 kg of water at
50°C in a container, the
resulting temperature 18 6.7°C.
Calculate the latent heat of
fusion of ice. Given specific heat

capacity of water 4186 J kg K.

Answer any four questions from

question numbers 18 to 22. Each

18. The accuracy in measurement

depends on the limit or the
resolution of the measuring

instrument.

a) State whether the above
TRUE or

statement 18

FALSE.

b) A physical quantity P 1s

related to four observables a,

a’b’
b, ¢ and d as P=IE,T1W

percentage errors 1n
measurements of a, b, ¢ and
d are 1%, 3%, 2% and 3%
respectively. What is the
percentage error in the

measurement of P?
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(4x4=

16)

(1)

(3)
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19,

—Q

A stone tied to the end of a string

80 cm long is whirled in a

horizontal circle with a constant

speed.

a) What 1s the angle between

b)

20.

a)

b)

K-432

velocity and acceleration at

any instant of motion?

If the stone makes 14
revolutions 1n 25 s, what is
the magnitude of acceleration

of the stone?

If A is perpendicular to B,

what is the value of A.-R?

Find the angle between the

force  F = (3 +4j ~5k|N

and displacement

d=(55¢4}+;jf:a}m_

(1)

(3)

(1)

(3)

1M

19. 80 cm rigaeg melled srmen any

&g suaulal malem elalnasw

(U200 ool wyemlennse

sunDRIR eosamm),

a)

b)

20. a)

b)

wmenleh (wem amlmyo

mieemarEior sl I Cenen

DEMEdso,

oY aumimy 25 emeogdla 14
QORI aydomilwoesiaos,
LT ) minemaiond wdlaceme
EREMBNIDE) s,

A @M mdlwaye B agmn
mualwole aldMnio
Blofaoeemmic® 4. 3 wies

allel agym?

?:(3{+4}—5é)ﬁrq@m
eueiaye d = (5& +4j ~3!5Jm
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91. Schentatic diagram of a device is 21. amy paisoemamladg ialaogle

shown below. AIe MY SEIS)TESaM),

Hot Cold
Reservoir Reservoir
(o T,
a) Write the equation for the a) @79 ool snemomiad
efficiency of the device. (1) ag)aSlatyBIVIIOS MAQIOSY0
) e ()

b) &7 dHREM@TE aJcudEmm
b) Write the name of the four ) @7 ol e e

) . aames glesl mael’
process in the working cycle

B IOTOBRINS e ageime. (1)

' of the device. (1)
¢) If T, =100°C, T, = 0°C and ¢) T, = 100°C wype T, = 0°C wyp
|!, Q= 4200 J, find the value of Q@ = 4200 J w0 @Epeemssidd
Q, (2) Q, e lislond. (2)
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22. a)

h)

K-432

Which one of the following
relationships between the
acceleration (a) and the
displacement (x) of a particle

involve simple harmonic

mutinn?.

1) a=0Tx
i) a=-200 %
iya=-10x
iv) a = 100 x*

A simple harmonic motion is
represented as x = A Cos wt.
Obtain the expression for
veloeity and acceleration of
the object and hence prove
that acceleration is directly
the

proportional to

displacement.

(1)

(3)

22,

a)

b)

maey a IS oyl @am
amaemcye (a) cuoomomeae (x)
marlenas ofE muaclod)ymoeny

milm@d coofeaosmles emonmemn

mujalinlleaiomad?
i) a=0T7x

ii) a =200 «°
1a=-10x

iv) @ = 100 °

an} mimid anodecsemiss

aadatiom X = A Cos wt agymi
tu@lmlulaaleaim,. oaledg
(ecumarien wie ammemasiard
@jo O@Uddye Dialldr] ol
Mj@eme UAIMIMMAEEIOT amd
ERM el dmeE e Jem

agyrmy

omglalas s,

115

(1)

(3)



Answer any three questions from
question numbers 23 to 26. Each

carries five scores,

23. a) What is the conditijon for the

equilibrium of concurrent
forces? (1)
b) A mass of 6 kg is suspended
by a rope of jength 2 m from
the ceiling. A force of 50 Nin
the horizontal directjon is
applied at the midpoint P of
the rope, as shown. What ig
the angle, the rope makes
vertical |p

with  the

equilibrium?

(Take g = 10 ms 7).

Neglect the mass of the rope. (3)
60 N
¢) What will be the angle made
by the rope with the vertica)
if its length js doubled? (1)

K-432
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23 o)ad 26 WOND;88 @arany@nglad

Qevsleno 3 ageno
63803 2219310 § 29SS Afino.

DOM®O ag)# o) p,.

3 x5=15)

23. a) B6THONF suenges mmyel

OIUMOWBR898 @ emElav

agxTo6m”?
6 kg DANUBY 81y cumimyafiexn

(1)

b)
2 m afigaes amy o:wd RN W)
2 m&.ﬁ,m$@ e glfiales; .
alovalm  glwoian awyenfiasy
P oi® 50 N o0 af>eiag
ee,osn)'la_.!,‘lmmgcmrm&cmosiel
OIS H6My. maniefiemocumn
L) osnuRlwjo SHWOYo
mmn'l&l&gg ado6mgas B6m3)a i)
BN (g Oes aller 10 ms 2

SAOMB gomy U065, (3)

60 N

¢) ®wolgq} mIgo Doslwosa®,
WOSMEITD e lo6nI(eW;e
®anlenag G oemgn.”
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34. a)

b)

c)

25. a)

b)

c)

K-432

Write the equation

connecting torque with force.

A met'r'e; Istick is balanced at
its centre (50 ecm). When two
mins: each of mass 5 g, are
put one on the top of the
other at the 12 cm mark, it 1s
found to be balanced at 45 em.

What is the mass of the stick?

the relation

Derive
connecting torque with

angular momentum.

Water rises up in a narrow
tube in spite of gravity. This
phenomenon is called ......

Derive an expression for the
height of water in the tube in
terms of radius of the tube
and surface tension of the
liquid.
Water with detergent
dissolved in it should have
angle of contact.

(small/large)

(1)

(2)

(2)

(1)

(3)

(1)

14

24, a) asodHRje SULIo mntle 88

eIMWo ag)Fimids.

ey dad mineaied fa;'mémmmmi‘
(50 em) snuoeicbod e2lGIMMY.
5 g momuies @6 a@onimiedd
aoimy gl ﬁ!.rrna»m}:l 12 cm
aohesidd ruieaemuo@® 45 cm
o miaeaiiad enoabmi e.aiguomy.

minmalelof admi agm?

asodenie Yoot aeoeadiye
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easmamjoe pidaglsiam
ool mlae) .
£ & o] awlgdedg
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mpecd @ons BEOETSIEE .vueceursnes

(dmponlaysmad).
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26. The fundamental mode of
vibration of a stretched string is

shown below.

26. en; ey esslw m;eﬂaé@

oo oo 89aD

HONIBENIaHTD MO 0612 fldleerm),.

»
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a) Draw the second and third a) NAMROOAEM@Io @NNIBEBDW o
harmonics. (1) andBamEN BT Q1O EEB:.

b) Prove that frequencies b) meflee saoawHgloe
produced in the string are in A 1Y O 5 (D omlengs
the ratioof 1:2:3. (2) moMad®mo 1 1 2 : 3. agm

oglala6)H,

c) Let the fundamental 3 ;
frequency 1s 45 Hz and the c) ooaflemd anemeniiad @ynuyer 45
length of the wire i1s 87.5 cm. Hz go mpenexi ofigo 87.5 cm go
If linear density of the wire @O} 2 mpefiead efmiwd
is 4.0 x 10-? kg/m. Find the eaw@dmiq! 4.0 x 10-? kg/m
tension in the string. (2) opeemssled myelemd es@aum

B63jafIS)on e
K-432 15
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