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Answer any four questions from

guestion numbers 1 to 5. Each

carry one score.

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
earth.

d) Parsec is a unit of time.

K-432
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4. If the"Tued of potential ensrgy i
2 tqﬂ e,
at mﬁ%h:%y, the total energy of an
A
orbiiing satellite iz negative of

its ..., eREYEY.

. What is the time pericd of g

second’s pendulum?

Answer any five guestizos from
question numbers B to 11. BEach

carries LwWo SCoraes.

8. LUsing a suitable velocity!time

graph, derive the relation

X =i+ %atz,

7. A boy throws a ball of mass
200 g with a velocity 20 me™’ ai
an angle of 40° with the

norizonial. *What is the kinetic

energy of the ball at the highest

point of the trajectory?

o 3= 10p
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Write the work done in each of
the following cases as zero,

positive or negative.

a) Work done by centripetal

force in circular motion.

b) Work done by friction.

¢) Work done by gravitational
force on a freely falling

object.

d) Work done by the applied

force in lifting an object.

Derive an expression for the
escape velocity of an object from

the surface of a planet.

K-432
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10. A typical stress-strain graph of

a metallic wire 1s shown below.
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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)

11. The terminal velocity of a copper
ball of radius 2.0 mm falling
through a tank of oil at 20°C is
6.5 em s7'. Caleulate the viscosity
of the oil at 20°C.

(Hints : Density of oil is
1.5 %10° kg m™*, density of copper
is 8.9 x10° kg m*.)

K-432
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Amswer any five guestions from
guegtion numbars 1% to 17. Bach

carries three ssoros.

1%, A body falling under the sffecs

of gravity is said to be in fres fall.

a) Draw the velocity-iime graph

(8% 3=18

N sgme 17 wonmwgg Coadiimegld
edadage § oghetlal pernany .

1, woolyl eeo moaves alwlssm
o e e b mdeudwe
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aagsonillms § odewod alds. [ (5 x 3= 15)

for a freely falling object. ~ {1] e lsme- Mnwa
(9ag LB, {13
b} Define uniform accelaration. (1) b} mmom mywene ldosan. {1}
& o S
- £ 3 =
7 5| : £
£ ) £1 / 2 5
2 P i e
iL iy 3 § -
o > % %
iime {a} tirme {al time fal iime [a)
Fig {13 Bz 1% g (&) fig {4}
£) From the given figures, o] oyeglad B0am] 1wl e
identify the figure which afignsraglad afitrje roaHN d®Ema
represcnis unifermly rumiatiofltealeama’ agomeny
acceleraied motion. (1) gy P4 (1)
18. & gun moves backward when a 12, em @m0 B erflomie
shot is fired from it. s U@ daaamuddh ey
aylaaiss) dilamyon),
a) Choose the carrest 21 Moy alooymousicd oo
statement. Ly ITBACUN  HIBRETTSSE., {1)
i} Tha momentur: of ihe gun i} amoasion saomde aausglen
18 grezter than that of the OBIBEPENDAOVD syl
shot. dnpaldlano.
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b)

it} 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?

14. Acceleration due to gravity

decreases with depth.

a) Prove the above statement by

deriving proper equation.

b) Using the equation, show

K-432

that acceleration due to
gravity is maximum at the
surface and zero at the'center

of the earth.
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15. A dewice used o lift sutomahiles

is shown in the fgure.

a}

1E. Based on ihe kineiic theory of
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3000 kg and avez of the platen
carrying it iz 425 cond What

pressure is t0 he applizd 1o

‘the smaller piston?

gases, derive an sxpression for

the pressure exeried by an

ideal gas.
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17. When 0,18 kg of 1ce at 0°C is
mixed with 0.30 kg of water at
50°C in a container, the
resulting temperature is 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

carries four scores. (4x4=

18. The accuracy in measurement
depends on the limit or the
resolution of the measuring

Instrument.

a) State whether the above
statement is TRUE or
FALSE.

b) A physical quantity P is

related to four observables a,

3p2

b, ¢ and d as P=£:TCE.T}19
percentage  errors in
measurements of @, b, ¢ and
d are 1%, 3%, 2% and 3%
respectively. What is the
percentage error in the

measurement of P?

K-432

16)

(1)

(3)

s 17 8
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19. A stone tied to the end of a string

80 c¢m long 1s whirled in a

horizontal cirele with a constant

speed,

a)

b)

20. a)
b)
 K-432

What 1s the angle between

velocity and acceleration at
ki

'] L]

(1)

any mstant of motion?

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

of the stone? (3)

-

If A is perpendicular to B,

what is the valueof A.B8? (1)

Find the angle beiween the
force F :(3; +4j ‘5;‘.3}*”
and displacement

3=[5§+4}+3.§)m, (3)

115
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20. a)

b)
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shown helow GLWERAe MIDT dh2Smlalaniimy,
Hot Cold
Reservoir = Reservoir
Il bl
i T,
[
Write the equation for the al 85 § el it 6 aTE e
vihieney of the device, (1) ngynllesyMHIUINGRS  MIEruT)e
NYFLT e {11
_ . b)) 80m BeoedsnemErilam o deme
hi Write the namo ef the four R ®
_ . B16 Ty e &) 6 1 moel
nrocess 1n the working cvele
_ _ I DTS Gl ng) 9 i, 1h
af the deviee {1} R ol {
ci T =000 T, = 00 and ¢y T, = 1000 ape T, = 0°C wp
. = 4200 . find the value of @, = 4200 J wie eweemed
2, {2} @, ez ls . {2h
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2%, a)

b

K.-432

Which one of the fallawing
relationships belween the
acvceleration {z) znd ihe
displacemnent () of & particle
involve simple harmonic

mutian?.

) a=07x
i) @ = -200 x*
ima=-10=x

ivl g =100 x*

A simple harmonic motion is
represented as x = A Tas @b
(htain the expression for
velocity and acceleration of
the _ohjer.:-t and henes prove
that acceleration is directly
the

proportional to

displacement.

(1)

]

LU

22, a)

b}

bl San0SElOlea LT
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EASIRIAS afl@ DL dsym et
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Hile=-10x
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Apswer any three questions from

guestion oumbers 22 1o 26, BEach

garries five scares,

23.

o

{3 % 3

a) What is the condition for the
equilibrium of concurrent

fovecs?

b}

A mass of § ky is suspended
by a rope of length 2 m from
the ceiling. A foree of 30 X in
the horizantal direction is
applied at the midpeint & of
the rope. as shown, What is
the angle, the rope makes
with the wvertical 1n
eguilibrium?

(Tehe g = 10 ms 4,

Neglect the mass of the rope.

¢) What will be the angle made
by the rope with the vertical

if its longth s doubled?

¥.432

=15}

e’

{4)

{i}
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24. a)

b}

c)

26. a)

b)

c)

K-432

Write the equation

connecting torque with force.

A mét’r‘e:'stick is balanced at
its centre (50 cm). When two
mins: each of mass 5 g, are
put one on the top of the
other at the 12 em mark, it is
found to be balanced at 45 cm.

What is the mass of the stick?

Derive the relation
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)

. ©

25.
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26. The fupndamental mode of 26. anp ela’ eeslw m;eﬂs:cﬁ
vibration of a stretched string is anensaadd eaony . @dag’
shown below. OarUBIE LD moers eoenilfidleemny,
a) Draw the second and third a) MEROMEAHWIC @MIBEABW]0
harmonies. (1) anadamoentlaimi Qinnieais. (1)
b) Prove that frequencies b} mellaa amonwdsine
produced in the string are in @D \aTE] B (i morlenas
the ratioof 1: 2 : 3. (2) @momialome 1 @ 2 @ 3. agomy
smeinfens, 2
¢) Let the fundamental o @)
frequency is 45 Hz and the ¢) enmieg anemeamoiad mpoyeml 45
length of the wire is 87.5 cm. Hz go melecg ofiss 87.5 cm go
If linear density of the wire @y v mpelod elloflewd
is 4.0 x 102 kg/m.  Find the awamigl 4.0 x 102 kg/m
tension in the string. (2) eoeemeldd meled esobaud
e R (2)
K-432 15
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