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® Use the 'Cool off time' to get familiar with questions and to plan your
answers.
® Read the instructions carefully.
® Read the questions carefully before answering.
® (Calculations, figures and graphs should be shown in the answer sheet itself.
® Malayalam version of the questions is also provided.
® Give equations wherever necessary.
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Answer any four questions from
question numbers 1 to 5. Each

carry one score. 4x1=4)

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

engines is .............

a) Optics

b) Thermodynamics
c) 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.

c¢) One angstrom is the mean
distance between sun and

earth.

d) Parsec is a unit of time.
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4. If the zero of potential energy is
at infinity, the total energy of an

orbiting satellite is negative of

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 velocity-time

graph, derive the relation

1 .2
X =U0t+§at )

7. A boy throws a ball of mass
200 g with a velocity 20 ms™ at
an angle of 40° with the
horizontal. What is the kinetic
energy of the ball at the highest
point of the trajectory?
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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.

c¢) 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.
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10. A typical stress-strain graph of

11.

a metallic wire is shown below.

10.
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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 s7L. Calculate the viscosity
of the oil at 20°C.

(Hints : Density of oil is

1.5 x102 kg m=3, density of copper
is 8.9 x10% kg m3.)

K-432

11.

a) 2l@ew@ B agom @oswogeq]sy
o] @16 30m enilazailed
Bal6OOTD)?

b) eaiml ca10eeIw8s GRI0a0IBRES)
D, E agyomil enflzyeed ............

(cugen @S)EMmOW@lHe 0/ AU8EO

@6l @YRIMlH60)

an) somsl@d 20°C @ mloafldleam
eowfefleyes 2.0 mm @ROMEs 6O}
@0 @enod 6.5 cm s agym
osdaln@  (aleUMEWIE  memiol
H/OUMY. 600 ©Vadimonl@d eowlellom
ANlae0MIGl B:6eMBOOLEE:.

(ovy21m eowlel o) mom®
1.5 x10° kg m™ go s&oo|dlond

om® 8.9 x10° kg m= oo @oem.)

115

Turn Over



Answer any five questions from

question numbers 12 to 17. Each

carries three scores. (5x3=15)

12. A body falling under the effect

of gravity is said to be in free fall.

a) Draw the velocity-time graph
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for a freely falling object. (1) AUN®AN0R (IEAINo-MWO®o
(2l QIEWHE)H:. (1)
b) Define uniform acceleration. (1) b) maom mieemo Mldalaleeds. (1)
4 4
z E E £
= £ “E; s
8 = 5 -
time (s) ' time (s) " time (s) ? time (s)
fig (1) fig (2) fig (3) fig (4)

c) From the given figures, c) 0)Held H06m 216106 30mM
identify the figure which 2ll@emglad allomge qv@om @ioemo
represents uniformly (@MWl B ale0 M@ age®an
accelerated motion. (1) Qg) L. (1)

13. A gun moves backward when a 13. &y OB @D mlamyo

shot is fired from it. oSy ®d 6660 Il
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a) Choose the correct a) ®6Y oM@ olwow
statement. (1) (IMIBOUM  H®OOETDSIHND>. (1)

i) The momentum of the gun
is greater than that of the
shot.
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b)

i1) The momentum acquired
by the gun and shot have

the same magnitude.

iii) 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)

b)
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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)

i1) emo®sleBwio GauOSleRWI0
O000@EmIeO  aldlademo

®)elymo@lenio

iii) emo®elmio GauOSIMio BC0

NONE00BR0 LICIHEYM).

0.020 kg aomygs ey @ 100
kg oomes 80y e®ossl@ alomio
80 m/s oM (MO
alJOBEMHS QUMM B®OLEIOM
BQUN®

0o W@

B6MBOOLE .

14. eveoouldmeiam@® mlmes @Yo

BISIBNUOMD 1JIMIOBDaH6Mo MPLIMNKE

®IOEMO B0,

a)

b)

@OMIBWORINOW  AVAQIOEY0
olafleale) o9 (ammoum
OS] H6)d.

0l elclal MVOQIOE)o

9aleWOUla] EVEMOAIRI®EIETIG
N0 BH Doy emo 0088
®|oemo alEaOUW] HWAM @0
BOIWYOS CH(MBEMI@  alyeRyll

00Ql@lene ag)0r) O®E]QSH6))w.

115

(2)

(2)

(1)

Turn Over



15.

A device used to lift automobiles

is shown in the figure.
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a) Write the name of the device. (1) a) e Dald0em a6
GalOOLY®B>.

b) In the situation shown in the b) 2N@ewl@d  &oemlallelenm
figure, mass of the car is £00lom aomy 3000 kg @o @oa
3000 kg and area of the piston qadailgfleleeym allguemied
carrying it is 425 cm? What agdlw 425 cm? po @oem. H21Clw
pressure is to be applied to aflgpeml@d (alewodslenam adgo

(2) ag®?

the smaller piston?

16. Based on the kinetic theory of

gases, derive an expression for

the pressure exerted by an

ideal gas.
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17. When 0.15 kg of ice 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.

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,

37,2

b, c and d as P=—— The
Jed

percentage errors in
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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20. a) If

19. A stone tied to the end of a string

80 cm long is whirled in a
horizontal circle with a constant

speed.

a) What is the angle between
velocity and acceleration at

any instant of motion?

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

of the stone?

is perpendicular to

what is the value of ?

b) Find the angle between the
force

and displacement

K-432
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21. Schematic diagram of a device is

shown below.
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Hot Cold
Reservoir Reservoir
T, T,
a) Write the equation for the a) e Sald0emomlon
efficiency of the device. (1) ag)anlany@al@es EAIdEY0
Q) YO, (1)
b i1 @
b) Write the name of the four ) @0 galdoananiod abemm
. . aem#ealglenl moel’
process in the working cycle
o HROS Bald af)LADIB>. 1
of the device. (1) TS AU 1)
c) If T, = 100°C, T, = 0°C and c) T, = 100°C wp T, = 0°C wp
Q, = 4200 J, find the value of Q, = 4200 J @p moesmeslcd
Q,. (2) Q, #6me) 1Sloe)ss. (2)
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22. a)

b)

K-432

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

involve simple harmonic

motion?
1) a=0.7x
ii) a = —200 x>

iii)a =-10 x

iv) @ = 100 x3

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

proportional to

displacement.

(1)

3)
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Answer any three questions from
question numbers 23 to 26. Each

carries five scores. 3 x5=15)

23. a) What is the condition for the
equilibrium of concurrent
forces? (1)
b) A mass of 6 kg is suspended
by a rope of length 2 m from
the ceiling. A force of 50 N in
the horizontal direction is
applied at the midpoint P of
the rope, as shown. What is
the angle, the rope makes
with the vertical in
equilibrium?
(Take g = 10 ms™2).

Neglect the mass of the rope. (3)

\\\\\\\\\\T\\\ NN

60 N

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

if its length is doubled? (1)

K-432

13

115
23 ojoad 26 cuenw)gs 6aloc)yaBEl®

age®mmslelo 3 ag)epe OOMOO af) P ).

89609 82108)0 5 modes Allmo. (3 x 5 = 15)

23. a) M0 emielemses mamell-

®OOIMNW BB B 6NESlayt ad

ag)moeNm’? 1
b) 6 kg aomgs em aimieyalem
2 m 0flan)es 80) HRO HalewoUs]
o] MB-BODSIE 6131 @le60M).
olov2flln cdlald awyenilas)
P old 50 N enieio alimosiad
&0em1al101e6 )M ®)Galoa el
6 HOSIBOIMY.  qamRlmOoalimn
Ql@®  eloeuBloWio  HWO0

®oIeN8s GHeMEN drensialls]

8B, (8§ s aller 10 ms)

3)

HOAOR MM BFOI0E6b:.

B T N T e N L R e L L

60 N

c) ®olo@ mlgo MHOSIWOL 8
WOHEMEIT HQO0 LlosNIGld@Io
monlenss edoemgal’

BENHEOBE) D>,

1)

Turn Over



24. a)

b)

c)

25. a)

b)

c)
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Write the equation

connecting torque with force.

A metre stick is balanced at
its centre (50 cm). When two
coins, each of mass 5 g, are
put one on the top of the
other at the 12 cm 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)
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26. The fundamental mode of

vibration of a stretched string is

shown below.

26. &0y
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b)

c)
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Draw the second and third

harmonics.

Prove that frequencies
produced in the string are in

the ratioof 1: 2 : 3.

Let the fundamental
frequency is 45 Hz and the
length of the wire is 87.5 cm.
If linear density of the wire
is 4.0 x 102 kg/m. Find the

tension in the string.

(1)

(2)

(2)

a)

b)

c)
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