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PHYSICS

Maximum : 60 Scores
Time ; 2 Hours

Cool off time : 15 Minutes

General Instructions to Candidates :

® There is a 'Cool off time' of 15 minutes in addition to the writing time of
2 hours.

You are neither allowed to write your answers nor to discuss anything with
others during the 'cool off time'.

Use the 'cool off time' to get familiar with questions and to plan your answers.
Read the questions carefully before answering.
All questions are compulsory and only internal choice is allowed.

When you select a question, all the sub-questions must be answered from
the same question itself.

Caleulations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

Give equations wherever necessary.

Electronic devices except nonprogrammable calculators are not allowed in
the Examination Hall.

You may use the following physical constants wherever necessary :
Acceleration due to gravity on the surface of earth g = 10 ms2. .

Universal gravitational constant G = 6.67 x 107" Nm?kg™.
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Answer:any three questions from

1 to 4. Each carry one score. (3 X 1 = 3)

1. "The weak nuclear force is
stronger than gravitational
force". State whether this
statement is TRUE or FALSE.

2. Position (x) — time (¢) graphs of two
objects A and B are shown below.

At what time the objects meet?

x(m)

o8 888883

fns)——*

3. Write any two properties of

conservative force.

4. State first law of

thermodynamics.
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Answer any six questions from

5 to 11. Each carries two scores.

-6 % 2 =12)

5. Draw a graph showing the
variation of volume of a given
mass of water with temperature
from 0°C. In the graph mark the
temperature at which water has

maximum density.

6. What i1s sublimation? Write an

example for a sublime material.

7. The lengths of two bodies
measured by a metre scale are
l, =(20+£0.5) cm and
l, = (15£0.2) cm. Calculate :

a) Sum of these lengths.

b) Difference between the

lengths.

K-54
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Match the following. 8.  colepoals) eoldeeid:
A B
a) | Torque (_1:) 1) Perpendicular to and p
@500H6) (;) T o P Weejo eloeniao@ileng.
b) | Angular Momentum ( L ) 11) 217 =0
@B BREO0 ( L )
¢) | Rotational equilibrium ii)| wxr
@HHa6m uomel@oalm
d) | Linear velocity (;’ ) | rxF
coall® (EIGnWe (1—/ )
v) | Z7=0
Derive an expression for escape 9. &) (OO Blanes alplowm
speed from a planet. (e oo QLA OLOEYO
ol @l .
A wave travelling along a string 10. sy  myellees TO6r @Bl BN
1s described by, ®OoNEH6 UAAD Y0

y(x, t) = 0.005 Sin (80.0 x — 3.0t)
in which the numerical constants

are
wavelength and frequency of the

wave.

K-54
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y(x, ) = 0.005 Sin (80.0 x — 3.0t)
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11. a) Draw diagrams showing the

first and third harmonics

produced in a closed pipe.

b) Write the equation for the
fundamental frequency in

terms of length of the pipe.

Answer any five questions from

12 to 17. Each carries three

scores.

12.

13.

"Velocity can not be added to

temperature".

a) This 1s in accordance with

which law of Physics?

b) Check the dimensional

correctness of the equation
PV = Fx where P is the
pressure, V is volume, F is

force and x is displacement.

Find the magnitude of the
resultant of two vectors A and B
in terms of their magnitudes and

angle 4 between them.

K-54
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14. a) Figure shows the path of an

object in uniform circular

motion.

Redraw the figure and mark
the directions of velocity and
acceleration of the particle

at P.

b) An object moving uniformly in

a circular path of radius 12 cm
completes 7 revolutions in
100s. What is the angular
speed, and the linear speed of

the motion?

o)

(2)

FY 24
14. a) monidemgs slaimeniengs ey

aveflen aom allmonldd

oeaosrhi;g![]m'lcemgmg,.

oammladlenym all(®o aleal P
agym enfiozyafl@ cuavmalled
lleunemleBwio @@ 6m

oleie dlvd woemlee)d:. (1)

b) 12 cm @poo88 QUIEBIMHIE
aloOWI@ macudemig alsim
QOIS 63(63, cumimy 100 s -ad 7
aladli@asmo al}dEBI@OL6LM).
aqiaflon eHmoemew ecaum®,
coafll® - summ agyamial
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16.

A hight bullet is fired from.a heavy

gun.

a) Choose the CORREQT._

1) Speed of the gun and the

bullet are equal.

11) Momenta of the bullet and
gun are equal in magnitude

and opposite in direction.

i) Momenta of the gun and

bullet are equal in
magnitude and are in the

same direction.

1v) Velocity of gun and bullet

are equal.

b) By using a suitable
conservation law in Physics,

prove your above answer.

BY using the law of equipartition
of energy, derive the value of
ratio of specific heats of a mono

atomic gas.

K-54
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17. a) Figure shows the strain-stress 17. a) a0y amoyled meoseld-
curve for a material. e (s’ Boal 0O
What is the Young's modulus 65050 @leOM.
of the material? (2) almmole) weuimi emoawyeimy
ag)@? (2)
g . S fip
i e M/
£ 200 T
& 150
R e
10 : -
7 100 — =
50—~
0 0001 0002 0.003 0.004
Stramn
b) Young's modulus of b) aneyolmlwemlen Wouymy’
Aluminium is 70 x 10° Nm™ emoaeins’ 70 X 10° Nm™ eo
and that of copper is edq|dle@ 120 X 10° Nm™2
120 x 10° Nm™2 . Same strain 60 @YY, BEQ GoOE '@exm&gg
is to be produced on an @oeyolmleo AWAlmio Ehoqa]d
aluminium wire and a copper m@cﬂmg,’é eaen  qeswlm
wire of equal cross section. eIEl00M af@IeIoem’ d)SI®Ed
Which wire requires more onielo MeieH 63w ? (1)
force? (1)

K-54 8
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Answer any five questions from

18 to 23. Each carries four scores.

(5 x 4 = 20)

18. Free fall is a uniformly

accelerated motion.

a) Draw the velocity — time

graph of free fall.

b) A ball i1z thrown vertically
upwards with a velocity of
20 ms™! from the top of a
building. The height of the
point from where the ball is

thrown is 25.0 m from the

ground.
How high will the ball rige?

1) How long will it be before

the ball hits the ground?

19. Power i1s the rate at which work

1s done.

a) Express power in terms of

force and velocity.

K-54

(1)

(3)
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18 oyoad 23 cunowas galosyamglad
agemsslelo 5 ag)eRATIM QEMOSDYI®)dh.

4 08508 almo. (5 x 4 =20)

18.
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a) oldeniowe aladlenelen isnlno
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— VAo (Woad UEWEed:.

b) &n esslsemlon mimeld mliomno
20 ms™! (enosid 60} ol
GMED MHEIEAIOBOHCIWINM]. alas)
ndgleciosntlweg|s  enflmy
eualelad  mlange 25.0 m

OWAETIRIOEM.

1) alo® ag)® 9WOEDIGE|Hs

Galddhjo?

11) agl® oo &HYlemIod

3)

iy gl alaleanie?

19. (ayeml eaigqsim dlaseosn’

aloud.

a) aJudlen aqoaIddyo enialCle
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b) An elevator carrying the
maximum load of 1800 kg is
moving up with a constant
speed of 2 ms™!. The frictional
force opposing the motion is
4000 N. Determine the
minimum power delivered by

the motor to the elevator.

c) Express your above answer in

horse power.

Starting from rest, a solid sphere
rolls down an inclined plane of

vertical height h without slipping.

a) If M is the mass and R is the
radius of the sphere, write an
equation for the moment of
inertia of the above sphere

about a diameter.

b) Prove that the velocity with
which the sphere reaches the
bottom of the planeis 1.2./gh .

c) If instead of sphere another
object of the same mass and
radius'with a different shape
1s .used in the above

experiment, will it reach the

bottom with the same or

different velocity?

K-54
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21. Earth satellites are objects which 21. eules 24glo aldli@:memo eoigym
revolve around the earth, UNOBOR06T DaitansBd, -
a) Time period of a geostationary a) |oy eymunle fal(Wan o ORP
satellite is ........... (1) @DOURODM® B0l ... ... (1)
b) Derive an expression for the b) ewy Qm(wmmﬂoc@ @oUdGBHM
time period of a satellite. (2) 08l a6 A0
@ Sl@a6))05.
¢) By using the expression you : ; 2)
derived above, show that ¢) gl oafeay qVANCId kg0
motion of satellite obeys Salewomlyf, Sal(an o 6P
Kepler's law of periods. (1) 2l8IMo Odhql01OS @RUdGDHM
H08 dlwacwlnmmmacesmars
OOE|0f06))0,. (1)
22. a) Define angle of contact. (1) | 22. a) Mialdw e w2 Ne6)H., (1)
b) Water proofing agents are b) aiogd (adjanled”  aimmyend
added to create a ........ (large E21d0M® OeanemIcimie wel
/ small) angle of contact evimidlsoiengs maidwesoemd
between the water and fibres. (1) | (#450moeT/dgoseomonn). (1)
¢) Calculate the excess of c) KelowoR mimon saidmeaiomias
pressure inside an air bubble OmIg ®oew oaflsaloneqs
of radius 1 mm formed just 1 mm @OEMES QoW
below the free surface of Salgengdlen @yl odgo
water. Given surface tension B6M DO H6) ) . gzeiomloq
of water 72 x.10"3 Nm-1. 2) ld®etenielo 72 X 103 Nm-1
@MY (2)
K-54 11 Turn Over
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23. Schematic diagram of a heat 23. aq, (506525@0%%16)@ eoeud aflimo
engine is shown below. @O6YP 8308} @rsllal sy,
W
Hot : ™ ' Cold
Reservoir | Lf/ e 9 Reservoir
T} \'\. ‘-’...-"/ '] "_3
a) Modify the given diagram for a) &y 90 anlreogoow
a refrigerator. (1) @mileleanym  almo 20g]
UOW B8, B (1)

b) Write the equation for the

coefficient of performance of b) ey o0lnlzeogaieg
a refrigerator. (1) Oatdeanoamay (Tun%ooés;m'le)r@
MO0 ag)e)me. (1)

c) In the given diagram,

T, = 900K, T, = 300K, c) @mmlalenim LYl
Q, = 6400J/cycle T = 900K, T, = 300K,
calculate the value of Q,. (2) @, = 6400J/ OOMVB6NA

ORI @, H6MBH06,H,. (2)

K-54 12
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Answer any two questions from

24 to 26. Each carries five scores.

(2x5=10)

24.

Static friction opposes impending

motion.

a) Write the mathematical

equation connecting the
limiting value of static frietion

(1)

with normal reaction.

b) Choose

statement :

the CORRECT

1) Both kinetic friction and

static friction are
independent of the area of

contact.

Kinetic friction depends
on area of contact but

static friction do not.,

111) Static friction depends on
area of contact but kinetic

friction do not.

1v) Both kinetic friction and
static friction depend of

(1)

the area of contact.

A mass rests on a horizontal
plane. The plane is gradually
inclined until at an angle ¢
with the horizontal, the mass
Just begins to slide. Show that
the coefficient of static friction
between the block and the
(3)

surface is equal to Tang.

13

FY 24

24 qjom 26 aieowgg e2l06)emalad
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waol OO0

1) guogles 2QIBaUEMUIO E6BM-
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11) eemmgls; caiBatomo maido
o anliom @O UBRIlea)m);.
qorles
@D LnMg).

2@ a¥emo

-

111) quogles’ eaidanemo qualdee
aloajgallom ®D U630,
Bodmale 22idatemo
eovyfieanig).

1v) emmgles a2l aremalyo
qROFles caidaemano avaidoe
aloggallem @O UBRAlenm;.

60, ®lovafin ll@aemld ey

Aoy mudlesciquneioeny

loaeslo aidlal udavlaflof

6 ogm es0emiad QU@ mocy

86 o] adlemsom ®ISEMIM.
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(2 x5=10)

(1)

(1)

(3)

Turn Over



HSSLIVE.IN  HSSLIVE.IN HSSLIVE.IN  HSSLiVE.|

N HSSLIVE.N

FY 24
25. a) Derive Bernoulli's equation 25. a) mnademod &lwoss £} (300
for the stream line flow of an oo miglo oo 39)6616M
incompressible liquid. 4) Mo wlenym  enidaemoglmy
b) Figures (a) and (b) refer to the OBlo g0 Nestloeys. (4)
steady flow of a (nonviscous) b) Allmsexs angjoar oo LGbO.Itﬂ)GUTB
liquid. Which one of the oS 9366, 2Nwo () 2liwo (b)
following two figures is ag)rilesem Boeml o flcleeomy,
INCORRECT? @ DR 2/imo omeesTMSEE. (1)
fiqure (b)
26. a) Prove that the oscillations of 26. a) e0; Mloalld em@augeimuﬂsm@
a simple pendulum are simple 630aIMo Mloall® anodemoemle:
harmonic and hence derive an ®eeMM eoglela] eoudomm
expression for the time period Boeiomlef MAIOBY0
of a simple pendulum. (4) @301 @106))65. (4)
b) What is the length of a simple b) @oeno amandalege  ‘Sles”
pendulum, which ticks Oaigm oaldaeielo) algc
seconds? (1) ag)@®? )
K-54 14




