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Part - I11

PHYSICS
Maximum : 60 Scores

Time : 2 Hours
Cool off time : 15 Minutes

f Ge.ne

ral 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.

Calculations, 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 10! Nm?kg2.
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Answer any three questions from 1 oo 4 ueo®igs 62196)aBgla
1 to 4. Each carry one score. (3 x 1 = 3) | 2@o®@lalo 3 ageRamilay 9emeaawi®)s.

1 ieeod allmo. B3x1=3)
1. "The weak nuclear force is L “eidene @06EME & (M36NIEI0

stronger than gravitational DIOI®IOBDarEM  NILIBODBHOWD

g b

force". State whether this QRBMROEM.

statement is TRUE or FALSE. OMEBRI )M PI®Ibs.

609 (IQV®ICUM o@IBQO

2.  Position (x) — time (¢) graphs of two 2. A, B ol oeng” aimimeegies

objects A and B are shown below. moomo (X)— Mawo () (©oane®d
At what time the objects meet? 2fl@as@d Loemlaflalenomy. &

QUM®EOH D HSIDISIMN VAo

a)@?

sy ———»

sy ———»

3. Write any two properties of 3.  mones® eueIemloR agemeslelo

conservative force. 6" MANEUAHUDRUD ag) P3O,

4. State first law of 4., ooun®Hmemliee 8mMoo Moo

thermodynamics. (@O 6)85.
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Answer any six questions from 5 @ 11 cueow)gs 62106)eBslwd

5 to 11. Each carries two scores.
(6 x2=12)

agem®leljo 6 ag)eROTIM 9EMOORPI®H:.

2 mies:00 aflmo. (6 x2=12)
Draw a graph showing the 5.  &n dluzlo aom Reiemle aloaiomo,
variation of volume of a given 0°C @ lamgee @oaimleisemmdlaf
mass of water with temperature Q@PMeSIM Aflwo (el QL]
from 0°C. In the graph mark the H06MBOIs.  (Woadl@®  meiewlay
temperature at which water has aloooauwl  mo@m®  elElenim
maximum density. ®oalilel @OSOROQ|SIODd:.
What is sublimation? Write an 6. avepllenat® agymMOoeLIOH?
example for a sublime material. alewa® (18R Wl {leeym
QUM @86 DB B0}
©BOOVEMEDLIBH:.
The lengths of two bodies 7. oo AWmee8ies olgo 80y

measured by a metre scale are
I, =(20+0.5) cm and
l, = (1510.2) cm. Calculate :

a) Sum of these lengths.

b) Difference between the

lengths.
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6 > 1@d alewomlal,
I, =(20+0.5) cm agomyo
I, =(15£0.2) cm agmypo
@EMIBIHNHIMY. ®IOPalO@IMA

BEMBOOBO) .
a) oleaBales @

b) dfgemRd @anlengss al@yoo
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8.

10.
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Match the following. 8.  eaImpoals] eoldeee::
A B
a) | Torque ({) 1) Perpendicular to , and p
8S0QBY ({) 7 Mo P Weelo Lloeniad@lee]o.
b) | Angular Momentum ( L ) 11) é F=0
BB06MIW @S0 ( L )
c¢) | Rotational equilibrium )| w”r
al@l@aem momiell@oaiaun
d) | Linear velocity (ﬁ ) ivy| r F
ceflQ (aleQimo (ﬁ )
\9) at =0
Derive an expression for escape 9. 60 EBl@ Mlmes aleldm
speed from a planet. e emle A0
oD 06) .
A wave travelling along a string 10. &0y melenes V6121 @1 96 30
1s described by, ®0oNEO MR VA0 Y0
y(x,t) =0.005 Sin (80.0 x - 3.0t) y(x, t) =0.005 Sin (80.0 x - 3.0¢)
in which the numerical constants ag)amoEmMy. nalles qudleosseosdd SI
are in SI units. Calculate the WiemIFleI06m. ®EoNEWOM ®OoW
wavelength and frequency of the oo adaalyallo ORIy ED @0
wave. B6MBEOD)E>.
4
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11. a) Draw diagrams showing the
first and third harmonics

produced in a closed pipe.

(1)

b) Write the equation for the
fundamental frequency in

terms of length of the pipe. (1)

Answer any five questions from
12 to 17. Each carries three

scores. (5 x3=15)

12. "Velocity can not be added to

temperature".

a) This is in accordance with

which law of Physics? (1)

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.

(2)

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

angle q between them.

K-54
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11. a) ey @osen® 60alal@ ©laieq]s)
(M BOMODEBDHRI0 MIMODEBHW0
all®mo

a00RC@OMH6)H816S

QUOW B 5.

(1)

b) e6alafloq dlgo o©ReQ|sED]
@oslaunom (QuITNOOIIVIES

QVDQUIBY0 ) PABYE:.

(1)

12 oo 17 cueowigs G2106)eBRslmd
agem®leljo 5 ag)eROTIM SOMOOAPI®H:.

3 mie®od allmeo. (5 x3=15)

12. “lalequto @IIMIRIE@IS qUsHEIMo

62190 H¥laflg).”

a) OO BIGIGWOIN (@O aR®

Ol (aldho0md6em?

(1)

b) PV = Fx agom cmuaciosyomie
66 QW O (Y o 6M @0 moOWIm®
(P® 00go,

F® enielo

al @160 W H6)Yhs.
V® aiyoaimo,

x® coomonmeo)

(2)

13. A, B ool mElwemd q ogom

BHHo6mMm1@d (8O £ 6a]30@
@a@es  quanel  maElomlen
al@laoem oo M@QIdE: 0
|01 8618
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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. (1)

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? (2)

K-54

14.

a)

b)
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MOOIDEMIE 2ILINEDIERRS B0}
AU ®le) alom ofl(@ oo

0612 [1@l86)3mM.

®mMIcleoym alll@o ool P
agyom enfloalfl@d  arcmyallen
(GO ERWo @] o6m

omleR@io Gluo B:06mloeb:.

12 cm @pomses QAlyEHOHI0
aloolE qaaldEme oleim
omleyss ey ey 100 s -@d 7
al@](memo alldEmIWIHHIM].
amled oM@ eam®,
soefllw BQUN® ag)omlal

BHEMBOIDE)) .

(1)

(2)
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15. Alightbullet is fired from a heavy 15. oo #yslw emossldd mimyo &m
gun. @000 >0 610TD) oasIwyene
a) Choose the CORRECT. 2E10H0L™,

a) NAWIW HODOO OBOOETHSIHNDs.
1) Speed of the gun and the

bullet are equal. 1) e@oseleRio easlwems

WIESWYo BRUM® MILIMO6N.

i1) Momenta of the bullet and .
11) e@oseleR@io easlwems
gun are equal in magnitude
@IGSWJo @ O OB 6
and opposite in direction.
al®lmoemo  ®yelye  Eluo

ii1)) Momenta of the gun and Aaidl@aimoen.

bullet are equal in 1ii) c@ossleBwio OAUSIWENE

magnitude and are in the ©65@}0 oo eTOR

same direction. al®lmoemo  ®yelye  3Eluo

iv) Velocity of gun and bullet BANIEOTNWIROE.

are equal. (1) 1v) e@o#91eR@io eaIslwes

WesWio lalealmo myeymoem. (1)
b) By using a suiltable

conservation law in Physics, b) evols I (@O el
prove your above answer. (2) GOMNEWORIMOW  MVOQEEM
mlwno 9aleWINe QSO

0)B8loRl HEOM0o ODEIQIB)H. (2)
16. BY using the law of equipartition 16. soodezomleol macow mlwao
of energy, derive the value of 9alewolael 80} aRs @ERID1H
ratio of specific heats of a mono Qwoeseme®  alwleds  ®dal
atomic gas. WOGIOBOS BooLdNIMLETIOM allel

B6MBOIHE) .
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17. a) Figure shows the strain-stress

curve for a material.
What is the Young's modulus

of the material? (2)

FY 24
17. a) 80y cuoyalle@d aesId—
e (s o ®OOY
ENISILIIIET e
UMEAOM @oUIM BRI

ag®? (2)

__693""

S f
B 50—~

0 0001 0002 0003 0004

Strain

b) Young's modulus of

K-54

Aluminium is 70 x 10° Nm~2
and that of copper is
120 x 10° Nm™2. Same strain
is to be produced on an
aluminium wire and a copper
wire of equal cross section.

Which wire requires more

force? (1)

b) @oeyalmleomlen) @ouymy’
caoaeiy 70 X 10° Nm™2 go
edogjdlega 120 x 109 Nm™
90 @Y. B6O G206 LIMES
@oeyalml®o A@GImie 80q]d
aolmie 860 e (sIm
eIEleOHoM oR@IRIoam &S M

enlelo MEfEH6N@? (1)



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)

b)

Draw the velocity — time

graph of free fall.

A ball is 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.
1) How high will the ball rise?

1) How long will it be before

the ball hits the ground?

19. Power is the rate at which work

1s done.

a)

K-54

Express power in terms of

force and velocity.

(1)

(3)

(1)

FY 24

18 nyo@ 23 cueowigs Ga106)eBslmd

agem®leljo 5 ag)eROTIM OMOOALI® LS.

4 Me®9d aflmo.

18. mldentowoe al@lee@ ey qva ®joem

alplnmoan.

a)

b)

19.

mldeniowo al@lenelon eleiwo

— VAo (Noal CUOWHE)E:.

B0} OSISOBIONG MBaldd (Mo
20 ms™! (sINET® &0} alom
BMBO MYBEIGRIOBHCIIM. al(y
s gleclosndlweaqls  mila3;
25,0 m

gJoll@  mlango

OWOETIRIOEN.

1) alad )@ HWAATICEISS

Galodhio?

11) og)@® MWOWo HYIWYEMUORD

ol Galfl@d al@leo?

QOB ©21Qea]siM Mlose06em’

alald.

a)

aloleq qolodyo enlelQljo
(lBQIMQI0 BIGHEGL)

Q) PI®)B>.

(5 x 4 = 20)

(1)

(3)

(1)
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b)

20.

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.

Express your above answer in

horse power.

Starting from rest, a solid sphere

rolls down an inclined plane of

vertical height A without slipping.

a)

b)

K-54

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.

Prove that the velocity with
which the sphere reaches the
bottom of the plane is 1.2./gh .

If instead of sphere another
object of the same mass and
radius with a different shape
is used in the above
experiment, will it reach the
bottom with the same or

different velocity?

(2)

(1)

(1)

(2)

(1)

10

20.

b)

mlvarenaimoled  mlimyo

FY 24

&0} af)RIeUd alEmOIUS] @0AMmOW
1800 kg o0 Qadlajew0ens

1 U@

2 ms” ma
oyBglealds) olelleeymy. aleiMo
®SMVOQSIETIAN eRldauem enielo
4000 N @oen. 6008300
£.2121QFHOHIM afROI0 HIOETI

alQUd ag)(@®?

MB-alleel MIEBaINs OO0 BIBI0

NG (VN B6))c8.

80]

2aIMEMIgo A Lol HVONES B0}

210lod meaiemlees e®mal olesoam

MOBYLHE) HOIBIOMY.

a)

b)

emogamiend momy M eo @@ro R

@OWO®, BMI8EMmIO

9o
QIOAVEED @OSIMNIMAIHEWIRS
60000 &0a0 MHEMAaUIWIOS

QVDQUIBY0 ) PABYE:.

3Wogo 2ldlal ®eIEwIenm @oeY
Qg) OIEMION8 8 (adeQIwo

1.2/ gh @eema) 6@SIQl@6)d:.

BUMIBETIM ald00 @OE® MOMVYo
@00 HEMI0, Ag)MNOT LY@
@B )TN IBE@MOQ 630} UMY
DiHgleel .l @) 4 6M @Y1 @
9aleWoNl 0@, @@ olelal
®EIE®IOM  ®OeY  af@mIOM
(eIBQUMOo  AUY®MI®R0W] B E6))EMO

©)el00Qf@1H6))EmO ?

(2)

(1)

(1)

(2)

(1)



21. Earth satellites are objects which

revolve around the earth.

a)

b)

22. a)

b)

K-54

Time period of a geostationary

satellite is ...........

Derive an expression for the

time period of a satellite.

By using the expression you
derived above, show that
motion of satellite obeys

Kepler's law of periods.

Define angle of contact.

Water proofing agents are
added to create a ......... (large
/ small) angle of contact

between the water and fibres.

Calculate the excess of
pressure inside an air bubble
of radius 1 mm formed just
below the free surface of
water. Given surface tension

of water 72 x 1073 Nm™L.

(1)

(2)

(1)

(1)

(1)

(2)

11

FY 24
21. ealles 2nglo aldlienemo e.21gm

QUV®BOHS6M HAI(NAOEHBHR.

a) 80} il  al(anemled

@OCUDBDTM DHILIO v . (1)

b) &r) ®al(meomTed ®RUdGHM
HOLIOWI6 0 M@QUIddhY0

(RR{ENG P (2)

c) &»E@ olafle:alal maniodyo
®aleomlal, &all®ad@me
2180 Odha]MQOS BRAIBGHM
@08l MlA@BTIMMITI@DOSEMTY

& 060. (1)

22. a) qatdwe @HoeMd AL leew:. (1)

b) ogd (aljenler’ QUIM®Ee R
BoIRHOIM® eeaneniOlmio el
emimyals@fengs  Malduoede:0end

............. (506 80860moem). (1)

c) =eEvlon IO® Saldl@ei®say
o035 ®06% 0laflle0leneals
1 mm @oomes oW
H0aoegalean @owlse: ndgo
& 6M DD B> Relomlen
oeenielo 72 X 1072 Nm™!

@O LYY (2)
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23. Schematic diagram of a heat

engine is shown below.

FY 24

23. 80y ®oal agMElend coeud all@o

@Y )OS OBIBIHEIMY,.

i

|

i

Reservol r".,u...._.,*ﬂ\

0

. Cald

Reservorr

A
| I
; 3

a) Modify the given diagram for

a refrigerator.

b) Write the equation for the
coefficient of performance of

a refrigerator.

¢) In the given diagram,

T, = 900K, T, = 300K,
@, = 6400J/cycle

calculate the value of @,.

K-54

12

a) en) 60(an18e0g0ow]
@mlolenym  ofl@o  m0gl
QU B8

b) eay e 0anlreogolam

6aldeanaMdM qualeo®E: o6 [

QVRQUIB0 G)PABYE:.

c) @mlclenyom 2@ @

T, = 900K, T, = 300K,
), = 6400d/ semesd

@OWO ), HEMHBHOLOD.

(D

(D

(2)



Answer any two questions from

24 to 26. Each carries five scores.
2 x 5 = 10)

24. Static friction opposes impending

motion.
a) Write the mathematical
equation connecting the

b)

K-54

limiting value of static friction

with normal reaction.

Choose CORRECT

statement :

1)

the

Both kinetic friction and

static friction are
independent of the area of

contact.

1) 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

the area of contact.

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

surface is equal to Tanq.

(1)

(1)

(3)

13
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24 0)o@ 26 cueow)8s 62106)eBElmd

agem®leljo 2 ag)eROTIM 9OMOOALI® LS.

5 Mieso0 allmo.

24. qodles caidatiemo 2lIMN MOWBEW

) @IDHEYM.
a) gogles a1 att6m @16 R
alooouwl  aflel@io  eloend

b)

c)

(@ alUdEmMe ®monlenas

DM@ VRIS G)LIDIBs.

»al @O W HIQOIGI
RIOIRNOISEIE:S
1) @ogles caidaemalo eedE:m-

Qe eaidayemalio Maldwo
alogjgallom eouyieninilg).
06BNl *RIBaU6Mo MaldUo
aloggallem @ue@leniom,.
ogles

@ UaQflanmig).

ap|®ayemo

111) guogles eei®aremo Ml

aloggallem @ue@leniom.

06 HMd’ oa|®ayemo
@ UaQflanmig).
v) eedmgles  eaidaremallo

Qoglds apIdateMmlo Malduo

alogjgallom @ouy@lenimm;.
80) @lovallm (ORODI6 80}
am®y  aqaledaiqoeleoem.
oaiowlod aldal adadlallef
g )M BH0eMI@ QUMY @O6Y
#6 omml MleBom @SRy}
am@iallmyo (@elemlmyo
DSWH688 *ldarem qualodgo
o6

Tanq @R DOe M AN’

@S H6)16.

2 x 5 = 10)

(1)

(1)

(3)

Turn Over



FY 24

25. a) Derive Bernoulli's equation 25. 2) @OAAOMOM FAWOBD B} (3OS
for the stream line flow of an onled wido eeeid eseslom
incompressible liquid. 4) mostauleeym  enideemog]m’
b) Figures (a) and (b) refer to the @0 M Nle:dle0 . (4)
steady flow of a (nonviscous) b)  QlSem @oEm 06 (3001603
liquid. Which one of the 8195 69166, 2o (a) 2N@o (b)
following two figures 1is agoilamem @oalafdesmy,
INCORRECT? 1) oo 2o HO®OeEImSENE. (1)
|
|
\
|
=]
| i
|
|
26. a) Prove that the oscillations of 26. a) 80y Mloalld ealduyeimleofd
a simple pendulum are simple ecoeiMo Miloall® anode@O6N1ey
harmonic and hence derive an ®@eesmM em&lela] ELAIBEDM
expression for the time period eI IN MAQIOBY0
of a simple pendulum. (4) @3Nl @106))0. (4)
b) What is the length of a simple b) ®0600 emeemdwlelo ‘Sles’
pendulum, which ticks £.21QM aldweieslen dlgo
seconds? (1) ag)(®? (1)
K-54 14
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