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PHYSICS
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/General Instructions to Candidates : \

mldeguoetRwd:

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.
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Pick the odd one out among the

following forces :
a) Gravitational force
b) Viscous force
¢) Weak nuclear force

d) Electromagnetic force (1)

The demonstration of

conservation of angular
momentum 1s schematically

shown in the figures.

omlelenyom  elelesgld@  mlan’
BROUS®} HHONSTED:

a) woallegauema enlelo

b) almie.m’ enielo

c) afles mugsled enielo

d) eneIsEISomOUImElss enielo

@YEHILI0D  @OHS  MVoOHHUEMO
BH0eMBOHIM  (alBBUIMo 86U (@

6m&la M@ BN @lB60M].

FIGURE. 1

FIGURE. 2

Identify the figure which has

more angular velocity. 1)

"Two systems in thermal
equilibrium with a third system,
are in thermal equilibrium with

each other".

Identify the law given by the

above statement. (1)
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A steel rod has a radius of 10 mm
and a length of 1.0 m. A 100 kN
force stretches it along its length.
Calculate the elongation of the

steel rod.

[Young's modulus of steel is

2.0 x 10'! N/m2]
OR

A metal cube of side 10 cm is
subjected to a shear stress
10* N/m?2. Calculate the rigidity
modulus, if the top of the cube is
displaced by 0.05 cm with respect

to its bottom.

Draw the schematic diagram of a
hydraulic lift. Give its working

principle.

Estimate the average thermal
energy of helium atom at a
temperature of 27°C.

[Boltzmann constant 1s

1.38 x 1023 J/k.]

K-837

(2)

(2)

(2)

(2)

80 qld ool 10 mm @@oalo
1.0 m ofigayaeng. 100 kN enielo
@o@lom aleflayy mlgamy.  quled
BOOAWIMYENBOEIM (T8 B6ISI® @

HOENSBTT)Hh.

Qo3 M

wleflond
2.0 x 10" N/m?* @oen.

oo elImy’

@685 d

Qo 10 cm 988 60) HOQE dyyen @

10* N/m? wd nWesqy
E1B0SIBNIM]. dryeN]Ie @OYEIMNE @YD
@Gl o] me-id @omemlay 0.05 cm
MUODMAUY@IOM0  HENMBIE16) (M 851 @D,

Olgdlallgl BmOURINY Br6eMEHIBEbs.

80) 06ae06Wogle:,  efllanslefm

coeuool(®o Qoo @0 @16 M@

(UM @0 MNDIBBs.

27°C  ®@oamal@  aoleflwo
@OROBTINIENSIHM LOOIUE] HBDEMED
)M af)(@OQWATY BEMBOIBEH:.
@IS DOM

1.38 x 1023 J/k @oen.
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7. Graph below exhibits the 7. meowle@ (@oaloyay alle:mmo
anomalous expansion of water. (©0adl@ #0612 l@loeiam,.

1.04343

1.00013
100000 v
0 5 10 100

Volume of 1 kg of water (x 10~°m?)

Temperature (°C)

Based on the graph, explain how (oanleMN @SIMNOM O ]SO
lakes freeze from the top to ®SOHEBRD @IOLMIN Dl ELIHe)
bottom rather than from bottom @O0 aldh®o Dl
to top. 3) mlan ®OCYHS  ®EMIEMIOQIM @
Qg)(TYOBHNE ag)My AUIVOBOOHE)H:. 3)
8. Match the following in three 8. oM} eosamealeo) Galojoals]
columns. (3) 21BN, (3)
Thermodynamic Feature Work done during
process the process
HOACOMO HHAWMIN D> (ol (Bl 0eUEIQIo (l@lefeel (alados
Isobaric process Temperature constant v,

RTin| —=
£0g)BVIENUIOCIS: (ol ®dalmlel qualeaely@o6Ny H n[Vl }
Isothermal process Pressure constant

Zero
£04)BIVIOMAMM@ (ol (Bl 2dGo cudld Ve
Adiabatic process Volume constant
U u ) P[V,-V;]

@OAIQENIOEIE: (@ Qyoaimo quale queLy@oa)

No heat exchange between

system and surroundings l_%l[Tl —T2]

milguaiie 2R l0Se @olEd 14

®dal O MoQale
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9. a)
b)
K-837

Figure below shows the
'parallax method' to measure
the distance 'D' of a planet 'S'

from the earth.

9.

615
a) ell@ aloy 'S' agym (Waomv
GRIHe88 BJ0o 'D' @ugsnomd
9alEWOIMIHNIMM  ‘alOORIOH MV
oo’

al@em@  &oemlayl

@B,

Mark the parallax angle 'g' in
the figure. Explain how the

distance 'D' can be measured.

Check whether the equation
mv*=mgh is dimensionally
consistent. Based on the above
equation, justify the following

statement.

"A dimensionally correct
equation need not be actually

an exact equation'.

(2)

(2)

B

21O aldOLIDB: M GHHI6ND
'0' @OSWIROQ|SYTTBW0 B00
'D' @ogeeym Aol allaidleas

(2)

@0 .21QY k.
b) muv®=mgh ogm MaAOBY0
awwenmaremall mlaiml@enion
®OBEMO )M al@lBULOOWI B,
Ll Telan) V@D Y 6) YD)
@O Wl 0l

@116 30M

(I U@OUM  VOWIEHBI BB

“wenmaremell & Enow B0}
MAQIOBY0 (Wbl
B JOYDIBEMEDMIE)”.
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10. a) Choose the correct statement 10. a) o domg 2leIma@OW]
/statements related to SUAWORS dBry@YROW (A IROAM/

uniform circular motion. (ITYOQUMNSHRD OBOOETSHO).

1) The acceleration 1in 1) modemie  aleimemld

uniform circular motion is ®IoeMo QYEETIOR Malidy

tangential to the circle. coeu@flees@oe.

1) The acceleration in 11) wodemig  aleimoml@
uniform circular motion is ®|©6Mo CIQOIIIES
directed radially inwards. 586]6RIHO6M.

ii1) The velocity in uniform 1) wodemig  aleimeml@

circular motion has (aleumadlo eoaiel aflel

constant magnitude. audlo mel@oen.

iv) The velocity in uniform iv) moademe  aleimemlcd
circular motion is directed (IO @ oOwees
radially inwards. (2) oaslealenoen. (2)

b) A particle is projected up into b) 30° @&l 6oal 6l Iogesaulcd

air from a point with a speed
of 20 m/s at an angle of
projection 30°. What is the
maximum height reached by

1t?

The escape speed from the

surface of the earth is given

20 m/s sUM®EWOINS &0
BH6MIBHOQ QUOWNNG M)Belealns)
ODOSYBONHYMY. &6M1ds
2g)®BIB2JOIM @O Hmo

) (@@o6m"?

6Vemoaldl®eIamlad  mlomes
AlBIDQM GAUN® af)M@ ............ .
1) 2gR,
i) R,
iii) \/3gR,
) Jg'Ry



b) An

artificial satellite
circulating the earth is at a
height 3400 km from the
surface of the earth. If the
radius of the earth is 6400 km
and g = 9.8 m/s?, calculate the

orbital velocity of the satellite.

12. a) Among the following, which

b)

K-837

are the examples of simple

harmonic motion?

1) The rotation of earth about

its axis.

1) Vertical oscillations of a

loaded spring.

111) Oscillations of simple

pendulum.

iv) Uniform circular motion.

The displacement in simple

harmonic motion can be

represented as
x(t)=ACos(wt+¢), where

'¢ ' is the phase constant.

Identify and define 'A' and 'w'

in the equation.

(3)

(2)

(2)

12.

b)

a)

b)

o

E@VEM0alAl®elEW] @ alam
3400 km eosec@ow] &)
B Y@ Dal(®abo GANOW 2 PRI,
caleyes @@oo 6400 km o
g = 9.8 m/s? eremeI® eal-

WaOOTe@ 600enNQEd (e IE0IMno

dH6)ENS O .

®OOY  6)BOSYOT] M1 B0 QI @B
mlnld a00d8@O6MIE GMOaUM

H0eMIHHIM  HBIaOOEMEBUD

a@?
1) ®oojmenglom @oWIEMIE)

B)OIWIOS BOBEO.

1) seloa’ 02196l 80}
' allemslond eloénl
60aVlGRlaU Y.

11) Wil eat@ueemlon
B0MGRlaU M.

1v) ava QId®@mE 21eiMo.

mImnNd a00bE@O6MIE: EROaUMI@
OO0 E06MEHIN VAALD-
wymoem’ x(¢)=ACos(wt+¢),
Y
BH-06MENF @,

safles QM@ BaO My’
‘A", 'w' egamlue® ®@layol-
W Wy0 MDY 2ilH6 @0

6.01Q))b>.
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13. a)

b)

K-837

A transverse harmonic wave
1s described by y = 3.0 Sin
(0.018 x + 36t), where 'x' and
'y' are in cm. The amplitude of

this wave is

Figure below shows the
fundamental mode or first
harmonic in a stretched string,

when a standing wave is

formed in the string.

Draw the figure that shows the
second harmonic in the string.
If 'L' is the length of the string
and 'v' is the speed of the wave
in the string, what are the
equations of first and second

harmonic frequencies?

(1)

3)

13. a)

b)

80} (SOMMIBULM a0dBDO6TEs
moonamlem y = 3.0 Sin
(0.018 x + 36¢) agom allcud

#00. omalles 'x','y' agmial

CmM-@ @em. D ®OoNM@BIONR

alelolledsle 80y  21osld
oM lETE @00 Mlalna|SHEMO
B ©EMBIBIM @OSIAVOIM EROU
@0ELIBIM @OBY a0OBBMOEMId;

2l@EBI@ B06mlafldleiomy.

210S168! ©6M8d0 aNddEMIEMIBeM
#06MIBHIM ofl(®o CUdHEIbs.
2leslo@ odlgo 'L' 9o 210s1@
®ACNEAUN® 'V QWlo @DOEME:sEd
@Ry a00de@OeM]HE; (adlds|adav]
#Hlo  ©emsdo  aNddemOeM]es

(a0l BaVIHH30 VA0 B 6M3URD

MBS
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14. An object released near the

surface of the earth is said to be
in free fall.

(Neglect the air resistance).

a) Choose the correct alternative
from the clues given at the end

of the statement.

"Free fall is an example of ......
accelerated motion".

(uniformly / nonuniformly)

b) The incomplete table shows
the velocity (v) of a freely
falling object in a time interval

of 1 s. (Take g = 10 m/s?)

Time (f) s | Velocity (v) m/s
0 0
T |
2
3 30
4 40
5 50

Complete the table and draw

the velocity-time graph.

¢) Area under velocity-time

graph gives .............

K-837

(1)

3)

(1

14.

EVEQ0IAI®AIEDIM @OSYOmOW]
M@ (MDOEOOQ|SIAM B0y AUAV®)
mldeniow  afll¥aiileoem’  agan’
alo@ymy.

(0] (I@NBEOWo al@lweMmleHsNs
@lg)).

a) (®OUIMWIOS  @OQIMOIMo
6)HIS;OBIT LI V2 IM D& @D
wlam By@IDOQ@ BHEENSET)Hs.
“olderuow afl¥al agoma ...........

®0l® 21Mm@EDIM ©Badem

615

@o6m”’. (aVe/@RAVM). (1)
b) mdeniow aflvaiwlengs o)
oo 80l eaVes M’
NSEA8HElRIes (aleumo (V)
alRREBIWOHOOD alSldQ1@
M@l @l8630mM}.
(g = 10 m/s® agyom aidlmen]
L)
mawo () s lodeawo (v) m/s
0 0
T
2
3 30
4 40
5 50
algld aBEBIWOLE eHalcemildg]
660 (0 QOHOD:. 3)
c) eaieamigl-06so 1oadldy moey
©es ARV ..o n@snmy. (1)
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15. The schematic diagram of the

circular motion of a car on a

banked road is shown in the

15.

‘en10s:s”

02lO® &0y GOIWIM,

QRS 2ILIMEBILNSE 630} B00l6Mm

86U (@B B-06mlalldlesiomy.

figure.

a) If the centripetal force is a) 'N', 'f' agrmiuwmes elowaln
provided by the horizontal COISEEIBE0ETS EREEH(T el
components of 'N' and 'f", MNRBHIMO®BI @,  aloa0W]
arrive at an expression for

MIOBH® CQUN® HOEMOIMIER
maximum safe speed. 4)
MadB 0 ©)alledlee)s:.
b) The optimum speed of a car on
b) ‘enoms’  eol®m oo,
a banked road to avoid wear
SO DS e®Q'MOMo
and tear on its tyres is given
BEMBOBOIMD HI0IOM aBRQIo
by e
@OMNIEHYLINOQ BOUN® )M :
1) +JRgTan0
1) +RgTan6
1) /RgCot0
1) /RgCot6
111) \/Rg Sin6
ii1) /Rg Sin6
1v) /Rg Cos6 (1)

K-837

iv) /Rg Cos6

615
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16.

"Energy of a body is defined as its

capacity of doing work".

a) The energy possessed by a

body by virtue of motion is

known as

b) A body of mass 5 kg initially

K-837

at rest 1s subjected to a
horizontal force of 20 N. What
is the kinetic energy acquired

by the body at the end of 10 s?

State whether the following

statement is TRUE or FALSE.

"The change in kinetic energy
of a particle is equal to the
work done on it by the net

force".

(1)

(3)

(1)

11

16.

“ladly @]

©21QOMI8s  80]

aweialed sdlalem aoele

9VBDERo oM alOWMY”.

a)

b)

21eiMo &6 &0y aumi@allay

HBMBIBIM HVOLROOTD

ag)(m’ alO@IOM.

mlwaleoaimoelenss 5 kg
20QUIe8 60y almmalen) eaw
20N enielo @lovallm cluwic
(aleoudlesmmy. 10 exvseaduilay
BUoaHto

QUM®Y 8MSIM

NENEE0DR0 ag)@®?

E)HISIOBI MBI (AIOTVBHOCUM
NAIBWI OMBRD )M af)PYBbs.
“B0) BHeMleHWIes NMIeH002R
Omlenss QmIdIo @I MDEMmED

6Nlelo

@D &> ©21QM

(IQYEBlHE) @R,
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17.

The angular momentum of a
particle is the rotational analogue

of its linear momentum.

a) The equation connecting
angular momentum and linear

momentum 1s

1) I=pxr
i) I=rxp
iii) j=r-p
iv) [==rxp
1v) 5 p

b) Starting from the equation
connecting angular
momentum and linear
momentum, deduce the

relation between torque and

angular momentum.

OR

Moment of inertia in rotational
motion is analogous to mass in

linear motion.

K-837

(1)

(4)

12

17.

B0} HEMIHWIOS BOEYLI0D @B
@ efllmlwod  eossEmle

QRS MVBYUOYEQOEM.

a) @MYL GEneEDWe ellmlwod
@YHOOODW0  mlaWlaflenimm

MAAIIEYDOEN :

b) @v®:e0d ERLeeEmR ellailwod

@YHOOODW0  MIaWlaflenimm
LACUOBYEHIE @YS6v3], BSODHE0
@OELI0D BOHHJe ®oless
621

mimwo MIAARLOMEMO

HOENSBTD)Hh.

@6 8831w

£0063aUM@ GO MO HE@ONM
80a0 snEMdayy, ellflwod emdauailee

@0y aVEYUYEOET).
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a) The moment of inertia of a
circular disc about an axis
perpendicular to the plane, at
the centre is given by .........

2
) MR
4

MR?

b) State perpendicular axis
theorem and by using the
theorem, deduce the moment
of inertia of the circular disc
about an axis passing through

the diameter.

K-837

(1)

(4)

13

a) 80) ModeEneod wlayeslen
(I@eIEDI eloenImd@fl awy®scd
EE]

HSMY Galddh M

BOHHEDIMNMIMVI®00Q] ©as

6006000 6ol HEMDaHYOEN

2
4
2
ii) MR
6
... 3MR*
111)
. MR?
iv)
2

b) eaideo@wlenyeld @ mlm’

@00 (@O Q86)368 Qo
@ISO MdH6LI00 allmieslend
QUDMVETIRROS BSMY BalddiOM
@OLAOTLNOSWIRE HDODF B0al

eemBdayty MARLOVEMO O2UQ @

BONBDDIBQI0 6).21Q)ds.
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18. A region of streamline flow of an 18. moadomod 91O =100
incompressible fluid is shown in afgiiaule miloaseald adegowes
the figure. &0} @00 oo @
#0612 I@lee30m;.

a) afg)la (@0aOETeNss Mooy

a) By considering mass
conservation in the fluid flow, Mo &Hemo al@lmemla)
arrive at the 'equation of ‘el mygl MR’
continuity'. 4) QEIBIQGOILTIE: (4)

b) The onset of turbulance in a b) &) afdgilasloR  eaiosmem

fluid is determined by @4S 0BT sdenyedqy

. & 6M HO 0 HOHOM 1ol WO W] H6 M
'Reynolds number', given $ L

‘©OQBMOPDUIM MMUA’ ag)(M@ :

as ..coeeennn
ovd
; _pvd = iy ——=Re
1) o = Re 1) on
i) 2evd_ g, iy 2P _ Re
n
d
i) 224 Re i) 2% = Re
n n
(1) L) Pvm _ (1)
iv) P = Re V) —==Re
OR @6)L) 8831w

K-837 14



OR

Schematic diagram of capillary

rise in a narrow tube is shown in

the figure.

[ YTE R
80y edMD syenlleneses @dqlled]
000 68060 211 O] @

#3061 2I@le6)30M;.

a) Arrive at an expression for

b)

K-837

capillary height 'A' in terms of
the surface tension of the

liquad.

On the surface of the moon,
the liquid in a capillary tube

will rise to the ....
1) same height as on earth.
1)  less height as on earth.

111) more height than that on

earth

iv) infinite height.

a) (BoOQUBODIOMR lad®melenielo
e S A@IQE, H:0{leIc]
oo 'h' H0EMIMIBE MVAAIOB0
oyl @lee)bs.

b) 2i16oaIdl®aIEB@ B0} B0 led]
syenlleel (B00Us HWd :

1) culwloal oW HE
®yelyo.

1) ealeles HWROWHNOWD
001

11) eulelea 9WAUOWEHID
BHISIO@.

V)  ®mMOD20Q HWAL.

15
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