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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 o discuss anythmg with
others during the 'cool off time".

® TUse 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 chioice is allowed.

® When you select a question, all the subsquestions must be answered from the
same question itself.

® Calculations, figures and graphs should be shown in the answer sheet itself.

@ Malayalam version of the questionsis also provided.

@ Give equations wherever necessary.

® Flectronic 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

A, eamidleaym  suasmgld  mlon
BEOQISD) HOENBOH
a) moafiegauemad enialo
b) allaieny suieo
¢) afles muelwd enielo

d) eneleesonouimgies eniaio

Mo@ERUEMNo

BT OO aiGHUMo coaIo i@

1)
The demonstration of 2. @o®e0d GOHe
conservation of angular
momentum is schematically gmgicd mnteniclenym;.
shown in the figures.
FIGURE. 1

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. (D
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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/m?2.]
OR

A metal cube of side 10 cm 1is
subjected to a shear stress
10* N/m?. Calculate the rigidity
modulus, if the top of the cube is
displaced by .05 cm with respect

to its bottom.

Draw the schematic diagram of &

hydraulic lift. Give its working

principle.

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

[Boltzmann constant is

1.38 x 10723 J/k.]

K-837
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(2) |

5.

<
(2)

6.
(2)

3

80y Qildd cooadla’ 10 mm @oako

- 1.0 m ofigaymens. 100 kN enelo

ao@leom alellay allgyrmy.  @iled
OOWIMEeNB0dHIM (T8 H6S® @b

HOENBODdb.

Woes MY oo eI

alelled
2.0 x 10! N/m? @perv.

aneg)slad

Ao 10 cri 988 an) OnREd e llcd

10 N/m?  oflowd  aesqy
BTSN, Byenlle ®mOPEOWOED

@ota.ledln] 01800 @owewiay 0.05 cm

~ (MOOMA@OM0  HENSOHIO T &s1@,

el EROAIRINT EHEMBHIBEHs.

80 OO0 & eﬂdd’sﬂac@

o

Qo

me&)mmm @@ M),

coaldall(®o @@ en

27°C  @oumleold  adlelwo
@OROBIMENSOB,M (00UREl H@BDG
af)ded] af)@OWNT EEMBEOBD:.
senIoRS oM ualeaoely

1.38 x 10722 J/k mwem.
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7. Graph below exhibits the 7. meovled @aoleyay aflemmoe
anomalous expansion of water. oadl@ gsoeoidleaim.
j:
b 14
S 1.04343}
Na
3}
g !
g 1
3
op
4
~ 1.00013
o
QE) 1.00000, 7Y, -
=1 0 5 10 100
G
> Temperature (°C)
Based on the graph, explain how (9adiem® @oS1MUOOME oSO
lakes freeze from the top to BSo@intd ®0eemlaT m@elealee
bottom rather than from bottom @EREOWMEAM ald:0o e
to top. (3 oo ®0sY9Hs ®EMEHIO@IATNE
, agE08TE ag)(m aleemoeeE:  (3)
8. Match the following in three ll 8. My Gogmegle ¢alogoals]
¢ columns. (3) 2 DO (3)
Thermodynamic Feature Work done during
process the process
o®deaD0 O6LMOlEs @@ NCielel l@loelea Nl

Isobaric process 1

©0g)Br0NIOCIEs ol

Temperature constant

@aiflel cudloavely@os

v
1% yRT_ln{—é—}

Isothermal process u

eo@@moo@(’bmw’b @l

Pressure constant a

adgo qudle Muel@osey

Zero

Adiabatic process

@lEnIoFles all@I®

Volume constant

aigdaimo cudlo aVELOeET

4

PV, —Vl]

No heat exchange between

system and surroundings

avlggaie 21Rke-10S @oail@b
®oal HQULPMORDIR

.

L[5-1,]
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9.

Fo

a) Figure below sﬁows the
'parallax method' to measure
the distance 'D' of a planet 'S’

from the earth.

9.

a) gl ooy 'S egm @eoe
caleelee Gloo D' @rgeedd
8ale@oUlenym ‘QI0@AIOE (U

Pltalgolc

oilotl @oemlall

@oeyTmy.

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

distance 'D' can be measured.

b) 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".

K-837
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10. a) Choose the correct statement 19{. a) ava  beomlg  2lemoysowl
/statements related to EUTWOGS @)W (A IO/
uniform circular motion. (EIROOINHRD OOVOETDEONL:.
i) The acceleration in 1) modemyg  aleimemled

uniform circular motion is @ioeMo CLYEBETOR Minldy
tangential to the circle. | s RIOSWOENT.

i) The acceleration in i) mocideme  oleimemid
uniform circular motion is ®]06mo QU
directed radially inwards. saslerienoe.

iii) The velocity in uniform i) woudome  clemold
circular motion has (eainomion el alles

constant magnitude. ‘ qudle (ueosNS.

iv) The velocity in uniform A iv) mocidome  aseimomd
circular motion is directed (aJ@QiMo @ OOWeeS
radially inwards. 2 l pasealenosn. (2)

b) A particle is projected up izito b) 30° @ossld G0l OlaloReaHTICh

air from a point with-a speed 20 m/s GUOMEWINS 60}

of 20 m/s at.an angle of : B6Mleea QI0WINNG B)8sleeies):

projection 30° What is the O®OSIHNLM). Eheml

maximum height reached by ag)@Seni@ym alemoidw]l HWeo

it? (2) " ag)@@oem? (2)

11. a) The escape speed from the 11. a) eveooaidloaomld  mlanes
surface of the earth is given ’ AIBIOEIN EAUD® QDD -...eeere.. )

by e —

i) 2gR;

1i) N2
1i1) /3gR;
iv) Jg’R, ' (1)

) (g R, (D

K-837 6



b)

12. a)

K-837

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.

Among the following, which
are the examples of simple

harmonic motion?

i) The rotation of earth about
its axis.
i1) Vertical oscillations of a

loaded spring.

ii1) Oscillations of simple

pendulum.
ivy 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)

b)

12. a)

b)

o

@DE00al 0 ® el O 6 o
3400 km @neecwow] 80]
B @ HalNano E)elleow 2RI,
cuoiwws @oeo 6400 km 9o
g = 9.8 m/s? Eeem®IM® éﬂ_l"
aOEvlng 80denln@ (ieninoe

EOEBODE.

6% H0:08EWIEleaimM e
B ansdEmoemies GMOaHM
®06M1eHIM  HBAOREMEIBUd
afu’?

1) ool ®Elom @DWORRIHEH)

BJ0llNeS HOB60.

1) esioaw ©219egS
mieflemElong

B0}

Bloend
somilepinumay.

fi) winl@  ealdwieiamlon

P somilgelaumdy.

iv) aoae ldeme oleido.

IR anodemoemles eaoaumlEd

OOMONTTO BHOEMIBEIM MVBOIO-

DymOET x(t)zACos(wt+¢),

L

@E06rdXE @E.

molles Yol

VA W' agmlin® @laloldl-

W@y md oy aflenidwio

UG,

Ganay’
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13. a) A transverse harmonic wave

b)

K-837

is described by y = 3.0 Sin
(0.018 x + 36t), where ' and

y" are In cm. The amplitude of

this wave 1s

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

when a standing wave 1s

formed in the string.

(1)

13.

a)

b)

8@y (SOMIvEAILIY a00BEO6TId>
meonamien y = 3.0 Sin
(0.018 x + 361) ooy afiaudl

LIPS S

@900, gafles 'x','y" egamias

cm-@ @Y. 7 ®MoNEDIeM

aielaie®sle 8] aiosl@d
aoiadlend @oowo ©aloe]SEMmIo
(B OO BOSITOOM (nleleio)
WoPRIBH@ EOAEY a00demoemlds

oN@EIG @oemlofldleanimy.

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?

3

Siogloer @600 a00BEROETIEEM
soemlaeym ofl@o QUQEH .
aleslod@ dlgo 'L 9o aleslad
®OoMEUN® U Qjo @@@emseﬂ@
lwle)) anodemoemles adlds vl
#6Jo  Q6M8lo a00dE@OEMId
(el DVl H6 o mm&o&gm@

N@DYs.
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14,

4n 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 1s. (Take g =10 m/s?)

Time () s | Velocity (v) m/s
0 0 N
O
2 1
3 30
4 40
5% 50

Complete the table and draw

the velocity-time graph.

¢) Area under velocity-time

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

K-837

D

(3)

1)

14. eveaocldlmelicmim’

@SyEmOW]
M@ (DROENOGSYM B UM D]
oldeniow  allgaiwleiosm  agm’
alo@iam;.

(oW (l®leEowoe al@lneniesnens
@ig)).

2) (UM®IAIM®@IOS @QITVOMo
05080 A1BHIMN (V21N BB @D

Al S @YDOQE DHEENBOTDE.
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“ofideniow ofigal agm@ ...

o0l odomemlay 9E00eM
;o6 . ( cvm/@RTOD).
b) midsiow . afl¥aiwienes 8oy
Ao 80y emenm’
mseaigsgleyss iealmo (V)
AR EBIWOBHOE®  algleeiad
nadE i@l Begomy. |
(g = 10 m/s? agam aidlmen]

ce@&@)

@)

oo (1) s | laleaico (v) m/s

0 0

4 40

5 50

algld aldoEl@oss amczemmﬂé’l

-0650 ((N0af QUCHOIE:,

g)/ eaieamigl-a6so (oadlm ®oeY
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13. The schematic diagram of the 15, ‘euom” eaniwm e0) eoouwld,
circular motion of a car on a QIBEmMES AlRINETIESs 87 E:00lem
banked road 1s shown in the coa0a @@ @06 ol dleeimy
figure.

f sin 9

a) If the centripetal force is

i

a) 'N', 'f' agorlcuwgss eflowsalio

provided bv the horizontal . . .
’ 0pI5EHEBS06N EREIGH: B euaio

cemponeants of 'N' and /', ) s )
; M@ BLNODEICE,  aleaouw]

arrive at an expressici for )
UOBHID GOUWNTm  HOEMOM ISR

maximuimn safe speed. (4) :
omCOdio 04adldnl B8, (1)
b) The optimum speed of a car on o
b) fenuom’ eoiWm  gooabldd,
a banked road to avoid wear
SWOIHUDEE emW oMo
and tear on its tyres 13 given
DEMBOHHOOE  HOCIHE ofgile

EUMIEHIRINIQ) BCLUW® )M :

1) JJAgTané

iy JRgCotd

\(RgSinQ

. JRRY AS—
1) JRgTand

ii) JRgCotd
i) Rg Sind

) \/RgCZQ : 1) ) R Cosd e

111)

K-837 10



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 .ceeeeenn.

b) A body of mass 5 kg initially
at rest is subjected to a
horizontal force of 20 N. What
is the kinetic energy acquired

by the body at the end of 10 s?

c) State whether the following
statement 1s TRUE or FALSE!
"The change in kinetic energy
of a particle is equal to the
work done on it by the net

force".

K-837

Q)

3)

®

11

16.

ladcuy@ml 6.2JQOMmIas SICH
aimyeyaioR evlalen aooled

©adomo ag)IT alowymy’.

a) alelmo ©&0eE @ny curimylal
OENBIBYM HVDBROED . A

ag)rm alO@OM. , (1)

b) miwaipoaiunalenss 5 kg
doques ey amimolen endd
20N enlelo @lewaflm dlveld
lewouflenmy. 10 éﬂuoe@(mmﬂui
GUoao Umm) GBS

ONeodmR0 oD ? {(3)

¢) ©3081W1T1enMM  (IDITBIIM
REIBWI OBERD ) gy P imb:.
“Bw) ﬁle‘m’]@a@g@s nalessotme
oolales QEI0mo @O DED T
@Ded  ewele . - ©algm

(alCLy@TSles) @yamoeny. (B
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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 is

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

e

4)

17. eq &mﬁ@@g@s- @100 EBE6O

4

12

ag)m@’ eNmi@od  @psoowled)

QUBETE méw\mgmcmoerﬁ.
a) @o®ed eenemmWie elrlwod

e

@ HOOOmYo  eraWlaflenian

MACUOBYDOE)

iii) =7 p

1v) izg;xf?
b) @o®)e0d eoeaacmoe eldlwod
AYHOOEMme  iawlafleaiom
OBOIOEYEBIER msendl, Gs0dee)0
@DE)LI00 EOHONIe ®omle)ss
oalo@

eniqwo mMIdALOGEMO

EHEENBE .
@ne gl

©00e3aem@ eaoaumienal OadaW
&0ad gnemdayy, eflolod eadaumless

@omilng VB ILRYROES.

61

4



b)

K-837

The moment of inertia of a
circular disc about an axis
perpendicular to the plane, at

the centre is given by .........

2
y MR
4
... MR?
i1)
... 3MR?
111) 5
. MR?
iv) 5

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.

(1)

;)

13
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a) a0y mdsaeod wlnesiod
(aimelemal elonieoel mwgmﬁ@
YS!

@SNy Galdd)an

@ EHETMMM 00w 988

©00000 §0al EMBaxyWOEM

2

4

2

6
... 3MR*
1) -
MR?

V) 7 (1)

b) eadeg]dalened @Ml

®@oo (@0 flB6) B 0
osdary audenieod almiesion
QOMETNEROS @S Ealddxam
@oaoDleeswEes emoan eoad
sEmBayy MIBALOEEME H2IWTD

4)

HOEBOMBHW0 §2IQYdh.
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18. A region of streamline flow of an 18. @adcmod 9] WO G 80}
incomprossible fluid is shown in afigilaflo MEoosnid adegowins

the figure. B0} @0Wo PHlteIgoIla

oeaomﬂ%ﬂ(o'l;s@gmg.
p L %] o ! I ‘ Q
\ R\

a) By considering mass a) afgeiay (aloRaomolaes a0y
conservation in the fluid flow, oQEeRo o @l maml ol

~arrive at the 'equation of @ E] (046] MRAIEY
continuity'. 4) m;".eemm’]@%vm&oea. (4)

b :

b} The onset of turbulance in a I ) &0 c0golalel  alosgmen
fluid is determined by mgsmgrm Stenieiday
'Reynolds number', giver ! > 6M DOV BOOMYal & WO DT BT
éq ‘ ‘DOWEMOBAITY A’ agym)

pud
pud oy —=Re
W % Re 1)
1)‘ 2?7 21
. ... 2puvd
L2 _
i) 2222 = Re B
) T
d
Ud s e BE‘_ :R
ii) £25 = Re S
. 1) ) pum 8y
Lepum o ( 1v) £—=Re
) E;_-._zﬁe ) d
d
()Rv anegEslch
K-837 14




OR ' » anag)slad

Schematic diagram of capillary 80 anbem symllejeswigs @opflec)

.o . . el co60al(mar) @
rise in a narrow tube is shown in e

. ’ 08l fidteaamy.
the figure. o= s

a) Arrive at an expression for
a) Brousomlod {ad®malenielo
capillary height 'h' in terms of . .
P v e edegisym dalol®, ®oafleid)
et . o
the surface tension of the Ty
OWae 'h’ £0eMOMIE (ACUO0
N {4)
+ liquid. %)
4 l @ Nl o6 M. (4)
b) On the surface of the moon, b) ssemoadlmamnict any o feid)
the liquid in a capillary tube spenfienl @00l Hwdagy
a1 v . . o
will rise to the .. i) galele  pwhawies
i) same height as on earth. : ®yelo.
i1)  less height as on earth. i) eelofen swhsiewmeetd
1i1) more height than that on B0al.
earth : 1) glafos 9deewend
iv) infinite height. (1) DS,
V) memmeow pwday. (1)




