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PHYSICS
Maximum': 60 Scores
, Time : 2 Hours
_ Cool off time : 15 Minutes
/,General Instructions to Candzdates . . \

There is a 'Cool off time' of 15 minutes in addition to.the wmtlng tlme of
2 hﬂlh\

8 Youare nelther allowed to write your answers nor to dlSCUbS anything with
others during the 'cool off time'.

@

Use the 'cool off time' to get familiar thh questlons and to plan your answers.
Read the questions carefully before answermg

All queqtlons 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 ahould be shown in the answer sheet it self :
Malayalam version of the questions is also provided.

Give equations wherever necessary.

® 9 6 ©

Electronic devices except nonprogramm able calculatars are not allowed in the
- Examination Hall. '
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1. Choose the correct answer from
the brackets :
" a) Weakest force in nature is

(Strong nuclear force,

electromagnetic force,

gravitational force, weak’

nuclear force)

b) 98°F = K.
(36.7, 40, 309.7, 371)

2. “No real gas is truly ideal”.

a) When does a real gas

approach ideal gas behavior?

b) Define the law of -

équipartition of energy.

3. A rubber band can be pulled to

- several times its original length.

a)- Draw the stress-strain graph

_of a.rubber band.

b) Rope of cranes is made of a
“number of thin wires braided

together. Why?
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'b) State the parallel

Position-time graph of a body is
given. '
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a) Estimate the velocity during
the time interval ¢ = 2s to
t=3s.

b) Displacement of an object is
proportional te i°. Show that
its acceleration is increasing
with time.

Moment of 1inertia is the
rotational analogue of mass in
linear dynamics.

a) Write ,‘the equation of the
moment of inertia of a disc
about an axis passing through
its center and perpendicular
to its plane.

axis
theorem of moment of

1nertia. -

¢) A coin is rolling on a plane
surface. What fraction of its
“total kinetic
rotational?

energy 1s
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6. Fill in the blanks,

(1+1+1=3) | 6.
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figieatow @owo mgm?@mg@.(1+i+1=3)

il Pl |i+il= ...........
’ 1 27 ' 2
Frequency V=77 | e = - Angular frequency m:_%_

v 1
gooeE) V=
. . A
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@Doteld (dldnidml (0:7

Two strings A and B are
vibrating together.
Frequency of string A
decreasing from 324 Hz
A, B ool srey emled

eoaital @mimo ©algRmM;.

Fixed frequency of

B agyom exmnlaes

mudlono eoYETE

Number of beats increasing
from 6 per second.

enliqiemeyers ag)eRe
emenedd 6 @ aiad

A ogm elwes el = Hz IS OREEEI T BN
324 Hz @b oo ssyoemoy
£)ER06enElAIBaY.
a) Sugggst a method to measure 7. a) 2l(MBOR QOIVO SHEMEHIBOYME
the diameter of the Moon. (1) e ey 20dQe Mdeauleni. (1)
b) Length, breadth and b) &0 aimeeegwes olge, aflel,
thickness of a block is O®Mo OOl 80y endeniwd
measured using vernier #oeflealy’my oateouiay
calipex:s. The percentage wldeR@a. HAUDIeS
EITOYS 1? the lgﬂeasuremengs 8 IBOMERE OB WLOOHDo
are 21/0’ 1% .and 3% 2%, 1%, 3% agmlcuwosm’.
respectively. Estimate the .

L . . @RI QUDai®o BEMBNIHEIQ)
percentage error in 1ts | ! A . 3
volume. , ) olengg  saldemeReE gl

; rildspilaeds. (1)
¢} A physical quantity is given 9
: v

m: , ¢) amy eaafle @ogal h=——— agomy
by h:—fi—. F is the force, v V L ‘
ih loc; 4L omlelenymy. F enleiqljo, v
ig the velocity an 18, ‘the weawage, L eoomed
~angular momentum. Find . .

L . 9 pooa@ailo  @oem. h e
the dimensions of h. (2)
» - WRODMUMD dHereja N0, (2)
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8. A stone is thrown with the help
of a sling with initial velocity v,
at an angle g from the
horizontal.

a) Working of a sling is based
ON tevvernnni.. law of vector
addition. (1)

o

b) ‘With the help of a Veétor

diagram, state this law. @.

c) Derive the expression for the -
maximum: height reached

by the stone. . @)

9. Our earth has several artificial
satellites. But the moon is the
only natural satellite.

a) If acceleration due to gravity
at the surface of earth is ‘g,
arrive at the expression for
acceleration due to gravity at
a depth ‘d’. o (2

b) Distance to the moon from
the earth is 3.84 x 10° m and
the time period of the moon’s
revolution is 27.3 days.
Obtain the mass of the earth.

(Gravitational constant

g =6.67 x 107 Nm?kg2.) (2)

¢) How do you explain
weightlessness ~ 'in - an

artificial satellite? ’ 1) ‘
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10. A rigid body is a body with a

perfectly unchanging shape
under the influence of an

external force.

a) What do you mean by the
- center of mass of a rigid
body?

10.

801 euUvany euelemlimy aflleLw

DO@YENIOR OalEmIM) @oO®OE]

@oRale Mosallendam curimyauoeny

e@)- Gledlayy gentoadd.

a) eny dedad sentoaslmyps ézmc@@

@0al MOQY agyMOE ag)(w’?

by A rigid beam of length L,
breadth b and depth d is
supported near its ends as

shown 1in the figure. A load

- W is suspended at its center

of mass. Write the expression

for the amount of sagging.

¢) A steel beam of length 5 m is
ke»pt‘ at a temperéture of
20°C. On a hot day, the
temperature rises to 40°C.
What is the change in its
length due to thermal

expansion?

(Coefficient of linear
expansion of steel 1s
1.2 x 107°/°C).
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11.
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a)

b)

a)

o

c)

11y If the
applied on two bodies of

" moving

A particle executing SHM is

ar exampleof .

magnitude and direction.

i1) acceleration of changing
magnitude and direction.

iii) acceleration of changing

magnitude but conbtan‘r
direétion.

1v) ac Leleratlon of constdnt
magnitude but cnangmg
direction.

List any two-conditions for a

motion of a body to be simple’

harmonic.
An SHM is given by
x= SSm(TOM iim. At

s1tlon will its kmetlc
: equal to its

e
neial etergy?

)

59!

State whether the following

statements are True or

False. Correct the statement

if 1t 1s false.-

1) A spring balance gives the
mass of a body while a
common balance grves its
weight.

same force is

_ different masses for the
game time, then "the
change in momentum of
twe bodies 1s the same.

S:27e Newton's second law
and zv7ive at the equation of
force.

A motorcvele and a bus are
with same
momentum. Which of them
has greater kinetic energy?
Justify. '

acceleration of constant -

1

(2)

(2)

(2

2)

(D)
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13. The scalar f)_rod'uct of force and 13. eme_!mﬂm@wgo qUOOMINDAETOBW)0
displacement gives work. It can = - niedheiof (eMMaLRIBOe (ol yari.
be negative, zero or positive. D®;  emuglend, . ailgyead,

. - : o
a) The work done in sliding a GolOMEE010 @O0,

load is ..o, with respect to
frietional force. (zero,
positive, negative, infinity)

) ee, o) dleed afleaemiod
opiasiem snici@milay @emymdlaf
(1) , IO vt @6,

b) State and pfove the work- (adiggo. Satomiglal, emwglal,

energy theorem for constant | odadadgh) (1)
force. ‘ (2) b) au,;'l(ou &gﬂ :@mmﬂm&g% .

: ) QUL -ag)Em @O @)@

¢) A pump on the ground floor amg’lmﬂ;?)&& o of)¥d @

of a building can pump water
to fill a tank of volume 30 m?
in 15 minutes. If the tank is
40 m above the ground and
the efficiency of the pump is

ery asglsomiod @0 mlogfld
paleoim  armfls’ 30 m?
Qpalmops 6 somld eaigso
alowesycuod 15 dlailgy ecuemo. - .
508y @0 degfldd alompe 40 m

()
e

30%, how much electric i T aimfle)
power is consumed by the ‘ agyedlasyd v 30% 8lo
pump? . (2) v ' BOEENESIO -af)@Ao(®@o §0LlEsS|ey
OR o C O ad palewoddieengsymy  (2)
- woagElad ‘

Several games such as billiards, o .
enflepodad, swoell, @yooiny mysedie

leaw!  &gleagld  asoglaud
8ReeIgIdlea M),

marbles or carrom “involve
collisions.
a) When two objects collide,

iy ) s UWmEOH EnlmSiosim,
after collision they could “ ¥ =l 3

Guontio e®)alel MERMQO® GO

move together, the collision GG s e
S eiveeens 1( ploley LA BOw
. . ! s L ) o
(elastic, completely elastic, 2 g}}; . «,5 R 9 &"
. 1 t : . - letel . QEJO@; >, @ @Eﬂog};(ﬁ;,
1nelaptic, ,comp y adapmowle mMdemages) (1)
inelastic) : (D ~ ;
_ ) b) ag@acomediess alydem
b) Show that in a perfectly e eoqyley - 9B:08 axml @,
elastic collision in “one OBOFaBM™) MEE DGl Lle
dimension, relative velocity (IBOIMA0 HBHIEaUM) CLHNES
~after collision is equal to @D E @] eaimaie
relative velocity before - L ©rp00esmaT) amEielene. (2)
~ collision. (2) - ) aumanalmooiess 8o} alow

12 m gwarm@ Ml ®oePss
gsymy. ®@old aygimoied
anei@o @ moeleq . 25%
OONE®OdBRO MaHSHQSITN}.
agPId ag® dWorDIeess alne’
oeninerdm Halgyoe? ()

¢) A ball at rest is dropped from
a height of 12 m. It loses 25% -
of its kinetic energy on
striking the ground. Find the.
height to which it bounces. (2)
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14.
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The variables which determine

the thermodynamic behavior of
called

thermodynamic variables.

a system are

a) Pick out the one which is
NOT a

variable.

thermodynamic

(temperature, pressure,

work. volume)

h: What happens to the internal

energy of a gas during ..........
1) isothermal expansion?.
11) adiabatic expansion?

[£2]

szt have owo specific heat

capacities, Cp and .Cv. Why?

d) Laplacé pointed out that

when sound is propagating

through a gaseous medium,
the change is adiabatic. Show
that adiabatic bulk modulus

is yP.

(2)

(1)

{2)

14.
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15. The pressure of the atmosphere

at any point is the weight of the
air column of a unit cross-

sectional area. Its unit is bar.

a) ldentify the given diagram

and write ifs use.

law foi‘
fluid

pressure and explain the

b) State Pascal’s

transmission of

principles of working of a

hydraulic lift.

¢) The above arrangement is
placed in an elevator which
_is accelerating upwards.
What happens to fhe possible
height of the liquid column in

the tube? Justify.

OR

K-45
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"OR. " 6 &) w0l @b
The antiéept.ics used for cuts and amgayy wdleamloa a0l
wounds in human flesh have low CaRegym @06mym ot (B asy
surface tension. Due to low qdanm’ eSMautd © - Igen
surface tension, they spread B0000ldlene. @O qudanmy’
over the wounds easily. eshau® 988®] O soDies)
. ) o o 010N@  EIMOWONVo, alS6IOM
a) In the Zcllowing figure, the ,
. . reowlene.
angle o contact € 1S ............ (1) ) v
a) @opvomnlalenim afl(@emidd
BDcWld &0al OIS 8
e @YY, (1)
By 1o
. Ssl Sla.y \
¢ o
. . ‘ " Ssa Ssi
al 2urizce tensicon causes
capillarity. Define capillarity . o : v
' R . b) ime o e WWle:oamimg
and arrive at the expression . . :
. .. BHIDEMDODHIONY. ~ CHUTIdOYo -
for capillary rise in terms of , '
o widuala), el sWdainies
surface tension. (3) '
' MBanay esBecd 9RO SHM
¢) In a capillary tube, water BB BloloBl B8, (3)
rises to a height. If the _ , :
) s c) &y Soefipidl spenlidd eniage aoy
capillary tube is inclined at : o0
. . OWRETWIORIGMYDY.  Oafig ol
an angle 60° with the , -
) : o , syent eloend maiowiad aflrnge 60°
vertical, what will be the ‘@ 0
ai@liold syiendlanss
length of the water column in ] ' ! : ; ééq s ()
: anigsomiing dlao agi@? i
the tube? (@) 2aoning olge o '
11 - 2,40,600



