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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.

@ Calculations. figures and graphs should be shown'in the answer sheet itself.

® Malayalam version of the questions is also provided.

® Give equations wherever necessary.

® [Flectronic devices except nonprogrammable calculators are not allowed in the
Examination Hall.
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, Which one of the following
fundamental forces in nature
binds protons and neutrons in a

nucleus?

a) Gravitational force

b) Electromagnetic force
9 Strong nuclear force

d) Weak nuclear force

a) Lengthofasheetis 17.3+0.3cm
and breadth is 3.12 + 0.08 cm.
Calculate the percentage

error in the area.

1 g e R

b) Using the principle of
homogeneity of equations;
check whether the equation is
correct. T:Q;[\/%

(T—time, g —acceleration,

[ —length)
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/3./ Velocity*- time graph of a body is

given below.
2t
b4
.
C B —
0 2 7 10 g

——t(5)

j/Which portion of the graph

/a/

b)

represents uniform
retardation? :

1) OA 11) AB 1) BC iv) OC
Find the displacement in time
25 to 7s. % .

A stone is dropped from a
height h. Arrive at

expression for the time taken

an

to reach the ground.

Identify the scalar quantity
the

alternatives.

from following

1) Momentum

1) Work

111) Torque

iv) Acceleration

A man throws a stone up into
air at an angle '@' with the
horizontal. Draw the path of

the projectile and mark

. directions of velocity and

A
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acceleration at the highest
osition.

Derive an expression for the

maximum height reached by

the stone.
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5,/ Observe the following diagram. 5. 0696 @6 050w Clee M 2o
-

i@l cend ).

—

[ 165
Stone Stone
\@)/The forces F,, F, and F, are a) F, F,, F, agm) snecmes
together called ............. (1) GodEm) Aliglenim Gald .................
Qg)OMOeTH. (1)
9)/ Calculate the mass of the stone
 using the parallelogram law of b) equamnsd @oaslav e el
vector addition. (2) 100200mT e Mwamaleouilaf
| H0]00 @000 BEMBHIDND:. (2)
M A person drives a car along a 6.  oqjow 8] (oeEieel
circular track on a level ground. QDo lelenss Soesilenes oo
Y)Derive an expression for the | ©00 S0SIHOMY, '
¢ maximum safe speed of the a) 0010@ aenoawl Moo
car. ) | cumomImes MOAIBYo
(2)
BY Why do we give banking to Q1000
curved roads? @) b) agomiesoemsoem AUgQsel@
BOOUWYD D BE) enioslowy’
M@ ? (1)

ﬂ ds State work energy theorem. (1) | 7. a) wayoml — e9d=z clwao

y Show that the potential energy IO 68 1)
" of a body is completely b) »ye@108danemo DI NS
converted into kinetic energy Mlderiow  al@mEBI® 80
during its free fall under the aoylon  moleleeddoroe
gravity. (2) adEREo@e NONEs0dBRn0w)
DO0IMY )M} O®EIRAH6)1d8:. (2)
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,_Q/A man carefully brings down
a glass sheet from a height
2 m to the ground. The work
done by him 1S wevreven

1) negative
11) zero

i11) positive

iv) unpredictable 1)

a) Classical dancers bring their
hands closer to their body to
rotate faster. Name the

principle employed by them. (1)

b) A wheel rolls along a straight

line. Derive an expression for

its total kinetic energy. (3)

¢) The rotational analogue of

force is .......... (1)

OR
Moment of inertia about a
MR?
g "

diameter of a ring is [y =

a) Name the theorem that heips
to find the moment of inertia

about a tangent parallel to the

diameter. (1)

b) Draw a diagram and find the
moment of inertia about a

tangent, parallel to the

diameter of the ring. (3)

¢) The rotational analogue of

mass is .......... (1)

KR-22

c)

a)

b)

a0)

415

2 m pwaewld dirmye BEOR &0}
@omy  asfig UBRLOAl Lo
MeREME  6dhENB AT

@eeGa0o  ©2IQYITD (ol Qo

1) emnglal

11) al=yo

111) @aomilglal

iv) (aiqiaflenomoalg] (1)
N ED1Ed B0 MOS
WOME@I MACDEHD ®ETBROS
OGBHRD NAOEOHIS, EIdTD]
©EB06NBI0IBIOYNE. 0D MVA3BEET

@ @R ©leWOUTlEnM ®®|o
aQ®’? (1)
80} alldho SO} emdeasuwlie)os
HOYNE) EalOBMY, ERTIOF CDOD

W a2 ADERETIM 630} TVDOUODYC

©ofl @16 ). (3)

ueIEEi;m; EOMAIW QUBEDIS

21BINETHOR! BOROT ..o @oem. (1)
@6 Q) 8s1@d
Slowleo QOO O

@O E20£01W8s ©20OBR 8al”

R2

snamdayy I = @D6N.

a)

b)

c)

QyoaEmTmy MA0MOAIW
MIBNEOEUOHW BOSITNIMBOLS]]
wes O §dad eEMBauy
&6 6N3O M a0 H6)M

Moo aQe? (1)
al@o uoof 80y Olowlon

QoL EBIMY MaHORIW
MaIB00 CEEIOW @OSIOOMAOBS
wies 6©00ead ool E0BMBay

6180 1€]66)0>. 3)

pomiimy ROME0® UAC™E

218IN@EOL) BOGAT oo aoem. - (1)



9. Ja)
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95

State Kepler's second law of
planetary motion. (Law of

areas).

Derive an equation for the

orbital velocity of a satellite.

Escape the velocity of a planet
1s 20 km/s. Find the orbital
velocity of the smallest

possible orbit.

a]/The ratio of shear stress to

shear strainis ...............
1) Poisson's ratio

ii)/ Young's modulus

111) Bulk modulus

1v) Rigidity modulus

State Hooke's law.

/
\1}/’3) Triple point of water is 0.01°C.

b)

Express this temparature in
Kelvin scale.
How does sea breez occur?

Explain.

y!. Consider the flow of a liquid

through a pipe of varying cross

section.

a

Write the of

equation

continuity of flow.

y‘ Draw a figure and derive

KR-22

Bernoulli's equation.
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c) A tank of 5 m height 1s filled
with water. Calculate the
velocity of efflux through a
hole, 3 m below the surface of

water.
OR

Surface tension is a property of
liquids and it causes capillary

rise in small tubes.

a) What do you mean by surface

tension?

b) Draw a figure and derive an
equation for capillary rise in

a tube of radius 'r".

c) Excess pressure inside a
liquid drop is 60 N/m?. What
will be the excess pressure
inside a liquid bubble of the
same radius formed by the

same liquid?

{é/}/f What 1is the difference
between isothermal and

adiabatic processes?
y Explain Carnot's cycle.

c) Write the expression for the

efficiency of a Carnot engine.

KR-22

(2)

(1)

(4)

@)

(1)

(2)

(1)

13.

c)

5 m pwames 60y SO 0leso
Mo /IdleeymM). LEeI0aIC®EeIE
@ mlmie 3 M ©IOYWIR] 6]
GIOREMIESS alROEB®Y QIO
ealgaemleon ealeaomilgl eoad
QG)QQBHMY EHEMBEILE]Es.

@6 )e8;1md

(al®elenielo  (BOQUMEMBHROS 60}

a1 QO . 6210l

S 81R116SWIBS C U0

OB H6) @abg HOOEMMIEYTN.

a)

b)

a)

b)

(J@elenieln Qg) M @6 B0 6NE”
WEBWBD. ag)(Yoi BRAMODOBOINN].
allime o], 'r' ERDEMBE B0}
®0aflgi0l  syemilee  eHwle
OV WIS A0 EY0
@S @16

B0 (BOQS mEglwies osglael
awle adgo 60 N/m? @oem.
®Ll PSS B0) (B0d: #udlg
@OG® (BONUH0 HEHOENBLENEIHE)]
wo@ eedlen paslee Wl

2dGo ag)@wofldlee?

©ag)EMIOMmINM, BOAWWEOFIE
(o (DB D ®onleRes
Q®ROIVEDAT?

£006mMog’ 66 T H6

AN0oElBC1 6.

B0 HOdEMOg ag)eralieom ovbme

&10@ qallaflenm maaiod)o

Qg)P1D)B>.

415

(2)

(1)

(4)

(2)

(1)

(2)

(1)

Turn Over



14. What do you understand by the

term, mean free path of

molecules? Name the factors on

which it depends.

1§/.’ a} Define Simple Harmonic

Motion (SHM).
For a SHM, time period

T = 2s. If displacement from
the mean position is 10 cm,
calculate the instantaneous

acceleration.

c) Graphically show the
variation of Kinetic energy of
a simple pendulum in SHM

with its position.

Lﬁ/A woman is travelling in a car at
a speed of 25 m/s. She is moving
away from a source producing a
sound of 512 Hz.

a)’ Calculate the frequency of
sound heard by her. (Speed of

sound in air = 340 m/s)

‘b)/N(ame the phenomenon that
explains this variation in

frequency.

\yDraw the second harmonic of
an open pipe (both end open).
Mark a node and an antinode

in the figure.
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