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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.
Electronic devices except nonprogrammable calculators are not allowed in the
Examination Hall.

     j]¡SÇw°¥:

j]¡Ç]xVa yop¾]jV  kOrRo 15 o]j]ãV "WP¥ KLlV RRaU' DºLp]q]¨OU. CT
yop¾V S\Lh|°¥ V̈ D¾qU IuOfLSjL, oãOçvqOoLp] Bwp v]j]opU
ja¾LSjL kLa]Š.
D¾q°¥ IuOfOÐf]jV oOÒV S\Lh|°¥ èÈLkO¡‹U vLp]¨eU.
IŠL S\Lh|°¥¨OU D¾qU IuOfeU. CS£e¤ S\LpVyV oLNfSo
AjOvh]¨OWpOçO.
KqO  S\Lh|jÒ¡ D¾qRouOfL¢ RfqR´aO¾O Wu]´L¤ Dk S\Lh|°tOU
ASf S\Lh| jÒq]¤ j]ÐV fRÐ RfqR´aOS¨ºfLeV.
We V̈ WPŸsOW¥, \]Nf°¥, NYLlOW¥, IÐ]v D¾q SkÕr]¤¾RÐ
DºLp]q]¨eU.
Bvw|oOç òs¾V yovLW|°¥ RWLaO¨eU.
S\Lh|°¥ ospLt¾]sOU j¤W]p]ŸOºV.
SNkLNYLoOW¥ R\áLjLWL¾ WL¤¨OSsãrOW¥ Ku]RWpOç KqO
CsWVSNaLe]WV DkWqevOU kq}ƒLzLt]¤ DkSpLY]¨OvL¢ kLa]sæ.
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1. Pick the odd one out among the

following forces :

a) Gravitational force

b) Viscous force

c) Weak nuclear force

d) Electromagnetic force

2. The demonstration of

conservation of angular

momentum is schematically

shown in the figures.

Identify the figure which has

more angular velocity.

3. "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. fÐ]q]¨OÐ ms°t]¤ j]ÐV

KãRÕŸfO WRº¾OW :

a) NYLv]Sãxe¤ msU

b) v]yVWyV msU

c) v}¨V j|PWæ]p¡ msU

d) CsWVSNaLoLYVjã]WV msU

2. BËOsL¡ B¨ yUqƒeU

WLe]¨OÐ Nkh¡wjU SqXL\]Nf

°t]¤ j¤W]p]q]¨OÐO.

WPaOf¤ BËOsL¡ NkSvYoOç

\]NfU f]q]\ÿr]pOW.

3. ""oPÐLofV KqO y]ðvOoLp] fLk

yÍOs]fLvòp]sOç qºV

y]ð°¥ kqyVkqU fLk

yÍOs]fLvòp]¤ Bp]q]¨OU.''

So¤Õr´ NkyVfLvj JfV

j]pooLeV IÐV f]q]\ÿr]pOW.

(1)

(1)

(1)

(1)

(1)

(1)
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4. 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 × 1011 N/m2.]

OR

A metal cube of side 10 cm is

subjected to a shear stress

104 N/m2. Calculate the rigidity

modulus, if the top of the cube is

displaced by 0.05 cm with respect

to its bottom.

5. Draw the schematic diagram of a

hydraulic lift. Give its working

principle.

6. Estimate the average thermal

energy of helium atom at a

temperature of 270C.

[Boltzmann constant is

1.38 × 10–23 J/k.]

4. KqO ð}¤ SrLc]jV 10 mm BqvOU

1.0 m j}tvOoOºV. 100 kN msU

Af]Rj vs]\ÿO j}ŸOÐO. ð}¤

SrLc]jOºLWOÐ j}t¨PaOf¤

WRº¾OW.

ð}s]R£ pU‚VyV SoLcOsyV

2.0 × 1011 N/m2 BeV.

ARsæË]¤

vwU 10 cm Dç KqO Roã¤ W|Pm]¤

104 N/m2 x]p¡ yVRNaôV

RWLaO¨OÐO. W|Pm]R£ fLuVnLYR¾

ASkƒ]\ÿV oOW¥ nLY¾]jV 0.05 cm

òLjv|f|LyU DºLWORÐË]¤,

r]^]c]ã] SoLcOsyV We¨L¨OW.

5. KqO RRzSNcLt]WV s]lVa]R£

SqXL\]NfU vq\ÿ V Af]R£

Nkv¡¾j ff~U j¤WOW.

6. 270C fLkj]sp]¤ z}s]pU

Bã¾]jOºLWOÐ wqLwq] Rf¡Ú¤

Ij¡^] INfRpÐV We¨L¨OW.

SmL¥aVôVoL¢ ò]qyX|

1.38 × 10–23 J/k BeV.

(2)

(2)

(2)

(2)

(2)

(2)

(2)

(2)
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7. ^s¾]R£ NWov]qOÈ v]WyjU

NYLl]¤ WLe]\ÿ]q]¨OÐO.

NYLl]Rj Aa]òLjRÕaO¾]
faLW°¥ fLRuj]ÐV oOWt]Ss¨V
feO¾OrpOÐf]jV kWqU oOWt]¤
j]ÐV fLSu¨V feO¾OrpOÐfV
IÍORWLºV IÐV v]whoL¨OW.

8. oPÐO SWLt°t]sLp] S\qOUka]
S\¡¨OW.

7. Graph below exhibits the
anomalous expansion of water.

Based on the graph, explain how
lakes freeze from the top to
bottom rather than from bottom
to top.

8. Match the following in three
columns.

Temperature (0C)V
ol

um
e 

of
 1

 k
g 

of
 w

at
er

 (x
 1

0–3
m

3 )

Thermodynamic Feature Work done during
process the process
Rf¡SÚL RRcjLo]WV NkNW]p oOXnLvU NkNW]pp]Rs Nkv¡¾]

Isobaric process Temperature constant
RISyLmLr]WV NkNW]p fLkj]s ò]qyX|pLeV

Isothermal process Pressure constant           
Zero

RISyLRf¡Ú¤ NkNW]p o¡ÇU ò]q yX|pLeV

Adiabatic process Volume constant

Ac]pmLã]WV NkNW]p v|LkVfU ò]q yX|pLeV

No heat exchange between
system and surroundings
y]ðvOU \OãOkLaOU fÚ]¤
fLk Rv\ÿOoLão]sæ

(3)

(3)

(3)

(3)

2

1

V
RTln

V
µ

 
 
 

2 1P V V−  

1 21
R T T

γ
−  −
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9. a) Figure below shows the

'parallax method' to measure

the distance 'D' of a planet 'S'

from the earth.

Mark the parallax angle ' 'θ  in

the figure. Explain how the

distance 'D' can be measured.

b) Check whether the equation

2mv 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)

9. a) nPo]p]¤ j]ÐV 'S' IÐ NYz¾]

Ss¨Oç hPqU 'D '  At¨L¢

DkSpLY]¨OÐ "kLqsLWVyV

q}f]' \]Nf¾]¤ WLe]\ÿ]

q]¨OÐO.

\]Nf¾]¤ kLqsLWVyV SWL¦

' 'θ  AapLtRÕaO¾OWpOU hPqU

'D' At¨OÐ q}f] v]vq]¨OW

pOU R\áOW.

b) 2mv mgh=  IÐ yovLW|U

cpRo¢xes] j]sj]¤¨OÐ

fLSeL IÐV kq]SwLi]¨OW.

So¤Õr´ yovLW|R¾

Ai]Wq]\ÿ V  fÐ]q]¨OÐ

NkyVfLvj yLiPWq]¨OW.

""cpRo¢xes] WQf|oLp KqO

yovLW|U pgL¡À¾]¤

WQf|oLWeRoÐ]sæ''.

(2)

(2)

(2)
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10. a) Choose the correct statement

/statements related to

uniform circular motion.

i) The acceleration in

uniform circular motion is

tangential to the circle.

ii) The acceleration in

uniform circular motion is

directed radially inwards.

iii) The velocity in uniform

circular motion has

constant magnitude.

iv) The velocity in uniform

circular motion is directed

radially inwards.

b) A particle is projected up into

air from a point with a speed

of 20 m/s at an angle of

projection 300. What is the

maximum height reached by

it?

11. a) The escape speed from the

surface of the earth is given

by ...........

i) 2 EgR

ii) EgR

iii) 3 EgR

iv) 2
Eg R

10. a) yo v¡¾Ot \sjvOoLp]

mÌRÕŸV WQf|oLp NkñLvj/

NkñLvjW¥ RfqR´aO¨OW.

i) yov¡¾Ot \sj¾]¤

f~qeU vQ¾¾]R£ yVk¡ê

SqXp]sPRapLeV.

ii) yov¡¾Ot \sj¾]¤

f~qeU Bq¾]sPRa

Dç]Ss¨LeV.

iii) yov¡¾Ot \sj¾]¤

NkSvY¾]R£ SWvs v]s

ò]q yX|pLeV.

iv) yov¡¾Ot \sj¾]¤

NkSvYU Bq¾]sPRa

Dç]Ss¨LeV.

b) 300 BË]¥ KLlV RNkL^WVxj]¤

20 m/s SvYfSpLRa KqO

We]WRp vLpOv]¤ oOWt]Ss V̈

RfLaO¨OÐO. We]W

I¾]S\ÿqOÐ kqoLvi] DpqU

INfpLeV?

11. a) nTSoLkq]fs¾]¤ j]ÐOç

ksLpj SvYf IÐfV ............ .

i) 2 EgR

ii) EgR

iii) 3 EgR

iv) 2
Eg R

(2)

(1)

(2)

(2)

(1)

(2)
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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/s2, calculate the

orbital velocity of the satellite.

12. a) Among the following, which

are the examples of simple

harmonic motion?

i) The rotation of earth about

its axis.

ii) Vertical oscillations of a

loaded spring.

iii) Oscillations of simple

pendulum.

iv) Uniform circular motion.

b) The displacement in simple

harmonic motion can be

represented as

 ( ) ( )x t ACos wt φ= + , where

'φ ' is the phase constant.

Identify and define 'A' and 'w'

in the equation.

b) nTSoLkq]fs¾]¤ j]ÐV

3400 km AWRspLp] KqO

WQNf]o DkNYzU nPo]Rp \OãOÐO.

nPo]pORa BqU 6400 km  DU

g = 9.8 m/s2 BReË]¤ Dk&

NYz¾]R£ KL¡m]ã¤ NkSvYU

WRº¾OW.

12. a) fLRu RWLaO¾]q]¨OÐvp]¤

y]Ò]¥ zL¡SoLe]WV SoLx¢

WLe]¨OÐ DhLzqe°¥

Jv?

i) A\ÿOfº]Rj BiLqoL¨]

nPo]pORa Wr¨U.

ii) SsLcV R\áRÕŸ KqO

yVNk]°]R£ sUm

KLy]Ssx¢yV.

iii) y]Ò]¥ Rk¢cOs¾]R£

KLy]Ssx¢yV.

iv) yo v¡¾Ot \sjU.

b) y]Ò]¥ zL¡SoLe]WV SoLxj]¤

òLjLÍqU WLe]¨OÐ yovL&

W|oLeV ( ) ( )x t ACos wt φ= + ,

Cv]Ra 'φ ' IÐfV SlyV

SWL¦ð£V BeV.

'A', 'w' IÐ]vRp f]q]\ÿr]&

pOWpOU j]¡vÿ\]¨OWpOU

R\áOW.

(3)
(3)

(2)

(2)

(2)

(2)
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13. a) KqO NaL¢yVSvuVyV zL¡SoLe]WV

fqUY¾]Rj y = 3.0 Sin

(0.018 x + 36t) IÐV v]vq]

¨LU. Cv]Ra 'x ','y '  IÐ]v

cm&¤ BeV. CT fqUY¾]R£

Bpf] ............... BeV.

b) vs]\ÿORWŸ]p KqO \qa]¤

ðL¢c]°V fqUYU qPkRÕaOSÒL

¥ DºLWOÐ Aa]òLj SoLcV

ARsæË]¤ Bh| zL¡SoLe]WV

\]Nf¾]¤ WLe]\ÿ]q]¨OÐO.

\qa]Rs qºLU zL¡SoLe]WVRj

WLe]¨OÐ \]NfU vq¨OW.

\qa]R£ j}tU 'L ' DU \qa]¤

fqUYSvYf 'v' pOU BReË]¤

Bh| zL¡SoLe]WV Nl}W~¢y]

¨OU qºLU zL¡SoLe]WV

Nl}W~¢y]¨OU yovLW|°¥

j¤WOW.

13. a) A transverse harmonic wave

is described by y = 3.0 Sin

(0.018 x + 36t), where 'x' and

'y' are in cm. The amplitude of

this wave is ..............

b) 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? (3)

(3)

(1)

(1)
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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/s2)

Time (t) s Velocity (v) m/s

0 0

1 ........

2 .........

3 30

4 40

5 50

Complete the table and draw

the velocity-time graph.

c) Area under velocity-time

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

14. nTSoLkq]fs¾]jV AaO¾Lp]

y~fNÍoL¨RÕaOÐ KqO vyVfO

j]¡mLi v}uV\p]sLeV IÐV

krpOÐO.

(vLpO Nkf]SqLiU kq]Ye]S¨º

f]sæ).

a) NkyVfLvjpORa AvyLjU

RWLaO¾]q]¨OÐ yP\jWt]¤

j]ÐV WQf|oLpfV WRº¾OW.

""j]¡mLi v}uV\ IÐfV ...........

f~q]f \sj¾]jV DhLzqe

oLeV''. (yo/Ayo).

b) j]¡mLi v}uV\p]sOç KqO

vyVfOv]R£ KqO Ry¨¢cV

CaSvtWt]sOç NkSvYU (v)
kP¡¾]pLWL¾ kŸ]Wp]¤

j¤W]p]q]¨OÐO.

(g = 10 m/s2 IÐV kq]Ye]

¨OW)

yopU (t) s NkSvYU (v) m/s

0 0

1 ........

2 .........

3 30

4 40

5 50

kŸ]W kP¡¾]pL¨] RvSsLy]ã]

&RRaU NYLlV vq¨OW.

c) RvSsLy]ã]&RRaU NYLl]jV fLRu

pOç Jq]p ............... j¤WOÐO.(1)

(1)
(1)

(1)

(3)(3)
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15. The schematic diagram of the

circular motion of a car on a

banked road is shown in the

figure.

a) If the centripetal force is

provided by the horizontal

components of 'N ' and 'f ' ,

arrive at an expression for

maximum safe speed.

b) The optimum speed of a car on

a banked road to avoid wear

and tear on its tyres is given

by .........

i) Rg Tanθ

ii) Rg Cotθ

iii) Rg Sinθ

iv) Rg Cosθ

15. "mLËV' R\pVf KqO SrLc]¤,

v¡¾Ot \sj¾]sOç KqO WLr]Rj

SqXL\]Nf¾]¤ WLe]\ÿ]q]¨OÐO.

a) 'N ', 'f ' IÐ]vpORa f]qwV\}j

ZaW°tLeV An]SWNÎ msU

j¤WOÐRfË]¤, kqoLvi]

yOqƒ]f SvYf WLeLjOç

yovLW|U qPk}Wq]¨OW.

b) "mLËV' R\pVf SrLc]¤,

aprOW¥¨V SfpVoLjU

DºL¨L¾ WLr]R£ JãvOU

AjOWPsoLp SvYf IÐfV :

i) Rg Tanθ

ii) Rg Cotθ

iii) Rg Sinθ

iv) Rg Cosθ
(1)

(4)
(4)

(1)
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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

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 is TRUE or FALSE.

"The change in kinetic energy

of a particle is equal to the

work done on it by the net

force".

16. ""NkvQ¾] R\áLjOç KqO

vyVfOv]R£ Wu]v]Rj Af]R£

DT¡²U IÐV krpOÐO''.

a) \sjU RWLºV KqO vyVfOv]jV

DºLWOÐ DT¡²R¾ ...............

IÐV krpOÐO.

b) j]wV\sLvòp]sOç 5 kg

oLôOç KqO vyVfOv]R£ So¤

20N msU f]qé}j h]wp]¤

NkSpLY]¨OÐO. 10 Ry¨¢c]jV

SwxU vyVfO SjaOÐ

Yf]SWL¡²U INf?

c) RWLaO¾]q]¨OÐ NkLyVfLvj

wq]SpL RfSãL IÐV IuOfOW.

""KqO We]WpORa Yf]SWL¡²

¾]sOç v|f|LyU Af]¢So¤

BRW msU R\áOÐ

NkvQ¾]¨V fOs|oLeV.

(3)

(1)

(1)

(1)

(3)

(1)
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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 ............

i) l p r= ×

ii) l r p= ×

iii) l r p= ⋅

iv)
1
2

l r 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.

17. KqO We]WpORa BËOsL¡ B¨U

IÐfV s}j]pL¡ B¨¾]R£

v¡¾Ot yhQw|fpLeV.

a) BËOsL¡ B¨R¾pOU s}j]pL¡

B¨R¾pOU mÌ]Õ]¨OÐ

yovLW|oLeV :

i) l p r= ×

ii) l r p= ×

iii) l r p= ⋅

iv)
1
2

l r p= ×

b) BËOsL¡ B¨R¾pOU s}j]pL¡

B¨R¾pOU mÌ]Õ]¨OÐ

yovLW|¾]¤ fOa°], SaL¡¨OU

BËOsL¡ B¨vOU fÚ]sOç

mÌU j]¡ÈLqeU R\pVfV

WRº¾OW.

ARsæË]¤

RrLSŸxe¤ SoLxj]Rs RoLo£V

KLlV CSj¡x|, s}j]pL¡ SoLxj]Rs

oLy]jO yhQw|oLeV.

(4)

(1)

(4)

(1)
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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 .........

i)

ii)

iii)
23

2
MR

iv)
2

2
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.

a) KqO y¡¨OsL¡ c]yV¨]R£

Nkfs¾]jV sUmoLp] oi|¾]¤

WPa] WaÐO SkLWOÐ

Aƒ¾]jjOyQfoLp] Dç

RoLRo£V KLlV CSj¡x|pLeV :

i)

ii)

iii)
23

2
MR

iv)
2

2
MR

b) Rk¡RÕ¢c]¨Os¡ BWVy]yV

f]prU NkyVfLv]¨OWpOU

fOa¡ÐV y¡¨OsL¡ c]yV¨]R£

v|Ly¾]sPRa WaÐO SkLWOÐ

Aƒ¾]sPRapOç RoLo£V KLlV

CSj¡x| j]¡ÈLqeU R\pVfV

WRº¾OWpOU R\áOW.

(4)

(1)

(4)

(1)

2

4
MR

2

4
MR

2

6
MR

2

6
MR
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18. A region of streamline flow of an

incompressible fluid is shown in

the figure.

a) By considering mass

conservation in the fluid flow,

arrive at the 'equation of

continuity'.

b) The onset of turbulance in a

fluid is determined by

'Reynolds number', given

as ..........

i) 2
vd Reρ
η

=

ii) 2 vd Reρ
η

=

iii)
vd Reρ
η

=

iv)
vm Re
d

ρ =

OR

18. Ao¡¾L¢ Wu]pL¾ KqO

lVtPp]c]R£ yVNa}URRs¢ lVStLpORa

KqO nLYU \]Nf¾]¤

WLe]\ÿ]q]¨OÐO.

a) lVtPp]cV NkvLz¾]sOç oLyV

yUqƒeU kq]Ye]\ÿ V

"Wº]j|Pã] yovLW|'

¾]Rs¾]S\ÿqOW.

b) KqO lVtPp]c]R£  RkLaOÐRj

fOa°OÐ a¡mOs¢ôV

We¨L¨LjOkSpLY]¨OÐ

"RrpVSjL¥cVyV jÒ¡' IÐfV :

i) 2
vd Reρ
η

=

ii) 2 vd Reρ
η

=

iii)
vd Reρ
η

=

iv) vm Re
d

ρ =

ARsæË]¤

(1)

(4)

(1)

(4)
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ARsæË]¤

KqO Sj¡¾ a|Pm]sPRapOç WLÕ]sr]

RRryV SqXL\]Nf¾]¤

WLe]\ÿ]q]¨OÐO.

a) NhLvW¾]R£ NkfsmsU

D¥RÕaOÐ q}f]p]¤, WLÕ]sr]

DpqU 'h' WLeLjOç yovLW|U

qPk}Wq]¨OW.

b) \SNÎLkq]fs¾]¤ KqO WLÕ]sr]

a|Pm]Rs NhLvW Dp¡\ÿ :

i) nPo]p]Rs Dp¡\ÿpV¨V

fOs|U.

ii) nPo]p]Rs Dp¡\ÿRp¨L¥

WOrvV.

iii) nPo]p]Rs Dp¡\ÿRp¨L¥

WPaOf¤.

iv) AjÍoLp Dp¡\ÿ.

OR

Schematic diagram of capillary

rise in a narrow tube is shown in

the figure.

a) Arrive at an expression for

capillary height 'h' in terms of

the surface tension of the

liquid.

b) On the surface of the moon,

the liquid in a capillary tube

will rise to the ....

i) same height as on earth.

ii) less height as on earth.

iii) more height than that on

earth

iv) infinite height. (1)

(4)

(1)

(4)
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