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      General Instructions to Candidates :
l There is a 'Cool off time' of 15 minutes in addition to the writing time of

2 hours.
l You are neither allowed to write your answers nor to discuss anything with

others during the 'cool off time'.
l Use the 'cool off time' to get familiar with questions and to plan your answers.
l Read the questions carefully before answering.
l All questions are compulsory and only internal choice is allowed.
l When you select a question, all the sub-questions must be answered from

the same question itself.
l Calculations, figures and graphs should be shown in the answer sheet itself.
l Malayalam version of the questions is also provided.
l Give equations wherever necessary.
l Electronic devices except nonprogrammable calculators are not allowed in

the Examination Hall.
l You may use the following physical constants wherever necessary :

Acceleration due to gravity on the surface of earth g = 10 ms–2.
Universal gravitational constant G = 6.67 × 10–11 Nm2kg–2.

     j]¡SÇw°¥:
l j]¡Ç]xVa 2 oe]¨P¡ yop¾]jV  kOrRo 15 o]j]ãV "WP¥ KLlV RRaU'

DºLp]q]¨OU. CT yop¾V S\Lh|°¥¨V D¾qU IuOfLSjL,
oãOçvqOoLp] Bwp v]j]opU ja¾LSjL kLa]Š.

l D¾q°¥ IuOfOÐf]jV oOÒV S\Lh|°¥ èÈLkO¡‹U vLp]¨eU.
l IŠL S\Lh|°¥¨OU D¾qU IuOfeU. CS£e¤ S\LpVyV oLNfSo

AjOvh]¨OWpOçO.
l KqO  S\Lh|jÒ¡ D¾qRouOfL¢ RfqR´aO¾O Wu]´L¤ Dk

S\Lh|°tOU ASf S\Lh| jÒq]¤ j]ÐV fRÐ RfqR´aOS¨ºfLeV.
l We¨V WPŸsOW¥, \]Nf°¥, NYLlOW¥, IÐ]v D¾q SkÕr]¤¾RÐ

DºLp]q]¨eU.
l Bvw|oOç òs¾V yovLW|°¥ RWLaO¨eU.
l S\Lh|°¥ ospLt¾]sOU j¤W]p]ŸOºV.
l SNkLNYLoOW¥ R\áLjLWL¾ WL¤¨OSsãrOW¥ Ku]RWpOç KqO

CsWVSNaLe]WV DkWqevOU kq}ƒLzLt]¤ DkSpLY]¨OvL¢ kLa]sæ.
l fLRu krpOÐ ò]qLË°¥ Bvw|oOtt òs°t]¤ DkSpLY]¨LU.

nPYOqOf~U oPsoOtt f~qeU g = 10 ms–2

NYLv]Sãxe¤ ò]qLËU  G = 6.67 × 10–11 Nm2kg–2

https://ditto.ws
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3. yUqƒ]f ms¾]R£ JRfË]sOU

qºV yv]SwxfW¥ IuOfOW.

4. fLkYf]W¾]Rs KÐLU j]poU

NkyVfLv]¨OW.

Answer any three questions from

1 to 4. Each carry one score.

1. "The weak nuclear force is

stronger than gravitational

force". State whether this

statement is TRUE or FALSE.

2. Position (x) – time (t) graphs of two

objects A and B are shown below.

At what time the objects meet?

1 oOf¤ 4  vRqpOtt S\Lh|°t]¤

JRfË]sOU 3 I¹¾]jV D¾qRouOfOW.

1 yVSWL¡ v}fU.

1. ""hO¡ms AeOSWNÎmsU

YOqOf~LW¡xe msS¾¨L¥

w©oLeV.'' CT NkyVfLvj wq]SpL

RfSãL IRÐuOfOW.

2. A, B IÐ} qºV vyVfO¨tORa

òLjU (x)– yopU (t) NYLlOW¥

\]Nf¾]¤ WLe]\ÿ]q]¨OÐO. CT

vyVfO¨¥ WPŸ]oOŸOÐ yopU

INf?

3. Write any two properties of

conservative force.

4. State first law of

thermodynamics.

(3 × 1 = 3)

(3 × 1 = 3)
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Answer any six questions from

5 to 11. Each carries two scores.

5. Draw a graph showing the

variation of volume of a given

mass of water with temperature

from 00C. In the graph mark the

temperature at which water has

maximum density.

6. What is sublimation? Write an

example for a sublime material.

7. The lengths of two bodies

measured by a metre scale are

( )1 20 0.5 cml = ± and

( )2 15 0.2 cml = ± . Calculate :

a) Sum of these lengths.

b) Difference between the

lengths.

5 oOf¤ 11  vRqpOtt S\Lh|°t]¤

JRfË]sOU 6 I¹¾]jV D¾qRouOfOW.

2 yVSWL¡ v}fU.

5. KqO j]é]f oLyV ^s¾]R£ v|LkVfU,

00C ¤ j]ÐOtt fLkj]s¨jOyq]\ÿV

v|f|LyRÕaOÐ v]iU NYLlV vq\ÿV

WLe]¨OW. NYLl]¤ ^s¾]jV

kqoLvi] yLNÎf sn]¨OÐ

fLkj]s AapLtRÕaO¾OW.

6. ymæ]Sox¢ IÐLRsÍV? CT

yv]Swxf Nkh¡w]Õ]¨OÐ

vyVfO¨¥¨V KqO

DhLzqeRouOfOW.

7. qºV vyVfO¨tORa j}tU KqO

yVRWp]¤ DkSpLY]\ÿ V ,

( )1 20 0.5 cml = ±  IÐOU

( )2 15 0.2 cml = ±  IÐOU

AtÐ]q]¨OÐO. fLRukrpOÐv

We¨L¨OW.

a) j}t°tORa fOW

b) j}t°¥ fÚ]sOtt v|f|LyU

(6 × 2 = 12)
(6 × 2 = 12)
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9. KqO NYz¾]¤ j]ÐOtt ksLpj

NkSvY¾]R£ yovLW|U

qPk}Wq]¨OW.

10. KqO jPs]sPRa yµq]¨OÐ

fqUY¾]R£ yovLW|U

( ) ( ), 0.005 80.0 3.0y x t Sin x t= −

IÐLWOÐO. Cv]Ra ò]qLË°¥ SI

pPe]ã]sLeV. fqUY¾]R£ fqUY

RRh¡Z|vOU BvQ¾]pOU

We¨L¨OW.

8. Match the following. 8. S\qOUka] S\¡¨OW:

9. Derive an expression for escape

speed from a planet.

10. A wave travelling along a string

is described by,

( ) ( ), 0.005 80.0 3.0y x t Sin x t= −

in which the numerical constants

are in SI units. Calculate the

wavelength and frequency of the

wave.

                     A                       B

a) Torque ( )τ
r

i) Perpendicular to r
r  and P

ur

SaL¡¨V ( )τ
r

r
r

 jOU P
ur

 pV¨OU sUmoLp]q]¨OU.

b) Angular Momentum ( )L
ur

ii) 0F =∑
uur

SWLe}p B¨U ( )L
ur

c) Rotational equilibrium iii) rω ×
ur r

kq]NWoe yUfOs]fLvò

d) Linear velocity ( )ν
r

iv) r F×
r uur

SqX}p NkSvYU ( )ν
r

v) 0τ∑ =
r
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11. a) Draw diagrams showing the

first and third harmonics

produced in a closed pipe.

b) Write the equation for the

fundamental frequency in

terms of length of the pipe.

Answer any five questions from

12 to 17. Each carries three

scores.

12. "Velocity can not be added to

temperature".

a) This is in accordance with

which law of Physics?

b) Check the dimensional

correctness of the equation

PV Fx=  where P is the

pressure, V is volume, F is

force and x is displacement.

13. Find the magnitude of the

resultant of two vectors A and B

in terms of their magnitudes and

angle θ  between them.

11. a) KqO Aa´ RRkÕ]¤ qPkRÕaO

Ð KÐLoS¾pOU oPÐLoS¾pOU

zL¡SoLe]¨OWtORa \]NfU

vqpV¨OW.

b) RRkÕ]R£ j}tU D¥RÕaO¾]

Aa]òLj BvQ¾]pORa

yovLW|U IuOfOW.

12  oOf¤ 17  vRqpOtt S\Lh|°t]¤

JRfË]sOU 5 I¹¾]jV D¾qRouOfOW.

3 yVSWL¡ v}fU.

12. ""NkSvYU fLkj]sSpLaV yËsjU

R\áL¢ Wu]p]sæ.''

a) CfV nTf]WwLyVNf¾]Rs JfV

j]po NkWLqoLeV?

b) PV Fx= IÐ yovLW|¾]R£

RRco¢xe¤ yLiOf

kq]SwLi]¨OW. (P → o¡ÇU,

V → v|LkVfU, F → msU

x →òLjLÍqU)

13. A, B IÐ} yh]w°¥ θ  IÐ

SWLe]¤ NkSpLY]¨RÕŸL¤

AvpORa yls yh]w¾]R£

kq]oLe¾]R£ yovLW|U

qPk}Wq]¨OW.

(2) (2)

(1)

(1)

(1)

(1)

(5 × 3 = 15) (5 × 3 = 15)

(1)(1)
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14. a) Figure shows the path of an

object in uniform circular

motion.

Redraw the figure and mark

the directions of velocity and

acceleration of the particle

at P.

b) An object moving uniformly in

a circular path of radius 12 cm

completes 7 revolutions in

100s. What is the angular

speed, and the linear speed of

the motion?

14. a) yov¡¾Ot \sj¾]sOtt KqO

vyVfOv]R£ kLf \]Nf¾]¤

WLe]\ÿ]q]¨OÐO.

fÐ]q]¨OÐ \]NfU vq\ÿ V P

IÐ m]ÎOv]¤ vyVfOv]R£

NkSvY¾]S£pOU f~qe

¾]S£pOU h]w WLe]¨OW.

b) 12 cm BqoOtt vQ¾LWLq

kLfp]¤ yov¡¾Ot \sj

¾]sOtt KqO vyVfO 100 s &¤ 7

kq]NWoeU kP¡¾]pL¨OÐO.

vyVOv]R£ SWLe}p SvYf,

SqX}p SvYf IÐ]v

We¨L¨OW.

(2)

(1)

(2)

(1)

O P O P
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15. A light bullet is fired from a heavy

gun.

a) Choose the CORRECT.

i) Speed of the gun and the

bullet are equal.

ii) Momenta of the bullet and

gun are equal in magnitude

and opposite in direction.

iii) Momenta of the gun and

bullet are equal in

magnitude and are in the

same direction.

iv) Velocity of gun and bullet

are equal.

b) By using a suitable

conservation law in Physics,

prove your above answer.

16. BY using the law of equipartition

of energy, derive the value of

ratio of specific heats of a mono

atomic gas.

(1)

15. nLqU WPa]p SfL¨]¤ j]ÐOU KqO

nLqU WOr´ Rva]pOº

Df]¡¨OÐO.

a) wq]pLp D¾qU Rfq´aO¨OW.

i) SfL¨]S£pOU Rva]pOº

pOSapOU SvYf fOs|oLeV.

ii) SfL¨]S£pOU Rva]pOº

pOSapOU B¨¾]R£

kq]oLeU fOs|vOU h]w

v]kq}fvOoLeV.

iii) SfL¨]S£pOU Rva]pOº

pOSapOU B¨¾]R£

kq]oLeU fOs|vOU h]w

KÐOfRÐpOoLeV.

iv) SfL¨]S£pOU Rva]pOº

pOSapOU NkSvYU fOs|oLeV.

b) nTf]W wLyVNf¾]Rs

AjOSpL^|oLp yUqƒe

j]poU DkSpLYRÕaO¾]

oOWt]Rs D¾qU Rft]p]¨OW.

16. DT¡²¾]R£ yonLY j]poU

DkSpLY]\ÿ V KqO JW ASãLo]W

vLfW¾]R£ v]w]xVa fLk

iLq]fWtORa AUwmÌ¾]R£ v]s

We¨L¨OW.

(1)

(2)

(2)
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b) AsPo]j]p¾]R£ pUYVyV

SoLcOsyV 70 × 109 Nm–2 DU

SWLÕr]S£fV 120 × 109 Nm–2

DU BWOÐO. KSq SMh fsoOtt

AsPo]j]pU vpr]jOU SWLÕ¡

vpr]jOU KSq yVRNap]¢

sn]¨L¢ Jf]sLeV WPaOf¤

msU jsVSWºfV?

b) Young's modulus of

Aluminium is 70 × 109 Nm–2

and that of copper is

120 × 109 Nm–2 . Same strain

is to be produced on an

aluminium wire and a copper

wire of equal cross section.

Which wire requires more

force?

17. a) Figure shows the strain-stress

curve for a material.

What is the Young's modulus

of the material?

17. a) KqO vyVfOv]R£ yVRNap]¢–

yVRNayV W¡vV fLRu

RWLaO¾]q]¨OÐO.

vyVfOv]R£ pUYVyV SoLcOsyV

INf?

(1)

(1)

(2)

(2)
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Answer any five questions from

18 to 23. Each carries four scores.

18. Free fall is a uniformly

accelerated motion.

a) Draw the velocity – time

graph of free fall.

b) A ball is thrown vertically

upwards with a velocity of

20 ms–1 from the top of a

building. The height of the

point from where the ball is

thrown is 25.0 m from the

ground.

i) How high will the ball rise?

ii) How long will it be before

the ball hits the ground?

19. Power is the rate at which work

is done.

a) Express power in terms of

force and velocity.

18  oOf¤ 23  vRqpOtt S\Lh|°t]¤

JRfË]sOU 5 I¹¾]jV D¾qRouOfOW.

4 yVSWL¡ v}fU.

18. j]¡mLiU kf]¨¤ KqO yo f~qe

\sjoLeV.

a) j]¡mLiU kf]¨s]R£ NkSvYU

– yopU NYLlV vqpV̈ OW.

b) KqO RWŸ]a¾]R£ oOWt]¤ j]ÐOU

20 ms–1 NkSvY¾]¤ KqO kÍV

SjSq oOWt]SsR¨r]pOÐO. kÍV

oOWt]SsR¨r]pRÕŸ m]ÎO

nPo]p]¤ j]ÐOU 25.0 m

Dpq¾]sLeV.

i) kÍV INf Dpq¾]Ss¨V

SkLWOU?

ii) INf yopU Wu]pOSÒL¥

kÍV nPo]p]¤ kf]¨OU?

19. NkvQ¾] R\áRÕaOÐ j]q¨LeV

kv¡.

a) kvr]R£ yovLW|U msvOU

NkSvYvOU D¥RÕaO¾]

IuOfOW.

(1) (1)

(3) (3)

(5 × 4 = 20) (5 × 4 = 20)

(1)

(1)
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b) An elevator carrying the
maximum load of 1800 kg is

moving up with a constant

speed of 2 ms–1. The frictional
force opposing the motion is

4000 N. Determine the

minimum power delivered by
the motor to the elevator.

c) Express your above answer in
horse power.

20. Starting from rest, a solid sphere

rolls down an inclined plane of

vertical height h without slipping.

a) If M is the mass and R is the

radius of the sphere, write an
equation for the moment of

inertia of the above sphere

about a diameter.

b) Prove that the velocity with

which the sphere reaches the

bottom of the plane is 1.2 gh .

c) If instead of sphere another

object of the same mass and
radius with a different shape

is used in the above

experiment, will it reach the
bottom with the same or

different velocity?

(2)

(1)

(1)

(2)

(1)

b) KqO IsSvã¡ kqoLvi] nLqoLp

1800 kg nLqvOU vz]\ÿVRWLºV

2 ms –1 yo SvYfp]¤

oOWt]Ss¨V \s]¨OÐO. \sjU

fayRÕaO¾OÐ Z¡xe msU

4000 N  BeV. SoLSŸL¡

R\svu]¨OÐ JãvOU WOr´

kv¡ INf?

c) oOWt]Rs j]°tORa D¾qU WOf]q

wWVf]p]¤ NkyVfLv]¨OW.

20. j]ésLvòp]¤ j]ÐOU KqO

ZjSYLtU h sUm DpqoOtt KqO

\q]vV fs¾]sPRa RfÐ] j}°LRf

fLSu¨V DqOtOÐO.

a) SYLt¾]R£ oLyV M DU BqU R
DU BpL¤, SYLt¾]R£

v|LyR¾ Aa]òLjoL¨]pOtt

RoLo£V KLlV CSj¡x|pORa

yovLW|U IuOfOW.

b) SYLtU \q]vV fs¾]R£ fLRu

I¾OSÒLuOtt NkSvYU

1.2 gh  BReÐV Rft]p]¨OW.

c) SYLt¾]jV kWqU ASf oLyOU

BqU DttfOU, IÐL¤ v|f|yVf

BWQf]pOttfOoLp KqO vyVfO

oOWt]Rs kq}ƒe¾]¤

DkSpLY]\ÿL¤, AfV \q]vV

fs¾]R£ fLRu I¾OÐ

NkSvYU v|f|yVfoLp]q]¨OSoL

fOs|oLp]q]¨OSoL?

(2)

(1)

(2)

(1)

(1)



Turn OverK-54 11

FY 24

21. nPo]¨V \OãOU kq]NWoeU R\áOÐ

vyVfO¨tLeV DkNYz°¥.

a) KqO nPò]q DkNYz¾]R£

Bv¡¾j WLsU ...................... .

b) KqO DkNYz¾]R£ Bv¡¾j

WLs¾]R£ yovLW|U

qPk}Wq]¨OW.

c) oOWt]¤ qPk}Wq]\ÿ yovLW|U

DkSpLY]\ÿ V , DkNYz¾]R£

\sjU RWkærORa Bv¡¾j

WLs j]po¾]jjOyQfoLReÐV

Rft]p]¨OW.

22. a) yVk¡w SWL¦ j]¡v\]¨OW.

b) vLŸ¡ NkPl]‚V vyVfO¨¥

S\¡¨OÐfV RRlmr]jOU ^s

¾]jOo]ap]sOtt yVk¡wSWL¦

............. (WPŸLjLeV/WOr¨LjLeV).

c) ^s¾]R£ y~fNÍ Dkq]fs¾]jV

RfLŸV fLRu qPk}Wq]¨RÕŸ

1 mm  BqoOtt vLpO

WOo]tpV¨Ott]Rs Ai]W o¡ÇU

We¨L¨OW. ^s¾]R£

NkfsmsU 72 × 10–3 Nm–1

BWOÐO.

21. Earth satellites are objects which

revolve around the earth.

a) Time period of a geostationary

satellite is ...........

b) Derive an expression for the

time period of a satellite.

c) By using the expression you

derived above, show that

motion of satellite obeys

Kepler's law of periods.

22. a) Define angle of contact.

b) Water proofing agents are

added to create a ......... (large

/ small) angle of contact

between the water and fibres.

c) Calculate the excess of

pressure inside an air bubble

of radius 1 mm formed just

below the free surface of

water. Given surface tension

of water 72 × 10–3 Nm–1.

(1)

(2)

(1)

(1)

(1)

(1)

(2)

(1)

(2)

(1)

(2)

(1)
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23. Schematic diagram of a heat

engine is shown below.

23. KqO fLk I¢^]R£ SqXL \]NfU

fLRu RWLaO¾]q]¨OÐO.

a) Modify the given diagram for

a refrigerator.

b) Write the equation for the

coefficient of performance of

a refrigerator.

c) In the given diagram,

1 900K,T = 2 300K,T =

1 6400J/cycleQ =

calculate the value of Q2.

a) KqO RrNl]^SrãrLp]

fÐ]q]¨OÐ \]NfU oLã]

vqpV¨OW.

b) KqO RrNl]^Srãr]R£

Rk¡SlLo¢yV ò]qLË¾]R£

yovLW|U IuOfOW.

c) fÐ]q]¨OÐ \]Nf¾]¤

1 900K,T = 2 300K,T =

1 6400J/Q = RRy¨]¥

BpL¤ Q2 We¨L¨OW.

(1)

(2)

(1)

(2)

(1)

(1)
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24  oOf¤ 26  vRqpOtt S\Lh|°t]¤

JRfË]sOU 2 I¹¾]jV D¾qRouOfOW.

5 yVSWL¡ v}fU.

24. ðLã]WV Z¡xeU \sj yLi|fRp

If]¡¨OÐO.

a) ðLã]WV Z¡xe¾]R£

kqoLvi] v]spOU sUm

Nkf]Nkv¡¾jvOU fÚ]sOtt

Ye]f yovLW|U IuOfOW.

b) wq] Bp D¾qU

RfqR´aO¨OW.

i) ðLã]WV Z¡xevOU RRWj&

ã]WV Z¡xevOU yVk¡w

kqÕtv]Rj Bèp]¨OÐ]sæ.

ii) RRWjã]WV Z¡xeU yVk¡w

kqÕtv]Rj Bèp]¨OÐO.

ðLã]WV Z¡xeU

Bèp]¨OÐ]sæ.

iii) ðLã]WV Z¡xeU yVk¡w

kqÕtv]Rj Bèp]¨OÐO.

RRWjã]WV Z¡xeU

Bèp]¨OÐ]sæ.

iv) RRWjã]WV Z¡xevOU

ðLã]WV Z¡xevOU yVk¡w

kqÕtv]Rj Bèp]¨OÐO.

c) KqO f]qé}j Nkfs¾]¤ KqO

vyVfO ò]qLvòp]sLeV.

Nkfs¾]R£ \q]vV v¡È]Õ]\ÿV

θ  IÐ SWLe]¤ vyVfO fLSu

¨V RfÐ] j}°L¢ fOa°OÐO.

vyVfOv]jOU Nkfs¾]jOU

CapV¨Ott Z¡xe ò]qLËU

Tanθ  ¨V fOs|oLReÐV

Rft]p]¨OW.

Answer any two questions from

24 to 26. Each carries five scores.

24. Static friction opposes impending
motion.

a) Write the mathematical
equation connecting the
limiting value of static friction
with normal reaction.

b) Choose the CORRECT
statement :

i) Both kinetic friction and
static friction are
independent of the area of
contact.

ii) Kinetic friction depends
on area of contact but
static friction do not.

iii) Static friction depends on
area of contact but kinetic
friction do not.

iv) Both kinetic friction and
static friction depend of
the area of contact.

c) A mass rests on a horizontal
plane. The plane is gradually
inclined until at an angle θ

with the horizontal, the mass
just begins to slide. Show that
the coefficient of static friction
between the block and the
surface is equal to Tanθ .

(2 × 5 = 10) (2 × 5 = 10)

(3)
(3)

(1) (1)

(1)(1)
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25. a) Ao¡¾L¢ Wu]pL¾ KqO NhLvW

¾]R£ yVNa}U RRs¢ KuO¨]Rj

yUmÌ]¨OÐ m¡SeLt]yV

ff~U qPk}Wq]¨OW.

b) v]yVWyV AsæL¾ qºV NhLvW°

tORa KuO¨V, \]NfU (a) \]NfU (b)

IÐ]°Rj WLe]\ÿ]q]¨OÐO.

RfãLp \]NfU RfqR´aO¨OW.

25. a) Derive Bernoulli's equation

for the stream line flow of an

incompressible liquid.

b) Figures (a) and (b) refer to the

steady flow of a (nonviscous)

liquid. Which one of the

following two figures is

INCORRECT?

(4) (4)

(4)

(1)(1)

(1)(1)

(4)

26. a) Prove that the oscillations of

a simple pendulum are simple

harmonic and hence derive an

expression for the time period

of a simple pendulum.

b) What is the length of a simple

pendulum, which ticks

seconds?

26. a) KqO y]Uk]¥ Rk¢cOs¾]R£

ShLsjU y]Uk]¥ zL¡SoLe]WV

BReÐV Rft]p]\ÿV Bv¡¾j

WLs¾]R£ yovLW|U

qPk}Wq]¨OW.

b) KLSqL Ry¨¢c]sOU "a]WV'

R\áOÐ Rk¢cOs¾]R£ j}tU

INf?
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