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General Instructions to Candidates :

l There is a 'Cool off time' of 15 minutes in addition to the writing time.

l Use the 'Cool off time' to get familiar with questions and to plan your

answers.

l Read the instructions carefully.

l Read the questions carefully before answering.

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.

v]h|L¡À]W¥¨Ott RkLfO j]¡SÇw°¥:

l j]¡Ç]xVa yop¾]jV  kOrRo 15 o]j]ãV "WP¥ KLlV RRaU' DºLp]q]¨OU.

l "WP¥ KLlV RRaU' S\Lh|°¥ kq]\pRÕaLjOU D¾q°¥ ByPNfeU
R\áLjOU DkSpLY]¨OW.

l j]¡SÇw°¥ oOuOvjOU èÈLkP¡vÿU vLp]¨eU.

l D¾q°¥ IuOfOÐf]jV oOÒV S\Lh|°¥ èÈLkP¡‹U vLp]¨eU.

l We¨V  WPŸsOW¥, \]Nf°¥, NYLlOW¥, IÐ]v D¾qSkÕr]¤ fRÐ
DºLp]q]¨eU.

l S\Lh|°¥ ospLt¾]sOU j¤W]p]ŸOºV.

l Bvw|oOç òs¾V yovLW|°¥ RWLaO¨eU.

l SNkLNYLoOW¥ R\áLjLWL¾ WL¤¨OSsãrOW¥ Ku]RWpOç KqO
CsWVSNaLe]WV DkWqevOU kq}ƒLzLt]¤ DkSpLY]¨OvL¢ kLa]sæ.
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Answer any four questions from

question numbers 1 to 5. Each

carry one score.

1. The branch of Physics, that was

developed to understand and

improve the working of heat

engines is .............

a) Optics

b) Thermodynamics

c) Electronics

d) Electrodynamics

2. State the theorem of parallel

axes on moment of inertia.

3. Select a TRUE statement from

the following :

a) Year and light year have the

same dimensions.

b) Intensity of gravitational

field has same dimensions as

that of acceleration.

c) One angstrom is the mean

distance between sun and

earth.

d) Parsec is a unit of time.

1  oOf¤ 5  vRqpOtt S\Lh|°t]¤

JRfË]sOU 4 I¹¾]jV D¾qRouOfOW.

KLSqLÐ]jOU 1 yVSWL¡ v}fU.

1. z}ãV I¢^]jOWtORa Nkv¡¾jU

kb]¨OÐf]jOU AvRp

Ro\ÿRÕaO¾LjOoLp] qPkU RWLº

nTf]WwLyVNf wLX ................. BeV.

a) KLkVa]WVyV

b) Rf¡SoLRRcjLo]WVyV

c) CsWVSNaLe]WVyV

d) CsWVSNaLRRcjLo]WVyV

2. RoLo£V KLlV CSj¡x|pORa yoLÍq

Aƒ ff~U NkyVfLv]¨OW.

3. fLRu krpOÐvp]¤ j]ÐOU

wq]pLp NkyVfLvj

RfqR´aO¨OW.

a) v¡x¾]jOU NkWLw v¡x

¾]jOU KSq RRco¢xjLeV.

b) NYLv]Sãxe¤ l}¤c]R£

f}NvfpV¨V f~qe¾]R£

RRco¢xjLeV.

c) nPo]pV¨OU yPq|jOU Cap]sOtt

wqLwq] hPqoLeV KqO B‚VyVSNaLU.

d) kL¡Ry¨V yop¾]R£

pPe]ãLeV.

(4 × 1 = 4)
(4 × 1 = 4)
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4. If the zero of potential energy is

at infinity, the total energy of an

orbiting satellite is negative of

its .............. energy.

5. What is the time period of a

second's pendulum?

Answer any five questions from

question numbers 6 to 11. Each

carries two scores.

6. Using a suitable velocity-time

graph, derive the relation

2

0

1

2
x t atυ= + .

7. A boy throws a ball of mass

200 g with a velocity 20 ms–1 at

an angle of 400 with the

horizontal. What is the kinetic

energy of the ball at the highest

point of the trajectory?

4. AjÍfpORa ò]f]SWL¡²U

kP^|oLReÐV WqOf]pL¤, NnoeU

R\áOÐ KqO DkNYz¾]R£ BRW

DT¡²U Af]R£ ............................

DT¡²¾]R£ RjYã}vV Bp]q]¨OU.

5. KqO Ry¨£V Rk¢cOs¾]R£ RRaU

k}q}cV INf?

6 oOf¤ 11  vRqpOtt S\Lh|°t]¤

JRfË]sOU 5 I¹¾]jV D¾qRouOfOW.

KLSqLÐ]jOU 2 yVSWL¡ v}fU.

6. AjOSpL^|oLp NkSvYU&yopU

NYLlV DkSpLY]\ÿV 
2

0

1

2
x t atυ= +

IÐ yovLW|U qPk}Wq]¨OW.

7. KqO WOŸ] 200 g oLyOtt KqO SmL¥

20 ms–1 NkSvY¾]¤ f]qé}j

Nkfs¾]¤ j]ÐOU 400 SWLe]¤

Ir]pOÐO. kLfpORa JãvOU

Dp¡Ð m]ÎOv]¤ SmLt]R£

Yf]SWL¡²U INf?

(5 × 2 = 10) (5 × 2 = 10)
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8. fLRu krpOÐ yLz\q|°t]¤

R\áOÐ NkvQ¾] kP^|oLSeL,

SkLy]ã}vV BSeL, RjYã}vV BSeL

IÐV IuOfOW.

a) v¡¾Ot \sj¾]¤ Ry¢Na]

Rkã¤ msU R\áOÐ NkvQ¾].

b) Z¡xe msU R\áOÐ

NkvQ¾].

c) j]¡mLiU kf]¨OÐ KqO

vyVfOv]¤ YOqOf~LW¡xe

msU R\áOÐ NkvQ¾].

d) KqO vyVfOv]Rj Dp¡¾L¢

NkSpLY]¨RÕaOÐ msU

R\áOÐ NkvQ¾].

9. KqO NYz¾]R£ Dkq]fs¾]¤

j]ÐOtt ksLpj NkSvY¾]jV

yovLW|U qPk}Wq]¨OW.

8. Write the work done in each of

the following cases as zero,

positive or negative.

a) Work done by centripetal

force in circular motion.

b) Work done by friction.

c) Work done by gravitational

force on a freely falling

object.

d) Work done by the applied

force in lifting an object.

9. Derive an expression for the

escape velocity of an object from

the surface of a planet.
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10. A typical stress-strain graph of

a metallic wire is shown below.

a) Write the name of the point

B labelled in the graph.

b) For materials like copper the

points D and E are ...........

(close/far apart)

11. The terminal velocity of a copper

ball of radius 2.0 mm falling

through a tank of oil at 200C is

6.5 cm s–1. Calculate the viscosity

of the oil at 200C.

(Hints : Density of oil is

1.5 ×103 kg m–3, density of copper

is 8.9 ×103 kg m–3.)

10. KqO SsLz vpr]R£

yVRNayV&yVRNap]¢ NYLlV \]Nf¾]¤

WLe]\ÿ]q]¨OÐO.

a) \]Nf¾]¤ B IÐV AapLtRÕaO

¾]p]q]¨OÐ m]ÎOv]R£

SkRqÍV?

b) R\ÒV SkLRspOtt SsLz°¥ V̈

D, E IÐ} m]ÎO¨¥ ............

(vtRq AaO¾Lp]q]¨OU/vtRq

AWRs Bp]q]¨OU)

11. KqO aLË]¤ 200C ¤ j]r\ÿ]q]¨OÐ

KLp]s]sPRa 2.0 mm BqoOtt KqO

SWLÕ¡ SmL¥ 6.5 cm s–1 IÐ

Ra¡o]j¤ NkSvY¾]¤ yµq]

¨OÐO. CT DTxVoLv]¤ KLp]s]R£

v]yVSWLy]ã] We¨L¨OW.

(yP\j :  KLp]s] R£ yLNÎf

1.5 ×103 kg m–3 DU SWLÕr]R£

yLNÎf 8.9 ×103 kg m–3 DU BeV.)

S
tr

e
s
s

Strain
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Answer any five questions from

question numbers 12 to 17. Each

carries three scores.

12. A body falling under the effect

of gravity is said to be in free fall.

a) Draw the velocity-time graph

for a freely falling object.

b) Define uniform acceleration.

c) From the given figures,

identify the figure which

represents uniformly

accelerated motion.

13. A gun moves backward when a

shot is fired from it.

a) Choose the correct

statement.

i) The momentum of the gun

is greater than that of the

shot.

12  oOf¤ 17  vRqpOtt S\Lh|°t]¤

JRfË]sOU 5 I¹¾]jV D¾qRouOfOW.

KLSqLÐ]jOU 3 yVSWL¡ v}fU.

12. NYLv]ã] oPsU fLRu¨V kf]¨OÐ

vyVfO¨¥ j]¡mLiU

kf]¨OÐORvÐV krpOÐO.

a) j]¡mLiU kf]¨OÐ KqO

vyVfOv]R£ NkSvYU&yopU

NYLlV vqpV¨OW.

b) yoLj f~qeU j]¡v\]¨OW.

c) oOWt]¤ WLe]\ÿ]q]¨OÐ

\]Nf°t]¤ j]ÐOU yoLj f~qeU

Nkf]j]i}Wq]¨OÐfV JRfÐV

IuOfOW.

13. KqO SfL¨]¤ j]ÐOU

Rva]pOf]¡¨OSÒL¥ AfV

kOrW]Ss¨V j}°OÐO.

a) fLRu krpOÐvp]¤ wq]pLp

NkyVfLvj RfqR´aO¨OW.

i) SfL¨]R£ RoLo£U SxLŸ]R£

RoLoR£S¾¨L¥ WPaOf¤

Bp]q]¨OU.

(1) (1)

(1)(1)

(1)

(1)

(1)(1)

(5 × 3 = 15) (5 × 3 = 15)
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ii) The momentum acquired

by the gun and shot have

the same magnitude.

iii) Gun and shot acquire the

same amount of kinetic

energy.

b) A shell of mass 0.020 kg is

fired by a gun of mass 100 kg.

If the muzzle speed of the

shell is 80 m/s, what is the

recoil speed of the gun?

14. Acceleration due to gravity

decreases with depth.

a) Prove the above statement by

deriving proper equation.

b) Using the equation, show

that acceleration due to

gravity is maximum at the

surface and zero at the center

of the earth.

ii) SfL¨]S£pOU SxLŸ]S£pOU

RoLo£¾]R£ kq]oLeU

fOs|oLp]q]¨OU

iii) SfL¨]jOU SxLŸ]jOU KSq

Yf]SWL¡²U sn]¨OÐO.

b) 0.020 kg oLyOtt KqO Rx¤ 100

kg oLyOtt KqO SfL¨]¤ j]ÐOU

80 m/s IÐ NkSvY¾]¤

kOrS¾¨V vqOÐO. SfL¨]R£

r}S¨Lp]¤ SvYf

We¨L¨OW.

14. nTSoLkq]fs¾]¤ j]ÐOtt BuU

WPaOSÒL¥ YOqOf~LW¡xeU oPsoOtt

f~qeU WOrpOÐO.

a) AjOSpL^|oLp yovLW|U

qPk}Wq]\ÿ V  CT NkyVfLvj

Rft]p]¨OW.

b) oOWt]¤ sn]\ÿ yovLW|U

DkSpLY]\ÿV nTSoLkq]fs¾]¤

YOqOf~LW¡xeU oPsoOtt

f~qeU kqoLvi] Dp¡ÐfOU

nPo]pORa SWNÎ¾]¤ kP^|vO

oLp]q]¨OU IÐV Rft]p]¨OW.

(2)

(1)

(2)

(1)

(2)

(2)
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15. vLzj°¥ Dp¡¾LjOkSpLY]

¨OÐ KqO DkWqeU \]Nf¾]¤

WLe]\ÿ]q]¨OÐO.

a) CT DkWqe¾]R£

SkRquOfOW.

b) \]Nf¾]¤ WLe]\ÿ]q]¨OÐ

WLr]R£ oLyV 3000 kg pOU AfV

òLk]\ÿ]q]¨OÐ k]ðe]R£

Jq]p 425 cm2 DU BeV. R\r]p

k]ðe]¤ NkSpLY]¨OÐ o¡ÇU

INf?

16. RRWjã]WV f]pr] KLlV Y|LyV

Aa]òLjoL¨] KqO vLfWU

NkSpLY]¨OÐ o¡Ç¾]R£

yovLW|U qPk}Wq]¨OW.

15. A device used to lift automobiles

is shown in the figure.

a) Write the name of the device.

b) In the situation shown in the

figure, mass of the car is

3000 kg and area of the piston

carrying it is 425 cm2. What

pressure is to be applied to

the smaller piston?

16. Based on the kinetic theory of

gases, derive an expression for

the pressure exerted by an

ideal gas.

(2)

(1)

(2)

(1)
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17. 00C ¤ Dtt 0.15 kg RIyV 500C ¤

Dtt 0.30 kg ^svOoLp] KqO

Rvys]¤ Ws¡¾OSÒL¥. fLkj]s

6.70C Bp] oLrOÐO. RIy]R£

Nhv}Wqe s}j fLkU We¨L¨OW.

^s¾]R£ v]w]xVa fLkiLq]f 4186

J kg–1K–1. IÐV fÐ]q]¨OÐO.

18  oOf¤ 22  vRqpOtt S\Lh|°t]¤

JRfË]sOU 4 I¹¾]jV D¾qRouOfOW.

KLSqLÐ]jOU 4 yVSWL¡ v}fU.

18. Kqtv]Rs BW|Ory] DkSpLY]

¨OÐ  DkWqe¾]R£ s]o]ãV KLlV

Rrys|PxRj Bèp]¨OÐO.

a) oOWt]Rs NkyVfLvj wq]SpL

RfSãL IRÐuOfOW.

b) P IÐ nTf]W AtvV a, b, c, d

IÐ} AtvOWtOoLp]

3 2a b
P

cd
=  IÐ q}f]p]¤

mÌRÕŸ]q]¨OÐO.  Cvp]Rs

Rk¡yS£^V Ir¡ pgLNWoU 1%,

3%, 2%, 3% BpL¤ P p]Rs

Rk¡yS£^V Ir¡

INfpLp]q]¨OU?

(1)

(1)

(3)

17. When 0.15 kg of ice at 00C is

mixed with 0.30 kg of water at

500C in a container, the

resulting temperature is 6.70C.

Calculate the latent heat of

fusion of ice. Given specific heat

capacity of water 4186 J kg–1K–1.

Answer any four questions from

question numbers 18 to 22. Each

carries four scores.

18. The accuracy in measurement

depends on the limit or the

resolution of the measuring

instrument.

a) State whether the above

statement is TRUE or

FALSE.

b) A physical quantity P is

related to four observables a,

b, c and d as 

3 2a b
P

cd
= . The

percentage errors in

measurements of a, b, c and

d are 1%, 3%, 2% and 3%

respectively. What is the

percentage error in the

measurement of P? (3)

(4 × 4 = 16) (4 × 4 = 16)
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19. 80 cm j}toOtt jPs]R£ KqNY¾V KqO

WsæV mÌ]\ÿV Af]Rj f]qé}joLp

vQ¾LWLq kLfp]¤ pPe]SlLU

SvYfp]¤ Wr¨OÐO.

a) vyVfOv]R£ NkSvY¾]jOU

f~qe¾]jOo]ap]¤ INf SWL¦

DºLWOU.

b) CT vyVfO 25 Ry¨£]¤ 14

Rrvs|Px¢ kP¡¾]pL¨]pL¤,

Af]R£ f~qe¾]R£ kq]oLeU

We¨L¨OW.

20. a) A
r

 IÐ yh]wvOU 

r

 IÐ

yh]wvOU kqyVkqU

sUmoLReË]¤ 

r r

 pORa

v]s INf?

b)

uur

IÐ

msvOU  

d i j k m
ur

IÐ òLjLÍqvOU fÚ]sOtt

SWLetvV WºOk]a]¨OW.

19. A stone tied to the end of a string

80 cm long is whirled in a

horizontal circle with a constant

speed.

a) What is the angle between

velocity and acceleration at

any instant of motion?

b) If the stone makes 14

revolutions in 25 s, what is

the magnitude of acceleration

of the stone?

20. a) If 

r

 is perpendicular to 

r

,

what is the value of 

r r

?

b) Find the angle between the

force 

uur

and displacement

d i j k m
ur

. (3) (3)

(3)

(1)
(1)

(3)

(1)

(1)
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21. KqO DkWqe¾]R£ yVW}oLã]WV

cpNYU fLRu RWLaO¾]q]¨OÐO.

a) CT DkWqe¾]R£

Il]x|¢y]pORa yovLW|U

IuOfOW.

b) CT DkWqe¾]R£ Nkv¡¾j

RRy¨]t]Rs jLsV

SNkLyôOWtORa SkqV IuOfOW.

c) T
1
 = 1000C pOU T

2
 = 00C pOU

Q
1
 = 4200 J pOU BReË]¤

Q
2
 WºOk]a]¨OW.

21. Schematic diagram of a device is

shown below.

a) Write the equation for the

efficiency of the device.

b) Write the name of the four

process in the working cycle

of the device.

c) If T
1
 = 1000C, T

2
 = 00C and

Q
1
 = 4200 J, find the value of

Q
2
.

Hot

Reservoir

T
1

Cold

Reservoir

T
2

(1)

(1)

(2)

(1)

(1)

(2)
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22. a) fLRu RWLaO¾]q]¨OÐ

f~qevOU (a) òLjLÍqvOU (x)

fÚ]sOtt JfV yovLW|oLeV

y]Ò]¥ zL¡SoLe]WV SoLxRj

yP\]Õ]¨OÐfV?

i) a = 0.7 x

ii) a = –200 x2

iii) a = –10 x

iv) a = 100 x3

b) KqO y]Ò]¥ zL¡SoLe]WV

SoLxRj x = A Cos 

ω

t IÐV

Nkf]j]i}Wq]¨OÐO. Cf]R£

NkSvY¾]R£ pOU f~qe¾]S£

pOU yovLW|U qPk}Wq]¨OW.

f~qeU òLjLÍq¾]jV Sj¡

AjOkLf¾]sLeV IÐV

Rft]p]¨OW.

22. a) Which one of the following

relationships between the

acceleration (a) and the

displacement (x) of a particle

involve simple harmonic

motion?

i) a = 0.7 x

ii) a = –200 x2

iii) a = –10 x

iv) a = 100 x3

b) A simple harmonic motion is

represented as x = A Cos 

ω

t.

Obtain the expression for

velocity and acceleration of

the object and hence prove

that acceleration is directly

proportional to the

displacement. (3)

(1)

(3)

(1)
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23  oOf¤ 26  vRqpOtt S\Lh|°t]¤

JRfË]sOU 3 I¹U D¾qU IuOfOW.

KLSqL S\Lh|U 5 oL¡ V̈ v}fU.

23. a) W¦Wr£V ms°tORa yÍOs]&

fLvòpV¨Ott Wº}x¢

IÍLeV?

b) 6 kg oLyOtt KqO vyVfOv]Rj

2 m j}toOtt KqO Wp¡ DkSpLY]

\ÿV oOW¥¾Ÿ]¤ RWŸ]p]q]¨OÐO.

f]qé}j h]wp]¤ oi|m]ÎO

P p]¤ 50 N msU \]Nf¾]¤

W L e ] \ ÿ ] q ] ¨ O Ð f O S k L R s

RWLaO¨OÐO. yÍOs]fLvò

p]¤ sUmh]wpOU WprOU

fÚ]sOtt SWLetvV WºOk]a]

¨OW. (g pORa v]s 10 ms–2)

Wpr]R£ oLyV Ku]vL¨OW.

Answer any three questions from

question numbers 23 to 26. Each

carries five scores.

23. a) What is the condition for the

equilibrium of concurrent

forces?

b) A mass of 6 kg is suspended

by a rope of length 2 m from

the ceiling. A force of 50 N in

the horizontal direction is

applied at the midpoint P of

the rope, as shown. What is

the angle, the rope makes

with the vertical in

equilibrium?

(Take g = 10 ms–2).

Neglect the mass of the rope.

(1) (1)

(3)(3)

c) What will be the angle made

by the rope with the vertical

if its length is doubled?

c) Wpr]R£ j}tU CqŸ]pL¨OW

pLReË]¤ WprOU sUmh]wpOU

fÚ]sOtt SWLetvV

We¨L¨OW.

(1)

(1)

(3 × 5 = 15) (3 × 5 = 15)
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24. a) SaL¡¨OU msvOU fÚ]sOtt

mÌU IuOfOW.

b) KqO o}ã¡ yVRWp]¤ oi|nLY¾V

(50 cm) mLs¢yV R\áOÐO.

5 g oLyOtt qºV SWLp]jOW¥

KÐ]jO oOWt]¤ KÐLp] 12 cm

oL¡¨]¤ vpV¨OSÒL¥ 45 cm

¤ yVRWp]¤ mLs¢yV R\áOÐO.

yVRWp]s]R£ oLyV INf?

c) SaL¡¨OU BUYOsL¡ RoLRo£vOU

fÚ]sOtt mÌU qPk}Wq]¨OW.

25. a) NYLv]ã]¨V If]qLp] ^sU KqO

R\r]p BqoOtt a|Pm]sPRa

DpqOÐO. Cf]Rj ............... IÐO

krpOÐO.

b) a|Pm]sOºLWOÐ ^s¾]R£

DpqU a|Pm]R£ BqvOU y¡lyV

Ra¢xjOU D¥RÕaO¾]

qPk}Wq]¨OW.

c) ^s¾]¤ c]ã¡^£V

sp]¨OWpLReË]¤ Af]R£

BË]¥ KLlV SWL¦aLWVaV ..............

(WOrvV/WPaOf¤).

24. a) Write the equation

connecting torque with force.

b) A metre stick is balanced at

its centre (50 cm). When two

coins, each of mass 5 g, are

put one on the top of the

other at the 12 cm mark, it is

found to be balanced at 45 cm.

What is the mass of the stick?

c) Derive the relation

connecting torque with

angular momentum.

25. a) Water rises up in a narrow

tube in spite of gravity. This

phenomenon is called .......

b) Derive an expression for the

height of water in the tube in

terms of radius of the tube

and surface tension of the

liquid.

c) Water with detergent

dissolved in it should have

..........  angle of contact.

(small/large)

(1) (1)

(2)

(1)

(1)

(2)

(2)

(2)

(3)

(1)

(1)

(3)
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26. KqO vs]\ÿ V  RWŸ]p jPs]R£

lºRo£¤ SoLcV KLlV

RRvSNmx¢ fLRu WLe]\ÿ]q]¨OÐO.

a) qºLoS¾pOU oPÐLoS¾pOU

zL¡SoLe]WVyV vqpV¨OW.

b) jPs]Rs SoLcOWt]Rs

BvQ¾]W¥ fÚ]sOtt

AjOkLfU 1 : 2 : 3. IÐV

Rft]p]¨OW.

c) Cf]R£ lºRo£¤ BvQ¾] 45

Hz DU jPs]R£ j}tU 87.5 cm DU

BWOÐO. CT jPs]R£ s}j]p¡

Rc¢y]ã] 4.0 × 10–2 kg/m

BReË]¤ jPs]R£ Ra¢x¢

WºOk]a]¨OW.

26. The fundamental mode of

vibration of a stretched string is

shown below.

a) Draw the second and third

harmonics.

b) Prove that frequencies

produced in the string are in

the ratio of 1 : 2 : 3.

c) Let the fundamental

frequency is 45 Hz and the

length of the wire is 87.5 cm.

If linear density of the wire

is 4.0 × 10–2 kg/m. Find the

tension in the string.

(1) (1)

(2)

(2)

(2)

(2)
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