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@eral Instructions to Candidates : \

- Read the instructions carefully.
. There is a cool-off time of 20minutes in addition to the writing time.

. Use the Cool-off time to get familiar with questions and to plan your answers.
- 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 non-programmable calculators are not allowed in the
Examination Hall.
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10.

Answer any 4 questions from 1 to 8. Each carries 1 score. (4X1=4)

The branch of physics that was devoloped to understand and improve the

working of heat engine is -----

a) Optics b) Thermodynamics c¢) Electronics d) Electrodynamics

Which of the following units is not a base unit

a) candela  b) kilogram c) degree celsius d) ampere

Magnitude of position vector of origin is

a) zero b) one ¢) infinite d) cannot predict

Pick the odd one out

a) Stress b) Strain c) Pressure d) Modulus of elasticity

If distance of separation of two bodies is doubled, the gravitational force between them is
a) doubled b) quadrupled c¢) becomes half  d) becomes one fourth

Which of the following parameters does not characterize the thermodynamic state of matter?
a) work b) volume C) pressure d) Temperature

At a given volume and temperature, the pressure of a gas
(a) varies inversely as its mass (b) varies inversely as the square of its mass

(c) varies linearly as its mass (d) is independent of its mass
The acceleration of particle executing S.H.M. when it is at mean position is

a) Infinite b) Varies ¢) Maximum d) Zero

Answer any 8 questions from 9 to 24. Each carries 2 score. (8 X2 =16)
The distance x travelled by a body in time t which starts ﬁiom the position x, with initial velocity vy
and has uniform acceleration a, is given by x = Xo+v t+ > a t*. Check the dimensional consistency

of this equation.

a) Write the dimension and S.I unit of linear momentum.
b) Write a physical quantity which has dimensions MLT
1+1)
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A car is moving along the circumference of a circle of radius r.
a) What is the distance travelled by the car in half revolution.?
b) What is its displacement in this case? 1+1

-

A body travels from position X,=i+2j—k to X,=31i+j+2 k . Find displacement vector.

Amateur Boxers use larger and more padded gloves than professional boxers so that they are more
protected from injury. Explain the reason behind it.

A batsman knocks back a ball straight in the direction towards the bowler without altering its initial
speed of 12 m/s. If the mass of the ball is 0.15kg, calculate the impulse imparted to the ball?

Two bodies of masses m; and m, have same momenta. Find the ratio of their Kinetic
Energies.

a) Time rate of change of ............... is torque.
b) Write another quantity which has same dimensions as that of torque 1+1)

Write the SI unit and dimension of gravitational constant 'G'.

Hooke's law is a basic law in elasticity.
a) State Hooke's Law in elasticity.

b) Which is more elastic steel or rubber? 1+1)
Match the following
Collision Laplace correction
Vector Addition Perpendicular axes theorem
Moment of inertia Parallelogram law
Velocity of sound Conservation of momentum

Calculate the heat energy required to covert 2 kg of ice atb0°C to water at same temperature?
[ Latent heat of fusion of ice = 3.35 X 10°J/kg ]

a) First law of thermodynamics is conservation of ............. (Momentum / Energy )
b) Change in internal energy in an isothermal process is ............. (Zero / Infinite) 1+1)
During a cyclic process, a heat engine absorbs 500 J of heat from a hot reservoir, does work and

ejects an amount of heat 300 J into the surroundings (cold reservoir). Calculate the efficiency of the
heat engine?

Derive Newton’s formula for velocity of sound in a gas.

A sound wave of frequency 400 Hz is travelling in air at a speed of 320m/s.
i) What is the wavelength of the above wave?

ii) The speed of sound wave in vacuum is
a) 320m/s  b) more than 320m/s c) less than320m/s d) Zero
1+1)
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Answer any 6 questions from 25 to 36. Each carries 3 score. 6X3=18)

Draw the following graphs for an object projected vertically upward with a velocity v, which
comes back to the same point after some time.

i) acceleration-time graph

ii) position -time graph

iii) velocity-time graph (1+1+1)
Velocity-time graph of an object is given in figure. Velocity
a) What type of motion is indicated by this graph?

b) Derive a relation connecting displacement and time

for this type of motion. (1+2) Time

o

a) Write the expression for Horizontal range of a projectile. Find the angle at which range becomes

maximum

b) Range of a projectile is four times its maximum height. Find the angle at which it is projected
(14 + 1Y)

A moving body A collides elastically with B moving in the same direction. Show that total
momentum of A and B are conserved, during collision.

A stone of mass m is being raised to a height h from surface of earth

a) What is the sign of workdone by i) gravitational force ii) applied force
b) Find the workdone by applied force in this case
c) Workdone by centripetal force in circular motion is zero. Why? (1+1+1)

A cricket ball is dropped from the top of a tower of height 'h'. The ball is allowed to fall freely under
the action of gravity alone, and hits the ground. Show that the mechanical energy of the ball is
conserved during its entire journey.

Rotational inertia is the analogue of translational inertia.
a) State parallel axis theorem
(b) Using the theorem find out the moment of inertia of a ring about a tangent in the plane of the

MR (1+2)

Ring. [ Moment of inertia about diameter is

a) The density of earth is doubled keeping it's radius constant. Then the accelaration due to gravity
will be ...

b) A body weighs 63N on the surface of the earth. What is the gravitational force on it due to the
earth at a height equal to half the radius of the earth? (1+2)

Draw the stress - strain curve of a loading wire. In the graph mark the following
A) Elastic limit B) Fracture point C) Elastic region D) Plastic region

Derive the expression for work done in isothermal process
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Show that the average kinetic energy of gas molecule is directly proportional to absolute temperature.

i) A simple pendulum has a time period T on the surface of earth. What will be the time period if it is

brought to the surface of moon? (On the surface of moon acceleration due to gravity is 1/6 of that on

earth )

ii) Lengths of two simple pendulums are 1.44m and 1m. Calculate the ratio of their time periods ?
(1+2)

Answer any 3 questions from 37 to 42. Each carries 4 score. (3 X 4 =12)

All physical quantities can be expressed in terms of dimensions.

a) Write the principle of homogeneity of dimensions.
b) A boy argues that time period (T) of a simple pendulum may depend on length (I) of the
pendulum,mass (m) of the bob,and acceleration due to gravity (g) at the place. Deduce an expression
for time period of a simple pendulum using dimensional analysis.

(1+3)
A boy throws a cricket ball with a velocity u at an angle 8 with the horizontal.
a) Derive an expression for maximum height reached by the ball.
b) If the ball is thrown with a velocity of 28 m/s in a direction 30° with the horizontal, find the time
taken by the ball to return to the same horizontal level. (2+2)

a) State the law behind the working of hydraulic lift.
b) With the help of a diagram explain the working of hydraulic lift. (1+3)

A blacksmith heats the iron ring before he fits it on the rim of the wooden wheel of a bullock cart.

a) Which property of iron is made use of here?

b) The length of an aluminium cable between two electric posts is 30m. How much will its length
increase when the atmospheric temperature increases from 25°C to 35°C.

( Coefficient of linear expansion for aluminium is equal to 2.5 X10° K™)

c) Give a situation where a substance expands, both on heating and cooling. (1+2+1)

a) Show that the function x(t) = sinwt — coswt represent a simple harmonic motion.
b) What are the values of amplitude and initial phase in the above function.  (2+2)

A wave travelling along a string is described by y = 0.005 sin (80.0x — 3.0 t) in which x, t and the
numerical constants are in SI units. Find

i) the wavelength

ii) frequency

iii) period

iv) velocity of the wave (1+1+1+1)
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43.

44.

45.

46.

Answer any 2 questions from 43 to 46. Each carries 5 score. (2X 5 =10)

Banking of road helps to get enough centripetal force and thereby
increases the limit of maximum safe speed of vehicle.

a) Name the forces A, B and C acting on the car in the figure.
b) Derive the expression for maximum allowed speed of a vehicle on a

banked road with friction. (2+3)

710

a) The turning effect of force is maximum when the angle between r and F is............

b) A body is moving along a curved path of radius 0.50m. A force is applied at an angle 60° with
radius which produces a torque of 20v3 Nm. Calculate the force applied.

c)The possibility of falling backward with the ladder is more when you are high up on the ladder than

when you just begin to climb. Explain why?

The rotational analogue of force is moment of force, also called torque.

(1+2+2)
The acceleration due to gravity may vary with altitude and depth.

a) Write the expression for acceleration due to gravity on the surface of earth in terms of mass and
radius of earth.

b) Arrive an expression for acceleration due to gravity at depth 'd ".

c) Draw a graph showing variation of 'g' with distance from the centre of the earth.

(1+3+1)
a) State and prove Bernoulli's principle.

b) Can Bernoulli's equation be used to describe the rapid flow of water through a river.
(4+1)
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43.

44.

45.

46.

43 3@ 46 QIHOWBS 62193463BSITD GO0 2 ag) RO DODO0 MDD B3d.
5 M5e»aa aflao (2X5 = 10)

cooWlongd  eniogslot)  QIDAOMEBRUBLS  @BAUUDINOD  BREIGB(BeNIEle  LIElEMM@IMIo
IsA@ICl@EMINSS aload0IWleRIWaIdlW] adeble fleeymalmio
MO0 HIM].

a) 2@ B:06mlaflcleeiam &0l@ @Ie@IUlenseq]syam A, B, C
o) ENILIBBSIOS Cal)DNID:.
b) cLIBaHEMMSBS  6NIVEH 21D 630} CGOIAWI@ QAIOMODINY gl

@OMAUBTIAOD aloMAUW] GUNM@OS MAIIB;50 Oaild0loe)d:. f—’j'[’;,
(2+3)

NILIODI) (BAEM2IEINOMIERSS VBV NILIOTHISNE HAINNF GOLOAID BSIBHE) @6).
a) 8S0BHE) alOMOAUUWIIBIENUIRD I - Mo F M}o MSDIENBS EHIEND ............ @@Ioloeee

b) 0.50m EDOMS8 AUODaIODIM &Sl 80} A} aleileaym). eoovleng cluo@moal 60°
806MI@ &30} enitlo (EIEWIUTlB6EMI0Ud 20vV3 Nm 650888 MIdmilesseq]simi. mallsipom enielo
MBI LN D>.
) 6oQIeMI Dale@IUI 2] HOIM MVMBAROHI@ MIBRUD OWOOTIHLICTRENIIUD ollimleelss
afleomss MVOWI® 6WIAIEMIVIB BH@OIMB MISEERIEMNIILIBIGIENHNHIUD B)SYMELIOE).
2) M 306MBIEMMM QllUdEld:@lB6)H:?

(1+2+2)
NIO)D]IHBaHEMo MYLIMBS M|O6Mo BIAIWAS (IMRIOMIT MIMI8s d@WOOMIMe @RYSOMIMo
@PMIVOLa] QI@OIVEQ|STo.
a) QAlES EIMEIMTIOL! U0} MEIMB8  @OeMOIO , EElWeEs @OVl GO 2ud
©qSIM, QVAAIB:0 af) IO,
b) d @D NIOIMIIBBaHEMo MEIMSS M|O6Mo HeNBLaIlSIENHIM MAOIDIBHM AVANIOB:o

03 ilo0le6)b:..
Q) cles awWsEMI@ Mlam God:elo QAIBRLIEaIM@INMIVAla] 'g’ @OS A®OIVo &06mMIeeiam

(@9af) QIO O] (1+3+1)

a) 9NIBMOSEIWIOS Do (EITV®INNBNG@0 HDSIVIBNG@0 §.2IQRD.

b) &0} miloleel E@OTIVIERSS 23e1@IAI000O® AllaIoleed0d HMIBMMSEIWIHS VA0

9aleIUNLSHICAN] ? (4+1)
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