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PHYSICS Cool-off time : 20 Minutes
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General Instructions to Candidates :
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There is a ‘Cool-off time’ of 20 minutes in addition to the writing time.

Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.
Read questions carefully before answering.

Read the instructions carefully.

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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Answer any 3 questions from 1 to 5. Each carries 1 score. B x1=3)

1.  Name the branch of physics which deals with light energy.
(a) Optics
(b) Electrodynamics
(c) Mechanics

(d) Thermodynamics

2. Out of the fundamental forces in nature, which is the weakest force ?

3.  The maximum value of static friction is called

4.  The moment of linear momentum is called

5. According to Kinetic theory of gas, what is the pressure of an ideal gas molecule ?

Answer any 5 questions from 6 to 16. Each carries 2 scores. 5x2=10)

6.  Write the SI units of the following fundamental quantities :

(a) electric current

(b) plane angle

7. A body is traveling along a circular path of radius 10 m as shown below. If it travels

from A to B, find the distance and displacement of the body.
A
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8. Write whether the work done in the following cases are positive, negative or zero.

(a)
(b)
(c)
(d)

Work done by frictional force.
Work done by centripetal force on a body moving in a circular path.
Work done by gravitational force in a freely falling body.

Work done by a person carrying a load on his head and walks along a horizontal

level road.

9.  The magnitude of Kinetic energy of a body is ‘K’. What is its kinetic energy if its

velocity is doubled ?

10. State Newton’s law of gravitation.

11.

F

F

B T

(a) Name the type of strain produced in the above figure.

(b)

Write the equation for this strain.

12.  What is modulus of elasticity ? What is its unit ?

13. Calculate the efficiency of a heat engine working between 273 K and 373 K.

14. Define isochoric process. What is the work done during this process ?

15. State the law of conservation of angular momentum.
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16.

17.

18.

19.

20.

21.

22.

Find the torque of a force 77 + 33\ — 5k about the origin. The force acts on a particle

AN AN A
whose position vectoris i — j + k.

Answer any 4 questions from 17 to 24. Each carries 3 scores. 4x3=12)

1
The distance travelled by a freely falling body is given by the equation, y = vt — 5 gt?.

Using principles of dimensions, check the correctness of the equation.

(a) Define average velocity and average speed. 2)

(b) Draw the position-time graph of body having zero acceleration. 1)

Say whether the following statements are true/false :
(a) Kinetic friction depends on velocity of the body.
(b) Static friction is independent of area of contract.

(¢) Kinetic friction is directly proportional to normal reaction.
State Newton’s second law of motion. Using it derive an equation for force.

(a) What is the rotational analogue of force in linear motion ? 0}

(b) It is difficult to close or open a door by applying force at the hinges. Why ? 2)

The moment of inertia of a disc of mass ‘M’ and radius R about an axis passing through
RZ
its centre and perpendicular to its plane is 5 -

(a) What is the radius of gyration in this case ? 1

(b) Using theorem of Perpendicular axes, derive an equation for moment of inertia of

the disc about a diameter. 2)
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23.

24.

25.

26.

27.

(a) Define orbital velocity of satellite. 1

(b) Derive an expression for orbital velocity. 2)

(a) Write any two postulates of kinetic theory of gases. 2)

(b) Write an equation for average kinetic energy of a molecule in terms of absolute

temperature. €))

Answer any 5 questions from 25 to 35. Each carries 4 scores. (5 x4=20)

(a) A and B are two vectors acting at an angle 6 as shown in figure. Redraw the

figure and mark the resultant vector R. 1)
Q
B
0
(0] A >P
(b)  Write the magnitude of the resultant vector R. 1

(c) Two forces A and B of magnitudes 6N and 8N are acting perpendicular to each

other. Find the magnitude of the resultant force. 2)

A projectile is projected with a velocity V, making an angle 6 with horizontal. Derive

equations for maximum height and time of flight for a projectile.

(a) Define impulsive force. Give one example for it. 2)

(b) A batsman hits back a ball straight in the direction of the bowler without changing

its initial speed of 12 ms~!. If the mass of the ball is 0.15 kg, determine the

impulse imparted to the ball. (Assume linear motion of the ball) 2)
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28. (a)

(b)

29. (a)

(b)

30. (a)

(b)

31. (a)

(b)

State the principle of conservation of mechanical energy. 1

Prove the principle of conservation of mechanical energy in the case of a freely

falling body. 3

Derive an equation for the potential energy of a stretched spring. 2)

Draw a graph showing the variation of kinetic energy and potential energy with

displacement in the case of a spring obeying Hooke’s law. 2)

Write the equation connecting acceleration due to gravity (g) and universal

gravitational constant (G). 0}

Derive an equation for acceleration due to gravity at a depth ‘d’ from the surface
of earth. A3)

State Pascal’s Law. 1)

A hydraulic automobile lift is designed to lift cars with a maximum mass of 3000
kg. The area of cross-section of the piston carrying the load is 425 cm?. What

maximum pressure would the smaller piston have to bear ? 3)

32. State and prove Bernoulli’s principle.

33. (a)

(b)

FY-324

Explain anomalous expansion of water. 2)

Calculate the amount of heat energy required to convert 10 kg of water at 100 °C
to steam at 100 °C. 2)

(Latent heat of vaporization of water is 22.6 x 10° Jkg™!)
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34. With the help of a diagram derive an equation for the period of a simple pendulum.

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

Calculate : (a) the amplitude, (b) wavelength and (c) the period of the wave.

Answer any 3 questions from 36 to 40. Each carries 5 scores. B x5=15)
36. (a) State principle of homogeneity of dimensions. 2)

(b) The kinetic energy (K) of a body depends on its mass (m) and its velocity (v).

Using the above principle derive an equation for kinetic energy. A3)

1
37. (a) Derive positon-time relation (x = vt + 5 at?) for a uniformly accelerated body. 3)

(b) The velocity-time graph of a body is given below. Find the displacement of the

body during the time interval 5 s to 15 s. 2)
T 30
v 20
m/s
10
O 5 10 15 20 25
t(s) ——

38. A car of mass ‘m’ moves with a speed ‘v’ along a banked road of radius ‘R’.
(a) Draw a diagram showing all the forces acting on the car. 2)
(b) Using the diagram derive an equation for the maximum safe speed. 3
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39. (a)
(b)
40. (a)
(b)

FY-324

State parallel axes theorem of moment of inertia. 2)

What is the moment of inertia of a rod of mass M and length L about an axis

perpendicular to it and passing through one end ? 3

Derive an equation for acceleration due to gravity at a height ‘h’ above the surface
of earth. A3)

Calculate the value of acceleration due to gravity at a height equal to half of the

radius of earth from the surface of earth. 2)

14



39. (a)
(b)

40. (a)
(b)

FY-324

©20A(F Boan EHMBaHJWINS TVAIANO @RSH AVRLIMNO (AIMOATBE)B. )

‘M’ 20qule ‘L dflgmss®@o® 80) samwleon ago@slen. sowomile)es
BeMWIM) L1oNIAIW] HSANEAIIDHIAN GRAHODTID @RYWOOAIAST WSS HAONG

80a0 EDMBBaHY BEMNBNIHN)D. 3)

@)21W)eS (EI®EIGIE3 MMl ‘h’ DVOGTNENSS E)NOIMIIBHBaHEM @IV

@6M)M@IMBB ALAAUID Yo )afldBla0)w. 3)

DWOo, R)AIWNS BRHOTNIM ald®IWIV aoNim)aileoe! UEIMIIBBaHem

@IOEMo BHEMNANIHMN . 2)

15



FY-324

16



