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IMPROVEMENT/SUPPLEMENTARY EXAMINATION, OCTOBER 2022
Part — III Time : 2 Hours
PHYSICS Cool-off time : 15 Minutes
Maximum : 60 Scores
/ General Instructions to Candidates : \
® Thereisa ‘Cool-off time’ of 15 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.
® (alculations, 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 S questions from 1 to 7. Each carries 1 score.

(5x1=5)

1. A body is moving along a circular path. What is the work to be done by centripetal

force ?

2. Light year is the unit of

(a) time

(b) distance

(c) velocity

3.  State the Hooke’s Law.

4. Principle of hydraulic lift is

5. What is sublimation ?

6.  State true or false :

Time period of a simple pendulum depends on mass of the bob.

7. State law of conservation of angular momentum.

Answer any S questions from 8 to 14. Each carries 2 scores.

8.  Name four fundamental forces in nature.

9.  Distinguish between average velocity and instantaneous velocity.
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10. State work-energy theorem.

11. Define angle of contact.

12.  Why do metal utensils have wooden handles ?

13. State law of equipartition of energy.

14.  Write the equation for a speed of a transverse wave on a stretched string.

Answer any 6 questions from 15 to 22. Each carries 3 scores. (6 x3=18)

213
15. A physical quantity X is given by X = a

cd

in a, b, ¢ and d are 4%, 2%, 3% and 1% respectively, calculate the percentage error

. If the percentage errors of measurement
in X.

16. For a uniformly accelerated body, prove that
: 1,
i x=vit+ 5 at

(i) v*= Vg + 2ax

17. State and prove Newton’s second law of motion.
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18. Derive the expression for maximum speed of a car on a banked road. (Considering

friction)

19. Derive the expression for escape velocity from the surface of earth.

20. Two wires of diameter 0.25 cm one made of steel and the other made of brass are
loaded as shown in figure. The unloaded length of steel wire is 1.5 m and that of brass

wire is 1 m. Compute the elongations of steel and brass wire.

p777777777777774

Steel | 1.5 m

L_l4ke

Brass| 1 m

6 kg

21. Derive the expression for capillary height.

22. Derive the expression for kinetic energy of a rotating body.

Answer any 3 questions from 23 to 27. Each carries 4 scores. Bx4=12)

23. A projectile is projected with a velocity v, making an angle 6 with the horizontal. Find

the expression for
(i) maximum height
(i) time of flight
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24.

25.

26.

27.

28.

29.

30.

(a) State the law of conservation of energy.

(b) Prove the law of conservation of mechanical energy in the case of freely falling
body.

State and prove Bernoulli’s Principle.

Carnot engine is an ideal heat engine. Explain Carnot cycle.

Find equations of the first, second and third harmonics of standing waves formed in an

open pipe and show that v, : v, v, =1:2:3.

Answer any 3 questions from 28 to 32. Each carries S scores. B x5=15)

(a) What is meant by uniform circular motion ?

(b) Derive the expression for centripetal acceleration.

(a) State law of static friction.

(b) Determine the maximum acceleration of the train in which a box lying on its floor
will remain stationary given that coefficient of friction between the box and the

train’s floor is 0.15. Take g = 10 ms 2.

(a) State the theorem of parallel axes.

(b) Derive the expression for moment of inertia of a disc about an axis passing

through the centre and perpendicular to the plane.
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31. Acceleration due to gravity changes with height

(a)

(b)

32. (a)

(b)

FY-824

Derive the expression for acceleration due to gravity at a height h above the

surface of earth, where h <<R. 3)

At what height above the earth’s surface, the value of g is same as that in a mine

80 km deep ? (2)

Derive the expression for period of oscillation of a simple pendulum. 4)

What is the length of second pendulum ? 1)
10
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