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® There is a ‘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 questidhs 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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8.

Answer any three questions from 1 to 4. Each carries one Score.
Bx1=3)
The rotational analogue of mass is called : )

Which among the following possesses the highest specific heat capacity ?
(i) Metals (i) Ice
(iii) Water (iv) Glass

A light body and a heavy body have equal kinetic energies, which one has greater
momentum ?

Select the strongest force from the following list.

(Electromagnetic force, Gravitational force, Weak nuclear force)

Answer any six questions from 5 to 11. Each carries two Scores.
(6x2=12)
Obtain the relation between linear velocity and angular velocity.

The position — time graph of two objects A and B are shown below.
xl\

A

602
30°

>t
(& Which body has greater velocity ?
(b) Find the ratio of velocities of A and B.

The moment of inertia of a thin rod of mass M and length / about an axis perpendicular to

MP2 :
the rod at its midpoint is T Find the moment of inertia of the rod about an axis

perpendicular to it and passing through one end of the rod.

Derive an expression for the variation of g with height (h) above the surface of the earth.
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9.  Derive the relation C — C, =R where C; and C, are molar specific heat capacities of

an ideal gas at constant pressure and volume respectively and R is the universal gas
constant.

10. What do you mean by Mean free path ? Give an equation for Mean free path.

11. A particle executes SHM of amplitude A. At what distance from the mean position is

its kinetic energy equal to its potential energy ?
Answer any six questions from 12 to 18. Each carries three Scores. (6 x3=18)

12. A large force acting for a short interval of time is called impulsive force.
(3 What is the SI unit of impulse ? 1)

(b) Two billiard balls each of mass 0.05 kg. moving in opposite direction with speed
6 m/s collide and rebound with the same speed. What is the impulse imparted to
each ball due to the other ? . )

13. The velocity — time graph of an object is given below.

n

z

£1

=

Vo
0 Time —> ;

(@) The area under this graph gives ; 1)
(b) Derive the relationx =V t+ Y2 at? using the above graph. )

14. A body cools from 80°C to 50°C in 5 minutes. Calculate the time it taken to cool from
60°C to 30°C. The temperature of the surrounding is 20°C. 7"
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15. Derive an expression for period of oscillation of a loaded spring.

16. The stress-strain graph of two materials A and B are shown below.

41\ A
8 A g B
» n
Strain . Strain 2
(a) State the law which relates stress with strain. (§))
(b) Which of the two materials has the greater Young'’s modulus ? §))
(¢) Which of the two materials is more ductile ? (1)

17. A solid cylinder of mass 20 kg. rotates about its axis with angular speed 100 rad. s°L.
The radius of the cylinder is 0.25 m. What is the kinetic energy associated with the

rotation of the cylinder ? What is the magnitude of angular momentum of the cylinder

about its axis ?

18. Camot cycle for a heat engine with an ideal gas as the working substance is shown

below.
1.15 ;Pl,v,,'rl}
P
0 v—b’;
(a) Name the four processes taking place in Carnot cycle. )
(b) Can a Carnot engine work if its sink and source are inteychanged ? Explain. 1)
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Answer any 3 questions from 19 to 22. Each carries four Scores. B x4=12)
19. The figure below shows the path of a projectile motion.
Yh ‘
]_}0 /”’_ ~‘\\\
/ AN
/ \
/ \
!/ \
\
9 \
M\ 5 -
0
(@) Obtain the expressions for maximum height and time of flight. 3)
(b) What is the angle of projection for maximum horizontal range ? 1))
20. Several games such as billiards, marbles or carrom involve collision.
(a) What is meant by completely inelastic collision ? 1)
(b) Show that in a perfectly elastic collision in one dimension, the relative velocity

after collision is numerically equal to relative velocity before collision. 3

21. Kepler formulated three laws of planetory motion.

(a)
(b

(©)

State the Kepler’s law of periods ? : a)

A saturn year is 29.5 times the earth year. How far is the saturn from the sun if the
earth is 1.5 x 10° km away from the sun ? Q?)

Of which conservation law is the Kepler’s second law of planetory motion, a
consequence ? - §))

22. When a metallic sphere falls through castor oil, its velocity become uniform, called

terminal velocity.

(@)
(b)

(©
FY 24

Write the expression for terminal velocity. 1)

The terminal velocity of a copper ball of radius 2 mm falling through a tank of oil
at 20°C is 6.5 cm/s. Compute the viscosity of the oil at 20°C. Density of oil is

1.5 x 103 kg/m3. Density of copper is 8.9 x 103 kg/m3. . (2)
Rain drops falling under gravity do not acquire very high velocity. Why ? §))
W$ |
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Answer any three questions from 23 to 26. Each carries five scores. Bx5=15)

23. The correctness of equation can be checked using the principle of homogeneity in
dimensions.

(a) State the principle of homogeneity. 1)

l
(b) Using this principle, check whether the equation f = 2= \/é is dimensionally

correct, where f-frequency, /-length and g-acceleration due to gravity. )
(c) The velocity V of a particle depends on time ‘t" as V = At?> + Bt. Find the
dimensions and units of A and B. )

24. The static friction comes into play at the moment the force is applied.
(a) Write the relation between static friction and normal reaction. 1)

(b) Determine the maximum acceleration of the train in which a box lying on its floor
will remain stationary, given that the coefficient of static friction between the box
and the train’s floor is 0.15. )

(c) State the laws of limiting friction. )

25. While conducting a resonance column experiment in the laboratory you can hear the
maximum sound at a certain height.

(a) Which phenomenon is responsible for this ? 1)

(b) Is resonance column apparatus an open pipe or a closed pipe ? 1)

(c) Find the ratio of frequencies of the first three harmonics in the resonance column
apparatus. ? A3)

26. A fluid moving in a pipe of varying cross-sectional area is shown below.
D E

h,
—_— ¥
(@) What is the difference between streamline flow and turbulent flow ? 2
(b) State and prove Bernoulli’s principle. A3
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