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+ Thereisa'cool off time' of 15 minutes inaddition to the writing time of 2 hrs.

* Youare neitherallowed to write youranswers nor to discuss anything withothers during the ‘cool off time'.

» Usethe 'cool off time' to get familiar with questions and to plan your answers.

» Read the questions carefully before answering

*  All questions are compulsory and only internal choice is allowed.

*  When you select aquestion, all the sub-questions must be answered from the same question itself.

» Calculations, figures and graphs should be shown inthe answer sheet itself.

+  Malayalam version of the questions is also provided.

* Give equations wherever necessary

* Nonprogrammable calculators are allowed in the Examination Hall.
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The nuclear force is the strongest of all | 1.

fundamental forces. The range of

nuclear force is ...... e fermi (1)

The correctness of equations can be

checked by the method of dimensional

analysis.

(a) Name the principle used.

(b) If “T" is the tension, ‘L’ is the length
and ‘m’” is the mass per unit length
of a string, then check the
correctness of the equation for

fr ncy n = 52 Jf ine th
equency ok using the
method mentioned above.
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() “Two quantities having the same
dimensional formula are considered to be
always the same”. Comment on the
statement. (1+2+1=4)

3. The table given below shows velocity

of an object at different times

3.
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(@) Draw acceleration-time graph?

(b) Find the distance travelled by the
object in 20 s?

() Write an example where
acceleration and velocity are in
opposite directions?  (1+2+1=4)

An object that is in flight after being

thrown or projected is called a

projectile.

(@) Which component of the velocity of
a projectile remains constant
throughout the motion?

(b) Derive the equations for time of
flight and maximum height attained
by a projectile.

(¢) Show that the ranges are same for
two angles of projection for a
projectile with same velocity of
projection. (1+2+2=5)

An external unbalanced force is always
required to break the inertia of a body
which is either in the state of rest or the
state of motion along a straight line.
(@) Which law governs this statement?
(b) ” All forces produce acceleration”.
Comment on the statement.
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(c) Ablock of mass 30kg is resting on a
smooth horizontal surface. One end
of a uniform rope of 10kg is fixed to
the block, which is pulled in the
horizontal direction by applying a
force of 200N at the other end. Find
the tension in the middle of the rope?

(142+2=5)

6. Work energy theorem is an integral

form of Newton’s second law.

(a) Prove the work-energy theorem for a

variable force

(b) Abob of mass m is suspended by a light

string of length L. It is imparted a

horizontal velocity v, at the

lowest point A such that it

completes a semi circular

trajectory in the vertical

plane with the string slacks

only on reaching the topmost

point C. If B is the mid-point

of the semi circular trajectory,

find

(i) v, (ii) the speeds at points B A

and C (iii) the ratio of kinetic

energies at B and C. (2+3=5)

A person with small balls in his hands

streched to his sides is standing on a

turn table which is rotating with a

constant angular velocity.

(@) Obtain a mathematical expression
for the rotational KE of the system.
Explain what happens when he
drops his hands to his sides.

(b) If the person, instead of dropping
hands to his sides, holds his hands
over his head, the table

(i) stops rotating

(ii) rotates with lesser speed

(iii) rotates with more speed

(iv) rotates with same speed

(4 +1=5)
OR
(@) The earth is moving around the sun

(@)

(b)
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in elliptical orbit and this brings
about the seasons.Here the law of
conservation of angular momentum
is conserved.
Derive a relation connecting angular
momentum and moment of inertia.
Hence, find the duration of the day,
if the earth suddenly shrinks to %
of its present radius, without any
change in mass.

(b) If the earth suddenly stops all of its
rotations, the duration of a day is

(i) zero hour (ii) 24hours
(iil) 7Zhours (iv) infinity
(4 +1=5)

(a) "Mangalyan” is the artificial satellite
to study the planet “Mars” fully
designed and launched by ISRO.

Assume that “Mangalyan” revolves
around the Mars in a circular orbit
of radius 300km. What is its speed,
period and radial acceleration?

(Take mass of Mars is 6.4169X10%kg)

(b) Kepler's laws are applicable to
(i) the sun and the planets only
(ii) the sun and the earth only
(iii) the sun, the earth and the natural

planents only
(iv) the sun, the earth, the natural and
artificial satellites (4 +1 =5)
OR

(@) What is gravitational potential
energy? Derive an expressions for
gravitational potential energy and
gravitational potential.

(b) If we select the surface of earth to be
a reference, the potential energy at
a point outside the earth is
(i) negative (i) positive
(iii) always zero (iv) always unity

(4 +1=5)
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10.

11.

" Brass is more elastic than Rubber”. Do
you agree with the statement?
Substantiate your answer. (2)
A boy dips a capillary tube in water,
water rises through it.This is called
capillary rise.

(a) Obtain an expression for the rise of
liquid in the capillary tube

A capillary tube of length 18cm and
radius 0.5mm is dipped into the
water. Water rises to a height of
12cm. If the tube is cut into two
equal halves and one of them in
dipped into water, what happens?
If water rises in the tube, to what
height the water will rise? If water
cannot rise in the tube, give the
reason, (4+3=7)

b)

OR
During windstorms, roof of certain
houses are blown off without
damaging other parts of the houses.

(a) State and Prove the theorem which
explains this phenomenon.

(b) State and Prove Torricelli’s theorem.

(4+3=7)

Recently “The United Nation” has

appreciated the measures to control

global warming by the World

(@) Explain briefly the “Green House
Effect”

(b) ” All substances expand on heating
and so expansion coefficients are
always positive”. Comment on the
statement. (2+1=13)

. The sudden burst of a cycle tyre is an

example for adiabatic process.

(@) Derive an expression for the
workdone in the above process.

(b) Milk, Sugar and coffee kept in a
thermoflask are vigorously shook.
Explain what happens to its internal
energy. (2+2=4)
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13.

14,

15.

An ideal gas with initial pressure P,

volume V and temperature T is allowed

to expand adiabatically untilits volume
becomes 5.66V, while its temperature
falls to T/2. Find the number of degrees

of freedom. 2

All periodic motions are not simple

harmonic in nature.Oscillations of

simple pendulum is an example for

Simple Harmonic Motion.

(@) Define Simple Harmonic Motion
and derive an expression for
differential equation for it.

(b) A simple pendulum, consisting of
a ball filled with water, is allowed
to oscillate simple harmonically.
Water is flowing through a small
hole at bottom of the ball. Explain
what happens to the time period of
the simple pendulum. (2+2=4)

A pebble is dropped into the water.

Certain waves are formed on the surface

of water.

(@) Which type of waves is produced?

(b) The equation for such a wave is
y = 4sinz (2t-0.01x) where x and y
are in cm and t in seconds.

Find its (i) amplitude
(ii) wavelength
(iii) initial phase and (iv) frequency

(c) "Sound is always a longitudinal

wave”, Comment on the statement.
(1+2+1=4)
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