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Part - 111
PHYSICS

Maximum : 60 Scores
Time : 2 Hours

Cool off time : 15 Minutes

/General Instructions to Candidates : \\

® There is a 'Cool off time' of 15 minutes in addition to the writing time of
2 hours.

You are neither allowed to write your answers nor to discuss anything with
others during the 'cool off time'. '

Use the 'cool off time' to get familiar with questions and to plan vour answers.
Read the questions carefully before answering.

All questions are compulsory and only internal choice is allowed.

2 2 & @

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

Calculations, figures and graphs should be shown in the énswer sheet itself.
Malayalam version of the questions is also provided.

Give equations wherever necessary.

Electronic devices except nonprogrammable calculators are not allowed in the
Examination Hall.
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1. Which one of the following force
is present between all objects 1n

universe?
a) Electromagnetic force
b) Magnetic force
¢) Gravitational force
d) Strong nuclear force . (1)
2. a) The error in the measurement
of radius of a circle is 0.6%.
Find the percentage error in
the calculation of the area of
the circle. (2)
b) Name the principle used to
check the correctness of an
equation. 1)
¢) What is the number of
significant figures in
0.00820 J? )
3. Velocity — time graph of an object
is given below.
Velocity
_ (m/s)
>
, Time (s) —>
a) What type of motion is
indicated by the above graph? (1)
b) Derive a relation connecting
the displacement and time for
this type of motion. (2)
.¢) The ratio of velocity to speed
of an object is ...........
1) one
i) greater than one
1i}) less than one
iv) either less than one or
equal to one ‘ (1)
("N
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When a body 1s projected into air
with certain initial velocity
making an angle with the
horizontal, it will travel in a

parabolic path.

a) What are the vertical and
horizontal components of

velocity?

b) With a diagram, derive an

expression ‘for :
1) Maximum height
1) Time of flight
¢) A ball i1s dropped through the
window of a train travelling

with high velocity, to a man

standing near the track. The

-

1) falls down vertically
1) moves straight horizontally
iii) follows an elliptical path

1v) follows a parabolic path
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When a horse suddenly starts

moving, the rider fails backward.

a) Name and state the law used

to explain the above situation.

b) State the law of conservation

of linear momentum and
~"

prove it on the basis of second

law of motion.

¢) State true or false.

An iron ball and a wodden ball
of the same radius are
released from a height in

vaccum; the iron ball will

reach the ground first.

Force is required to lift a body
from the ground to a height h and
work is measured as the product
of force and magnitude of

displacement.

a) Name the energy possessed by
the body at maximum height.

Write an equation for it.

b) A man of mass 60 kg carries a
stone of mass 20 kg to the top
of a multistoreyed building of
height 50 m. Calculate the

total energy spent by him?
(g = 9.8 m/s%)
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The rotational analogue of force
is moment of force, also called

torque.

a) The turning effect of force 1s
maximum when the angle

between 7 and F 1S ..o

b) A wheel starting from rest
acquires an angular velocity of
10 rad/s in two seconds. The
moment of inertia of the wheel
1s 0.4 kg m>. Calculate the

torque acting on it.

¢) The possibility of falling
backward with the ladder is
more when ycu are high up on
the ladder than when you just
begin to climb. Explain why.

The acceleration due to gravity

may vary with altitude and depth.

a) Arrive at an expression for

acceleration due to gravity at

a height h. (h << Ry)

b) Why does satellite need no fuel
to go around a planet in its
fixed orbit?

c) Acceleration due to gravity is

independent of ...........

(mass of earth / mass of body)

OR -
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stress

OR

For a particle to overcome the
gravitational pull of the earth, it
is projected with a minimum

velocity.
a) Name the minimum velocity.

b) Obtain an expression for the

above minimum velocity.

¢) A ball bounces more on the
surface of the moon than on

the earth. Explain why.

The stress-strain graph for wires
of two materials A and B are

given below.

i

(1)

(2)

(2)

strain —

a) Which material is more
ductile?

b) When spring balances are
continuously used for long
they

time, show wrong

reading. Explain why.
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10. In

11.

case of fluids law of
conservation of energy can be
explained with Bernoulli's
principle.

a) State and prove Bernoulli's

principle.

b) While travelling in aeroplane,
it is advisable to remove ink
from fountain pen. Why?

OR
Viscosity is the frictional force in
fluids.

a) When a small metal ball is
falling through a viscus
medium, what are the various
forces acting on it? Using this
arrive at an expression for
terminal velocity.

b) Raindrops falling under
gravity do not acquire very
high velocity. Why?

a) Heat engine is a device used

to convert energy into

...........

b) Name the four processes
taking place in Carnot cycle.

Draw indicator diagram of
Carnot cycle.

¢) A hole is drilled in a copper
sheet. The diameter of the
hole is 4.24 cm at 27°C. What
1s the change in diameter of
the hole when the sheet is
heated to 227°C? (Coefficient
of linear expansion of copper
=1.7%x107%/9C)

d) Write four postulates of

kinetic theory of gases.
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12.

13.

Motion of a simple pendulum is
an example for simple harmonic

motion.

a) What do you mean by simple

harmonic motion?

b) The acceleration due to
gravity on the surface of the
moen is 1.7 m/s?. What is the
time period of a simple
pendulum on the moon, if its

time period on the earth 1s 3.5

second?

In resonance column experiment,
we can hear maximum sound at a
certain height. This is due to the

phenomenon of resonance.

a) Show that for a pipe closed at
one end, the frequencies are

: : . cyy —=1-9-17
in the ratio 01.02.03-1.3.0.

b) Open pipes are preferred to
closed pipes in musical

instruments. Why?
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