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PHYSICS
Maximum : 60 Scores
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Cool off time : 15 Minutes

4 General Instructions to Candidates : N

* There is a ‘cool off time’ of 15 minutes in addition to the writing time of 2 hrs.

* You are not 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 your answers.

* Read questions carefully before answering.

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

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

e 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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. The weakest force found in nature

a) Strong Nuclear Force
b) Weak Nuclear Force
c) Gravitational Force

d) Electromagnetic Force (1)

Pick the odd one out from the
following

a) Atomiser
b) Hydraulic Lift
c) Venturimeter

d) Aerofoll (1)

The correctness of an equation is
checked using the principle of
homogeneity.

For an equation, x = a + bt + ct?;
where x is in metre and t in second.
What will be the dimension of '’ ? (1)

The coefficient of thermal expansion
in solids are mainly i) Coefficient of
Linear Expansion () ii) Coefficient
of Area Expansion (B) iii) Coefficient
of Volume expansion ().

a) What s the ratio of o, and y ? (1)

b) Invar is used for making
pendulum of clocks. Why ? 1)
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5. Significant figures determine the
accuracy of the measurement of a
physical quantity.

a) The radius of a sphere is given by
R =1.03 m. How many significant
figures are there in it ? (1)

b) If the percentage error in
calculating the radius of the
sphere is 2%, what will be the
percentage error in calculating
the volume 7 (1)

6. A sound travelling along a string
is described by y = 0.005 Sin

(80.0x—-3.01).
~a) Calculate :
i) Amplitude (1)
i) Wavelength (1)

b) Where will a man hear a louder
sound in the case of stationary wave
(node or antinode) ? Why ? (1)

7. Stress — Strain graph of two
materials is shown below :

Stearev
a) State the law which relates
stress with strain. (1)
b) Which material is more ductile
(AorB)? (1)

¢) Which material is preferred for
making springs (A or B) ? Why ?
(1
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8. Simple Pendulum is an example for

a harmonic oscillator.
a) Define Simple Harmonic Motion. (1)

b) What is the expression for the
period of oscillation of a simple
pendulum ? (1)

c) A girl is swinging on a swing in
the sitting position. How will the

period of swing be affected if she
stands up ? 1)

A gas is made up of hydrogen and
oxygen molecules.

a) Which molecule moves faster? (1)

b) Find the ratio of the velocities of
hydrogen and oxygen molecules.

(2)

10. Arefrigerator takes a quantity of heat
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‘Q’ from the cold body, with work
done ‘W’ on it, transfers heat to the
hot body.

a) What does the ratio Q/W
represent ? (1)

b) The value of Q/W cannot be
infinity. State the law of
thermodynamics that explains
this statement. (2)

c) It is possible to cool a room by
leaving the door of the electric
refrigerator open. Comment on
this statement. 1)
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11. Acceleration-time graph of a body
is shown below :

5

LY frmm—————

a(n/s”)

a) Draw the corresponding velocity-
time graph. (1)

b) What does the area under the
velocity-time graph represent ? (1)

c) Arrive at a relation connecting
velocity (v) and time (1) for a
uniformly accelerated body.  (2)

12. A stone is thrown upward from a
moving train.

a) Name the path followed by the
stone. (1)

b) A particle is projected with a
velocity ‘u’ in the direction
making an angle @ with the
horizontal. Find :

1) Time of flight
2) Maximum height (3)

¢) Amancan jump on moon six times
as high as on earth. Why ? (1)
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Answer either question13 A or13 B

13. A)

a) When air is blown in between
the two balls, will they attract
or repel ? (1)

b) State the principle that
explains your observation. (1)

C) Using this principle, derive
Torricelli’'s equation [Speed of
Efflux] (3)

OR

When a thin tube is dipped in
water, water rises in the tube
through a height ‘h’

a) Name the phenomenon. (1)

b) Arrive atan expression for the
height of the water rise (h) in
the tube. (3)

c) Willwater overflow, if the tube
is cut at level A ? Justify your
answer. (1)
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14. Athin circular ring is rotating about

5.

an axis.

a) State the theorem which will
help you to find the moment of
inertia about its diameter. (1)

b) Using this theorem, find the
moment of inertia of the ring
about its diameter. (2)

c) A ring rolls down the inclined
plane without slipping. Find the
velocity of the ring when it
reaches the ground. (2)

A circular track of radius 400 m is
kept with outer edge raised to make

- 5 degree with the horizontal.

16.

615

a) What do you call this type of
construction of tracks ? 4}

b) Obtain an expression for the
maximumpermissible speed
considering the force of friction. (3)

c) Calculate the maximum
permissible speed of the car if
the coefficient of friction is 0.2. (2)

A car is moving with a constant
speed on a straight line

a) What is the net work done by
the external force on the car ? (1)

b) State work energy theorem.  (2)

c) A bullet of mass 10 g and
velocity 800 m/s is passed
through a mud wall of thickness
1 m. Its velocity reduces to 100

m/s. Find the average
resistance offered by the mud
wall. (3)
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Answer either17A or17B

17. A) For a particle to leave from the
earth’s field, it should be projected
with a minimum velocity.

a) Name the velocity. (1)

b) Obtain the expression for the
above velocity. (2)

c) Anelephantandan antare to
be projected from earth into
space. Whether the velocities
required for doing so are the
same or different ? Justify your
answer. (2)

d) Find the period of a simple
pendulum, if this experiment is
performed inside a satellite ? (1)

OR

17. B) The acceleration due to gravity (g)
on the surface of the earth is
9.8 m/s2.

a) Define acceleration due to
gravity (g). M

b) Derive an expression for the
variation of g with height (h)
above the surface of the earth. (3)

c) Atwhat height ‘h’ the value of
‘g’ will be half of that on the
surface of the earth ? (2)
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