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Velocity of light in vacuum, ¢ = 3x108m/s
Radius of earth = 6.4x10°m
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Questions 1 to 5 carry 1 score cach. Answer
any four questions. (4x1=4)

[.  Write the strongest force among the
following.

(Electrostatic force, Nuclcar force,
Gravitational force, Weak force)

2. Write the number of significant figures.
(a) 0.0072m (b) 1.6x10-19C

3. Write the physical quantity having the
same unit and dimension as that of lincar
. momentuin.

4. If |4+Bj=|4-B|. find the angle
between Aand B

5. 'The rotational analog of mass in linear
motion is

Questions 6 to 11 carry 2 scores each,
Answer any five questions (5x2=10)

6. The vclocity-time graph of an object in
motion is shown in figure. Calculate.

+10
\l
(m/s)

«s)

10— — —

(a)

Displacement in 6 seconds
(Score : 1)

(b) Distance travelled in 6 scconds
(Score : 1)
7. (a) State Newton’s second law of
motion (Score : 1)
(b) Write the mathematical form of

Sccond law. (Score: 1)
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10.

e~

State the ]'a_lw of conscrvation of
(Score : 1)

(a)

C.
linear momentum

A bullet mass 30g is fired [rom a
gun of mass 2 kg. The muzzle speed
of the bullet is 100m/s. Find the
recoil speed of the gun.

(b

(Score : 1)

Write the expression for torque
acting on a body in rotational

motion (Score : 1)

Suggest one method to increase the
torque without changing the
magnitude of force (Score : 1)

(b)

Acceleration due to gravity depends on
mass and radius of earth.

(a) Write the of

- acceleration due to gravity in terms

cxpression

of mass and radius of earth
(Score : 1)

A body of mass ‘m’ is placed at the
centre of earth. It is then takento a
height ‘h’ above the surface of
carth. Draw a graph showing the

(b)

variation of acceleration due to
gravity with the position of the
body " (Score: 1)
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reLs
Stress

11. The stress-strain graphs of two bodies A
and B are given below.

&tymm

(@) Which one is having greater
modulus of elasticity?(Score : 1)

(b) Which is more ductile?
(Score : 1)
Write reasons to support your answer.

Questions 12 to 17 carry 3 scores each.
Answer any five questions. (5%3=135)

12. In successive measurements, the
diameter of a sphere measured by using
a vernier calipers turns out to be
1.37 cm, 1.36 cm, 1.39 cm, 1.42 cm,
1.36 cm

(a) 'Find the value of mean diameter in
view of significant figures
(Score : 1)

(b) Calculate the mean absolute error
’ (Score : 2)

13. A stone thrown vertically upwards goes
to a height and returns to the ground.

(a) Draw the velocity-time graph of the
motion (Score : 2) -

(b) Write the expression for the
velocity with which it reaches the
ground (Score : 1)
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14.

15.

16.

17.

In circular motion, the direction of linear
velocity changes continuously

(a) Write direction of liear velocity
(Score : 1)

(b) Derive the relation between linear
velocity and angular velocity in
uniform circular motion

(Score : 2)

(@) State and prove work-energy
theorem in the case of constant
force (Score : 2) -

(b) State whether the potential energy
in the following cases increases or
decreases: (Score : 1)

-1} A spring is stretched.
ii) A spring is compressed.

Satellites are bodies that revolves around
a planet.

(a) Derive an expression for the orbital
velocity of a satellite of mass ‘m’
at a height ‘h’ above the surface of
aplanet (Score : 2)

(b) Modify the equation if the satellite
is close to the surface of earth
(Score : 1)

(@) Write the S.I unit of modulus of
elasticity of a substance

(Score : 1)

(b) A steel wire of diameter 4 mm has
a breaking stress of 4x10°N. Find
the breaking stress for a similar
wire of diameter 2mm.(Score : 2)
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Questions 18 to 22 carry 4 scores cach.
Answer any four questions.

18.

19.

20.

(a) Draw the velocity-time graph of a
body in uniform accelerated

motion. (Score: 1)

(b) Derive the following kinematic

equations from above graph
(Score : 3)

i) v —u’=2ax
. 1,
11) x=ut+5ar

A vehicle of mass ‘m’ moving with a
velocity ‘v’ along a banked road with
radius ‘R.

(@) Draw the vector diagram showing

the various forces acting on the

vehicle "(Score : 2)

(b) Derive an expression for the
maximum permissible speed at the
banked road without taking the
friction (Score : 2)

The escape velocity of a body from the
earth’s gravitational pull is 11.2 km/s.

(a) Obtain an expression for the escape

velocity of a body from the earth
(Score : 3)

(b) Write down the relation between
escape velocity and orbital velocity
(Score : 1)
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21. The moment of inertia of a circular disc
of mass ‘m and radius ‘R’ about an axis
normal to its plane and passmg through

mR?
its centre is -
a)  Find the moment of inertia of the
disc about any one of its diameter
(Score : 2)
b) A circular disc of mass 10 kg and
diameter 0.5 m is_being rotated
about an axis normal to its plane and
through its centre at the rate of
1200 rev/min. Find (i) angular
momentum (ii) rotational kinetic
energy about the axis of rotation.
) (Score : 2)
22. A massless spring with spring constant

‘k’ is stretched to a distance ‘X’
(a) Write the equation for restoring
force developed in the spring
(Score : 1)
Obtain an expression for the

potential energy stored in the
spring

(b)

(Score : 3)

Questions 23 to 26 carry S scores each..

Answer any three questions.
23. (a)

~(3x5=15)
Name the principle used for
checking the dimensional
correctness of a physical relation.

(Score : 1)
Using the above principle, check
the dimensional correctness of the
relation

(b)

Fe mv?
R

(m is the mass of the body, v is the
linear velocity and R is the radius
of the circular path)

(Score : 1)
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(¢)

The time period (T) of a simple
pendulum may depend on the mass
of the bob (m), length of the
pendulum (1) and acceleration due
to gravity at the place (g). Derive
the correct relation using the
method of dimensions(Score : 3)

A cricket ball is thrown with an initial

velocity ‘u’ at an angle of projection g.

(@)

(b)
(c)

(a)
(b)

(c)

(b)

Draw the path of the cricket ball.
(Score : 1)

Derive expressions of maximum
height and horizontal range.
(Score : 3)

Write the condition under which
the horizontal range is maximum
" (Score : 1)

State the law of conservation of
angular momentum (Score : 1)

Write the relation between torque
and angular momentum(Score : 1)

If polar ice caps melt and spread
uniformly, how the moment of
inertia of the earth would change?
What will be its effect on the

duration ofaday? (Score: 3)

Write the assumptions used in
deriving Bernoulli’s equation
(Score : 1)

Derive the Bernoulli’s equation
(Score : 4)
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26.
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