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General Instructions:

(1) There are 33 questions in all. All questions are compulsory.

(2) This question paper has five sections: Section A, Section B, Se

(3) All the sections aré compulsory.

(4) Section A contains 16 questions, 12 MCQ and 4 Assertion Reaso

B contains 5 questions of two marks each, Section C contains 7 ques
tions of four marks each and Sec

D contains two casé study based ques

questions of five marks each.
(5) Use of calculators is not allowed.

ning base
tions of thre
tion E con

Section - A

Momentum per unit volume has dimensions

Q1.
a) [MLT™'b) [MLT2]c) [ML2T-1]d) [MLPT™'] |
Q2. A body is thrown vertically upwards. Which one of the following graphs correctly represent the
velocity versus time? A
/
a) Vi .
t
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o either. The angle between them is:

3. Two equal vectors have a resultant‘equal t
a) 600 b) 90° 1000  d)120° -
. A particle moves in a circle of radius 5 cm with constant speed and time period 0.2 ms. The acceleration
of the particle is
a) 15m/s?b) 25 m/s? c) 36 m/s2d) 5 m/s?
A man weights 80 kg. He stands on a weighing scale in the lift, which is moving upward with a
uniform acceleration 5 m/s2 What would be the reading on the weighing scale?
a) zerob) 400 Nc) 800 Nd) 1200 N
Angle of repose for a rough inclined plane s 600. The coefficient of friction is
a) V3 b) 1/v3 )1 d)zero _
For which of the following does the centre of mass lie outside the body?
c)adisc d)a ring
The variation of

a) Solid sphere b) Solid cylinder
A body starting from rest moves along a str
speed (v) with distance (s)is represented by the graph

aight line with a constant acceleration.
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200m. What is the maximum height

Qo. An arrow is projected in air. Its time of flight is 5s and range
reached by it? (Take g = 10m s?)
a) 31.25m b) 245m c)1825m  d)46.75m

Q10.  The mudguards over the wheels of a motorcycle work on the basis of
d) none of these

a) inertia of rest  b)inertia of motion  c) inertia of direction
g down with acceleration g/4,

Q11. A boy stands on a weighing machine inside a lift. When the list is goin /
ation g/4, the reading

the machine shows a reading 30 kgf. When the list goes upwards with acceler
would be

a) 18 kgf b) 37.5 kgf c) 50kgf d) 67.5 kgf
Q12. A lightand heavy body have éqga] momentum which one has greater K.E.?
a) A lightbody b) A hezivy body c)Both have equal KE. d) Data given is incomplete

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R).

Mark the correct choice as:

a) Both Assertion (A) and Reason (R) true and Reason (R) is the correct explanation of

Assertion (A).
b) Both Assertion (A) and Reason (R) are true but Reason (R) is not a correct explanation of

Assertion (A).
c) Assertion (A) is true but Reason (R) is false.
d) Assertion (A) is falseand Reason (R) is also false. . _

Q13. A§sertion~(A) “Two balls of different masses are thrown vertically upward with the same speed. They
will pass through their point of projection in the downward direction with the same speed.

Reason (R) :The maximum height and downward velocity attained at the point of projection are
independent of mass of the ball.

Q14. Assertion (A) :Graph between potential energy of a spring versus the extension/compression (x) of
the spring is a straight line.

Reason (R) : This is because potential energy is directly proportional to x.

Assertion (A) :1t is difficult to move a cycle along the road with brakes on.

Q15.
Reason (R) :Sliding friction is greater than rolling friction.

Assertion (A) :Specific gravity of a fluid is a dimensionless quantity.

Reason (R) :It is the ratio of density of the fluid to the density of water.
Section - B

Q1eé.

that the period of revolution t of the

d the Sun in a circular orbit. Assuming
and universal gravitational constant

planet depends upon radius (R) of its orbit, mass of the Sun (M)

B . 2 R3 _ R
(G) then prove dimensionally t* oo t=2m JGM
ctors. How the direction of resultant vector

Q17. A planet moves roun
3
where 2 is value of constant.

Q18. Define vector or cross product of two ve is determined?
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Q20.

Q21.

Q22.
Q23.

Q24.

Q25.

Q26.
Q27.

wo identical billiard balls strike a rigid wall with a same speed but at different angles, and get

reflected without any change in speed as shown in figure.
[

T
W\ \/>
X

What is (i) the directions of the force on the wall due to each ball? (ii) the ratio of the magnitude of
impulses imparted to the balls by the wall?

OR
A car moving with a speed of 36 km h-1 reaches upward inclined road of angle 307, its engine is
switched off. What is the maximum distance moved up by the car before it starts sliding down?
Coefficient of friction is 0.1. Acceleration due to gravity =10 ms2 ~ Qu 7 c.

A
If the momentum of a body increases by 20%. What will be the increase in the K.E. of body?

Define centripetal acceleration. Derive an expression for the centripetal acceleration of a particle
moving in a circle. Discuss the direction of acceleration.

- Section-G— —— ——— - —

Derive 2nd equation of motion by calculus method.

A ball is thrown from the ground so that it just crosses a wall 10m in height at a distance of 10 m and
falls at a distance of 30m from the wall. Find the velocity and the direction of projection of the ball.

Assume g=10ms?2

Determine the sine of the angles between the vector A= (3t — 4f + 5k) and B=t -j+k

Two blocks of mass 1 kg and 2 kg are connected to an inextensible string passes over a friction less
pulley as shown in figure. Calculate the acceleration of thege blocks.

OR

Discuss the motion of a car on levelled circular road. Determine the maximum speed with which the
vehicle can go on levelled circular road without skidding.

Show that gravitational force is conservative force.

stc.uss the elastic collision in one dimension, hence derive an expression for the velocities of two
bodies after elastic one dimensional collision. Show that in elastic one dimensional collision the bodies
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Q29.

just interchange their velocities when they have equal masses.

below lamina of T-shape oF E-shape

Find the centre of mass of the given
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Section - D

Read the following paragraph and answer the questions that follow.

When a bird flies, its wings W1 and W2 pushes the air downwards with forces F1 and F2 respectively.
The air offers equal and opposite reactions R1 and R2 in accordance with Newton'’s third law of
motion. AFcordh\g to parallelogram law of vectors the resultant R of R1 and R2 acts on the bird in the
upward direction as shown in figure. It will help the bird to fly upwards.

(i) Which of the following statement is true?
(a) Three vectors not lying in a plane give zero resultant

(b) Three vectors lying in a plane give zero resultant.
(c) Two vectors of different magnitudes be combined to give a zero resultant

(d) None of these

(ii) The flight of a bird i

true?
(a) When a bird flies the air is pushed downwards by its wings.

s an example of composition of vectors. Which of the following statement is

(b) When a bird flies the air is pushed upwards by its wings
(c) When a bird flies the air is pushed in all the direction by its wings

(d) None of these

(iii) The angle between a 3 N and 4 N force such that resultant in 5N is :

(a) 0°(b) 30°(b)60°(d) 90°
OR
(iii)y The resultant of two vectors./i’ and B inclined at an angle 8 is C, then angle 6 will be given
= 51 = 1]
a) 900 Db)1200 ¢)180° d)0
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- sriction between any lwo s "
podv moves or lom)ic to :ﬁ:l\yrgc:‘s in contact is the opposing force that comes into play whenever 2
. y > . Le «

petween any two surfaces in con(llflri:h? surface of another body. The force of limiting friction (F)

. . « A N : +
7 ie. directly proportional to the normal reaction (R) between them
F <« Ror F = puR, wh ;

, where pt is coeffici -

The value of coefficient (I»f mtc(;.offlcmm of limiting friction. If @is the angle of friction, then y = tan 6.
contact and temperature of su‘:;n de}?ends on nature of surfaces in contact, material of the surfaces in
¢ ; aces in contact. Friction i i etimes
increase and sometimes decrease friction is actually necessary evil. We can sometim

(i) Direction of force of friction is
(a) perpendicular to the motion of body(b) along the direction of motion

(c) opposite to the direction of motion ~ (d) none of these
(ii) What will be the angle of friction between two bodies in contact if coefficient of friction is 71‘57

(a) 0°(b) 30%(c) 45°(d) 90°

(iii) If s, px and py be the coefficient of static, kinetic and rolling friction respectively then

@) s > Hy > Hr(b) prs < i < Hr(C) s < Hac > pr(d) s > Hic > Hr

between force of friction and normal

(iv) A body of weight (W) rests on a frictional surface. Angle
reaction (R) is

(@) 00 b)90° c)60° d)30°
OR
ad. Sand to thrown on slippery roads so that people can walk

(iv) Itis difficult to walk on slippery 10
ad

easily on slippery roads. When sand is thrown on 1o
(a) force of friction increases
(b force of friction decreases .- T
(c) force of friction is not affected
(d) road looks good

Q31.  Discuss the Dynamies of vertical circular m
a) Expression of velocity of highest and lowest point.
b) Equation of tensions at highest and lowest point.
OR
f mass m. Prove that fraction of initial K.

otion and hence find the following :

at rest is struck by a moving body o E. of

. 4mM . . -
the struck body is M) in an elastic collision.

A body of mass M
the mass m transferred to
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