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Answer Six (06) questions only. You can use non programmable calculators. You can’t use
mobile phones as calculators.

01.

02.

()

(b)

(a)

(b)

A train is subjected to an uniform retardation while traveling in a straight line. It
travels a distance of 100m while its speed is reduced from 60kmh™ to 20kmh™".
Sketch the velocity time graph. Hence or otherwise find the retardation of the
train. How much further it will travel before coming to rest.

An aeroplane and a helicopter are maintaining the same height above the ground.
The aeroplane is moving due North at 80m/s and the helicopter is moving in a
direction N 60° W at 60m/s. The helicopter is 320m due East of the aeroplane
and they both continue with the same velocities. Find the velocity of the
helicopter with respect to the aeroplane. Find the shortest distance between them
in the subsequent motion.

A particle is projected with velocity 2./gh at an angle of elevation 45°. It strikes

a smooth vertical wall which is perpendicular to its plane of motion and a
horizontal distance h from the point of projection. Find the horizontal and vertical
components of the velocity of the particle as it strikes the wall.

An engine of 280kW is pulling a train of mass 150 x 10° kg up an inclination of
250 to 1, and the resistance is equal to the weight of 350kg. What is the
maximum uniform speed of the train in kmh™.
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m}@mﬂ fﬁ,g

Two spheres of masses 2m and 3m are movmg in their line of centres towards
each other with velocities of 8ms™ and 10ms™ respectively and their coefficient of
restitution is % . Find their velocities after the impact, and the amount of the loss
of kinetic energy due to the impact.

A man of mass 70kg, stands on the floor of a lift. Find the reaction of the floor
when the liftis (i) ascending (ii) descending with a  uniform
acceleration of 4ms™.

A particle of mass m hangs at rest from the end of an inextensible string of length
L

It is projected horizontally with a velocity of 2\/E . Find the velocity of the

particle and the tension of the string when it makes an angle 6 with the
downward vertical.

Find the height of the particle above the point of suspension when the string
becomes slack.

A particle moving with a simple harmonic motion, starts from rest at a distance
10cm from the centre of its path. If the periodic time is 4 7 seconds, find the
acceleration at the initial position and the speed when the particle is at a distance
of 6cm from the centre.

Forces of 8, 6 9, 4 N act along the sides E, EE, 513, DA of a square ABCD of

side a, A fifth force of magnitude ‘P’ acts along the diagonal CA. Find the
magnitude and sense of this force, in order that the line of action of the resultant
of the five forces is parallel to AB. Find the distance of this line from AB.

A thin uniform hemispherical shell of weight W rests with its curved surface on a
horizontal plane. To a point on the rim, a particle of weight W is attached.

Show that in the position of equilibrium the plane of the rim makes an angle of
45° with the horizontal.



06.

07.

08.

09.

(a)

(b)

A_uniform ladder rests in limiting equilibrium at an angle of 60° with the
horizontal with one end against a vertical wall and the other end on a horizontal
floor. If the wall and floor are equally rough,

Show that ,u:2~\/§ ;
Where uis the frictional coefficient at each end.

The frame work consists of four light bars AB, BC, Al
CD DB freely jointed at B,C,D and attached to a
vertical wall at A and D. 606° 26 NC
AB and DC are horizontal. A weight of 1000N D
is suspended from C. Find the stresses in all the

bars and the reactions at A and D.

1000

A triangle ABC with 4B = BC = 2a and AC =2+/2a is drawn on a uniform lamina. A
semi circle is drawn on BC as the diameter on the opposite of BC as diameter on the
opposite of BC from A, and the area enclosed by the triangle and the semi-circle is cut

out.

Find the distance to the centre of gravity of the resulting lamina from AB and BC. The
resulting lamina is suspended freely from B. Show that AB makes an angle

Tan™ (2+ 377[) with the vertical.

(@)

(b)

A box containing 3 white and 7 black balls. What is the probability of picking out
2 white balls, if we make out the selection at random?

A batch of 50 LED bulbs, contains 3 defective bulbs. Two bulbs are selected at
random from the batch.

What is the probability that

1. Both bulbs selected are defective.
ii. Only one is defective.
1ii. Neither is defective.

For a finite population given in the table, calculate the mode, median, mean and standard
deviation of the earnings.

Earning/1000Rs. | 0—10 | 10—-20 | 20—30 | 30—-40 | 40-50

No. of workers 16 18 12 8 6

- Copyrights reserved -
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