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V61/T11013/EE/20160712

Time : 3 Hours Marks : 80

Instruction :
1. All Questions are Compulsory.

2. Each Sub-question carry 5 marks.

3. Each Sub-question should be answered between 75 to 100 words. Write every questions
answer on separate page.

4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.

a) Find the magnitude of two forces, such that if they act at right angles, their resultant

is 10  N. But if they act at 60°, their resultant is 13 N. 5

b) A cantilever truss of 3m span is loaded as shown in figure. Find the forces in the
various members of the framed truss and tabulate the result. 5

c) A simply supported beam AB of span 5m is loaded as shown in figure. Find the reactions
at A and B using principle of virtual work. 5
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d) A solid body formed by joining the base of a right circular cone of height H to the
equal base of a right circular cylinder of height h. Calculate the distance of the center
of mass of the solid from its plane face, when H=120mm and h=30mm. 5

e) A uniform plank ABC of weight 30N and 2m long is supported at one end A and at a
point B 1.4m from A as shown in figure. Find the maximum weight W, that can be
placed at C, so that the plank does not topple. 5

2. Solve any four sub-questions.

a) The cross section of a beam is shown in the figure. Find the moment of inertia of the
section about the horizontal centroid axis. 5

b) A burglar's car had a start with an acceleration of 2m/s2. A  police vigilant party
came after 5 second and continued to chase the burglar's car with a uniform velocity
of 20m/s .  Find the time taken, in which the police van will overtake the burglar's car.

5

c) A body is projected at such an angle that the horizontal range is three times the greatest
height. Find the angle of projection. 5

d) A particle moves along a hyperbolic path 
2

2 28
16

x
y− = . If the x- component of velocity

is Vx=4m/s and remains constant determine the magnitude of particle's velocity and
acceleration when it is at point (32m,6m). 5
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e) An engine of mass 50 tonnes pulls a train of mass 300 tonnes up an incline of 1in
100. The trains starts from rest and moves with a constant acceleration against a total
resistance of 50 Newtons per tonnes. If the train attains a speed of 36 kmph in a
distance of 1 kilometer, find the power of the engine. 5

3. Solve any four sub-questions.

a) Define friction and state the factors on which force of friction depends. 5

b) A body resting on rough horizontal plane required a pull of 180N inclined at 30° to
the plane to move it. It was found that a push of 220N Inclined at 30° to the plane to
just remove the body. Find the weight of the body and coefficient of friction. 5

c) A body, moving with SHM has amplitude of 1.5m and a period of one complete
oscillation is 3 seconds. What will be the velocity and acceleration of a body after
0.5 seconds from extreme position? 5

d) Derive the expression of power transmitted by rope brake dynamometer. 5

e) Find the power transmitted by a belt running over a pulley of 600mm diameter at
200rpm. The coefficient of friction between the belt and the pulley is 0.25, angle of
lap 160° and maximum tension in belt is 2.5kN. 5

4. Solve any four sub-questions.

a) With a neat sketch, explain working of a centrifugal governor. 5

b) State the difference between a Flywheel and a Governor. 5

c) The arms of the Porter governor are 300mm long. The upper arms are pivoted on the
governor axis and the lower arms are attached to a sleeve at a distance of 40mm from
axis of rotation. The mass of each ball and the sleeve is 10kg and 70kg respectively.
Determine the equilibrium speed when the radius of rotation of the ball is 200mm.
Neglect the sleeve friction. 5

d) Define Torque, workdone by torque, angular momentum, kinetic energy of rotation.
5

e) A flywheel of mass eight tonnes starts from rest and gets up a speed of 180 rpm in
3 minutes. Find the average torque exerted on it, if the radius of gyration of flywheel
is 60cm. 5
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