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SECOND SEMESTER
ME 25 - ENGINEERING MECHANICS
MECHANICAL ENGINEERING
{Common to Non Circuit Branches)
Time: Three Hours ' Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. State the parallelogram law of forces.

2. Distinguish between concurrent and coplanar force
system,

3. What are different types of supports and their reactions?
4. What is meant by force couple system?

5. When will the centroid and centre of mass coincide?

6.  State perpendicular axis theorem.

7. State D'Alembert’s principle.

8. Define coefficient of restitution.

9. What is angle of repose?

10. What is meant by general plane motion?
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11. (a) (i) State and prove Lami’s theorem. {®)

(i) A string is subjected to the forces 2KN (10)
and P as shown in fig.1 Determine the
magnitudes of P and the tensions in the
various portion of the string.

fig.1
Or

(b) The system shown in fig.2 It is found that the (16)
force multiplier of force F acting from B to D is
Fn=225N/m that of force P acting from A to E is
Pu=150N/m. Find

(i)  The component of each force.

(i) What angle does each force make with
AC?

P603
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fig.2
What are the different types of loads?
Explain with Examples.

Find the reactions at A and B.

fig.3
Or

State and Prove Varignon's theorem.

Four forces are applied to an angle
bracket as shown in fig.4 Determine the
magnitude and direction of the resultant
and the distance from O to the line of
action of the resultant.
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fig.5

Or

®) () Determine the moment of inertia of a 8)
rectangle of width b and depth d about (a)
its base and (b) an axis passing through
the centre of gravity of the rectangle and
parallel to the base.

(i)  Find the moment of inertia of a semicircle (8)
of radius r about its diameter.

14. (@) Block A and block B of weights 750N and (16)
1500N respectively starts from rest as shown in
fig.6. The coefficient of friction between block A
and the surface of the inclined plane is 0.2,
Determine the acceleration of each block and
tension in the wire. Assume the pulley to be
weightless and friction less.

G



[image: image5.png]15.

(b) A smooth spherical ball A of mass 20kg is (16)

(@)

moving from left to right with a velocity of
10m/s in a horizental plane. Another identical
ball B travelling in a perpendicular direction
with a velocity of 20m/s collides with A in such
a way that the line of impact is in the direction
of motion of ball B. Assuming e=0.6, determine
the velocity of balls A and B after impact.

A block of weight 1600N is in contact with a
plane inclined at 30° to the horizontal. A force P
parallel fo the plane and acting up the plane is
applied to the body as shown in fig.7. The
coefficient of friction between the contact
surfaces is 0.2. Find

@i The value of P to just cause the motion to
impend up the plane.

(i) The value of P to just prevent the motion
down the plane.

(iii) The magnitude and direction of frictional
force if P=900N

(16)
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Or

() A large wheel of radius 100mm rests on two (16)

caster wheels of radius 30mm each as shown in

fig.8. The angular velocity of the larger wheel

increases uniformly from 30 to 55 revolutions

per minute when the larger wheel executes 18
revolutions. Find the angular acceleration of

the caster wheels and the time taken for the

larger wheel to executc 18 revolutions. Assume

that there is no slip between the caster wheels hl
and the larger wheel. J

Caster wheet of
radius 30 m
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