[image: image1.png]B.E/B.TECH. DEGREE EXAMINATIONS, MAY/JUNE-2011
REGULATIONS 2008
SECOND SEMESTER
ME 25 - ENGINEERING MECHANICS
MECHANICAL ENGINEERING
(Common to non Circuit Branches)
Time: Three Hours Maximum:100 marks
ANSWER ALL QUESTIONS
PART—A(10%2=20 marks)
1.  State the principle of transmissibility.
.92, Distinguish between the resultant and equilibrant.
/ 3.  What.is rigid body?
4.  State the varignon’s theorem.
5. Define moment of inertia of a body.
6.  Explain the term radius of gyration of an area.
7. What is the range of projectile?
8.  What is dynamic equilibrium?
9. What is coulomb friction?

10. Give two examples of general plane motion.
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PART—B (5x16=80 marks)

(a) (i) State and Prove Parallelogram law of (8)
forces.

(i) A particle is subjected to (8)

(1) 250N towards North
(i) 300N towards North-west
(ii)) 200N inclined at 30° towards North
of East
(iv) 350N inclined at 40° towards south
of West,

Find the magnitude and direction of
resultant force acting over the particle.

Or T—

(b) Three forces P=900N, Q=1200N and S=1500N (16)"'
act at a point O as shown in fig. The force P
acts along the line DA, while Q acts along the
line DB. Determine the direction of force S, so
that the resultant of the three forces is parallel
to Y-axis. What is the magnitude of the
resultant force?
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[image: image3.png]12. (a) Two identical rollers each of weight 2.5KN rest (16)
in between an inclined wall and a vertical wall
as shown in fig. determine the reactions at the
points of contact P,Q and R. assume the wall
surfaces to be smooth.

(b) Determine the resultant of the three forces (16)
acting on the dam-shown if fig. and locate its
intersection with the basme AB. For a goed
design, this intersection should occur within
the middle third of the base. Comment whether
it is a good design or not.

13. (a) (i) Find the distance of the centroid of a (8)
semicircle of radius r from its diameter.




[image: image4.png](i1) Find the position of the centroid of a solid (8)
right circular cone of base diameter 2r and
height h.

Or

(b) Find the moment of inertia of the section about (16)
horizontal and vertical axis through the
centroid as shown in fig. All dimensions in cm.

14. (a) A block and pulley system is shown in fig. the (16)
horizontal plane and . the pulleys are -
frictionless. Determine the acceleration of each
block and the tension in each cord when the
system is just released. Use the principle of
work and energy.
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(b) A smooth spherical ball A of mass 15kg is (16}

(a)

moving from left to right with a velocity of 5m/s
in a horizontal plane. Another identical ball B
travelling in a perpendicular direction with a
velocity of 15m/s collides with A in such a way
that the line of impact is in the direction of
motion of ball A, Assuming e=0.6, determine
the velocity of balls A and B after impact.

A block of weight Wi=1290N rests on a
horizontal surface and supports another block
of weight W2=570N on top of it as shown in fig.
block of weight W2 is attached to a vertical wall
by an inclined string AB. Find the force P
applied to the lower block, that will be
necessary to cause the slipping to impend.

Coefficient of friction between blocks 1 and 2 =
0.25

Coefficient of friction between 1 and horizontal
surface = 0.40

(16)




[image: image6.png]() A pulley with two loads connected by (16)
inextensible taut cords is shown in fig. if the
Load P moves with an initial velocity of 0.2m/s
and has a constant acceleration of 0.25m/s*
both pointing upwards. Find (i) the number of
revolutions turned by the pulley in 4 seconds.

(i) velocity and the distance travelled by load
Q after 4 seconds. Also find the acceleration of
point B located on the rim of the pulley at t=0.





