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BE 2104

Second Semester Examination — 2011
MECHANICS
Full Marks - 70
Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.

1. Answer all questions : 2x10

(a) Equilibrant is equal and opposite to the resultant of the given system of
forces. Explain with diagram.

(b) Mention centre of gravity of a right circular cone having height ‘H’ and
base diameter ‘D’

(c) Explain cone of friction.
(d) Find the force in the member BF of the truss shown in Fig.1.

15kN

Fig. 1
(e) State D'Alemberts principle.
(f) Atriangle has base ‘a’ and height ‘c’. Moment of inertia about base of
the triangle = Moment of inertia about an axis passing through the apex
of the triangle parallef to X - X axis x

P.T.O.
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g) Mention the relation between work and energy in differential form.
h

Define instantaneous centre.
Differentiate between linear momentum and angular momentum.

o = S~
= =
=~

What is the mass moment of inertia of the sold cone of height *h’ and
base radius ‘R’ about the axis of rotation ?
2. (a) Asmooth sphere 80 mm diameter and weighing 800 N is resting against

two planes as shown in Fig 2. Determine the reactions of the supports.
6
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Fig. 2

(b) Four horizontal wires are attached to a vertical post and they exert pulls
on the posti.e. 60 N due North, 120 N due South-west, 90 N due East
and 150 N due South-East. Find the resultant pull on the post. 4

3. (a) Aladder 5 m long rests on a horizontal ground against a smooth vertical
wall at an angle of 70° with the horizontal. The weight of the ladder is
300 N. the ladder is on the verge of sliding when a man weighing 750 N
stands on a rung 1.5 m high. Calculate the coefficient of friction between

the ladder and the floor. 6

(b) Determine reaction at support A and B of the beam AB shown in Fig.3.
4
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4. (a) Determine centroid of Fig 4 considering point ‘O’ as the origin. All

dimensions in the figure are in mm.
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(b) Find moment of inertia of the symmetrical ‘T’ section about X - X axis as
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Fig. 4

shown in Fig.5
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Fig. 5
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All dimensions are.in mm
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5. (a)
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Determine forces in each member of the truss shown in Fig. 6. s
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Explain principle of virtual work. 3

From bottom of a cliff 122.625 m high a stone is thrown vertically up with
a velocity that would carry it just to the top. After one second another
stone is dropped from the top. When and where will the two bodies meet?
Take g =9.81 m/s?. 6

A car weighing 20 kN and running at 12 m/sec holds three men each
weighing 800 N. The men jump off from the back and gaining a relative
velocity of 6m/sec with the car. Find the speed of the car if the three
men jump off all together. 4
A ball is dropped on an inclined plane and is observed to move horizontally
after impact. If the coefficient of restitution is e, determine the inclination
of the plane and the velocity after impact. 5
Ten bricks each having a mass of 2 kg are lying flat on a horizontal
ground. If the thickness of each brick be 7.5 cm, determine the work done
in Nm in pulling the bricks over one another. Take g =10 m/s? 5
If t be the time during which a projectile reaches a point P of its path, and
t, be the time from p till it strikes the horizontal plane drawn through the
point of projection, show that height of P above the plane is 1/2 gtt,. 5
The angular acceleration of a fly wheel is given by o = 12—t, o is in
rad/sec? and t in seconds. If the angular velocity of the fly wheel is 60
rad/sec at the end of 4 seconds, determine the angular velocity at the
end of 6 seconds. How many revolutions take place in these 6 seconds ?
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