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2.a) A ball of weight Q = s in a ﬂ -sangled trough, as shown in figure.

Determine the forces exerted on the'sides of the trough at D and E if all surfaces are
perfectly smooth.
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b)

4.a)
b)

5.a)
b)

A pulley A is supported by two bars AB and AC which are hinged at points B and
C to a vertical mast EF as shown in figure. Over the pulley hangs a flexible cable DG
which is fastened to the mast at D and carries at the other end G a load Q = 20 kN.
Neglecting friction in the pulley, determine the forces produced in the bars AB and
AC. The angles between the various members are as shown in the figure. [7+8]
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Determine t duct of inertia of a rectangle of base “height ‘h’ about x
axis and y axis b ""‘I.'eg-ﬁa.uon__ : — [649]
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What are the assumptions madeTc')r forces in members of a perfect frame?
Find the forces in all the members of the truss as shown in the figure using method
of joints. [4+11]
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6.a) Derive the equations of motion of a particle with uniform acceleration.
b) Two bodies of weight 20 N and 10 N are connected to the two ends of a light
inextensible string, passing over a smooth pulley. The weight of 20 N is placed on
a horizontal surface while the weight of 10 N is hanging free in air. The horizontal
surface is a rough one, having coefficient of friction between the weight 20 N and the
plane surface equal to 0.3, determine:
1) The acceleration of

i1) The tenswn}n‘@a - Y ‘f [7+8]
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2.a) A ball of weight ‘h'ﬁ"a'-smeoth_horlzom"'r 1 has attached to its center

two strings AB and A ss owsi"ﬁc.tlon less pullies at B and C and carry
loads P and Q, respectively, as shown in the figure. If the string AB is horizontal, find

the angle a that the string AC makes with the horizontal when the ball is in a position
of equilibrium. Also find the pressure R between the ball and the plane.
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b) Two smooth spheres, each of radius r and weight Q, rest in a horizontal channel
having vertical walls, the distance between which is 90 cm. Find the pressures
exerted on the walls and floor at the points of contact A, B and D. The following

numerical data are given: r =25cm, Q =100N. [8+7]
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5.a)  Explain the force table with suitable example.
b) Find the forces in all the members of the truss shown in the figure using method of

sections. [4+11]
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b) A karagam dancer balances a karagam on her head. The karagam pot consists of
hemispherical vessel consisting of lead and aluminium hollow cone as shown in the
figure. Use appropriate densities to determine the ratio of h/R for stable equilibrium.

[7+8]
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b) Determine the amount and direction of smallest force P required to start the wheel

over the block. What is the reaction of the block as shown in figure? [8+7]
P
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4.a) Determine the moment of Inertia of a triangle with respect to its centroidal x axis
parallel to the base.
b) Determine the mass moment of inertia of a slender rod of length L and a mass ‘m’
with respect to an axis perpendicular to the rod and passing through one end of  the
rod. [7+8]
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5.a)  What are different types of frames? Explain with neat diagrams.
b)  Find the forces in all the members of the truss shown in the figure (All forces are in
kN) using method of joints. [7+8]
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b)  Two bea d CD of leMml 10 m respectlygly" hinged at C. These
are supporte %ﬂler&gﬁ}t&e‘}eﬁ and right ends _(M hinged support is
provided at B, % sing. the. principle al work, determine the
reactions at the hinge t'ﬂlp.poit.g‘_ﬂen ‘a load of 600 N acts at a point 5 m
from D. [7+8]
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N, 25 N and - are as shown in
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2.a)  Write the equilibrium equatlonsﬂ)r'a bedy?space
b) A vertical mast CE is supported in a ball and socket joint at C by cables BD and AE

as shown in figure. A pull P:(4OOT+300E) N acts at top of the mast. Find

components of reaction at C. [4+11]
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3.a)

b)

4.a)
b)

Locate the centroid of frustum of a cone of height 8 cm and having the diameter of
5 cm and 8 cm at the top and bottom of the frustum of cone respectively.

Locate C.G of a body formed of a solid sphere of radius 10 cm over a solid
cylinder of same radius 10 cm and height 20 cm. Assume that sphere is made of
steel (p = 7870kg/m’) and cylinder is made of brass p = 8750kg/m’).  [7+8]

State and explain transfeﬁé.rm,nema
Calculate the mass mo of.inertia of thin-plate shéw.nf*gure with respect to the

axis A-B. Take mass of-tﬁ'-f)late as m. — e [6+9]
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a) Accelerati g -
b) Tension in the s ake u for inclined Toug‘ﬁ surfaces as 0.2).

c) The distance moved by the welght 25 N in 3 seconds starting from rest. [15]
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A grinding wheel has a rated speed of 1400 rpm and can be assumed to be a disc of
0.4 m radius and uniform thickness. It weighs 280 N. It is made to turn at 1400
rpm and then allowed to decelerate uniformly due to bearing friction. If it was
allowed to come to rest in 110 seconds, find:

a) The number of revolution it shall execute before coming to rest.

b) The frictional torque. [15]
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8.a)  Determine reaction at supports as shown in fig using the principle of virtual work.
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