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MECHANICAL ENGINEERING

Paper—I

C.S. (MAIN) EXAMC 2000

Time Allowed : Three Hours Maximum Marks : 300

INSTRUCTIONS

Each question is printed both in Hindi and
in English.

Answers must be written in the medium
specified in the Admission Certificate issued to
you, which must be stated clearly on the cover
of the answer-book in the space provided for
the purpose. No marks will be given for the
answers written in a medium other than that
specified in the Admission Certificate.

Candidates should attempt Question Nos. 1
and § which are compulsory, and any three
of the remaining questions selecting at least
one question from each Section.

The number of marks carried by each question
is indicated at the end of the question.

Symbols/ notations carry their usual meanings,
unless otherwise indicated.

If any data is considered insufficient, assume
suitable value and indicate the same clearly.
Newton may be converted to kg using the
equality 1 kilonewton (1 kN) = 100 kg, if found
necessary.
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Section—A

1. Attempt any three of the following :

(a) (i) Define a general case of forces
acting on a rigid body. State clearly
and precisely the equations of
equilibrium for this body. How do
these equations change when
applied to a particle? 8

(ii) A smooth hollow cylinder of radius r
open at both ends rests on a
smooth horizontal plane. Two
smooth spheres of weights W, and
W,, and radii r and r,, respectively
are placed inside the cylinder, with
the larger sphere (radius r;) resting
on the horizontal plane as shown in
Fig. 1.

Determine the minimum weight W
of the cylinder that will prevent
the cylinder from tipping over. 12
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(b) () A beam is of square section with
diagonals 60 mm long, vertical
and horizontal, as shown in Fig. 2.
Shear force at a particular section
is 5 kN. What is the shear stress at
layer AB as shown?
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(i) A beam ABCD, 6 m long, hinged at
both ends A and D, is subjected to
moments 6 kN-m (cw) at B and
3 kN-m (ccw) at C as shown in
Fig. 3. Sketch the bending moment
diagram of the beam. How many
points of contraflexure are there in
the beam?
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