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C.S.E. Mechanical Engg. (MAIN) - 2004

C.S.E. (MAIN)
MECHANICAL ENGINEERING

PAPER - | - 2004
Time Allowed : Three Hours  Maximum Marks : 300

Candidates should attempt Questions 1 and 5 which are
compulsory and any three of the remaining questions
selecting at least one question from each Section.

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

SECTION A
1. Answer any three of the following :

@ |y

A X

The link AB of a mechanism is 40 cm long and weights
30 N. It is undergoing plane motion in X-Y plane and
the accelerations of its ends are : a, = 12 m/sec? at 10°
from X-axis in counter clockwise direction, a_ =20
m/sec? at 60° in counter clockwise direction from AB
(Refer the above figure). The centre of gravity of the
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link is at G where AG = 20 cm. The radius of gyration
of the link about Z-axis through G is 12 cm. Determine
the forces F, and F, applied at A and B respectively to
give above-mentioned accelerations, if £, has a horizon-

tal component of 60 N towards right. 20
(b) 4 kNjem? € e
A
& kiVjemy 6 kN/cm?

W

> 4 kN/em?
w12 kN/em?

A circle of 100 mm diameter is inscribed on a steel
plate before it is stressed. Then the plate is loaded so as
to produce stresses as shown in the above figure and the
circle is deformed into an ellipse. Determine the lengths
of major and minor axes of the ellipse and their direc-
tions. Take modulus of elasticity of steel as 2.1 MN/cm?
and Poisson’s ratio (.28. 20

(¢) A machine of mass 100 kg is supported on springs
which deflect 8 mm under the static load. With negli-
gible damping the machine vibrates with an amplitude of
5> mm when subjected to a vertical harmonic force at 80
per cent of the resonant frequency. When a damper is
fitted it is found that the resonant amplitude is 2 mm.
Determine :

(i) the damping coefficient

(i) the critical damping coefficient

(i) damping ratio

(iv) logarithmic decrement

(v) the damping force 20

(d) What is ‘heat treatment’ ? Differentiate clearly
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between ‘Annealing’ and ‘Normalising’. 20

2. (a) A shaft carries four masses in parallel planes
A, B, C and D in order. The masses at B and C are 18
kg and 12.5 kg respectively and each has an eccentricity
of 6 cm. The masses at A and D have an eccentricity of
8 cm. The angle between the masses at B and C is 100°
and that between the masses at B and A is 190° (both
angles measured in the same sense). The axial distance
between the planes A and B is 10 cm and between B and
C 20 cm. If the shaft is in complete dynamic balance,
determine

(i) the masses at A and D

(i) the distance between the planes C and D.

(iii) the angular position of the mass at D. 30

(b) Explain the term ‘interference’ as applied to invo-
lute gears. How could it be eliminated ? Two standard
full depth 14 %4° involute gears have module of 5 mm.
The pinion has 15 teeth while the gear has 60 teeth.
Addendum is equal to the module.

(i) Show that the gear will interfere with the pinion

(i) To what value should the presssure angle be in-
creased in order to eliminate the interference ? 30

3 (a)

10 kN

4 kN/m

A beam ABCD, 10 m long is supported at B, 1 m from
end A and at C, x m from end D. The beam carries a point
load of 10 kN at end A and a uniformly distributed load
of 4 KN per metre run throughout its length. Determine
the value of x if the centre of the beam is the point of
contraflexure. Draw the bending moment diagram. 30



http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com




http://www.civilserviceindia.com

* k k k%



