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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempling gquestions :
There are EIGHT guestions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE guestions in all,

Questions no, 1 and § are compulsory and out of the remaining, any THREE are to be attempted
choosing at least ONE question from each section.

The number of marks carried by a guestion [ part is indicated agoinst if.

Angwers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided, No
marks will be given for answers written in a medium other than the authorized one.

Wherever any assumptions are made for answering a question, they must be clearly indicated.
Diagrams/ Figures, wherever required, shall be drawn in the space provided for answering the
guestion itself

[Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of guestions shall be counted in sequential order. Unless struck off, attempt of e question
shall be counted even if attempted partly. Any page or portion of the page left blank in the
Question-cum-Answer Booklef must be clearly struck off.
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A cord ACB, 5 m long is attached at points A and B to the vertical walls,
3 m apart (Figure 1). A pulley of negligible radius carries a suspended
load of 200 N and is free to roll without friction along the cord.
Determine the position of equilibrium as defined by the distance X, that
the pulley will assume and also the tensile force in the cord.
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oy =— 100 MPa
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(d)

An element with stresses acting on it at a point is shown in Figure 2.
o, = 80 MPa
oy = — 100 MPa
Tgy = + 50 MPa
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Figure 2

Determine :

(i) Normal and shear stresses acting on a plane AB, whose normal is at
an angle of 110° w.r.t. X-axis

(ii) Principal stresses and their location

(ili} Maximum shear stress and its location
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A shaft is rotating at 150 rpm and it transmits power of 300 kW. The
diameter of the shaft is 100 mm, What is the magnitude of torsional

shear stress and the twist if the maximum torque is 25% more than the
mean torque ? The length of the shaft is 1-5 m. Given G = 85 GPa.
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A bare steel shaft of diameter D shows a first critical speed of
1200 rev/min. If the shaft was bored to make it hollow, with an inside
diameter of 3/4 D, what would be the eritical speed ?
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Draw a neatly labelled iron-iron carbide phase diagram indicating
salient regions, phases and reactions.
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A block weighing 500 N just starts moving down a rough inclined plane
when it is subjected to 200 N force acting up and parallel to the inclined
plane and it is moving up the plane when pulled by a foree of 300 N
parallel to and up the plane. Find the inclination of the plane and the
coefficient of friction between the inclined plane and the block.
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Two involute gears in a mesh have a module of 8 mm and pressure angle
of 20°. The larger gear has 57 while the pinion has 23 teeth. If the
addenda on pinion and gear wheels are equal to one module, find the
following :

(i) Contact ratio (The number of pairs of teeth in contact)
(ii) Angle of action of the pinion and the gear wheel
(iii) Ratio of the sliding to rolling velocity at the

I. Beginning of contact

II. Pitch point

III. End of contact
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(a)

present, arrangement of phases and relative mechanical properties : 10
(i) Spheroidite

(ii} Fine pearlite

(iii} Bainite

{ivl] Tempered martensite

{v) Martensite
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Determine the deflection at points C and D for the beam loaded as
shown in Figure 3. The beam is of rectangular cross-section

150 mm = 300 mm (depth) and E = 200 GPa. 20
100 kN
C B
A I é D - X
2m 2m |i| 1m
Figure 3

































