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Notes : (i) Attempt five questions in all. Question No. 1 and 5 are compulsory. Attempt any
" three more questions of which at least one must be Jrom each section.

(i) All questions carry equal marks.
(iti) Use of non-programmable calculator is permitted.
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Attempt any three of the following :

(a)

(©)
(d)

2. (3

(a)

(b)
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A force of 120 N is exerted on a hook in the ceiling as shown in figure-1.
Determine the horizontal and vertical components of this force.

+ x axis

: Figure-1
(b) What are the relative advantages and disadvantages of chain and belt drives ?

What do you mean by “angle of repose’ ? Prove that angle of repose is equal to the
friction angle.

Explain the function of clutch in automobiles.
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Classify the cam followers according to the motion of follower, location of axis of

the follower and according to the shape of that part of the follower which is in
contact with the cam surface.

A simple gear train consists of two gears only. The driving pinion has 20 teeth and
rotates at 600 rpm clockwise. The driven gear has 60 teeth. Module pitch of the
meshing pair is 4 mm.

Determine :

(i) Speed ratio of gear train.

(i1) Centre distance between the two shafts.

(ii1) Pitch circle diameters of the gear and pinion.
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(@) Draw a stress-strain diagram for a low carbon steel tensile specimen indicating the
proportional limit, elastic limit, yield point and the ultimate stress. What is the
significance of percentage elongation of the test specimen ? -

(b) A solid steel shaft transmits 105 kW at 160 rpm. If the shaft is 100 mm diameter,
find the torque on the shaft and the maximum shear stress induced. Find also the
twist of the shaft in a length of 6 m.

Take modulus of rigidity of the shaft material as 80 GPa.
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(a) A 3 m solid rectangular bar of cross-section 10 mm x 15 mm is subjected to a
compressive force of 150 kN. What is the change in length of the bar ? Also find
the axial strain and normal stress produced in the bar.

Take E =2 x 105 N/mm?.

(b) Draw shear force and bending moment diagrams for the simply supported beam
shown in figure-2. '
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Attempt any three of the following :

(a)
(b)
()

(d)

6. (3
C))
(a)
(b)

@
(b)

(a)
(b)

Distinguish between an alloy and a compound. Give suitable examples of each.

Classify the steels according to the percentage of carbon content.

A hole is dimensioned as 251%00303

Determine the hole tolerance, the shaft tolerance and allowance of the fit.

Write down the causes of industrial fire and the measures to be adopted to control
it.
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and the shaft is dimensioned as 25~ 3:32?
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What do you understand by polymerization ? State the characteristics of long chain
polymers. Distinguish between thermoplastics and thermosetting plastics.

Explain how annealing, normalizing and hardening of steel are carried out.
Discuss the various objectives for carrying out these heat treatment processes.
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Sketch a cotter joint and a knuckle joint. Give one application of each.

Write short notes on any three of the following :

(i) Factor of safety

(i) Types of welded joints

(iii) Theories of failures

(iv) Break-even analysis
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Discuss with suitable examples, the process of launching a new product in the
market.

“Manufacturers locate near their resources while retailers locate near their
customers”. Justify this statement with suitable examples.




