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The question paper has two sections ‘A’ and ‘B’. Every section has four
questions. Attempt any five questions. At least two questions should be from

every section.

All questions carry equal marks.

The parts of same question must be answered together.
Non-programmable calculators can be used.
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Explain the balancing of a single cylinder engine.

Compare belt and chain drives.

Derive the expression for strain energy of a bar of an uniform section A and
length L subjected to an axial load P.

Draw the bending moment and shear force diagram for a cantilever beam of
span / and carrying uniformly distributed load w per unit length.
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Explain the following :

(i) Assembly line balancing
(1)) Product development

(1) Differentiate between PERT and CPM.
(i) Explain the EOQ model.
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(i) Explain the following terms :
(1) Machinability
(2) Flexible automation

(ii)  Give the principle of working of electro-discharge machining.

(i) Describe briefly the measurement of surface finish using Talysurf.
(i) During an orthogonal machining operation on mild steel the results obtained are :

Undeformed chip thickness = 0.25mm
Chip thickness = 0.75mm
Width of cut ~ = 2.5mm
Rake angle = 0°
Cutting force = 950 N
Thrust force = 475N

Determine the shear angle and coefficient of friction.
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Write short notes on any four of the following :
(a) Value analysis

(b) FORTRAN

(c) Assignment model

(d) Forecasting — exponential smoothing

(e) Defects in crystalline materials

(f) Composite materials
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(a) Explain the Clapeyron equation and derive it.

(b) (i) What is a double pipe heat exchanger ?
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(ii) Define overall heat transfer coefficient and log mean temperature difference.
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(@) (i) Compare 4 stroke and 2 stroke engines.

(i) Define the following :
(1) Mechanical efficiency
(2) Thermal efficiency
(3) Volumetric efficiency

(b) Explain the combustion process in a C.I. engine.
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(a) Name the important refrigerants. Describe the properties required of the
refrigerants.

(b) (i) The thermal conductivity of pure aluminium is 214.6 W/m K and
228.5 W/m K at 200 °C and 300 °C respectively. One surface of a slab of
aluminium of thickness 40 c¢cm is exposed to 300 °C while the other surface
is maintained at 200 °C. Assuming that the thermal conductivity of
aluminium varies linearly in this temperature range, determine the rate of
conduction heat transfer per unit area through the slab.

(i) Write a short note on solar refrigeration.
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Write short notes on any four of the following :
(i) Axial flow turbine

(ii) Adiabatic and isentropic flow

(iii) Centrifugal compressor

(iv) High duty boiler

(v) Economics of power generation

(vi) Selection of site for nuclear power plants.
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