MECHANICAL ENGINEERING (Code - 1151)
Agtea geftERT (@e-1151)

Time : 3 Hours Maximum Marks : 150
q1g ;3 ue BT dFh : 150
Note : (i) Attempt five questions. All questions carry equal marks. Question number 1 is

compulsory. Answer any two questions from Part-l and two questions from Part-Il.
The parts of the same questions must be answered together and must not be interposed

between answers to other questions.

(i) In case of any discrepancy in the English and Hindi versions, English version will be

taken as final.
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1. Write critical notes on any four of the following : [4x7/2=30]

(a) Akerman steering gear

(b) Principal stresses and principal strains

~(c) Role of ceramics in heat resistant applications

(d) Merchant force diagrams of machining tool

(e) Perpetual motion machine of first kind

(f) Combustion process in Sl engines.

(9) Solar refrigeration
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A cantilever shaft 50 mm diameter and 300 mm long has a disc of mass 100 kg at its

free end. The Young’s modulus for the shaft material is 200 GN/m?. Determine the

frequency of longitudinal and transverse vibrations of the shaft. [15]
Explain the following : [15]
(M Forced versus free vibration of rigid bodies

(ii) Velocity ratio of epicyclic gear train

(i) Stability of governors
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A hollow shaft and a solid shaft constructed of the same material have the same length
and the same outer radius R. The inner radius of the hollow shaftis 0.6R. Assuming the

both shafts are subjected to the same torque, compare their shear stresses, angles of

twist, and weights. [15]
Write short notes on the following : [15]
(i) Stresses in helical spring

(i) The secant formula of columns

(iif) Maximum distortion energy theory of failure

T WIEd O T S A U & g RRR B o o aee aed o aee A
i%mTR%w@@%smaﬁreﬂaﬁ%ﬁwro.eR%nugqmégq%ﬁsm@é
E@%H%%,WWW,%%W@TWQ&WW|

(2)



@)
i ()

(b)
4@

@)
5. (a)
1151/CS/100

Fr=fatad o ard e fqfa

()  2feweed fB H wH

(i) @M F T T FHE

(iiy BT FHA Fo AN G BT

Describe the ABC analysis of inventory control. What are its uses in industry, advantages

and disadvantages ? [15]
Explain the following : [15]
() Capacity planning

(i)  Work and time management

(i) Justin time technique
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Determine the total work done by a gas system following an expansion process an

shown in Figure. [159]
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Discuss the following B [15]
(i) Mass and energy balance in a simple stea'dy flow process.
(i) Kelvin-Plank statement of second law and its applications.

(iii) T-s diagram of a pure substance and its explanation.
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A pipe (k=180 W/m°C) having inner and outer diameters of 80 mm and 100 mm
respectively is located in a space of 25°C. How gases at temperature 160°C flows
through the pipe. Neglecting surface heat transfer coefficients, calculate (i) heat loss

through the pipe per unit length, (ii) temperature at a point halfway between inner and

outer surfaces. [15]
Discuss the following : [15]
(i) Reversible adiabatic expansion of a gas
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(ii) Thermoelectric cooling

(i) Reverse Brayton cycle-based gas cycle refrigeration
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A spray type desuperheater is supplied with water at 60°C. It is connected in a steam
line carrying 2 t/h of steam at 35 bars. Calculate the amount of water that must be

sprayed per hour to maintain steam at 400°C when the boiler load causes the steam to

leave at 450°C. [15]
Write short notes on the following : [15]
(i) Site selection of nuclear power plant

(i) Preventive main tenance methods in a power'plant

iii) Differences of base and peak load power plants
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