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ELEMENTS OF MECHANICAL

ENGINEERING

(Common with all Branches)

Time : 3 Hours] [Maximum Marks : 75

Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Q. No. 1 is compulsory. Attempt four

questions selecting one from each Unit. All

questions carry equal marks. Assume

suitable missing data, if any.

5. Write short notes on the following : 8+7

(a) Vapour Compression Cycle

(b) Use of Psychrometrics Chart.

Unit III

6. (a) Draw a neat diagram of the layout of an

impulse water turbine unit. Name the

different parts and state the purpose

served by each part. 8+7

(b) Discuss the classification of pumps with

the help of neat sketches.

7. (a) Derive equation for law of a lifting

machine. Obtain equation for maximum

mechanical advantage and maximum

efficiency of a machine. 7+8

(b) Discuss the  single start, double start and

triple start worm and worm as a lifting

machine with a neat sketch and set up

expression for velocity ratio and

mechanical advantage.
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1. (a) What is a Heat Pump ? How does  it

differ from a Refrigerator ? 2

(b) Differentiate between mountings and

accessories in boilers. 2

(c) Define the terms in I.C. engine : 2

(i) Stroke

(ii) Dead Centers.

(d) What do you mean by Relative humidity

and Specific humidity ? 2

(e) Draw and label a compound screw jack.

2

(f) Define the following terms : 2

(i) Dedendum

(ii) Module.

(g) What is the point of contra-flexure in

beam ? 1

(h) What do you mean by Poisson’s ratio

and rigiditiy modulus ? 2

Unit I

2. (a) A sample of steam from a boiler at 12

bar is passed through a throttling

calorimeter in which pressure and

temperature are found to be 1 bar and

125ºC. Estimate the dryness fraction of

steam taken from the boiler. 7+8

(b) Describe a Babcock and Wilcox boiler

with a neat sketch.

3. (a) Explain the Rankine Cycle with the help

of T-s and p-v plot. 7+8

(b) Discuss the classification of the steam

condensers.

Unit II

4. (a) Give the construction details and working

of two-stroke petrol engine with neat

sketches. 8+7

(b) For the same compression ratio and heat

rejection, which cycle is most efficient :

Othto or Diesel ? Explain with p-v and

T-s diagrams.
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Unit IV

8. (a) How do you classify Brakes ? Epxlain

each with a neat sketch.

(b) Derive the following relations between

the elastic constants : E = 3K(1 – 2v).

10+5

9. (a) What are sagging and hogging

moments ?

(b) Describe, how you would proceed to draw

shear force and bending moment in case

of a simply supported beam loaded with

a uniformly distributed load over its entire

span. 5+10
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Unit IV

8. (a) How do you classify Brakes ? Epxlain

each with a neat sketch.

(b) Derive the following relations between

the elastic constants : E = 3K(1 – 2v).

10+5

9. (a) What are sagging and hogging

moments ?

(b) Describe, how you would proceed to draw

shear force and bending moment in case

of a simply supported beam loaded with

a uniformly distributed load over its entire

span. 5+10
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