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B. Tech. EXAMINATION, May 2018

(Second Semester)

(Old Scheme) (Re-appear Only)

ELEMENTS OF MECHANICAL

ENGINEERING

ME101

(Common for All Branches)

Time : 3 Hours] [Maximum Marks : 100

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 : Attempt any Five questions. All questions

carry equal marks. Assume suitable missing

data, if any.

7. (a) The stress condition at a point in a

machine member is shown in Fig. (1),

find the Principle stresses, the maximum

shear stress along with their directions

by using Mohrs' stress circle

construction :

25 MN/mm
2

25 MN/mm
2

20 MN/mm
2

20 MN/mm
2

Fig. (1)

(b) Derive the following relationship between

the different elastic constants (symbols

have their usual meaning) : 15-5

E = 3K(1 – 2 ).

8. (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+15
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1. (a) A sample of steam from a boiler drum at

15 bar is passed through a throttling

calorimeter in which pressure and

temperature are found to be 1 bar and

120ºC. Determine the quality of steam

taken from the boiler. If the calorimeter

must show at least 5ºC superheat for

acceptable results. what is the maximum

moisture that could be measured with

this set up under the given pressure ?

(b) Describe the working of Cochran boiler

along giving a labelled sketch. 12+8

2. (a) Differentiate between impulse and

reaction turbines.

(b) What is the necessity of compounding a

steam turbine ? Discuss the salient

features of the various methods used for

compounding of steam turbines. 5+15

3. (a) Derive an expression for the air standard

efficiency of the Diesel cycle in terms of

the compression ratio, cut-off ratio.

(b) Explain the working of two stroke diesel

engine with neat sketches. 10+10

4. (a) Draw a neat diagram of the layout of a

Francis turbine power plant unit. Name

the different parts and explain the purpose

served by each part.

(b) Discuss the working of centrifugal pump

with the help of a neat sketch. 10+10

5. (a) Discuss the conditions for the reversibility

and self-locking of lifting machine. 5+15

(b) Differentiate between simple and

differential screw jack. Derive expressions

for :

(i) the efficiency in terms of helix

angle of screw.

(ii) the maximum efficiency of a simple

screw jack.

6. (a) Classify the gears giving the neat sketches

and also point out their usual field of

application.

(b) What is a dynamometer ? How is it

classified ? Explain the working of any

one of a dynamometer. 8+12
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