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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 Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks. The scientific

calculaters are allowed.

6. (a) A close coiled helical spring made of

12 mm round steel has 12 coils and the

mean diameter of the coils is 16 cm. The

spring is subjected to an axial load of

150 N. Determine the elongation, intensity

of torsional stress and strain energy per

cubic metre under the loaded condition.

Take G = 84 GPa. 15

(b) If the axial load is removed and an axial

torque of 10 N-m is applied, determine

the axial twist, intensity of bending stress,

and work stored per cubic metre in the

spring. Take E = 210 GPa.

Unit IV

7. A beam AB of span L carries a distributed

load of varying intensity as shown in fig. 2.

Measuring x from the end A, establish the

equation of the deflection curve for the beam.

Hence calculate the deflection at the centre of

the beam. 15
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Unit I

1. (a) Derive the relation between the three

elastic constant E, K, G. 10

(b) A tension bar is found to taper uniformly

from (D – a) to (D + a) cm. Prove that

the error involved in using the mean

diameter to calculate Young’s modulus is

2
10

D

a 
 
 

 percent. 5

2. A simply supported beam of span 3m is

carrying a concentrated load of 15 kN at the

mid span. Determine the strain energy stored

in the beam due to horizontal shear. The beam

is 8 cm wide and 10 cm deep. Take

E = 200 GPa,  = 0.3. 15

Unit II

3. A beam of 10 m length is simply supported at

its ends. It carries a uniformly distributed load

of 20 kN/m run over the length of left half of

its span, and together with concentrated load

of 20, 40, 20 kN situated at 1.5, 2.5 and 5 m

respectively at 1.5, 2.5 and 5 m respectively

from right hand support. Draw the B.M. and

S.F. diagrams for this beam and find out the

magnitude and position of maximum B.M.

taking place in this beam. 15

4. A beam of I section 50 cm deep and 20 cm

wide has equal flanges 2 cm thick and web 1

cm thick. It carries at a cross-section a shear

force of 200 kN. Determine the shear stress

distributor in the beam and the ratio of

maximum shear to mean shear. 15

Unit III

5. Derive the Torsion formula for the shafts of

circular cross-section

T G

J r l

 
 

where symbols have their usual meaning. 15
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8. (a) Derive the expression for longitudinal and

hoop stresses in their cylinderical shell.

10

(b) A steel cylinder 90 cm long, 15 cm

internal diameter is made from plates of

5 mm thick. It is subjected to an internal

pressure of 7 MPa. The increase in

volume due to internal pressure is 16

cm3. Estimate the value of Poisson ratio

and modulus of elasticity. 5
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