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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 any Five questions. Missing data

and Unit should be suitably assumed through

your subject knowledge and experience as

student engineer.

(b) Now the solid shaft is replaced by a

hollow shaft with inner diameter being

equal to 0.75 times the outer diameter.

What percentage of saving in weight can

be achieved by the replacement, if both

shafts are of equal length, made of same

material, being subjected to equal

maximum shear stress, and are

transmitting equal powers at same

speed. 10

5. (a) Adopting a sign convention a coordinate

system derives the simple bending stress

formula. 10

(b) Determine the centroid and flexural

rigidity for the beam section shown

below : 10
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Fig. : Prob. 3
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1. (a) Draw a typical stress-strain diagram

showing salient points on the curve and

list out the information drawn there from

with brief description. 10

(b) A prismatic steel bar (E = 200 kN/mm2)

of 10 mm diameter is subjected to

different axial forces as shown in fig.

Prob.1(b). Calculate the net change in

the length of the bar. 10
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Fig. : Prob. 1

2. (a) Define modulus of elasticity, Poisson ratio

and Bulk modulus (K); and establish

relation among them. 10

(b) For the plane stress condition shown (a)

draw the Mohr's circle, (b) find the

principal stresses, (c) find the maximum

shear stress, and (d) find the positions of

principal planes. 10

25 MPa

30 MPa

5 MPa

3. (a) Derive relation among shear force,

bending moment and load. Clearly show

the sign convention adopted. 10

(b) Draw shear force and bending moment

diagrams for a simply supported beam of

length L and uniformly loaded with

intensity q from the first principle

deriving requisite expressions for bending

moment and shear force at a section. 10

4. (a) A solid circular shaft transmits a power

of 100 kW at 1500 rpm. For a limiting

shear stress of 70 MPa, find the diameter

of the shaft. 10

Fig. : Prob 2
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6. (a) Explain the concept of stability of static

equilibrium with illustration. 10

(b) Derive the formula for the critical stress

for a column with pin-pin end conditions

in terms of slenderness ratio. 10

7. (a) Showing proper sign convention and

using bending formula, establish relation

between deflection and bending

moment. 10

(b) Determine expression for the deflection

of simply supported beam of length L

and with concentrated transverse load W

at the mid point. 10

8. From first principle derive requisite expression

for the maximum bending moment and

deflection of a beam of length L with flexural

rigidity EI and fixed at both ends with

transverse load W concentrated at mid point

of the beam. 20
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