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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. All questions

carry equal marks.

8. Derive an expression for the deflection at

the centre of a fixed beam, carrying a

uniformly distributed load of 4 kN/m over the

left half of the span and length of beam is

6 m. 20
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1. (a) Explain the stress-strain diagram for the

ductile materials. 5

(b) Derive the relationship between various

Elastic constants i.e. E, G and K. 15

2. A point is subjected to perpendicular stress of

50 MN/m2 and 30 MN/m2 both tensile

calculate the normal, tangential and resultant

stress and is obliquity on the plane masking

an angle of 30º with the axis of second stress.

20

3. A beam of length 10 m is simply supported

and carries point loads of 5 kM each at a

distance of 3 m and 7 m from left support and

also a uniformly distributed load of 1.5 kN/m

between the point loads. Draw S.F.D. and

B.M.D. for the beam. 20

4. A hollow shaft transmits 200 kW of power at

150 rpm. The total angle of twist in a length

of 5 m of the shaft is 3º. Find the inner and

out diameter of the shaft if the permissible

shear stress is 60 MPs. G = 80 MPs. 20

5. A flitched beam consists of a wooden joist

10 cm wide and 20 cm deep strengthened by

two steel plates 10 mm thick and 20 cm deep.

If the maximum stress in the wooden joist is

7 N/mm2, find the corresponding maximum

stress attained in steel. Find also the moment

of resistance of the composite section. Take

E for steel = 2 × 105 N/mm2 and for

wood = 1 × 104 N/mm2. 20

6. (a) Explain the assumptions made in Euler’s

column theory. 5

(b) Drive an expression for cripping load

when both the ends of the column are

hinged. 15

7. A cantilever 3 m long is of rectangular section

100 mm wide and 150 mm deep. It carries

uniformly distributed load of 5 kN per unit

length for a length of 2 m and a point load of

2 kN at the free end of the beam. Find the

slope and deflection of beam at free end. Take

E = 210 GN/m2. 20
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