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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 only which carry

equal marks. Any data if missing can be

suitably assumed. Use of scientific calculator

is allowed.

stress is 85 MPa, determine the maximum

torque which may be transmitted (i) by the

shaft designed (ii) by a solid shaft of the

same weight. 15

4. A beam of 10 m span is simply supported at

its ends. It carries a uniformly distributed load

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

span, together with concentrated loads of 20,

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

respectively from right hand support. Draw

shear force and bending moment diagrams.

20

5. A timber beam 150 mm wide and 250 mm

deep is reinforced by a steel plate 150 mm

wide and 15 mm thick, bolted to its bottom

surface. Calculate the moment of resistance of

the composite beam, if the safe stresses in

timber and steel are 10 and 150MPa,

respectively. Esteel = 20 Etimber. 20
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1. (a) Explain the Lami’s theorem for the

equilibrium of a body under the action

of three coplanar forces. Also, prove that

a body must be in equilibrium if Lami’s

theorem is obeyed. 10

(b) A painter’s scaffold 10 m long and

weighing 0.75 kN is supported in a

horizontal position by vertical ropes

attached at equal distances from the ends

of the scaffold as shown in figure. Find

the greatest distance from the ends so

the the ropes may be attached to permit

a 1 kN painter to stand safely at one end

of the scaffold. 10

   

Painter

0.75 kN
10 m

Rope

1kN

Rope

Free endScaffold

2. (a) Define the following terms : 10

(i) Yield Strength

(ii) Ultimate Strength

(iii) Ductility

(iv) Gauge length

(v) Proof stress.

(b) A steel rod of 25 mm diameter is rigidly

fixed between two parallel supported 8 m

apart. Find the pull exerted by the bar on

the support when the temperature in

increased by 100ºC, (i) if the supports

do not yield (ii) if yielding of both

supports take place by 20 mm. Coefficient

of thermal expansion 12 × 10–6/ºC and

Young’s modulus 2 × 105 MPa. 10

3. (a) Define the following terms : 5

(i) Angle of twist

(ii) Polar moment of Inertia

(iii) Torsional rigidity.

(b) The preliminary design of a large shaft

connecting a motor to a generator calls for

the use of a hollow shoaft with inner and

outer diameter of 100 mm and 150 mm,

respectively. Knowing that the allowable
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6. A beam supported at its ends has a span of

2 m and carries a uniformly distributed load of

200 kN/m over the entire span. The cross

section of the beam is a T section having

flange width 125 mm, flange thickness 25 mm

web thickness 25 mm and overall depth

200 mm. Calculate the maximum shear stress

in the beam. 20

7. A 4m long circular bar when freely supported

gives a mid span deflection of 10 mm under

a concentrated load of 100 kN acting at its

centre. If the same bar is under as a strut with

pin joined ends, determine the Euler’s critical

load. 20

8. Determine the slope at supports and maximum

deflection for a simply supported beam carrying

uniformly varying load over the whole span.

20
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