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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 Section. All

questions carry equal marks.
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6. Find an expression for crippling load for a

long column when both the ends of the column

are hinged. State the assumptions made. 15

Section IV

7. Prove that relation 
M E

I Ry


   where

M = Bending moment; I = Moment of Inertia;

 = Bending stress; y = Distance from Neutral

Axis; E = Young’s Modulus; and R = Radius

of Curvature. 15

8. Using moment area method, determine the end

slope and deflection of the mide-span point C

in the beam shown in Figure. 15
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Section I

1. A reinforced concrete column is 50 cm × 50 cm

in Section. The column is reinforced with 4

steel bars of 2.5 cm diameter, one in each

corner and is carrying a load of 200 tones.

Find the stress in the concrete and steel bars.

Take E for steel = 2.1 × 106 kg/cm2 and E for

concrete = 0.14 × 106 kg/cm2. 15

2. If the stress on two perpendicular planes through

a point are 60 N/mm2 tension,

40 N/mm2 compression and 30 N/mm2 shear find

the stress components and resultant stress on a

plane at 60º to that of the tensile stresses. 15

40 sin 60º

30 sin 60º

30 cos 60º

30 cos 60º

60º
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Section II

3. Draw shear force and bending moment

diagrams of the cantilever beam as shown in

figure. 15
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4. A fixed beam AB, 6 m long, is carrying a

point load of 50 kN at its centre. The moment of

inertia of the beam is 78 × 106 mm4 and value of

E for beam material is 2.1 × 105 N/mm2.

Determine : 15

(a) Fixed end moments at A and B and

(b) Deflection under the load.

Section III

5. A ship’s propeller shaft has external and internal

diameters of 25 cm and 15 cm. What power can

be transmitted at 110 rev/minute with a maximum

shearing stress of 75 MN/m2, and what will then

be the twist in degrees of a 10 m length of the

shaft ? G = 80 GN/m2. 15
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