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10.

Answer ALl quesilons.

PART A ~ - (10 x 2 = 20 arks)

What does the word equilibrium signify? What ave the conditiong
equilibrium to exist?

Define the three elastic moduli and give a velationship between Yot
modulus and shear modulus.

What is shear force in a beam and relate it to the load?

Draw the SF and BM diagrams for a cantilever beam subjected to a uniformly
distributed load over its entire span.

Write down the two area — moment theorems.

What is the conjugate of a cantilever beam?

Draw the shape of the shear stress distribution across the depth of a T-beam.
What are the assumptions of simple bending theory?

A solid circular shaft of 50 mm diameter is subjected to a torque. If the
maximum permissible shear stress of the material is 50 N/mm?, determine the
maximum torque that can be applied and also determine the angle of twist if
the shear modulus of the material is 80 GPa.

Define slenderness ratio and draw the plot of the Euler critical stress in a
column against its slenderness ratio.




PART B — (5% 16 = 80 marks)
LE A cast ivon pipe of 200 sy bore and 15 mrn thick is sopportod of fwe
S apart. Find the maximom stress in the pipe when it s vumiog G0l o

water. Specitic gravity of cast iron is 7.9 and that of water is 1.

12 (&) Abar 300 mm long, is 50 mm square in section for 120 win of ito Feng il

and then 25 min diameter circular section for 80 mum of its length nud
40 mm diameter circular section for the rest of its length. I a teugile
force of 10 tonne is applied to the ends of the bar, determine the
maximum and minimum stresses induced in it and also calculate the -

total elongation of the bar.
Or

(b) A copper rod of 30 mm diameter is surrounded tightly by a cast iron tube
of 60 mm external diameter, the ends being firmly fastened together.
When this compound bar is subjected to 12 kN compressive load, what
will be the share of load carried by coppér rod and cast iron tube? How

much will be the shortening of the bar in 1 m length.

13. (a) Draw the shear force and bending moment diagrams for the beam shown

in Fig. Q. 13. (a).
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Fig. Q. 13. (a)
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14.

15.

(b)

(a)

(b)

v shear stress of 500 N/mm?2 is induced in a haollow eiveido

00 s and 60 min external and internal diameters vesps

shear atress will be developed in a civenlar solid shed

e omaterial and length subjected to the same torone?
7 2 4

A simply suppoerted beam of span L and flexural rigidity oi’ i i

with a single concentrated load P at L/3 from the left support. Using o
moment theorems determine the slope and deflection of the heanm below

the load.
Or

A simply supported beam of span L and flexural rigidity EI is loaded with
twe concentrated loads W oand 2W at 1/4 and 21/3 regpectively from the
left support. Employing Macaulay’s method determine the midspan

deflection.

Calculate the safe compressive load on a 10 m long hollow cast iron
column of 150 mm outer and 100 mm inner diameter, with one of its ends
rigidly fixed and the other pinned. Use Euler’s formula with a factor of
safety 5 and E value of the material as 100 GPa.

Or

Determine the ratio of the buckling strengths of two columns, one hollow
and the other solid. Both are made of the same material and have the
same length, cross sectional area and end conditions. The internal

diameter of the hollow column is half its external diameter.




