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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Define Hooke’s law.
A conical bar tapers uniformly from a diameter of 15 mm to a diameter of

40 mm in a length of 400 mm. Determine the elongation of the bar under an
axial tensile force of 100 kN. Take E = 2x10° N/mm?. ’

What is meant by perfect frame, deficient frame and redundant frame?

A seamless pipe of 1.2 m diameter is to carry fluid under a pressure of
1.6 N/mm?2. Taking the permissible stress in the metal as 100 N/mm?,
determine the thickness of the metal required.

State any four assumptions in the simple theory of bending.

A steell wire of 10 mm diameter is bent into a circular arc of 20 metre radius.
Determine the maximum stress induced in it. Take E =2x 10° N/mm?.

Write a short note on Double Integration Method.

Draw the shear stress distribution diagram over the cross section of a hollow
circular section and L-section.

Write down the torsion formula for a solid circular bar of uniform diameter.

State the difference between torsion spring and bending spring.
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PART B — (5 x 16 = 80 marks)

A steel rod of cross-sectional area 2000 mm? and two brass rods
each of cross- sectional area of 1200 mm? together support a load of
500 kN. Find the stresses in the rods. Take E for steel =

2 x 105 N/mm? and E for brass = 1 x 105 N/mm?. (8
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A steel bolt 650 mm? cross-sectional area passes centrally through a
copper tube of 1200 mm? cross sectional area. The tube is 500 mm
long and is closed by rigid washers, which are fastened by the

" threads on the steel bolt. The nut is now tightened by ¥ of a turn.

Find the stress in the bolt and the tube if the pitch of the thread is
3 mm. Take E, = 2.05%x10° N/mm? and E, = 1.1x10° N/mm?. (8)

Or

(b) A rectangular block 250 mm x100 mm x 80 mm is subjected to axial

loads as follows:

480 kN tensile in X-direction 1000 kN compressive force in Z-direction
and 900 kN tensile force in Y-direction. Assuming Poisson’s ratio as 0.25,
find in terms of modulus of elasticity of the material E, the strains in the
direction of each force. If E =2x10°N/mm?, find the values of the
modulus of rigidity and bulk modulus for the material of the block. Also
calculate the change in volume of the block due to the loading specified
above. " (16)
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truss. (16)

(b) A seamless spherical shell is of 0.8 m internal diameter and 4 mm
thickness. It is filled with fluid under pressure until its volume increases
by 50 cubic centimetres. Determine the fluid pressure taking

E = 2x10° N/mm? and Poisson’s ratio = 0.3. (16)
13. (a) Draw the shear force and bending moment diagrams for the beam shown
in Fig. Indicate the numerical values at all important points. (16)
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(b) ()  What are the types of supports in beams and explain any two types?
(6)

(i) A beam 500 mm deep of a symmetrical section has I =1x 10® mm*

and is simply supported over a span of 10 metres. Calculate
(1) The uniformly distributed load it can carry if the maximum

bending stress is not to exceed 150 N/mm?2.

(2) The maximum bending stress if the beam carries a central
point load of 25 KN. 10)
14. (a) A beam simply supported at ends A and B 1s loaded with two point loads
of 30 kN each at a distance of 2 m and 3 m respectively ffom end A.
Determine the position and magnitude of the maximum deflection. Take

E =2x10°N/mm? and I =7200 cm®. . - (16)
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(1) A 300 mm X 150 mm I section has 12 mm thick flanges and 8 mm
thick web. It is subjected to a shear force of 150 kN at a particular
section. Find the ratio of maximum shear stress to minimum shear
stress in the web. What is the maximum shear stress in the flange?
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(1) The cross section of a joist is a T-section 120 mm X 200 mm X 12 mm,
with 120 mm side horizontal. Sketch the shear stress distribution
and find the maximum shear stress if it has to resist a shear force

of 200 kN. (8)
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A hollow steel shaft 5 m long is to transit 160 kW of power at 120 r.p.m.
The total angle of twist is not exceed 2° in this length and the allowable
shear stress is 50 N/mm2. Determine the inside and outside diametres of
the shaft, taking N = 0.8x10° N/mm?. (16)

Or

A close-coiled helical compression spring is made of 10 mm steel wire
closely coiled to a mean diameter of 100 mm with 20 coils. A weight of
100 N is dropped on to the spring. If the maximum instantaneous
compression is 60 mm, calculate the height of the drop. Take

N =0.85x10° N/mm?. (16)
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