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PART A

(Answer all questions. Each question carries 3 marks) CO      Marks

Find the Young's modulus of a brass rod of diameter 25 mm and of length

250mm which is subjected to a tensile load of50 kN when the extension of        1

the rod is equal to 0.3 mm.

Explain the stress-strain curve for an elastic material.

Derive the expression for strain energy stored in a body when the load is

applied suddenly.

(3)

1(3)

2(3)

Define the terms resilience, proof resilience and modulus of resilience.                  2

Define (i) Polar modulus (ii) Strength of a shaft (iii) Torsional rigidity                   3

What  are  the  sign  conventions  for  shear  force  and  bending  moment  in

general?

A cantilever of length 3m is canying a point load of 25kN at the free end. If
the  moment  of inertia  of the  beam  is  108  mm4  and  the  value  of E =

2 x 105 IV/77m2, find

i)           Slope of the cantilever at the free end.

ii)         Deflection at the free end.

Explain  the  importance  of section  modulus  and  flexural  rigidity  in  the

analysis of a beam.

PART 8
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(Answer any one full question from each module, each question cariries 9 marks)

Module -1

A  steel  tube  of  30mm  external  diameter  and  20mm  intemal  diameter

encloses a copper rod of 15mm diameter to which it is rigidly joined at each

end. If at a temperature of 10"C, there is no stress, calculate the stresses in

the  rod  and  the  tube  when  the  temperature  is  raised  to  200oC.  Esfgg!  =
2.1 X  105 N/mm2 and Eco;per  =  1  X  105 N/mm2, C{stee[=  1 X  105 /°C and

accopper=  18 X  10-6 /°C.

Calculate the modulus of rigidity and bulk modulus of a cylindrical bar of

diameter 30mm and of length 1.5m if the longitudinal strain in a bar during

a tensile stress is four times the lateral strain.  Find the change in volume,

when the  bar  is  subjected to  a hydrostatic  pressure  of 100 N/mm2.  Take

Estee!  =  1 X 105 N/mm2

Module -2

A point in .a body is subjected to the following stresses cr#x = 80 IV/mm2

(T), oiyy = 40 IV/mm2 (C) and 7xy = 60 IV/mm2.   Shear stress on a plane

inclined  at  300  with  the  direction  of the  minor  norinal  stress.  Draw  the

Mohr's circle and determine the principal    stresses and the    inclination of

principal   planes, maximum shear stress and inclination of maximum shear
stress planes.

A tension bar 5m long is made up of two parts, 3m of its length has a cross-

sectional area of 10cm2 while the remaining 2m has a cross-sectional area

of 20cm2. An axial load of 80 kN is gradually applied. Find the total strain

energy produced in the bar and compare this value with that obtalned in a

uniform bar of the same length and having the same volume when under
the same load. Take E = 2 x 105 IV/mm2

Module -3

Draw SFD and BMD of a cantilever beam canying loads as shown in the
flgure:
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A hollow shaft, having an intemal  diameter 40% of its extemal diameter,

transmits 562.5 kw power at  100 rpm. Determine the extemal diameter of

the  shaft if the  shear stress  is not to exceed  60 N/mm2  and the twist in  a        3              9

length  of 2.5m  should  not  exceed  1.30.  Assume  maximum  torque=l.25

mean torque and modulus of rigidity=9 x 104 IV/mm2

Module -4

A beam of length 6m is simply supported at its ends and carries two point

loads of 48   kN   and  40  kN  at  a  distance  of  lm  and   3m  respectively

from  the  left support. Find:

1.   Deflection under each load.

2.   Maximum deflection

3.   The point at which maximum deflection occurs.

Given  E = 2 x 105 IV/mm2and  I = 85 x 106 mm4

Discuss and compare any three theories of failures
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