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PART A
Answer all questions. Each question carries 3 marks Marks

I Define the term 'state of stress at a point' in terms of polar co-ordinate system. (3)

2 Discuss about equality of cross shears. (3)

3 Draw and explain stress-strain diagram for different materials. (3)

4 Derive an equation for finding thermal stress and thermal strain in a body. (3)

5 What are the sign conventions for shear force and bending moment in general? (3)

6 What do you mean by strength of a shaft? (3)

7 Discuss about castigliano's second theorem. (3)

8 Define the terms strain energy, resilience and proof resilience. (3)

9 Discuss guest's 
lheory 

for maximum shear stress. (3)

l0 Define slenderness ratio and explain the assumptions made in Euler's column (3)

theory.

Answer any onefull questionfro*:mn"k. Each question carries 14 marks

Module I
I I For the given state of stress, determine the principal stresses and their

directions.

lrsl =

(14)
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12 The state of stress at a particular point relative to the XYZ co-ordinate system is (14)

given by the stress r"rri. [ 1; i3 -lol*r,nt. 
Determine the normal stress
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and the magnitude and direction of shear stress on a surface intersecting the point

and parallel to the plane given by the equation 2x-yr3z:9

Module 2

13 A steel rod of 30mm diameter and 5m long is connected to two grips and the rod

is maintained at 95" C. Determine the stress and pull exerted when temperature

falls to 30 " C. If
- (i) The ends do not yield (7)

't', (ii) The ends yield by 0.12 cm. (7)

Take E :2x10s MPa, 0,:l2xl0-6/" C
q-\ 14 Calculate the modulus of rigidity and bulk modulus of a cylindrical bar of (14)

diameter 30mm and of length l.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/mmt. As.u-e as E :

lxlos N/mm2

Module 3

15 A solid circular shaft transmits 75kW power at 200 rpm. Calculate the shaft (14)

diameter, if the t'wist in the shaft is not to exceed lo in 2m length and the shear

strength is limited to 50 N/mm2. Take C : lxl05N/mm2

16 A simply supportbd beam of length 6 m carries point load of 3 kN and 6 kN at (14)

distances of 2 m and 4 m from the left end. Draw the shear force and bending

I moment diagrams for the beam.

Module 4

17 A beam of length 6 m is simply supported at its ends and canies two point loads (14)

of 48 kN and 40 kN at a distance of lm and 3m respectively from the left

support.(Using Macaul ay' s Method)

Find:

(i) Deflection under each load.

(ii) Maximum deflection

(iiD The point at which maximum deflection occurs. Given E : 2x lOs

N/mm2 and I: 85 t 106 mma

18 Derive an expression for strain energy stored in a body when the load is applied (14)

gradually and when the load is applied suddenly.

Page 2 of 3



.€-tEw:3

':l

ffiil*ff6$1?:2W2

M#5
19 a) kive an expression f,er circumfcrpntial stress fora thin shell stdo!*d to (7)

. an intemal pr€ssul€

b) A thin cylindrical pressur€ vessel of 500 mm di*meter is subjeced CI an (7)

ir6ernel pr€ssure of 2 N/mm2. If thethickness,of the vessel is 20 mfr, fird
de hoop strcss, hargiadinal sfess and the maxirmmr shear stness.

20\A hollow alloy tube 5m lorg with external and internal diameters 40 mm sd 25 (14)

mm wiut found to exterd 6.4" mm uftler the tensile load of 60 k]rl. Find tlp

q. buekling load for tlre tube of column wifi bo& snds fixed. Also find tle safc lod
forthealb, taking FoS * 4. 
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