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Solution and Marking Scheme
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Explanation 2 marks SFD & BMD 2 Marks
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Stress-Strain curve with all points 03 marks

Explanation of all points--—----------—----03 marks
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Length of rod, L=2m=200cm

Initial temperature, T, =10°C

Final temperature, T,=80°C

= Rise in temperature, T= T,-T,=80°-10°=T0°C

Young’s Modulus, E:lOXIO‘Hmeg
=1.0 x 105 x 10 N/m? (- M =105
= 10" N/m*®

Co-efficient of linear expansion, « = 0.000012
(i) The expansion of the rod due to temperature rise is given by equation (1.13).
.. Expansion of the rod =al.L
=0.000012 x 70 x 200
= 0.168 cm. Ans.
(ii)'l"hashessinﬂmmataﬁalufﬂmmdifexp&naioniswuvmtedisgimhwequaﬁon (1.15).
. Thermal stress, o=a.T.E
= 0.000012 x 70 x 1,0 x 1011 N/m?
— 84 x 106 N/m? = 84 N/mm®. Ams. (- 108 N/m? = 1 N/mm?)
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i) Youngs modulus----------- 02 marks
ii) Factor of safety --—------02 marks
ili) Thermal stress -------—-- 02 marks
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A 012
Li train = — = —— = 0.0006
inear strain 7~ 300

‘Lateral strain _ 0.00018
Linear strain 0.0006
u=03 — 02 marks
E = 3K(1 — 2n), we get
;i 3
E 2037183 © — 169N/ 5

o = 2p) T 3(1-2x03) U

Poisson’s ratio =

Solution Area of steel bar = 1 (20)%4 = 314.2 mm’®

Area of brass bar = x (30)%4 = 706.8 mm?

From the free body diagrams of steel and brass bars, we write
Equilibrium condition: o; x 314.2 + g, x 706.8 = 30,000

Compatibility condition: o; 400/200,000 = ¢;, 300/105,000; 0, = 1436, ___ 5 o

Substituting in the equilibrium equation, we get
1.430;, x 314.2 + 706.8¢, = 30,000; &, = 25.9 N/mm*
0, = 1436, = 37.1 N/mm’
Stress in the steel bar = 37.1 N/mm?; Stress in the brass bar =259 N/fmm® ___,, .
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