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STRESS - STRAIN ASSIGNMENT

1)
The state of plane-stress at a point is given by &, = —200MPa, ¢, =100 MPaand 7_ =100 MPa.
The maximum shear stress (in MPa ) is

{A)I11.8 (B) 130.1 (C) 1803 (Y2236

[GATE ME 2010]
2)
If the principal stresses in a plane stress problem are o; = 100 MPa, o; = 40 MPa, the magnitude of the
maximum shear stress (in MPa) will be

{A) GO (B) 50 (C) 30 {D) 20
[GATE ME 2009]
3)
A rod of lengih £ and diameter D is subjected to a lensile load P Which of the Tollowing is
sufficient to calculate the resulting change in diameter?

(A) Young™s modulus

(B} Shcar modulus

(C) Poisson’s ratio

([ Both Young's modulus and shear modulus

[GATE ME 2008]

4)

A 200 % 100 x 50 mm steel block is subjected to a hydrostatic pressure of 15 MPa.
The Young's modulus and Poisson’s ratio of the material are 200 GPa and 0.3
respectively, The change in the volume of the block in mm?® is

(A) 85 (B) 90 {C) 100 (D) L0
[GATE ME 2007]
5)
" A¥rod of length L and aren of cross section A has a modulus of elasticity B and
ope.fﬁmcnt of thermal expansion «. One end of the rod is fixed and other end is free,
Ifthe temperature of the rod is increased by AT, then

(a) Stress developed in the rod is Ea AT and strain developed in the rod is a AT
.i(b) ‘Stress developed in the rod is zero and strain developed in the rod is —~a AT
(c) Stress developed in the rod is zero and strain developed in the rod is a AT
(d). Stress developed in the rod is Ea AT and strain developed in the rod is rero

[ISRO ME 2017]
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6)

. The figure shows an Aluminium rod of 25 mm? cross sectionnl area. It is loaded at
-L;four.-'.pointé, K,.-L, M and N. Assume E =67 GPa for Aluminium, The total change in
'-Iehgth-of the rod due to loading as shown is close to

100 N<—{K L}—»250N 200M4JM N{—> 50N
500 ' L A0Q
—
1700
All dimensions-are in pim
(@)’ 30pm ® ~104m
©): =-30um (d 10pm
[ISRO ME 2017]
7)

Two steel rails each of 12 m length are laid with a gap of 1.5 mm at ends'_,at a temperature
of 24°C. The thermal stress produced at a temperature of 40°C is (take E=2x10° N/mm?,
coefficient of thermal expansion = 12 x 1074 /°C)

() 10.5 N/mm? (b) 12.5 N/mm?
© 134 N/mm? @) 15.5 N'mmt
[ISRO ME 2016]
8)

A 0.75 meter aluminium bar 25 X 10°4 m? in cross-sectional area is

attached to a 0.50 meter steel bar 15 X 10* m?2? in crogs-sectional
area, as shown in the figure. Take E (Young’s modulus) value of 200

GPa for steel & 70 GPa for aluminum. Total shortening due to an axial
compressive force of 175 kN is

4

Steol bar S 0.50m
Aluminum bar 0.7 m

157

175 175
= — — — ISRO ME 2014
(@) Tgg mm (b) Ly () e M d) mm [ ]




