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1. Answer the following questions :

(a)
(b)

(c)

(d)

(F)
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Define term stress, true stress, Proof stress and Thermal Stress

Draw the graph of stress versus strain diagram of mild steel and define
Hooke's Law and Poisson's ratio.

Define modulus of toughness, working stress factor of safety and proof
resistance.

Around bar of steel tapers uniformly from a diameter of 350mm to 250mm
diameter in a length of 500mm. If an axial force of 60KN is applied at each
end, determine the elongation of the bar. (E=205KN/mm?)

A steel bar of cross-section area of 300 mm? held firmly by end supports
and loaded by an axial force of 30 kN as shown in the figure. Determine the

reaction at A and B. Take E= 2 x10% kN/mm?
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A material has modulus of rigidity 0.4 x10° N/mm? and bulk modulus
0.75 x10° N/mm? Find the modulus of elasticity and Poisson's ratio.
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(g) Write different types of supports of the beam along with free body
diagrams.

(h) Define the slendemess ratig

ite the Euler's load equation for various

piaxial stress of thin plate when
1) Ir' H
mum shear stress { ___in such

(i) Construct Mohr’s circlps

o,=—o,and o,= o

¥
cases.

(j) Draw S.F and B.M diagram of cantilever beam subjected to a couple.
)

8 M

2. (a) Calculate the reactions produced by the lower support on the bar. Take
E= 2 x10% kN/mm?. 5
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(b) A steel bar of ABCD of varying cross section is subjected to axial force

as shown in figure. Find the value of ‘P’ for equilibrium. Assume
E=2.1 x10° kN/mm? determine the elongation. 5
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3. (a) Three bars, each 24mm x 6mm in cross section, two made of aluminum
alloy and one of steel, are riveted together at each end to form a composite
bar 24mm=18mm, the steel bar being in the centre. An axial compressive
load of 35kN is applied to the composite bar as shown in figure. Find the
stresses in two materials and the shortening on the gauge length of 200mm.
if the ends were fastened together at 288°K. Find what temper:ature the
bar must be raised so that the stresses in the material due to 35kN
will be equalized. E;= 210kN/mm?, E, = 70kN/mm?, a.s = 12 x1075per°K,

Ap = 23 x10'5per"l(. ' T
_ Aluminium_
35kN ——> Steel o 35kN
~Aluminium

B 200 mm

(b) Obtainthe total elongation of the bar due to its own

thickness of metal 10mm. It is completely filled with a fluid at atmospheric
pressure. If a additional volume 30,000mm? fluid is pumped in, find the
pressure developed and the hoop stress developed. Also find the changes
in the diameter and length. Assume E=2x10° kN/mm? and Poisson’s ratio
n=0.3. 6
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(b) A rigid bar AB hinged at A and supported in horizontal position by two
identical vertical steel wires. Find the tensile forces 5, and S, induced in
these wires by a vertical load ‘P’ applied at B. 4
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5. (a) Define principal planes and

two planes at right angles to each other are 80 u Pa and 32 MPa, both
tensile and there is a shear stress of 32MPa clockwise on the plane
carrying 80 pPa stress across the planes as shown in the figure.

Y 4 32 MPa

32 MPa =

ﬁ — e a — -
*32 MPa B

32 MPa

(i) Locate the principal planes and evaluate the principal stresses.
(i) Calculate the maximum shear stress and specify its planes.
(i) Derive the formula used from the 15 principle. 6
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6. (a) Draw the S.F and B.M diagram for the cantilever beam as shown in the

| .
figure 15 KN 5
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(b) Determinethe slnﬁe and deflection at the free end of a cantilever beam as

shown in the figure. N 5
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each case.
(b) A beam ABC, 27m long is simply supported at A and
carries a load of 20kN at 6m from A together with distributed load whose
intensity varies in linear fashion from zero atAand C to 10kN/m at B.
Draw the S.F and B.M diagrams and calculate the position and magnitude

of maximum B.M. ) 10kN / m 6

(¢) Define the point of centraflexure. | 1
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8. (a) Derivethe Bernouili-Euler bending equation along with assumptions. 4

(b) Derive the differential equatio sxre of the beam and define flexural
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