
STN.ENGTH OF MATERIALS

Full l'*farks - 100

lirne - Three hours

'I'he {'igures in the margin indicate fuil rnarks
for .he questions.

Ansn,er Quesrion No. I and arry four questions
froni the rest.

1. (a) Describe the tireory of simple bending with
respect tei neutr+l layer. 5

(hi i-)eriva a reiationship for section modulus of
rectairgr:lar a*.d circular section. 5

(ci In case of sirnirle bending, derive M/I : o/Y
- E/R. 5

(d) Fili in th* hlanks : 5

(i) ;\t the peiint ot contraflexure, the value of
bending moment is _.

{ii; SI *ili.is of Be,rding rnoment is

[Tum over



(iii) Torque is moment.

(v) The shear stress is
of the shaft.

2. (a) A cylindrical bar is 20 mrn diameter and i000
mm long. During a tensile test it is found
that the strain is 4 times the

at the axis

lateral strain. Calculate the lnodulus of
rigidity and bulk modulus.

Given E:1x105 N/mm2. 10

(b) A bar ABCD 950mm long is made up of
three parts A-B, BC and CD of lengths
250mm, 450mm and 250mm respcctively.
AB and CD are cylindrical having diameters

' 25mm and l5mm respectively. The rod BC
is squile section 30 mm x 30 mm, the rod is
subjected to a pull of 26000N. Find, stresses

in the tfuee parts of the rod, extension of the
rod. Given E:2x105N/mm2.

10

3. (a) What are the assurnptions made in pure

shaft of 50mm diameter is running
rpm. If the shear stress is not to exceed
'a, find the power which cafl be

by the shaft.

(2)



(o)
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of radius 10m. Determine the
stress induced and the

40 N/mm2. Find,

(i) The normal stress

{ii) The tangential stress

(iii) The resultant stress and

(iv) Obliquit-v
On a plane at 200 with the
principal plane.

(b) At a point in a bracket the normal stresses on
two mutually perpendicular planes are 120 Ni
mm2 tensile and 60 Nlmm2 tensile. The shear
stresses across the plane is 30 N/mm2. Using
Mohr's circle find principal stresses and
maximum shear stress at the point. tz

(a) A steel plate of width lZ0 mm and of
thickness 20inm is bent into a circular arc

major
8

5.

u,hich will produce the
E : 2x105 N/mm2.

(3)



(b) A sast iron beam 20mmx20mm in section
and lm long and supported at the ends fails
when a central load of 640 N is applied. What
t DL will break a cantilever of the sarne
material 50mm wide, l00mm deep and 2rn
long ?

bending rnoment.

40 kN l00lN/m 50 kN

t2

6. Calculate the shear force and bending moment for
the beam. Also draw the SF and Bh{D diagrams.

20

Draw the shear force and bending moment
diagram for the given beam as trelorn. AIso
indicate the location and magnitu<Ie of nraxirnum

7.
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80lN/m

3mF3mE 3rn D lmC lm

5{}


