Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Semester -III Remedial Examination May - 2011

Subject code: 331904

Subject Name: Strength of Materials
Date: 28/05 /2011 Time: 02.30 pm — 05.00 pm
Total Marks: 70

Instructions:
1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version Authentic
5. Take Young’s modulus: Es =200 GPa, Poisson’s ratio: v = 0.3 and
Coefficient of thermal change: a = 12x10°/°K for Mild Steel.
Q.1 Attempt any SEVEN

1. State & Explain Hook’s law.
2. Draw stress-strain diagram for tensile test on mild steel & show all
important points.
3. Differentiate statically determinate & indeterminate beam.
4. Detfine moment of inertia & State perpendicular axis theorem of moment
of inertia.
5. Write assumption made in bending theory.
6. Define core of section & Draw it for rectangular and circular section.
7. Draw & Write effective length of the column for different end
conditions.
8. Define principal stress & principal plane.
9. Differentiate rivet joint & weld joint.
10. Explain slope & deflection for a beam with sketch.
Q.2
(a) A 400mm square concrete column is reinforced with 4 mild steel bars of 16mm
diameter. This composite section is subjected to axial compressive load of
800KkN. If modular ratio of steel to concrete is 16, then find force resist by each
material of the section
(b) 1. A mild steel bar 40mm X 60mm in cross section and 750mm long
is subjected to 300kN axial tension. Find deformation in each
dimension of the bar.
2. A 10m long mild steel rail section is fixed at 300K temperature.
If temperature increases by 60K; find stress in rail section for (a)
ends are non-yield (b) Smm gap at one end.
OR
(b) 1. An impact load of 150N released from 80mm height & applied at the end of
2m long and 16mm diameter mild steel bar. Find instantaneous stress
induced in the bar.

2. A mild steel bar 400mm long & 16mm square in cross section is subjected
to (a) Gradual (b) Sudden load of 9.6kN along length direction. Find strain
energy in both cases.

Q.3
(@) A cantilever beam 3m long is subjected with UDL of 20kN/m on 2m length
from fixed support & point load of S0kN in up-ward direction at free end. Draw
shear force diagram & bending moment diagram for the beam.

14

07

03

04

03

04

07



Q.3

Q.4

Q.5

Q.5

(b)

(b)

(@)

1. A 2m long cantilever carries UDL of 4kN/m on entire length. If maximum
bending stress in the beam is 160MPa; then find diameter of circular section
for the beam.

2. Draw shear stress distribution diagram for following cross section.

(a) Rectangular (b) Circular (c) I- section (d) T- section.
OR

A overhang beam is simply supported over two support apart at 6m distance

with 1m overhang on both side. The beam is subjected with UDL of 10kN/m

over entire length. Draw shear force diagram & bending moment diagram with
all important points.

1. Explain point of contra-flexure with sketch.

2. A mild steel plate 100mm wide & 12mm thick is bent in circular shape with
20m radius. Find bending stress induced in the plate & required moment to
form circular shape.

A rectangular column size 300mm X 200mm is subjected to two equal point

loads 150kN each one at 30mm & other at 50mm away from centroid on longer

axis. Draw stress distribution diagram on each side of column.

A simply supported beam 3m in span is subjected to UDL of 10kN/m over

entire span with central point load of SkN. The cross section of beam is 150mm

wide X 300mm depth. Calculate the maximum slope & deflection for the beam.

OR

1. Differentiate between axial load & eccentric load.

2. A rectangular column of 200mm X 100mm is subjected to an eccentric load.
If maxi. & mini. Stress in column are 80MPa (Comp.) & 20MPa (Tensile)
respectively; calculate value of the eccentric load.

In a strain material 180MPa tensile & 60MPa compressive normal stress with

50MPa shear stress are acting on two mutually perpendicular planes. Find

principal planes & stress on it. Also find normal, tangential & resultant stress at

45° inclined plane with major plane.

1. Write limitation of Euler’s equation for critical load on column.

2. A mild steel column 4m long is fixed at both ends. Calculate safe load
carried by column using Euler’s equation. Take F.O.S. as 4 & IXX:198X106
mm* & IYY:25.1X106 mm”.

Differentiate between helical spring & leaf spring with sketch.

OR

A hollow shaft having outer diameter 200mm & thickness 20mm is transmitting

power at 180rpm. If angle of twist in a length of 3m is not over exceed 0.70°.

Calculate shear stress & power in kW. Take modulus of rigidity=G= 80MPa.

List out at least five tests on metal as per B.I.S. & Explain any one test in detail.
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