Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Semester -IV(DLM) Remedial Examination December - 2010

Subject code: 331904 Subject Name: Strength of Material
Date: 11/12/2010 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 is Authentic

Q.1 (a) Define the following terms.
(1) Poisson’s ratio (2) Elastic limit (3) Point of zero moment
(4) Modulus of rigidity (5) Composite section (6) Thermal stress
(7) Volumetric strain.
(b) A mild steel hollow cylinder has 8 mm thickness.An axial stress of 80 MPa
is developed, when it is subjected to 240 kN axial compression. Find the
value of external and internal diameter.

Q.2

(@) Construct SFD and BMD for a cantilever beam as shown in figure[1].

(b) Mild steel bar, 4 m long and 20 mm square in section, is fixed between two
walls at 400 K temperature.Find the force induced in the bar for the
following cases, when it’s temperature falls to 320 K.

(1) Walls are non-yielding. (2) Walls yield by 1.5 mm.For steel, take
E =200 GPaand o= 12 X 10°%/K.
OR

(b) A 300 mm g concrete column is reinforced with 6 bars of 20 mm @

mild steel. This composite section is subjected to axial compressive load of
600 kN.If a modular ratio for steel and concrete is 15 then find stress
developed in each material.

Q.3

(@) Find the moment of inertia of shaded area about axis AB. Refer Fig.[2].

(b) A hollow rectangular section 200 mm X 450 mm external and 15 mm
thickness is used for 2.7 m cantilever beam, subjected to full UDL of 64
kN/m and point load of 60 kN at free end, both downward. Find maximum
slope and deflection. Take E =200 GPa.

OR
Q.3 (a) Define core of section.Draw core for hollow circular section having 480 mm
o external and 360 mm ¢ internal.

(b) A rectangular section is 360 mm wide and 200 mm thick.It carries an
eccentric load of 360 kN acting on the axis bisecting the width.If the
maximum stress induced is 12.5 MPa,then find minimum stress and
eccentricity of load.

Q4

(a) Explain the formulae for effective length for different end conditions of
column with neat sketch.

(b) 80 MPa tensile and 40 MPa compressive normal stresses are acting on two
mutually perpendicular planes of an strained material.Find normal, tangential
and resultant stress on a plane making 60° with the plane of 80 MPa.
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In a strained material normal stresses of 800 MPa and 400 MPa both tensile
tangential by 150 MPa shear stresses are acting on two mutually
perpendicular planes. Find principal stresses and principal planes.

Two equal point loads are applied on a 360 mm square section one of which

is applied at centroid and another is applied at mid point of a side.If
maximum stress induced is 10 MPa, then find value of load.Also draw stress
diagrams.

A hollow circular shaft with external 150 mm ¢ and internal 100 mm o
transmits 800 kW at 240 R.P.M. If the length of shaft is 4 m then find the
maximum shear stress and angle of twist.Take C = 80 GPa.
Give the difference between riveted & welded joint showing minimum
SEVEN points.

OR
Draw different types of helical springs & leaf springs.Also give the
difference between helical spring & leaf spring.
Explain the [ZOD impact test with neat sketch of specimen used.
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