Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-111 + EXAMINATION - SUMMER 2013

Subject Code: 331904 Date: 15-06-2013
Subject Name: Strength of Materials
Time: 10:30 am - 01:00 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 considered to be Authentic.

Q.1 (a) Define the following terms: Hook’s Law. 2. Lateral Strain. 3. Modulus of
Elasticity. 4. Principle of superposition. 5. Poisson’s Ratio. 6. Complementary
Shear stress. 7. Hoop Stress.

(b) A steel rod 1000mm long and 20mm in diameter is subjected to 40KN axial
tensile load. Find change in length and diameter. Also find linear and lateral
strain. u = 0.25 and Es = 200GPA.

Q.2 (a) A steel punch can resist compressive stress of 450 N / mm?. If maximum shear
strength of steel is 300 N / mm?®. Find the minimum diameter of hole that can be
punched to a steel plate of 3.75mm thickness.

(b) A R.C.C. Column of 350mm diameter, reinforced with 6 No. bars of 16mm
diameter carries a compressive load of 250KN. Taking modular ratio = 8§,
determine the stress developed in each material.

OR

(b) Calculate Moment of Inertia of an ISA 90 x 90 x 8mm about any centroidal
axis.

Q.3 (a) An overhung beam CAB is having overhung portion CA = 2m and AB =9m. A
point load of 2KN is acting on point C. An U.D.L. of 3KN / m is acting on
portion AD which is 4m long on right side of A. Another point load of 3KN is
acting on point E which is 6m from A on its right and U.D.L. of 1.5 KN / m on
portion EB. Draw S.F. and B.M. diagrams for the beam.

(b) A simply supported beam of I — Section having flange size 100 x 25mm and
web size 250 x 20mm is 5Sm long. Find U.D.L. that can be applied on the beam
if permissible bending stress in the beam material is 120 N / mm®.

OR

Q.3 (a) A Cantilever beam 3m long is subjected to U.D.L. of SKN / m on all over span.
It also carries a point load of 7KN acting upward at 2m from fixed end. Draw
S.F. and B.M. diagrams for the beam.

(b) Draw Shear stress distribution diagrams for the following sections.

1. Rectangular. 2. Circular. 3. T —Sec. 4. L - Sec. 5.1- Sec.

Q.4 (a) A simply supported of span 4m is subjected a central point load of ‘W’ KN. If
the maximum deflection of the beam at center is 1mm, find central point load
‘W’4and slope of beam at supports. Take E=2.1 x 10° N/ mm®. 1=5.18 x 10*
mm’.

(b) Explain Core or Kernel of section and draw for the following sections. 1.
Rectangular 2. Hollow Rectangular. 3. Circular 4. Hollow circular 5. T-
Section.

OR

Q.4 (a) A hollow rectangular column of external dimensions 200 x 120mm having
thickness 30mm is carrying an eccentric compressive load of 24KN at an
eccentricity of 30mm from the C.G. of the section in a plane bisecting shorter
side. Find the maximum and minimum intensity of resultant stress at the base.
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A hollow circular section having internal diameter 50mm and 4m length is used
as a strut with both ends hinged. Using factor of safety 5 find thickness of
section. Take E =2 x 10°N / mm®”. The column carries safe load 25KN.
A solid shaft 100mm in diameter rotates at 200 R.P.M. and transmits 150KW
power. Find shear stress developed in the shaft.
Write types of springs and draw them.

OR
In a strained material 400 N / mm” and 200 N / mm? direct stresses both tensile
are acting on two mutually perpendicular planes. Find Normal, Tangential and
Resultant stresses on a plane making 50° with axis of major stress. Also find
angle of obliquity.
State at least seven points for the differences between riveted and welded joints.
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