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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 111 « EXAMINATION — SUMMER - 2014

Subject Code: 331904 Date: 21-06-2014
Subject Name: Strength of Materials
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
Attempt any five questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

English version is considered to be Authentic.

1.

2.
3.
4

Q.1

Q.2

Q.3

Q.3

Q4

Q.4

(a)

(b)

(a)

(b)

(b)

(a)
(b)

(a)

(b)

(a)

(b)

(a)

Define followings: (1) Shear Stress (2) Volumetric strain  (3) Point of contra
flexure {4} Limit of eccentricity {5} Bulk modulus (6) Radius of Gyration

(7) Slenderness ratio

An axial tension of 50 KN load is applied to 4m length and 500 mm” area. The
increase in length is found to be 2 mm. Calculate the value of

(i) Stress (i) Strain  (iii) Modulus of Elasticity

A M.S rod of 20 mm diameter is inserted in a hole copper of 40 mm external
diameter & 30 mm internal diameter to make a composite section. If a axial
load 50 KN is applied on this composite section. Find Stress developed in the
Steel & Copper. Take E; =200 KN/mm” & E. =100 KN/mm®

(i) Derive equation of Strain energy for gradual load.

(it} Explain following: (1) Temperature Stress (2) Proof Resilience (3) Impact

loading (4) Lateral Strain

OR
The length of new Steel rails is 10 m at 20 °C temperature. If in Summer, the
maximum temperature goes up to 45°C, Find out gap that should be maintain
between consecutive rails, so that it may not be distorted or overlap on cach
other. Take E =2 x 10° N/mm?, o = 12 x 10 °C

Draw SFD & BMD for a Cantilever beam as shown in figure 1
Calculate moment of inertia of ISA 90 mm X 90 mm X 8 mm
OR
A simply supported beam of 10 m Span has entirely 4 KN/m UDL also at
centre 40 KN point load acting on beam. Draw SFD & BMD.
(1) Explain parallel axis theorem.
(ii) Write assumptions made in theory on bending.

A simply supported Steel beam of 4 m span having rectangular section of 150
mm X 300 m is subjected to 50 KN/m UDL over the entire span. Find the
maximum slop & deflection of the beam.
A hollow circular column having external & internal diameter 300 mm & 250
mm respectively. A load of 10 KN is acting on its outer edge .Find maximum
& minimum stresses in the section. Also Draw stress distribution diagram.

OR
A column of height 8 m is fixed at one end and hinged at the other end. The
hollow cross-section of square of external size 400 mm & internal size 300
mm. Determine safe load of column can carry by using Fuler’s formula. Take
E =200 Gpa & Factor of safety = 3
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(b) (i) A shaft transmit 120 KW power at 200 rpm. Find diameter of shaft if

maximum shear stress is 80 N/mm~.
(i1) Differentiate between leaf spring & helical spring.

Q.5 (a) For the infinitesimal element as shown in fig-2, find the normal stress,

tangential stress along with it"s angle of obliquity on the plane AE

(b)y (1) Give classification of engineering materials
(11) Compare welded joint & Riveted joint.
OR
Q.5 (a) Answer the following.
(1) Explain Hook’s law.

(i1) Define core of section. Draw core of Rectangular & circular section.

(iii) Explain slop & deflection of beam with figure.
(iv) Explain perpendicular axis theorem.

(v) Write five tests of materials and draw specimen of IZOD impact test.

(vi) Draw stress-strain diagram for tension test on Mild Steel
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