Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGG.- IV" SEMESTER-EXAMINATION - JUNE- 2012

Subject code: 331904 Date: 16/06/2012
Subject Name: Strength of Material

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 considered to be Authentic

1 (@) 1 Define shear stress and shear strain. 2 07
2 What is possion ratio ? (D
3 State & draw four end condition of column & strut with effective
length €))

(b) 1. Steel wire raised a load of 10KN such that stresses in wire not to 07
exceed 100N/mm? . find minimum diameter. 3)

2 A steel rod fixed at one end is 1m long at 20*C, temperature rises
up to 60*C. Find free expansion of bar at other free end, take
coefficient of linear expansion of 12x10° per degree centigrade, E=

2x10°N/mm?, if free expansion is prevented find stress. 4)
Q.2
(@) Draw shear force & bending diagram for the beam shown in figure 1 07
(b) Draw shear force & bending diagram for the beam shown in figure 2 07
OR
(b)  Find moment of inertia I, & Ix of channel section as shown in 07
figure 3
Q.3

(@) A cantilever beam 3m span hollow circular in section loaded with 07
40kN/m .Permissible stress in bending in tension & compression is
120N/mm2, find dimension if internal diameter is 0.8 that of
external.

(b)  Explain parallel & perpendicular axis theorem for moment of inertia. 07

OR
Q.3 (a) A cantilever beam of span 4m is loaded by a point load of 9 KN at 07
free end & UDL of 6KN/m a entire span. Determine slope &
deflection at free end.Take Ixx=16OOOcm4, E=2x10" N/cm>.

(b) In a simply supported beam with UDL of 12kN/m over entire span 07
with maximum deflection of S5mm ,E=2x107 N/cmZ,Ixx=
40x10°mm* .Calculate span of beam & Maximum slope of beam.

Q.4
(@) Define core of section. Show core of section with diagram for 07
square,rectangular and circular section.
(b) Calculate the stresses developed at four corners of a rectangular Q7
section 200mmx120mm, if a point load of 960KN is acting at one of
it's corners.
OR
Q.4 (a) 1 Explain limitations of Euler s theory of long column 4) 07
2 Draw stress-strain graph for tensile testing on mild steel specimen
showing important points. 3)

(b) Determine the safe load carrying capacity of rectangular column 07
having width 211.5mm depth 141mm & length of 6m, Modulus of
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elasticity 1.2x10* N/mm” & factor of safety 2. Both ends of column
are fixed.

Q.5
(@) Find maximum torque on shaft of 300 mm diameter with angle of 07
twist 1.5 degree in a length of 7.5 m & shear stress not exceeding
42N/mm?*. Take modulus of rigidity = 84.4 KN/mm?.
(b) Ata point in two dimensional stress system the normal stresses on 07
two mutually perpendicular planes are 80N/mm?” tensile and
40N/mm? compressive. Find normal tangential and resultant stresses
on a plane inclined at 30 degree with major principal plane. Use
Mohr's circle method.
OR
Q.5 (@) For a bar shown in figure 4 find the total extension of bar for axial 07
pull of 50KN. Take E= 2x10° N/mm®.
(b) Define: a) principal plane b)principal stress ¢) obliquity d) stiffness 07
of spring e) Torsion f) Ductile material & g) Brittle material.
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