Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER —IIT - EXAMINATION ~WINTER 2015

Subject Code: 3330604 Date: 07 /12 /2015
Subject Name: STRUCTURAL MECHANICS-I
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attempt any five questions.

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

Each question carry equal marks (14 marks)
English version is considered to be Authentic.
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Q.1 (a) Define following terms. 04
1. Stress 3.Poisson’s Ratio
2. Modulus of Elasticity 4. Bulk Modulus
(b)  State parallel and perpendicular axis theorems. 03
(¢} A Steel bar 20 mm diameter and 1.5m long is subjected to axial tensile force 07
of 80 kN. If E=2 x 10° N/mm? , Find stress , strain and elongation of the bar.

Q.2 (a) Calculate change in length of a steel bar of 16 mm diameter in fig.1. 07
Take E=2 x 10° N/mm?
{b) Find Moment of Inertia Ixx and lyy of an equal angle section of size 30 x 90 x 07

6 mm.
OR
{b) Find out Moment of Inertia Ixx and lyy for the T — section shown in fig.2 07
Q.3 (a) Define Moment of Inertia and radius of gyration 04
{b) Define Shear Force and Bending Moment. 03
(¢} Draw Shear Force and Bending Moment diagram for the simply supported 07
beam as shown in fig.3
OR
Q.3 (a) Draw Shear Force and Bending Moment diagram for the cantilever beam as 07
shown in fig.4.
{b) Draw Shear Force and Bending Moment diagram for the overhang beam as 07
shown in fig.5
Q4 (a) State assumption in the theory of pure bending in beam. 03
{b) Draw shear distribution diagrams of different cross-sections of beam. 04
(c) A rectangular section of beam 250mm x 450mm is simply supported over a 07
span 5m. It is subjected to u.d.l. 80 kIN/m over entire span. Find maximum
bending stresses in beam.
OR
Q.4 (a) A cantilever beam 4m long is subjected to u.d.l. of 20 kN/m over entire span. 06
The section of beam is 300mm X 500mm. Find average shear stress and draw
shear stress distribution diagram for the beam.
{b) Find forces in all the members of a truss of fig.6 by method of joint. 08
Q.5 (a) Find forces in all the members of a truss of fig.6 by graphical method. 08
{b) A steel rod 4m long and 30mm diameter is used as a column with both ends 06
fixed. Determine crippling load by Euler’s formula. Take E=2 x 10° N/mm?
OR
Q.5 (a) Explain column end conditions and effective length. 05
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Write differences between Beam and Truss.
Explain point of contraflexure and it’s importance.
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