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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) — EXAMINATION - Summer-2023

Subject Code: 4330602 Date: 19-07-2023
Subject Name: Mechanics Of Structures
Time: 02:30 PM TO 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. Use of programmable & communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6.  English version is authentic.
(@) Define: (i)Stress (ii) Strain (iii) Modulus of elasticity
(b) A weight of 20kN is to be lifted by a steel wire. If maximum stress in the wire is not to
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exceed 90 N/mm?, Calculate diameter of wire.

A brass bar, having cross sectional area of 1000mm?, is subjected to axial forces as
shown in figure-1, find the total elongation of the bar. Take E = 1.05 x 10° N/mm?
OR
A mild steel bar 500mm long and 16mm square in cross section is subjected to (i)
gradual (ii) sudden load of 10kN along length direction. Find strain energy in both
cases.
Explain Perpendicular axis theorem.
What will be the section modulus for following (i) rectangular section having
dimension 240mm x 460mm. (ii) Circular section having diameter 300mm.
Draw Shear Force diagram and bending moment diagram for beam shown in figure-2
OR
Explain Parallel axis theorem.
Find the moment of inertia (Ixx and lyy) for the section shown in figure-3
Draw Shear Force diagram and bending moment diagram for beam shown in figure-4
Give relationship between shear force and bending moments.
Write assumptions made in theory of bending.
Calculate the maximum stress induced in a cast iron pipe of external diameter 40mm, of
internal diameter 20mm and length 4m when pipe is supported simply at its end and carries a
point load of 80N at its centre.
OR
Differentiate between statically determinate beam and statically indeterminate beam.
Explain (i)Moment of inertia (ii) Radius of gyration
A simply supported beam is having length of 4m. UDL of 5 kN/m is being applied
over 1m length starting at 1m from left support to center point of beam and this beam
is also loaded with point load of 10kN at 1m distance from right support. Draw shear
force and bending moment diagram for this beam.
A simply supported beam is subjected to a point load of 100kN at center. The beam
has maximum deflection of 5mm. If value of E = 1.6 x 10° N/mm?, 1 = 7.5 x 108 mm?*,
find effective span length of beam.
Determine the slope and deflection of the free end of a cantilever beam of length 3m
which is carrying a uniformly distributed load of 10kN/m over entire span. Take | =
108 mm* E = 2 x 10° N/mm?
Find forces in all the member of a truss shown in Figure-5 by method of joints
OR

A brass bar 25mm diameter and 6m length is rigidly fixed. Calculate the temperature stress
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induced when it is heated from 25° to 55°, E = 2 x 10° N/mm? And a =10 x 10 /°C
Draw shear stress distribution diagram for following cross sections
(i) rectangular (ii) hollow rectangular (iii) I-Section (iv) Circular section
An impact load of 250N released from 100mm height & applied at the end of 2m long
and 20mm diameter mild steel bar. Find instantaneous stress induced in bar. E = 2 X
10° N/mm?
Explain perfect truss, redundant truss and deficient truss.
Write assumptions made in Euler’s theory.
A hollow circular column having outer diameter 100mm and thickness is 25mm. Both
ends of column are fixed. If Euler’s crippling load is 505kN and E = 100GPa,
Calculate actual length of column.
OR

Write assumptions made in the analysis of simple truss.
Explain column end conditions and effective length with sketches.
A rectangular column section 150mm x 250mm of mild steel is fixed at both ends
having 6m length. Find Euler’s crippling load. Take modulus of Elasticity E = 2 x 10°
MPa
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