Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4331904 Date: 25-07-2023
Subject Name: Strength Of Materials
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 (a) Define: (1) Modulus of elasticity (2) Poisson’s ratio (3) Shear Stress 03
(b) An RCC circular column having 350 mm diameter is reinforced with 6 04
number of 16 mm diameter bar. If stress induced in concrete is 5 N/mm? and

modular ratio is 15, calculate load carried by column.
(c) A steel bar of 20 mm diameter and 1000 mm length is subjected to tensile 07
load of 120 kN. Calculate change in dimensions in the bar. Take Es = 200
Gpa and p =0.25.
OR
(c) A steel bar of 20 mm diameter and 1.5 m length is subjected to tensile load 07
of 100 kN. Calculate stress, strain, elongation and final length of the bar.
Take E = 2 X 10° N/mm?,

Q.2 (a) Define: (1) Moment of Inertia (2) Radius of gyration (3) Toughness 03
(b) Draw neat sketch of specimen for the 1zod and Charpy impact test. 04
(c) Calculate Moment of Inertia about Ixx and lyy of the figure-1. 07
OR
Q.2 (a) Give classification of engineering material. 03
(b) Explain compression test on metal with neat sketch. 04
(c) Calculate Moment of Inertia about xx-axis of the figure-2. 07
Q.3 (a) Define shear force and bending moment. Explain relation between them. 03
(b) Draw shear force and bending moment diagram for the beam as shown in 04
figure-3.
(c) Draw shear force and bending moment diagram for the beam as shown in 07
figure-5.
OR
Q.3 (a) Define statically determinate and Indeterminate beam with example. 03
(b) Draw shear force and bending moment diagram for the beam as shown in 04
figure-4.
(c) Draw shear force and bending moment diagram for the beam as shown in 07
figure-6.

Q.4 (a) Define pure bending stress. Enlist assumptions in the theory of pure bending. 03

(b) A simply supported beam having 4 m span is subjected to UDL of 20 kN/m. 04
Cross section of beam is 250 mm X 400 mm. Calculate maximum bending
stress produced in the beam and stress produced at the layer 80 mm far from
neutral axis. Also draw bending stress diagram.

(c) T-section as shown in figure-7 is subjected to shear force of 20 kN. If I=1.81 07
X 108 mm* and ¥ = 202.17 mm, draw shear stress distribution diagram.

OR



Q.4

Q.5

Q.5

Q.1

Q.2

Q.2

Q.3

Q.3

(@)
(b)

(©)

(a)
(b)
(©)

(@)
(b)

(©)

()
(b)

(©)

(©)

(@)
(b)
(©)

()
(b)
(©)
()
(b)
(©)

(@)

Draw neat sketch shear stress distribution diagram for (1) Rectangular
section (2) Triangular section (3) T-section.
A simply supported beam 3.0 m long carries point load of 30 kN at mid
span. Find maximum slope and deflection. Take E = 2 x 10° N/mm?. And | =
66.66 x 10® mm?*,
A simply supported beam of 5 m span is I-section as shown in figure-8 is
subjected to central point load of 50 kN and UDL on entire span 20kN/m
Draw shear stress distribution diagram.
Define: (1) Torsion (2) Polar moment of inertia (3) Torsional rigidity
Write equation of torsion. Enlist assumptions in the theory of torsion.
A hollow circular shaft having outer diameter 200 mm and thickness 20 mm
Is transmitting power at 180 RPM. If angle of twist in a length of 3 m is not
to exceed 0.70°. Calculate shear stress and power in kW. Take G = 0.8 X 10°
N/mm?2,

OR
Define stiffness of spring and enlist types of springs.
500 N load is lifted by helical spring with deflection of 25 mm. If spring
index is 6 and allowable shear stress is 300 N/mm?, calculate diameter of
wire of spring, mean diameter of spring and No. of turns of spring. Take C=
8X10* N/mm?,
A cantilever beam of cross section 150 mm x 200 mm is 2 m long.
If deflection at free end is 2 mm, calculate u.d.l. that the beam can carry
over whole span. Also calculate maximum slope of the beam. Take E = 210
GPa.
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