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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (NEW) — EXAMINATION - Summer-2025

Subject Code: 4330602

Subject Name: Mechanics of Structures

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.

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

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Marks

Q.1

(@)

Describe Hooke’s law of elasticity.

03

W31

()

S5ell ReLldRRUUSALeL [1dHo] dRlet 530,

o3

(b)

A steel bar 2 m long and 18 mm in diameter is subjected to an axial
tensile force of 40 kN. Find stress, strain and change in length of the bar.
Take, E = 2x10° N/mm?,
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A force of 200 kN is suddenly applied to steel bar of 20 mm diameter
and 1.5 m length. Calculate strain energy stored in the bar. Consider, E
= 2x10° N/mm?.
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A steel bar, having cross sectional area of 500 mm?, is subjected to axial
forces as shown in figure-1, determine the total change in length of the
bar. Take E = 2 x 10° N/mm?.
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Q.2

(@)

Define “section modulus”. Find the section modulus of a circular section
having its diameter D along both the axes passing its center.
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(b)

Determine moment of Inertia (Ixx) of a T-section having flange
dimension 100 mm x 20 mm and web dimension 20 mm x 100 mm.
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Draw Shear Force and bending moment diagram for a beam of span AD
=5 m, simply supported at point A and B, where AC=3m,BC=1m
and BD =1 m as shown in figure-2.

07
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Q.2 | (a) | Find “Radius of gyration” of a circular cross-section having its diameter | 03
80 mm.
U2 | () | 80 mm UlA dRlddl dNALSIR SlU-AsRUeleil "I(SUY 21§ BQAUA" | 03
G
(b) | Determine moment of Inertia at the base of an angle section of size 120 | 04
mm x 80 mm x 20 mm keeping longer leg vertical.
(&) | 120 mm x 80 mm x 20 mm Stell Wld-3SDeell Y U HSccl | 0¥
gRlelof] (5Hd Alell v4al G101 Q9 & A3 56 UL
(c) | Draw Shear Force and bending moment diagram for a cantilever beam | 07
carrying uniformly distributed load of 30 kN/m up to 4 m span and point
loads at point B and C as shown in figure-3.
(5) | #isld-3 Ui ddicdl uMIQl 4 1leR Ylel 30 kN/m ol YUl | 09
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Q.3 | (a) | Explain the type of supports of a beam with sketches. 03
Ual3 | () | 35U U1 oflHetl YUl2ell UsIR dHedl. 03
(b) | Describe “neutral axis” and “moment of resistance” of a beam. 04
(W) | o{lHatl "oy 2d 318" e "HINe2 15 5EU" o ALt 53, oY
(c) | A cantilever beam of span 4 m is loaded with u.d.l. of 25 kN/m over its | 07
entire length. The cross-section of beam is 200 mm wide and 400 mm
deep. Draw shear stress distribution for the section having maximum
shear force.
(5) | et 4 m ol 32ldlaR ofld udl A1 dls 2dd . defl AHA dule | 09
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Q.3 | (a) | Differentiate the statically determinate beam and statically | 03
indeterminate beam.
ust.3 | (1) | lesdl slexulde ofly wa w(2sdl Feislew{lede oflHui dsidd | o3
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(b) | Explain the assumptions in the theory of bending. 04
(M) | A[eSdAetl Regidui tIRQLIM) HHemdl. oY
(¢) | A simply supported beam has span 4 m and 200 mm x 300 mm cross | 07
section. It carries u.d.l. of 20 kN/m on entire span. Find maximum
bending stress. Also find bending stress on layer 60 mm from neutral
axis.
() | 4201 A UUN2S 6flH 4 m el 200 mm x 300 mm S8 AUt 421D | 09
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218l derel 432l 60 mm 2 U A[e59] 224 Ul e,
Q.4 | (a) | List the methods to find out slope and deflection of a beam. 03
U4 | () | oluetl alo wal (dudsd Qe l il Usg[dadlefl dlEl eetld), 03
(b) | A simply supported beam carries an u.d.l. of 20 kN/m over entire span. | 04

If deflection due to u.d.l. at the centre is not to exceed 15 mm, calculate
span of the beam. Size of the beam is 125 mm x 250 mm and E = 0.14
x10° N/mm?2.
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(c) | Find forces in all the members of a truss as shown in figure 4. 07
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Q.4 | (a) | Define “Slope” and “Deflection” of a beam with example. 03
U4 | (1) | GeleL U1 olHe] "2elu” wa "(SsaAsR1et cUlLALRId SR, 03

(b) | Asimply supported beam 4 m span carries a point load at center. If slope | 04
at support is 1°, calculate the maximum deflection of beam.
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(c) | Find forces in all the members of a truss as shown in figure 5. 07
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Q.5 | (a) | Differentiate: “Beam” and “Truss”. 03
USL5 | () | dsldd 520: "ofly” wa ey, 03

(b) | Define and explain Point of contra-flexure in bending moment diagram | 04
of a beam.
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(c) | A circular steel column having 200 mm diameter and 4 m long is fixed | 07
at lower end and hinged at other end. Calculate safe load carrying
capacity of the column. Consider, E = 2x10° N/mm? and factor of safety
=2.

(5) | 200 H1H] Ly WAl 4 Hl2R giud) NG Rldell 1A «{ludl BS (5521 | 09
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Q.5 | (@) | Differentiate: “Perfect truss” and “Redundant truss” 03
USL5 | () | déldd 520 "UREse 24" W "R 2" 03
(b) | Write the relationship between shear force and bending moment. 04
(1) | 01U 51 el W[50 H1e2 Q] Aoit Gui). oY

(c) | Asteel column 4.8 m long is fixed at both ends. Using following details, | 07
determine safe load by Rankine’s formula:

Ixx = 3x108 mm*, lyy = 3x10® mm#*, A = 4800 mm?, f. = 500 N/mm?, o
= 1/1600, Factor of safety = 2.
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[xx = 3x106 mm*, Iyy = 3x10® mm*, A = 4800 mm?, fc = 500 N/mm?,
a=1/1600, Factor of safety = 2.
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