Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - III EXAMINATION - SUMMER 2026

Subject Code: 3331904 Date: 20-05-2026
Subject Name: STRENGTH OF MATERIAL

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 only simple calculator is permitted in Mathematics.

6. English version is authentic.

Marks
Q.1 Answer any seven out of ten. E1H1¢f] SIURI 2A1doll U161 A, 14

(1) Define Stress and strain.
(9.) 2221 210 22atofl caivu 2414,

(2) Define Bulk Modulus and Shear Modulus.

(.) cics Msyc 210 RiuR Hsyc ofl vl 24,

(3)  Write the formulas to calculate the Moment of Inertia (M.O.1.) about the centroidal
axis for a circular section and hollow circular section.

(3.) adausiz 210 Nl ddaiisiR 211sBE ol A1 Bog U Aoz ils Yoilal Nedl
HIZoll YA dIul.

(4) Define the point of contraflexure with the help of an example. Also, state the values
of shear force and bending moment at that point.

(%.) udlotatol (g ofl cutval Belgel A1 A, 211 (g UIA Q22 51 240l Aoglol
HIHo2 of HEU ¥ LI,

(5) (a) At which point is the bending moment zero in a cantilever beam?
(b) In which type of beam is the maximum BM at the fixed end?

(U.) (a) 301Qqr ollataii s (GIg 2410101 HAoe Lo B1U?
(b) SUI USRall oflHHI (S525 AUIE UIA Aosol HlHoe HedH &lJ?

(6) Write the bending equation for a beam and define each term involved.

(5.) ol a2 AlGsar eflaidlof 2421 c@ull €25 Ue cavaIRid 52,
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Q.2

(7

Draw the shear stress distribution diagram for a rectangular cross-section and circular
cross-section.

(9.) coii221 210 adaisiR H1SDE HIZ A2 2224 AR 2A1AY R,

®

State any two assumptions made in Euler’s column theory.

(¢.) yaz siaa ladlati Siguwr & Rl @,

€)

Define principal plane and principal stress.

(€.) MGAuuIc Aot 24 MoAuId 2224 ofl vyl 4.

(10) Write the torsion equation for a circular shaft and define each term involved.

(q0.

()

(1)

()

(1)

(b)

(o1)

) adaisiz 2nise #i2 ARloigf 242t cufl €25 Ue VAR 2.

A steel bar 2.5 m long and 16 mm in diameter is subjected to a tensile load of 80 kN.

Determine the stress, strain, and elongation produced in the bar. Take E=2x10°

N/mm?

16 mm AU A 2.5 m cloll Aoflal uR 80 kN of wellal detotn cldl d. Al
ul Aollal Ui Gaurt Udq VAU, W8l Wl AGESHL Ul dulA 0. E=2x10°

N/mm?

OR

A Steel bar 20mm diameter and 2m long is subjected to an axial tensile load of S50kN.
The increase in length is 2mm. Calculate the stress, strain and Young’s Modulus.

20mm Al W 2 m il Aoflaul U 50kN of wellal dltein cdl 8.
Aollate(l dotgHl Al auRA 2mm Sl Al VYU, el el 2101
Hlsy A 20l

40kN +— > 70KN 20kN +— — 10kN

e s e

A steel bar is loaded axially as shown in figure. Calculate the deformation of the bar
having 314.15 mm? cross sectional area. Take E = 2x10° N/mm?

wlglAHi eallcal yrud uollan uR wella dlia Al 8. dollauetl UsDeq]
AN 314.15 mm? A dl AGLSHL UAl 38R 2. E =2x10° N/mm? .

OR
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(b) If Young’s modulus (E) and Poisson’s ratio (i) are 200GPa and 0.20 respectively
then determine modulus of rigidity (G) and Bulk modulus (K).

(@) 2ol ASYAUE) vl WSR3t 2R () Uef5D 200GPa A 0.20 &2l A
Wsyad As ASIE(G) wal wles HWSYAUK) .

(©) A 200 mm square concrete column is reinforced with 4 mild steel bars of 20mm
diameter. This composite section is subjected to axial compressive load of 1000kN. If
modular ratio of steel to concrete is 15. Determine force resist by each material of the
section.

(8) 200 mm oll U Hofle HetrHl 20mm AR 4 HEES Wletoll AR
ol cllHl AAA B. Ll s10Ale As2et GUR 1000kN oll WA Elooll A
8.9 WA Slosleal WSYAR 2JRldR 15 Slal dl Al As2otoll €35 HIllauc
GlRL ARl olie] Yeu M.

OR

(¢) Define strain energy and explain Methods of applying load.

(8) Re5ot Aotofloll cautvail W A @R BUlell U@ sl

(d) A simply supported beam of span 3m is subjected to a central load of 50 kN and u.d.1
of 10kN/m over entire span. Calculate the slope and deflection of the beam. If E=2 X

10° N/mm? and I = 13 x 10® mm*.

(S) As 3m 2ulet LAl A€l AlA 25Act ollHotl HeauMi 50 kN ol [@geur A
VML AU UR 10kN/m oll AHAARA Gk Al B, ol {2 aln wa
Qauctotell atetddl s, E=2 X 10° N/mm?2 ol =13 x 106 mm* Al

OR

(d) A Cantilever beam of span 2.5m is subjected to U.D.L of 20kN/m over entire span
and Point load of 25 KN at free end. The beam is 150 mm wide and 300 mm deep.

Calculate maximum slope and deflection. Take E=2x10° N/mm?.

(S) 2.5m 2ulet YRlAdl 3odlAdR olliotl WML AULet UR 20kN/m oll U.D.L U
Y5 DSl UR 25 KNell [elgeur cldl ®. ollisll 150 mm USlUES AU 300 mm
Al B, dl HedH alnl Aal [Qucet N, E=2 X 10° N/mm? Al

Q.3 (a) Calculate moment of inertia about the base of I.S.A 200 x 100 x 10 mm. Keep longer
leg vertical.
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(1) 1.5.A 200 x 100 x 10 mm oti W2l UR WANe2 25 SetBlauell a5, dioll

(@)

(1)
(b)

(1)

(b)

(o)
(c)

(s)

(c)

(s)

QoL Gl (B auni .

OR

State and explain parallel axis theorem.

AHIAR Al YR vl ol yHesal,

A 5m long steel column 250mm x 400mm in section is fixed at both ends. Determine

least radius of gyration, slenderness ratio and Euler’s crippling load.

250mm x 400mm oll WUSVE Wl 5m Aol VA SlAHaAl ool DSL WAL B,
Al RfotcdH SL2AA wl§ dUARUe, ASAU AN U YRl shucllol Als

NN

OR

Differentiate between a column and a strut.

SlAH Aol 22 ARell dAslelcd Aull.

ok to e
8
M S

lt?.'m + 3™ *8‘*‘"

Draw Shear force and Bending moment diagram for a Beam as shown in fig

wlslAul e20act ol 1R a5 e Aldol WA StuAH ENRL.

OR

What is meant by the analysis of a beam? Differentiate between a statically
determinate beam and a statically indeterminate beam.

o{lHo] Aaticllld ANeA g ? RERscAl SlerMae wal RERsAl 8ot Sle:RMale

olH cRA dstald AWl
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@ ' 7 7 gokw gued\™” 04

A l B.«-f‘wr/vvﬁ
Y 2 & D

F m *zm "‘ngﬁl-

moment diagram for a Beam as shown in fig

Draw Shear force and Bending

(S) aug@ui ealidet ol w2 2R3 WA AL WARNo2 SL2UAUH €12, 0¥
OR
(d) A cantilever beam of 3m span is subjected to point load of 20kN at free end along 04

with U.D.L of 5kN/m over entire span. Draw shear force & bending moment diagram

for the beam.

() 3m 2Ustotl Fodlcllar olliotl Hscl DSL U 20kNoll ([lgeur ol B UL~ ©OF
UR SkN/moll 1H@QAARA e clidl B, ut ol 12 2R S Wl ARl
Ao SLRADUH ERL

Q.4 (a) A simply supported beam has span 5 m and 250 mm x 400 mm cross section. It 03
carries an u.d.l. of 20 kN/m over entire span. Calculate maximum bending stress.

(1) 5 moell AUlet WA 250 mm x 400 mmoell WSDE HAcddl A€l A 25Act ollHeti  ©3
WL LU UR 20 kN/m oll AH QAR d ellR Al . uL oflH =12 HedH
Sl el Ll s2l.
OR
(@) State assumptions made in the theory of bending. 03
(1) Aol Padlell uReuA ¢, 03

(b) A cantilever beam of span 3 m is loaded with u.d.l. of 50 kN/m over its entire length. 04
The cross section of beam is 200 mm wide and 400 mm deep. Draw shear stress
distribution diagram for the section having maximum shear force.

(@) 3m 2utstotl FedlcllaRolliotl L S0 UR 50kN/m ol AH@ARH R ctdl O
8. ofloll WSDES] HIU 200 mm x 400 mm B. L ol HIZ Ul HedH ([Q2AR
S Al AW Asel UR [AlaR AU Slgefofatat stauauH R

OR
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Q.5

(b)

(c1)

(c)

(s)

(1)

(b)

(o1)

(c)

(s)

(d)

A cantilever beam of circular section having 2.5 m long carries point load of 30 kN at

free end. If max bending stress not to exceed 120 N/mm?. Determine the diameter of
beam.

2.5 m ¥Wlotell ddousik AUsVE alol Foldllar ollioll Ysd Sl UR 30 kNl
(Ggeur Al 8. B HettH AL o] Yel 120 N/mm? &l atd ol slat Al
o{lioll caut 0,

In a strained material two direct stresses 140 MPa and 70 MPa both tensile are acting
at a certain point of two mutually perpendicular planes along with shear stress of 35
MPa. Determine principal planes and stress on it. Also Calculate normal, tangential

and resultant stress on a plane inclined at 30° clockwise with plane of major direct
stress.

(As2 WA ueldell 818 (g Asollostal col WAL AHAA UR 140

MPa ol 70 MPa oll SlARS2 SoU8E U el U 35 MPa ol 2l A ULl
Al B. dl QRWA R U QRUA Wot 0. Hud SlARSS WAl
ot AA AHUSL R aumi 30° oll wol clotlaldl AHAA UR e, 2aBRacd
U RRceoe AU A

The maximum shear stress induced, in a 50mm ¢ solid circular shaft rotating at
120 R.P.M, is 80 MPa. Determine the power required.

A5 50mm cAl¥oll Yol dJousik se 120 RP.M Ul $2 8 BHl HorH RlaR
QU YU 80 MPa Ul ad alell. Al %331 war g0t
A rectangular column of size 230 mm X 460 mm is subjected by an eccentric load of

1000 kN at an eccentricity of 70 mm on the axis bisecting 230 mm side. Calculate the
maximum and minimum stress in the section.

230 mm X 460 mmoll AUSVE UA Al AUAUY SIAH UR 1000 kNall
BAlxdetr sleoll 230 mm wlyal [Qewd sl weat UR 70 mm «ll
B&osalAcdl UR Al B. Al HeTH Wl oYolriH RUetl Yelloll oLl s2A.

Define: core of section or Kernal & Draw core of rectangular and circular section.

512 g As2Uol AUl solcoll caulvaul AU, AHARYU Wl dAJOUsR MSDE
He SR el

Classification of engineering materials based on physical properties.
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(5) ll@s spaenilotl R SRl uldlacis] collswl 53,

L
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