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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4331904

Subject Name: Strength Of Materials

Time: 02:30 PM TO 05:00 PM

Instructions:
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Q.1
usl.1

Q.2

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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Define (1) Linear Strain (2) Poisson’s Ratio (3) Thermal Stress
U] AU (1) A (512 (2) Uleletell QMR (3) dluHls Uldwn
A steel bar 1.5 m long and 25 mm diameter is heated from 28° C to 130° C
temperature. If the linear expansion of the bar is totally prevented, Find the
magnitude and nature of the force developed in the bar. The coefficient of
linear expansion of steel is 1.2 X 10/ °C. Take E= 2 X 10° N/mm?
LU HL doqle) adel U HLHL cldell luiSell U[@] A 2¢0 Aol AS &l 9300
Aogl, AS dlunlal A 5IHi w1A B, %) Gd1Re] WA ([dacdL AYRUS
2s1dl ealHi w1d dl U[QuMi Getlad] Wanel [(SHd wa defl usiR 2Ll
2 eel] 2ULS (Rl RIS 1.3X30-4/°C B. E= X104 o), /{12 dll.
A 500 mm long circular steel bar shortens by 10 mm when subjected to a
compressive force of 450 KN. Compute Original and final diameter of the bar.
Take m=3 and E = 2 X 10° N/mm?
Yoo M| 1. do418etl 1SR EluiSell (D] UR ¥Uo (5.5, of elul 0{¢01 @13
AR ANAISR dluisel A[D] 0 HLHL Bedl 251 Ul 8. dl dluiseil
a}[&mtoﬂ Yol 3al 3i[dY el ARIAT] 5. m=3a E=Xq0u =), /4112
ql.

OR
Compute the change in length of the specimen as shown in figure-1 Take Cross
sectional area as 400 mm? and E=2X10% N/mm?
ULS[d-140 elicdl Yo dAYailel GuiISU] Udl d§ReAl ABIA] 521,
U158 A=501 ¥oo HLH|.2 Wl E=3Xq0u ) /4. H{].2 4.

20kN —»| «—50KN 70kN—»| <4— 40kN
300mm 500mm 400mm
Figure-1

Explain Parallel axis theorem

UH IR & UHY HHoxdl.

Calculate moment of inertia about Y'Y axis of an angle section having size 120
mm X 120 mm X 10 mm

%glo {ﬂ.Lﬂ. X 920 HLHL X 10 HLHL. o1l 2216 A5t «il YY 18 UR Scayl
2LlYl.

A rectangular beam having 300 mm x 200 mm cross section carried UDL of 50
kN/m. calculate span of the simply supported beam if allowable bending stress
is 100 N/mm?,

A5 oA™Y 1158 300 H{LH]. X 200 L. y21ddl Ulesl Yo (5.3, /4. <l
UH[AdT]d IR d&st 53 B, %) UleSL UL HisY eiHel Yldw o Y00 ) /{4 2
81U dl ulesleil dodle 2lldl ulesla ¥1gl fld 2sdd 8.
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Define (1) Moment of inertia (2) Radius of gyration (3) section modulus
QUL A UL, (1) %Syl (2) AU 21§ 1A (3) AsAUA HISYEY
Calculate the moment of inertia about XX axis of I-section having flange and
web dimensions are 140 mm X 10 mm
o HLHL X 10 HlHL <l sdo ol dod tRlddl 1-AsRUe ol XX 248 UR
Syl 2.
Draw neat sketch shear stress distribution diagram for
(1) Rectangular Section (2) Circular Section (3) Hollow Rectangular Section
(4) Hollow Circular Section (5) T-Section (6) Channel Section (7) Triangular
Section
UG W1SDE HIZ Sclol UldWa (AL #1AW €130,
(1) doAY WIS (2) AdulLSI1R 15D (3) UlE) oY 1SDE (4)
W4l ddoilsiz 1158 (5) T-u1SDE (6) Astd UISBE (7) (ASIASIR WISDE
Write and explain each term in slope and deflection formula for simply
supported beam with UDL on entire span.
A s ALEl Td 25A4d ulesl «fl Ayel duily GuR AHdld]d @R @13l 8 d)
3l0 A4 [dudet oil )l quil €35 Ue YHodl.
A 1.5 m long cantilever is having 100 mm width and 230 mm depth, carrying
point load at free end. If deflection at free end is 5 mm, compute point load at
free end, Take E = 2 x 10° N/mm?2, _
LU M. dliodl 1oee yl2st el 44158 900 HLHL USlll 24el 230 131, GLS]
8. dstl 45d 85 U HLHL. o (audsi Vel sl UL Ysdd BSLUR 24 (6ig ¢IR
@12191? E = X0 o3, /+{ {2 cl.
Difference between izod and charpy impact test.
18RS wa YT 102 222 dAefl dslad wI).

OR
Explain slope and deflection with sketch.
3l A [Audet 15[d 118 AHedl.
A simply supported beam 4m in span is subjected to UDL of 15 kN/m over
entire span with central point load of 10 kN. The moment of inertia of the beam
is 517.5 X 10° mm*, calculate the maximum slope and deflection for the beam.
Take E = 2 x 10° N/mm?
¥ HL daly dlal ws Alel Ad 2599 ulest GUR W sleyHl <l
YUAldd ¢IR AYLL dully BUR d1dl 8 AUy Uy (04 GUR o Sl <l
(Gig@ti2 @13l 8. w1 ULl «{l Scd gl u1o.Y X dos HLHL¥ 8, wl ul2sl «l
HEdH 3loL A4 [dudst ldl. E = %304 &3, /Hl {2 4.
Explain Brinnel Hardness test
[Glotd 15U 222 yud).,
Explain point of contra fracture and its importance.
Uldettel [0fg AHosc] el dsfl 1AL QU
Explain types of support with neat sketch.
15(d £13] el el 251 Auomd),
Draw Shear force and Bending moment diagram for a beam shown in figure 2.
B15(d 2 Hi A G UL2SL HIZ Sdetdol e siieiyQletl w1Qud €130

30kN 40kN/m 1okN

MB

AT im C 2m D 1mT

Figure 2

OR
Explain relationship between shear force and bending moment.

Scls16401 B4e) oHs1t 3l RAel] Aoit YHud).
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Explain hogging moment and sagging moment.

S19{lo9L el Qo{lo0] H1He2 HHCll,
Draw Shear force and Bending moment diagram for a beam shown in figure 3

15(d 3 Hi AAE UL2SLHIZ SdAAtiol A tHe1yQlstl A 1QW €3

50kN/m 100kN 20kN
D B J
AT 2m im T im C
Figure 3

Write assumption made in the theory of bending.

A [521 1U7) o] tiRQLIRAL Uil
Define (1) Torque (2) Angle of Twist (3) Polar moment of inertia (4) shear
stress in shaft
[l WU (1) 215 (2) RS 5181 (3) Yld wScd 4l (4) [R1UR 22U 8l
2LL&2
A closed helical spring is to have a stiffness of 1.2 N/mm of compression under
a maximum load of 50 N and a max Shear stress is 130 N/mm?. The solid
length of the spring is 50mm. find the diameter of wire and the number of coils
required. Modulus of rigidity C= 4.2 X 10* N/mm?.
s 54l slod &dlsd (R2Leil 21sA21 1R . /HLUL 8. st UR Uo =,
HIR Gl 8 WA HEdH Sdol Yldua 130 2 {2 8. [Ridlfl Aldls
God1® Yo HLHL B. (RAdletl direll el ol sl8aeil Jul 2lltl. C=¥.2xq0¥
=) /{3l 4.

OR
Define (1) neutral axis (2) Moment of Resistance (3) Modulus of rupture.

2 [ul] A U] (1) derel wel (2) UldAd Yl (3) Hlsyad vils 2R
Write assumption made in the theory of torsion.

HR1S U3 «fl eReLRM) ).,

A solid circular shaft and hollow circular shaft are made up to of the same
material and having same cross-sectional area. The diameter of solid shaft is 70
mm. the internal diameter of hollow shaft is 0.75 times the external diameter.
Compare torsional resistance of the two shafts.

8ol dqullsIR Ls2 el Uldl ddullsR 2Uls2 vl A5 UERIYEe1L Wadl
8. del tislsl WISBE AASN UL B. Elel dquUSIR LS o1l U 9o
Y1yl 8. uldl ClQC{HSR 2ls2oll Aid3Ls Ul detl 0i1Gl =il 0.0U AR
8. uia 2lL2etl HS UldReefl v Hel 520,
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