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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (NEW) - EXAMINATION - Summer-2024

Subject Code: 4331904

Subject Name: Strength Of Materials
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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.

Derive equation of strain energy for gradual load.

55 11 HI2 RSt Welof] of Yt dl1Rcl).

An M.S bar 1m long 20mm diameter carries an axial tensile forces of
62.8kN.If young’s modulus E=2x10°N/mm? find stress ,strain and elongation
of this load.

Yg Uldle ol WS U[OA11m diod) A 20mm UL sil B %sil U 62.8kNe]
weld WYyRa €al 8. o ReuldeUsdl HIUiS E=2x10°N/mm?
Uldwo, [As1R e GuilEH od) $812 2Ll

300mm¢g RCC column is reinforced with 8bars of 16mmd.it carries a load of
800KN.determine stress in each material. Take modulus of elasticity of steel
is 200GPa and concrete is 11GPa.

A5 3915145 51512 2d™ 300mm <l 8. AHi 16mm <l 8 UYL Y54l
8. ™ U 800N <il 1efld M1 613l 8. URls HZlRyd Hi Gelad elw
Uldwn el 22ld A4 sisle «il Reldellusdl HIuis a0 200GPa
ol 11GPa 8 .

OR
Mild steel bar 4m long and 20mm square in section is fixed between two walls
at 400K temperature. Find the force induced in the bar for the following cases,
when its temperature falls to 320K.(1)walls are non yielding (2)walls yield by
1.5mm.For steel take E=200GPa and o=12x10°K.

4m 4ol ¥ 20mm <il ARY wldell (0] A €ld1g 9 400K dluHLa
(52 5341 8. Ao dlUHlel 320K di oflAsil AU €lalid URsil A5
dell dell UslR @ lidl(eldld oo dla 3o eld a (2) eldle 1.5 mm
Ales 21y, :21ge1] E=200GPa el 0=12x10°K 8.

Write formula to galculate M.1 of rectangular and circular section.
GuARY Wl dquLLsR M1SDE UL Syl of Yo qul.

Find Moment of Inertia of the T section having flange and web dimension
60mmx20mm.

A5 T A5 o] §Q0% o Aol o1l HIY 60mmx20mmE dl ¥Scayl U1t

Date: 14-06-2024

Total Marks: 70

Marks

03

04

07

07

03

04



Q.2

Q.3

Q.3

(©)

()
(b)

(©)

()

(b)

(©)

(@)
(b)

Draw S.F and B.rM diagrams for a beam loaded as shown in figure 1.
w15[d 1 Hi 20ldd T4 HI2 S.Fwal B.M SIUIAM 1),

sk 20KkN . sk
/— ™ m "‘\
f\(’\/WVWW\' l y
1\_ m 1m+1__mm
= |
Fiquse-1
OR

Define Moment of Inertia and section modulus.

%Syl W A5t HISYAH ol cuiud] 3[4
A hollow circular section having 100mm external diameter and 70mm
internal diameter find M.I, section modulus and radius of gyration.

100mm Glel Al el 70mm WIdRS <Al Hlddl Wldl ddalsiR

1SDE HIS Sy A5Ael HISYAY Wl ASUY 1§ 14211 211H).
Draw S.F and B.M diagrams for a beam loaded as shown in figure 2.

15(d 2 Hi e2ldd oilH HI2 SFuA B.M SIIAM €1R).

Define Shear force and Bending moment
Sclol WO Wal AAUAYR of] U] ¥ [U).

A simply supported beam ACDB in which AC=2m,CD=6m,DB=2m is
supported at A and B.It carries point load of 40kN each at C and D and u.d.I
20kN/m for a length of 6m on CD.Draw S.F and B.M diagrams.

Al€l 2d 2s5dd ofly ACDB Hi AC=2m,CD=6m,DB=2m % A ¥l B GU
2594 8. 31 6lY (0ig, C A D U 40kNell (Gig MR el 6mEGLLE «il CD
U2 20kN/m ol ¥H[ddd MR aldl 8. ol HIS S.F 1 B.M SIUIAIM
¢,

A simply supported beam of 5m length and having a rectangular section
200mm wide and 300mm deep is subjected at 10kN/m UDL over the entire
span and central point load of 30kN.Calculate the maximum bending stress.
200mm U&LULLES el 300mm GLSLE tRlcdl ALEl Ild 25Ad oMol doyLes
5m8. %] dell U 10kN/metl UDL ol HeH 30kN il (0ig, 12 dlold] €l
cll HEdH eiHet Uldwa 2lldl.

OR
Write importance of point of contraflexure.
U (dettot(0]g ol WIARUAL G,
Draw S.F and B.M diagrams for a beam loaded as shown in figure 3.
15(d 3 Hi e2ldd oilH HI2 S.Fua B.M SIAUIAM €13,
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A beam of T section having flange 200x30mm and web dimension
320x30mm is subjected to shear force of 25kN.Find the maximum shear stress
and draw the stress distribution curve.
WS T A5l Ui Q1% dell Aof of HIU 200x30mm sl 320x30mm BHi
25kNoj Sdot W01 @1 8. HedH Sdel Uldoto Q1) Ael sdel Uldwn
A1Qu elRl.
Write assumptions in the theory of pure bending.
A5 21U ol YREIRA quil.
A simply supported beam of 4m span having rectangular section of
150mmx300mm is subjected to 50kN/m UDL over entire span. Find
maximum slope and deflection.
As Alel d 2esdd o]y ol duol  4m B dsil HISAE < HIU
150mmx300mm 8 %\ ds{l YY1l duiles u50kN/metl qH(ddld 1R

dlold] S1U dl alul Wa [Ayeet 211k,

A hollow circular shaft with external 150mmd and internal 100md transmits
800kW at 240R.P.M.If the length of shaft is 4m then find the maximum shear
stress and angle of twist. Take C=80GPa.

Ulel ALsIR AL GLal 150mmep Ml MidRS 100mep AL&st) QNS
2LLE2 240R.P.M UR 800kW 2ld[H2 52 8. %) 2llseeil deile 4m €l dl
HetH M1UR U Wl (Fe<ll 5131 201E]. C=80GPa @l .

Write equation of benging stress and shear stress.
ool UlAMOl A Sclol Ulde o «il Yol quil,

A cantilever beam 5m long is subjected an udl 16kN/m over entire span. If
deflection at free end is zero. Find upward point load required at free end.

A5 3o12ldldR o{lH ofl duileS 5m Bell wi1u{]l dodles UL6KN/m il
AH[Ad]d HIR @13 8. %) Aell Yscl DS [dudsi ot S1U )l Aell Y5l AL

UR 526 Gueil drs (6ig G112 @191Q] A 20l

A hollow circular shaft having internal to external diameter ratio
4/5,transmit 4kW at 6Hz speed.The maximum torque is 25% more than
mean torque.If the angle of twist is imited to 4%m length,Find the diameter.
Take C=80GPa.

UlEL ALSIR ALse Hid[RS WA Glal cdlUeil ARNTR 4/5 t2lddl
ANLSIR 2ULE2, 6Hz 1S 4kW UHLR 53 8. HsdH 215 UL 1S
53l 25% dy 8. %) [G2sil 5131 4%m il U Wl 50 sCAH 2414 B,
dl 1Y Q1ldl. C=80GPa 4.

Calculate maximum bending stress induced in a 5m long simply supported
beam subjected to UDL of 50kN/m over entire span.The cross section of the
beam is rectangular having 600mm depth.Take 1=5.4x10°mm?*.

ALEL A 25A4 o1 o1l 5m UHA ALGUHI 50kN/m ol UDL @13l 8. oflHui
URd HedH Q521 24l A-LdI] 520, WilHedl GuARY WISAE 600mm

GISLE H2ldd) D). 1=5.4x10°mm* €.
Define: Elasticity, plasticity brittleness and stiffness

Rar(deiusdl, WiRe 2], (RsUR) M ASdl «il cdiul A1),
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A cantilever beam of 2m length and having a rectangular section 200mm wide
and 300mm deep is subjected to 10kN/m UDL over full length and a point
load of 30kN at its free end.Find maximum slope and deflection.
2m duiloell (2[R oflH ua uARY A5t 200mm USLUIL e
300mm GLS) €14 B Aefl AYBL Guile U 10kN/m UDL el dell Y5d 835
30kN Ulgye2 dlS Uld 8. HetH @L01 W [dude 11t

OR
A beam having cross section dimension 300x450mm is subjected to shear
force of 100kN.Find the maximum shear stress and draw the shear stress
distribution diagram.
A5 ol 300x450mm ol tR1ddl 614 100kN ell Sdel ®IR @13 B, HedH

(1R U el A {1UR WA (SRR SIUIAM 1R,

Draw neat sketches of test specimen for charpy impact test and izod impact
test.

YT prlse 232 el WIBHLS pHlse 232 HI2 22ell otystlell WY €121
A simply suppored beam 5m span is subjected to UDL of 20kN/m over
entire span with central point load of 10kN.The cross section of beam
200mmx300mm.Calculate maximum slope and deflection for the beam.
ALEL A 25Ad oflH el 5m UHA IALULME 20kN/m <1l UDL ol HedH|
10kN Ul§e2 €S @13l 8. uflHell 4158¢ 200mmx300mm &l dl 614

Ul HedH 2l e [AyEetei] dR1dR] 520,
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