Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING (NEW)- SEMESTER -3 (NEW) EXAMINATION — WINTER-2020

Subject Code: 3331904 Date: 25-02-2021
Subject Name: STRENGTH OF MATERIAL

Time: 10:30 AM TO 12:30 PM
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Attempt any FOUR Questions from Q.1 to Q.5.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.

Answer any seven out of ten. e2Hiel]l 519Ul AUldsil Aol ),
State Hooke’s Law.
&5l (1Y aLLd).
Define Poisson’s ratio
Uleasel IRIdRe{l cluul A 1Y),
What do you mean by Strain Energy?
ol AlSdeil wel 9f B2
Define Bulk Modulus
AT RN RICRE ARSI ATIN
State parallel Axes Theorem
UHidR bl (837] e,
Define Shear force and Bending Moment Diagram
2fluR w0 W G SToL HIH SIALAIMeA] cluyl A1),
Write equation of Euler for simple bending.
Ruud dSIor I 8ydR AHlsWL qul,
Define Section Modulus and Moment of Inertia
A5t HISYAYU A U2 s BetRMle] 2l W)
Differentiate between column and strut
slaH el g2 4 dsldd 1l

Define Brittleness and Ductility
ailecy wa 55S1(E2ledl cuul ).
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A steel bar of 20 mm diameter and 1.5m long is subjected to an axial tension of 45kN.
Calculate stress, strain and modulus of elasticity if change in length is 2mm.

(24) omm AUHAINL LY MR divdl Wldleetl HoTlLUR WU kN ol #[8d dIRICIR
dl 8. dollprHiddl adiRl 2mm eld dl uldwa, [dsiR e Redleusdl
HIUis el

OR
(@ An axial pull of 90kN is suddenly applied to a steel bar of 1m long and 40mm diameter.
Find strain energy stored in the bar. Take E=2x10% N/mm? .

(1) 1m Giodl el el 40mm Ulel Uldlesil qollAl UR o kN ol efld WUl

W g3 8. L YollAMi AqAs Adl Rt Aot 2MH). E=2x10° N/mm? €.
(b) Explain stress — strain curve for tension test on mild steel.
(0d) HIBS E1d UR 2ot UREIQL HIZ RU-et 5 -,
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OR
(b) Find force required to punch a hole of 10 mm diameter in a steel plate of 9 mm 03
thickness. The ultimate shear strength of the plate material is 200 N/mm?.

(01) € mm Sl W@eul 10 mm cl¥q] 51 Ulodl HI2 A8l WOl 2kl Wesll ¢ef 03
METH Scot WAoo 200 N/mm? 8.,

(c) Explain perpendicular axis theorem. 04
(5) Steull ul elluil Anndl. o¥
OR
(c) Find the I x of Figure 1 04
(5) PHS[A U2 1 A, o¥
(d) Explain Brinnel Hardness Test. 04
(5) Gllld elFa 2w duendl. oy
OR
(d) Sketch the specimen with dimensions for 1zod and Charpy impact test. 04
(5) 2HBAS U ANT grlse 222 HIR Y A1 ARl B R, oy
Q.3 (@) Draw S.F. diagram for a beam shown in figure-2. 03

waL 3 () dslduicaidd ol skosaAm €RL 03
OR

(@) Draw B.M. diagram for a beam shown in figure-2. 03

() Igld 2 Ui satldd ofly 12 QsTorHIHe SIIAM €1 03

(b) State the assumptions made in theory of bending. 03

(o4) ST (R dllael eRuAl L. 03
OR

(b) Explain with sketches end conditions of column and effective length. 03

(o1) B A1 slanedl vl Rl 24 2uR51Rs dodly w2l 03

(c) Calculate maximum bending stress induced in a 5m long simply supported beam 04

subjected to UDL of 30kN/m over entire span. The cross section of the beam is
rectangular having 600mm depth. Take 1=5.4x10° mm* .

(5) 5m diofl Alel Aa esdd ol dstl AHA AL UR 30 kN/m el dH[Adld 1R oY
desl 53 9. oflH ol wISBe duARYU B Bell G5Ie 600mm V. oflHHi Geust

ol HedH oMol uUldunefl (5Hd ). 1=5.4x10° mmé4 @l

OR
(c) Draw the shear stress distribution diagrams of rectangular, hollow rectangular, circular 04
and hollow circular sections.

(5) GordlRy, Uld] delR, adusi ua Udl ddusiR wUIsBe HIR sdet Uldua oy

(Al 18w elRl.

(d) A cantilever beam is of 2m span having its cross section 200 mm x 300 mm. If 04
maximum bending stress is not to exceed 30N/mm?, Find value of point load to be
placed at its free end.

(5) 2meil 20l HRAddl W5 UgHRS oM+l 198¢ 200mm x 300mm 8. % oY
HedH ool Uldelneg Y& 30N/mm? &l ddd et el dl, oluetl Ysd 83 ysl
Sl (GigeilRe] Heu 211k,
OR
(d) A simply supported beam 3.5m in span is subjected to UDL of 10kN/m over entire 04

span with central point load of 5kN. The cross section of beam is 150x300mm.
calculate the maximum deflection for the beam.

Q4 (@) Explain sagging moment, hogging moment and point of contra flexure. 03
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Ao Ao, €1afal HlAe2 wa UldeiHel-(cig ANl
OR

Explain slope and deflection of beam with sketches.

B5U AL WflHsil Lo WA Slsasuel HHmdl.

Find moment of inertia of ‘T’ section having flange 120mm x 10mm and web 160mm
X 10mm.

120mm x 10mm HIUs{l §4% ¥4l 160 mmx 10 mm HlUs{l Aw YRlddl T-
AsUste] wScd yal M.
OR

A column 5m long with both ends fixed has hollow circular section of 110mm external
diameter and 10mm thickness. Find Euler’s buckling load. Take E=2x10°N/mm? .

WA BSS wlued, Yl dduisR #1s8e dldd]l e 5m dio]l 8. W15Desll
OLEl LY 110mm dell A1SBesdl 2SIE 10mm 8. Wl M HIS Yol

o{Hal®{[2 2Lt E=2x105N/mm? €l

At a certain point in a strained material a direct stress of 500 N/mm? and 300 N/mm?
both tensile are acting on two mutually perpendicular planes. Determine normal stress,
tangential stress and resultant stress on an inclined plane making an angle of 20° with
the plane of major stress.

[Aslz uig usledi slo As (0igd wW1Ad URRUR 4o Adl &) YHAE) U 500
N/mm?2 34al 300 N/mm? <l dlQl Wld @1 8. HedH Ulduasil yHdd 418 20
Sl Wl wstiddl AUl AU UR def-Uldedon, Sdet-Ulduo e wa
uReipdl uldeia Q).

Explain principal plane and principal stress.

YU Qo 3{a Yu 2 AUl

Find the torque which a shaft of 200mm

diameter can transmit safely, if the

permissible shear stress is 50 N/mm?.

200mm A 1¥eil WS 2ALs2 HI2 UeIHd Sdet Uldeios] Y 50 N/mm2 &1 d)

L5 GlRLdsst Uy 2Asd 215l (SHd 20kl
Define Toughness, Thermal Stress and Creep

2501, YHE R Wl slusfl clu] w1yl

Define : Twisting Moment, angle of Twist, Polar Moment of Inertia.
gl[R8a1 Hide, gl Well A4 UlalR HIHe wls ool [RA1sfl cutual A ).
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