Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 111 « EXAMINATION - SUMMER- 2017

Subject Code: 3331904 Date:05-05-2017
Subject Name: Strength of Materials
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML, 14
Define — Elasticity and Elastic limit.

cyluAl WU RA[ARUUS AL Wl RAARAUUS AL BE.
Define — Linear strain and Lateral strain.

cqluAl WUl- s [@AslR wal Wi [@siR

Explain Volumetric strain and Bulk Modulus.
ARARS Rt U oles- HSYAAL.

Explain Strain Energy.

ol Aol U

State importance of Moment of Inertia.

wsccl Yol of el auldl.

Define — Shear Force and Bending Moment.

cULUAL BUL-5 Aot Ul otHolyQl

Define — Section Modulus and Neutral Axis.

UL AUUL- AsAot HISYAL B e AL
Explain with sketch Slope and Deflection of beam.
o{luatl @l Aal [Auctst wigld 131 AmesaAl.
Explain limit of Eccentricity.

Bdaladl ofl Halel — dnscl,

List various mechanical properties of metals.

tldell QYU M3RAsA oLl cvl.
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A steel bar of 12mm diameter and 1.5m long is subjected to an axial tension 03
of 25kN. The increase in length is 1.5mm. Calculate stress, strain and
modulus of elasticity.

12mm cld cll 1.5m cioll Welteoll doflal uR 25kN of (@ 03
AlRlRR AL B, dollsHl Ul dw 1.5mm sl Al yldota, ([@Asl2
Ul RA(ARUUSAL HiULs 2.
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An axial pull of 100kN 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?,

Im cicll Aol 40mm Aol WAlestl dollal UR 100kN of wella

WARL A AL B. AL Aoflauni 2dote adl ot Aot A

A bar 1m long and 16mm diameter is subjected to an axial pull of 80 kN.
Due to this load, increase in length is 2mm and reduction in diameter is 0.008
mm. Find Young’s Modulus and Poisson’s ratio.

Im Gl 3ol 16mm U cllal A=A UR 80 kN of (A2l WUl o
ALLAL Aoll el HL 2mm ol Al A cARHL 0.008 mm oll ©UeLSl

Al B, l 200L1- HWSYA Al WeSuot AAA 20

OR
Find force required to punch a hole of 10 mm diameter in a steel plate of 8 mm
thickness. The ultimate shear strength of the plate material is 200 N/mm?.

8 mm Sl LA2 Mi 10 mm Ul of S Wsal HI2 A clon L.

A2 ol gcalo] UM Sclot Yldwn 200 Nimm? .

A bar 5m long and 20mm diameter is fixed at both ends. If temperature of the
bar is raised by 50° c, find the temperature stress and strain in the bar. Take
E=2x10° N/mm?and o =12x10%/°%

5mM Gioll Al 20mm Ul URledddl UAUL ol ol DSL WlnL B, %

Aol dAlUMLotMl 50° ¢ oll Al scltil A A doflaumi Geus ad

ylQon ol Qs 0. E=2x10° N/mm?and o = 12x10%/°c .

OR
A steel tube of 300 mm external diameter and 10 mm thickness is filled with
concrete to make it composite column. If permissible stress in steel is 180
N/mm? and modular ratio is 18, calculate the load carried by the column.

300 mm ollga-cAly Wal 10 mm ssle uRladl Waleoll ol slsle
3l 5WAle SlAH sloticlalMi A B. % WAlEHl wafHlds yldan
180 N/mm?  wal  HISYAR-IJRITR 18 & cll, SlAH tallRl dgel UY

AslAl R 2.
Draw and explain stress-strain curve for mild steel under axial tensile force.
Wealteoll Al U A@A dln cddld 88 a 12 ylua-[AsiR

UAW €13l Ao aulet 5.

OR
Sketch the specimen with dimensions for 1zod and Charpy impact tset.

USALS A AU[ 81052 22 2ol ol¥otloll AW MU WA ENRA.

A cantilever beam of 4m span is subjected to UDL of 8KN/m over entire span.
Find maximum value of slope and deflection for the beam. Take E=2x10°
N/mm? and 1=8x10°% mm*.

4m ol WA YRldl A5 ciguRs ofld 8kN/m ol AH[AdRdeuR
Aol UMY ol UR agel 53 B, oflHul GaUurH Udl @l Aal

[Quctstoll HedH YU M. Take E=2x10° N/mm? and 1=8x10° mm* L.

OR
A simply supported beam 3m span carries a central point load. If slope at
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supports due to this load is 1.5°, find maximum deflection of the beam.
3m oll U uRladl AEl A 2sact ol uR ouniell Hrauni

otk A B. B A sl WA aln 1.5° A &g A ofluni

Geud Ud HedH (Auctst N,
State and explain Bending theory equation.
stiol YlAI of Yot Al wal agdl.

OR
Explain with sketches end conditions of column and effective length.

2eatoll Bslofl ARAL Ul WAWBRS dolleS WAl €131 AHestal.

A cantilever beam of 4m span is subjected to point load of 10kN at 3 m from
fixed support along with UDL of 5kN/m over entire span. Draw shear force
diagram for the beam.

4m cloll oigtlRs ol UR detl ettt Bl 3 m ol 3R 10kN ol
(ot Ao ofldoll AHIY ot UR 5kN/m oll AH[AAR AR cldl
8. ul oll1 M2 sclot sl WAW ERL.

OR
A simply supported beam of 6m span is subjected to a two point load of
20kN at a distance of 2m from each support. It also supports UDL of
15kN/m over central 2m portion. Draw shear force diagram for the beam.

em clicdl el A 2sAct ofld U 20kN ol A (AogelR Aol oiat
B3l 2m ol }AR Al B, 3l GURid ¢l UR Aell dA ol 2m ol
@Ol UR 15KN/m oll AHQdR AR cdldl B, 2l ol HER sdot s

AAW ELRL.
Draw bending moment diagram for the cantilever beam of 4m span of Q3(c).

Q3(c) i e2ldct 4m cioll olgtlls ol M2 otHotysl aAw €.

OR
Draw bending moment diagram for the simply supported beam of 6m span of
Q3(c) OR.
Q3(c) OR Hi €2ladd 6m cioit Alel A 2sAct ofli 1R oldolyul

WIAW 1R

Explain sagging moment, hogging moment and point of contraflexure.
Ao(lot WA, slo(lot Aoz W YlAetHotl-(Glg UMt

OR
Explain parallel axis and perpendicular axis theorem.

UHLAR Wl Al Gl Wl YR delal,

Find moment of inertia of ‘T’ section having flange 100mm X 10mm and web
150mm x 10mm.

100mm x 10mm HUo{l $A% wal 150mm x 10mm HiUe{l Aol YRl
T- AsUol of wScal Yol 2l
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A beam of cross-section 200mm x 300mm is simply supported over a span of
4m carries uniformly distributed load of 75kN/m on entire length. Find
maximum bending stress in the section.

200mm x 300mm AUSVE wRlalcdl Ael A 2sAct 4m cioll olli Asll
UHIL UMY AWE UR UHIL Aol UR 75kN/m ol AH@AARAeUR
cgat 52 B. ollHoll WSBEUL BERMAA HETH olHol- YlAune] Yeu
el

At a certain point in a strained material a direct stress of 600 N/mm? and 400
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 30° with the plane of major stress.

@Qstz WA uetd Hi 818 As (OlgA WA URRUR do Al A
UHAA U 600 N/mm? Al 400 N/mm? ol el YAuol cddl 8.
HedH Ylduoell qMde AU 30° oll YR tallalcdl AUl AHAA UR

do-ulQua, sdat-ylQan aa uReuwHl ylQon 2.
A column of rectangular section 300mm wide and 200mm deep is subjected

to a load of 800KN at an eccentricity of 50mm parallel to the width, find
maximum and minimum stress. Also draw stress distribution diagram.

300mm colts A 200mm SIEell USOE YAl WS UR
800kN ol G&dlaueux usdeal HrauFadl 50mm g2 Uslouy
UHAR Al B, dl AUAde Hl  Gedlddl HeH WA oYoldH
ylAolneg yeat Al aue yldoin [Qdrel ugdl ual €10

A steel rod of 2m length and 50mm diameter is used as a column with one
end fixed and other free. Find Euler’s buckling load. Take E=2x10°N/mm?,

2m clcllHal 50mm cldell W3 Wleall A0 ¢iet ¥ GuowHl
AUl HUAA 8. Aol A5 B wor ol ol BS| Y5l B. L W

H2 YAHRoll atHoletR 20Ul E=2x10°N/mm? cl.

A solid shaft 120mm in diameter rotates at 250RPM. It transmits 200kW
power. Find shear stress in the shaft.

120mm cAdell  As ACls wse 250RPM oll 25U ol 200kW ULlelR

2lAM2 52 B.Al w2 Ul Beur Ud sclot yldwn 0.
Draw core of square, rectangular and circular section.
AR, AUARY A JNOUSIR USDE U2 SR ofl vugld €.
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