Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER 111 « EXAMINATION - WINTER 2015

Subject Code: 3331904 Date: 09- 12- 2015
Subject Name: Strength of Materials
Time: 10:30 AM TO 01:00 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 scientific calculator is permitted.

English version is authentic.
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Q.1 Answer any seven out of ten. €2l SlEUBRL Ulctotl scllol UL, 14
Define Stress and Strain.

clludl AU : ylAua ua ([AslR.

Explain Hooke’s Law.

gsoll (At AnemAl.

Explain Strain Energy.

Rol Aol U

Explain Thermal Stress.

AlUuHLet Yldotn AHesdl.

Explain Point of contraflexure.

Yl(AotHot (el Mestal.

State the relation between load, shear force and bending moment.
AR, Sclol (o el oHalyel el Aol gallal.
Define: Section modulus, Slenderness ratio.

cyluAl WUl As2Aat WsYA, @S2 AL
Explain Parallel axis theorem.

AHAR wel yna yuxial.

Differentiate between column and strut.

Sl W 2 AR dslad wul.

Differentiate between ductility and Brittleness.

cdolcll Aol ROl ARl dsleld AU,
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A steel bar of 16mm diameter and 2m long is subjected to an axial tension of 03
35kN. The increase in length is 2mm. calculate stress, strain and modulus of
elasticity.

16mm U™ cllol 2m dioll Wcleait doflar uR 35kN of w(@a 03
AlRletlr Al B, AelsHl AA AUl 2mm sl A yldola, [@sl? ua
RA(ARUUS AL HiuLs 0.
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OR
(@ A weight of 5kN is to be lifted by a steel wire. If maximum stress in the wire 03
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is not to exceed 100N/mm?, calculate diameter of wire.
5kN of cael WElEsl clAR dS Guscllel B. %l clARHL Gua U

e ylQun 100N/mm? ol R of slal dl, claAell culy L.
Explain stress — strain curve for tension test on mild steel.
WEALEall ARl Uilatal 12 yldotn — [@As? wdw agldl.

OR
State assumptions in the theory of simple bending.

ULEL alslot efladledl auRpuRAl oswuLal.

A R.C.C. column 300mmx300mm in section is having 4 bars — 20mm
diameter, one at each corner. Calculate load taken by the column.
Permissible stresses in concrete is 5SN/mm? and modular ratio Es/Ec = 9

300mmx300mm oll AULSOE URcldl R.C.C. SIAHHL €35 YR AWs AW 4
Aoflal — 20mm cuatl Ysauui A B. Al slgle 1R Mo Yldun
5N/mm? &l A HISYAR IRITR Ef/Ec =9 8l cll, SlAH glRL cldot

s31 AsA @UR WL

OR
A steel bar 600mm long 20mm diameter is secured between two rigid walls.
If temperature is increased by 100°c, find nature and magnitude of the force
developed in the bar. Take E=2x10° N/mm? and 0. = 12x107/°c.

600mm CGLE WA 20mm AL WALE Holl2N A s (Eallc dQA
%5SIACL B. %l GWlAlHLeHL 100% At Al A Ulolauni Geetaldl

Woe] HEA Aol YslR Well. E=2x10° N/mm? Aal o =12x10°%/°% cl.
Explain Brinnel Hardness Test.
ofladct sl 22 AL

OR
Explain Izod Impact Test.

WBALS Bruse 22 AHHLA.

A simply supported beam of 5m span is subjected to a central point load of
30kN along with UDL of 10kN/m over entire span. Draw shear force
diagram for the beam.

5m ciolt Wel dla 2sAct ol UR Aot suouell Al 30kN <l
(Glgeu ol AHIYL dUoL UR 10kN/m oll AH[QAASld @R Al B. Al

olH HR2 scdatoin AW ERL.

OR
A cantilever beam of 3m span is subjected to UDL of 5kN/m over entire
span along with point load of 10kN at its free end. Draw shear force diagram
for the beam.

3m Aol siguRs ol UR Aol st B3 10kN ol (Clgetr Ao UL
auel UR 5kN/m oll AH[AdZlct etr Al 8. ul olld 12 scdetoln

AIAW ERL.
Draw bending moment diagram for the simply supported beam of 5m span

of Q3(a)
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Q3(a) Hi e2lad 5m ctiott AEL A 2sAd olld U2 aHaiyel AW
R\,

OR
Draw bending moment diagram for the cantilever beam of 3m span of Q3(a)
(OR).

Q3(a) (OR) Hi €£20Act 3m clicdl clgtRs ofl 2 oliotyll AN
R\

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*,

5m cloll WEL A 2sAA ollH Aol YHIL SO UR 50KN/m oll
AHQAdSldelR deot 52 B. ol ol WSVE AU B Boll Gsiy

600mm 8. o{lHHl Gausl Ul HedH otHot Yldwn ol (Hd 0.
1=5.4x10° mm* .

OR
State and explain equation of bending.

olHol HlSo] Yo AUl Wl UHHC,

A cantilever beam is of 2m span having its cross section 200mm x 300mm.
If maximum bending stress is not to exceed 20N/mm?, Find value of point
load to be placed at its free end.

2m oll UGN HRlelcdl A5 olgtlRs ol ol wUSBE 200mm x 300mm B.
ol HeTM ool Uleoe] yeu 20N/mm? l duud ot sla dl, ollieil

Yscl 83 Yyl asldl (lgeurq] yeau Ml

OR
Draw sketches for core of rectangular section of 600mmx300mm size and
circular section having 300mm diameter.

600mmx300mm HiUell GAMAURYU Wl 300mm RU™eAL JNOUSIR WMISOE
HR 512 ofl wugl €.

Explain slope and deflection of beam with sketches.
o{lHotl @l Aal [Auctet wigld 131 Axestall.

OR
Explain limit of eccentricity.

Gdalalcl ofl Halel — unHestal

A cantilever beam having cross section 100mm x 200mm is 3m long. What
UDL should the beam carry to produce a deflection of 10mm at free end.
Take E=2x10°N/mm?.

3m cloll cllgtRs ofloll SBE 100mm x 200mm 8. A Aotl Hscl
83 ad (Auctat 10mm &l dl, A olld el AH[Adld R agat 53l
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9159, E=2x10°N/mm? L.

OR
A column 5m long with both ends fixed has hollow circular section of
120mm external diameter and 10mm thickness. Find Euller’s buckling load.
Take E=2x10°N/mm?,

WA B3 woit, WAl ddnsik AUSBE YRl UM 5m il 8.
WSVEA GllEl cUl™ 120mm Ul BUSDEl HSLE 10mm 8. ul Wi

H2 YARell atHoletR Ul E=2x10°N/mm? Al

At a certain point in a strained material a direct tensile stress of 100 N/mm?
and shear stress of 60 N/mm? are acting. Find principal stresses and locate
principal planes.

[@AslR WAA ueld Ui 818 As (g 100 N/mm? of dlgl Uldun ua
60 N/mm? o] sclol Uldoa ddl 8. dl Yua Yldolol of Yeal dal dell
2ot el

Calculate Moment of Inertia of an angle section 90mm x 90mm x 10mm.
90mm x 90mm x 10mm H{Uetl AWIA As2Uol of %Scal Yol 2k,

A square column of 300mm side is carrying a load of 60 kKN at an
eccentricity of 100mm on X-X axis, determine maximum and minimum
stress induced in the section.

300mm Gl clloll As ARU WUADE URlcdcdl UM U dofl X-X wet
UR Fowdl 100mm €2 60 kN oll GAdlAGR Al 8. Al WABE Hi

Gealalddl MM Wal oYolcdd Yldoine] Yt L.

Find the torque which a shaft of 200mm diameter can transmit safely, if the
permissible shear stress is 50N/mm?.

200mm cAlMell A5 W HIZ UAMA Sclol Yldnne] el 50N/mm?

8la Al g Gl cAgel U AsCl 2boll sl L.
Define : Twisting Moment, angle of Twist, Polar Moment of Inertia.
cayluel AL : HASYEL, HASHQL, Yllgsdl Yol
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