Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-3 EXAMINATION -WINTER- 2019

Subject Code:3331904 Date: 19-11-2019
Subject Name: Strength of material
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 only scientific calculator is permitted .

English version is authentic.
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Q1 Answer any seven out of ten. e2Hizl SISURL Uld-l srast LUl
Define stress and strain.

Uldoton 244 [As124l w41 wiLUlL

Define poisson’s ratio and strain energy

YLl AR 24 [A512 s1A05dd] Aol sl

State the relation between maximum shear stress and average shear stress for
Rectangular and circular section

A

3. oI e AQOUSIR BULIE HIZ HETH Sl W[ASN 24 12219 s Uldna
A2l Aol sy uLAl,
4. Define Moment of resistance and point of contraflexure.
¥ UlARl HiHe2 vt UlAaHADBigAL Aol suul.
5. Define principal plane and principal stress.
U HUA UHAG 2t HoA WAoo <l vl 240,
6.  Explain with neat sketch : Slope and Deflection
<. olsgld 2idl gl 24 [Aadd aHmdl.
7.  Define Torsion and Angle of torsion
9. HRUS Ve HRALUABLIAL AL Byl
8.  Differentiate between Long column and Short column.
£, QoL xd®™ 2d 251 2dAM 42l Me orBlAl,
9.  Give name of tests used to measure ‘toughness’ and ‘hardness’ of material
. HZIRAGHAL ‘GLEAR 2 25 HIUAL HIZAL 2224l 1M 2L
10.  Explain Temperature stress and temperature strain.
90, AlUHLAU[ABOL i dluHLA[AS12 A1l
Q.2 (@ A Mild steel rod of 1 m length and 30mmx20mm in c/s is subjected to axial

tensile load of 120KN. Find stress, strain, change in length of rod. Take
E=2x10° N/mmZ.
kAR () 1 m diotl 314 30mmx20mm UE9E H1AdL Bis HIDEsEldAL Aoilal uz
120KN-L 21#1% ARz @il 9, 1oilan viz uldoa, (@451, doudui adl 52512
glldl. E=2x10° N/mm? @l
OR
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A Mild steel bar of 1m long and 20 mm in diameter is subjected to tensile load
of 157 KN. Find change in length and diameter of bar. Take E=2x10°N/mm?
& m=3.

1 m &ioll e 20mm AR 4241 HIHESZIAAL UoilAUR 157KN-L dLREIR Q1oL
£9.240{l1Al dotle) e AU AL 52512 WAL E=2x10° N/mm? 244 m=3 4.

A R.C.C. column of size 300mmx300mm is provided with 4 nos. bars of
16mm diameter one at each corner. If modular ratio between steel & conc.is
15 and stress in steel is 150 N/mm? Find total load carried by column.

215 300mmx300mm HidAl 2U2.4|24LSIAHHII6 mm ALUAL £25 VL 25 24, 54
4 1uilal Hsa 9,001 2214 vt 51512 Al HIgAAR ARITR 15 21 2Zlaui Uldoio 150
N/mm? $1A dl 144 £aI2L A 2dl HIZ LML,

OR
A 10 m long rail is laid at a temperature of 20°C in winter. In summer
temperature rises up to 50°C.Find thermal stress developed in rail when (1)
ends are fixed (2) ends slip by 1mm. Take E=200 KN/mm?& o=12x10%/°C.
215 10m alioll 2ededl Wizl [20UH 200C dluHid AUSAE £9.671 GAlIUHL dlUHLA
50°C 414 dl swI2(1)E93L B, SI4(2)598L 1mm U=5dl GIA AR ARuldoio
214l E=200 KN/mm? si, 0=12x107%/°C
A 500 mm long square mild steel bar of size 20mm is subjected to 10 KN

load (1)gradually applied (2) suddenly applied. Find strain energy in both
cases. Take E=2x10° N/mm?

500 mm &ollsS i 20mmuiuel iz 441U 10 KNL M1(1)5Ms (2)desia

ALRLEY dl oid [5zui [As1zs1ha(54 2El E=2x10° N/mm?

OR
Draw stress-strain curve for tension test on mild steel bar.Show important
points thereon and explain each.

HISes22l Al UOAIURAL 2eed 222HI2 22U-2280 59, 2120 Vel dedl Ul 2094l
[Gigatl UMMl
Draw Shear force and Bending moment diagram for a Beam as shown in fig.1
215(d-1 Hi 22llad ollH HIZ sA4UAAN B AHAHEL BUEM 121,
OR
Draw Shear force and Bending moment diagram for a Beam as shown in fig.2
2150d-2 Hi 22194 6ilH HI2 sA4UAAN el AHAHEL DU, 2R

Define Shear force & Bending moment.Explain with neat sketch the sign
conventions used for S.F. and B.M.

SAAU[AO, AHALEL (] AL0AL 2UUL 24 SAAUAGAN AL AHAREL Hi2l [Res)

2U15(d 112 AHMAl

OR
Draw Shear force and Bending moment diagram for a Beam as shown in fig3
2115(d-3 Hi 22094 6llH HIZ sAAUlANAN B AHAHEL DUEAM 121

Draw Shear force and Bending moment diagram for a Beam as shown in fig4
2150d-4 Hi e219d 6ilH HIZ sAAUlanAn 2id AU DUEM EiR)

OR
Explain steps to draw Shear force and Bending moment diagram
SAAU[AAN 2Aed AHASEL UM EIRAL HIZeAL 2204 HHMAL

Explain parallel axis & perpendicular axis theorem for Moment of inertia
HiHez Bll5 D[4l HIZ UHIAR 2A ootz UHA AHMAL
OR
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Find moment of inertia Ixx and lyy of the T-section having flange & web
both 60mm x 20mm.

60mMM X 20Mm HiU-L 5857 2iel 40t 4191 ZL(T) 298 HI2 HiH2 2l5 Sgilil
IxX @i, lyy 2.

Calculate maximum slope & deflection for a simply supported beam of span 5m

subjected to U.D.L. of 50 KN/m over entire span. Take E=2x10° N/mm? &
1=2.40x10° mm?*
5 m ousualol AUzl <ld 2sadl oilHel 2wl ool 4z 50 KN/m i A4[AdRd4 ¢z ddl
£9.HETH 610 Bt [A™a 9liHL E=2x10° N/mm? i< 1=2.40x10° mm* @l

OR
A simply supported beam of 4 m span is subjected to central point load .If maximum
slope in the beam is 0.5° Calculate maximum deflection.
25 4m oAl AIEL d 25a4l ollHur HEA[BIEMIR IOl 9,601 oflHUL BEMAAL HdH
210 0.5% 1A dl HedH [Axa 9liHl.

State assumptions made in theory of bending.
AL 412 HI2 52901 pUAE AL oL,

OR
A simply supported beam of 4m span is subjected to U.D.L. of 20 KN/m over
entire span. The c/s of beam is 250mm x 400mm. Find Bending stress
developed in the beam
25 4m UL ALl 259a0il w2 20 KN/mM <l AHlAZld®iz d<il yil dos
Y2 AL 8. oflHeAl 2U8692 250mm x 400mm .68 HHUL Gelee, Ad AHAUAsLA
2L,
Draw shear stress distribution diagram for(1) Rectangular section(2)T-section
(3)Channel section (4) Hollow circular section.
s UAo1o [42dzeL 25(A 212l (1) dotizy 28898 (2) T- 2U889e
(3)AeAd 2ALI2(4)UIEL AdAUSIZ 2ALLEIE

OR
A cantilever beam of 2m span is subjected to U.D.L. of 10 KN/m over entire
span. If maximum bending stress in the beam is 200 MPa, find diameter of
circular section of the beam.

At a point in a strained material , a tensile stress of 200 N/mm? & a compressive
stress of 50 N/mm? are acting along with a shear stress of 80 N/mm? on two
mutually perpendicular planes . Find normal stress , tangential stress and resultant
stress along a plane inclined at 30° with the major plane. Also find Principal planes
and principal stresses.

[A51RA Uzl 518 wis [ig2d 200 N/mm2 dlel uldstnsid 50 N/mm? clotifdsia 42l
80 N/mm? s5A<u[AoAn, Uzzuz 25 oilond col AHAG U2 IOl 9. HiZL UHAL 12 300 <l
WBIL oLl Al HHAG UL dotidlorn, 2udsl udlon 214 wRendl udlon gigl, qoa

UHAAL 2A HUA U[ALA0UL YL 2,

A 6 m long column, 100mm internal diameter and 10 mm thickness has both
ends fixed. find Euler’s crippling load. Take E=2x10° N/mm?

215 6 m aioi, 100mmatidseaid vid 10 mmonsls 421adl =AMl old 941
U, £9.4621 slucilaeuz il E=2x10° N/mm?al.

A column of 230mmx500mm size is carrying 1200 KN load on the axis
bisecting the thickness with the eccentricity of 10 cm. Find maximum and
mimimum stresses in the section.Draw stress distribution diagram also.
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215 230mMm x 500mm HiuAL 2d®, U2 M54 £ROLAL 2182 Se¢l 10 om g2
1200 KN <l Ges<glAeU2 QIOL, 2AL9EHT Getheet Adi HETH Vel <AeddH Udlotoll

g4l Udlowon [AzdzeL 2415(d e iz,

Draw core of the following section showing limit of eccentricity thereon
(1) Rectangular section (2) Circular section (3) Hollow circular section
{12 svrudal 2113692 HIZ sdudlorn [Azdi 2us(d el

(1) EoAIRA (2) Ad0Us12 (3)UIAL Ad0USIR BLLE9E

A shaft of 80mm diameter rotates at a speed of 120 r.p.m. Find power
transmitted by shaft if maximum shear stress does not exceed 100 N/mm?.

80 mm cuualvil sz 120 rp.m.al 52 £9.671 HedH 142 224 100N/mm? &l d4Hd
AL G4 Al 252 2Rl 2LedHl2 Adl WiaR wiEL
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