Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - 3 « EXAMINATION - WINTER 2017

Subject Code: 3331904 Date: 15-11-2017
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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Q.1 Answer any seven out of ten. €20l SlEUBRL Ulctlotl Fcllol AL,
Define Young’s Modulus and Rigidity Modulus.

2ol HIsyAU A slél Hisya ofl cautvaul .
Define Poisson’s ratio and Temperature Stress.

Wesaet A0 WA dAlUHLet el cautv2ul AU

Define Principal Plane and Principal Stress.

ARUA W@t w QRUA Ruell caltvaul Q.

Define Modulus of Resilience and Shear Stress.

sy 2ls AAU wal AR ol catvaul 2l

State the Parallel Axes Theorem.

AIAA el QM e,

What is the point of contra flexure?

wge s slal sAsU 9 B?

Define Shear Force and Bending Moment.

R ool Aol Aslol dinee{l catvaul w.

State any four assumptions made in the theory of simple bending.
RHuc dslot @adlul dlBet sl uel AR UL R
Define Hardness and Toughness.

8LEAY Ual 2galaloll cauluvul W,

Write the strength and rigidity equation for the torsion in shafts.
WSS HL 2RBet HIZ WU AR lsldlatt AHls20L el
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A steel bar 1.5 m long and 18 mm diameter is acted upon by tensile load of
60 KN. If E = 2 x 10° N/mm?, find the stress, strain and elongation in the bar.

yst.? () As Rletell dollaell dotts 1.5 m dal dell U™ 18 mm 8. ol UR
60 KN oll SUSHMR A 8. % E =2 x 105 N/mm? &l Al 1l

Gealaldl AU, Bovol dal Ulnauo(l dousHi Al ca L.

OR
(@)  The temperature of steel bar, 2 m long, is increased from 30° C to 50°C. Find
the change in length, stress and strain produced in the bar due to thermal
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changes. What will be the nature of stress?
2 m il Welesll Aldals] diuriet 30°C &l 50°C Yl curauHt
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A mild steel bar of 10 mm diameter and 1.2 m long is suspended vertically
having collar at its lower end. A sliding weight of 100 N is dropped from 20
mm height on collar. Find instantaneous stress developed in the bar. Also find
elongation.

As G (ML deslAAL 10 mm UMl |A 1.2 m Glell HIBES
Rldoll A2l B SIAR AWMAHL AUAA V. % Aol U 20 mm
GusA 100 N of cogol Uesallil wA Al Ald2uml Geuot ad

Aleat(As WAoo A dottsHl A A AL

OR
A cylindrical steel bar of 100 mm diameter is inserted in a copper pipe of
external diameter 200 mm and internal diameter of 100 mm. A compressive
load of 45 KN is applied on this compound section. Find the stress and
compressive strain in both the metals. Take Es = 210 KN/mm? and Ec = 110
KN/mm?.

100 mm Mol WElEall WS aoUsR diolloll As WSUHL ElUe
sl el B. diollell WeUadl GlLalcadl 200 mm A WERCA cU™Y
100 mm 8. WUSOEGUR 45 KNoll ELHEUR UMl AA 8. dl €38
UL Geataldl A Aol sUAla R&et MU WALE HI& Es = 210

KN/mm? el cioll e Ec = 110 KN/mm? Al
State and prove perpendicular axes theorem.
WRASISAR WA QM saudl.

OR
Find the Moment of Inertia of T section about its centroidal axes ( Figure.1)

Als(Q 1 Yool 2l Asotatl Aol ASsct AU (AN {He s

got(elaul 20 .
Draw the Shear Force Diagram for the beam shown in Figure 2.
Als(Q 2 Yool ol w2 2R stauoun €R.

OR
Draw the Bending Moment Diagram for the beam shown in Figure 2.

sl 2 Yool ofli wi@ alslol die Sl stauauH R

Write the Euler’s equation for the simple bending and state the application of
this equation.

Rruct dslol R 8¢ AHls0L dlRcl Ul Aol GUAN sRUA.

OR
A cantilever beam of 1 m span and 200 mm x 200 mm in section carries an
U. D. L. of 20 KN/m throughout its span. Find the maximum bending stresses
in the section.

200 mm x 200 mm oll HUSDE Ul 1 AR aunatonl 3dlcllar west
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Draw the shear stress distribution diagram for Rectangular, Circular and |
section

AGARY, USJAR U w8 AsAot MR MR A [QAcddld staoun

EWRL.

OR
An U. D. L. of 20 KN/m is acting on a cantilever beam of length 3 m.
Calculate the slope and deflection of the beam at its free end. Take E = 2 x10°
N/mm? and | = 200 x 10* mm?*.

3 MeR dad uRadl 3Rclar olld uR 20 KN/m ol yHQdldeur
st 53 B. 52lclaRell Y5 DSl UR alet ua [Qucet . E = 2 x10°

N/mm?2 4al | =200 x 104 mm* L.

A rectangular column has dimensions 200 mm x 150 mm. An eccentric load
of 240 KN acts on longer axis. If minimum stress is zero, find value of
eccentricity.

A5 AUA/™Y SlAAHe] HIU 200 mm x 150 mm B. Aol adicllul uR
R¥0 (5cAloxjeatall GES(et GlR A 8. % oyoidM Ylduneg yeal

ot 8l dl Bsacil Wl

OR
Draw the core of the following sections (i) Rectangle (ii) Circle (iii) T section
(iv) I section

o(lAoll As2Uot U2 51R €L 1] dolRY ] ddn 3] &l As2let ¥]

UL A9l

Briefly describe the different end conditions of column with effective length
in each case.

€35 (5L HIZ AUURBRS dolle WA slAAMall elyel vid RAQA gsHi

celal,

OR
A column 6 m long with both ends fixed has hollow circular section of
internal diameter 100 mm and 10 mm thickness. Take E = 2 x 10° N/mm?.
Find Euler’s buckling load.

6 m cioll Aol ol BY (55 gl Al Sl WidARS 100 mm cUl wal
21518 10 mm oll WAl AsdAR As2Aet UAA B. E = 2 x 10° N/mm? A8
Yol ws(dol Als 20,

What is the limitation of Euler’s formula for calculating buckling load for
columns? Write the Rankine’s formula for calculation of safe load.

sleaoll ws(dot Asell ARl M2 YR AlsRweell HalerRAl g B2

AAUHA Aol awaLddl 12 (3ot uHls20 dvll.

OR
Briefly describe the different types of beams and load.
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At a point in a strained material two mutually perpendicular tensile stresses of
80 N/mm? and 40 N/mm? are acting. Find the normal, tangential and resultant
stresses on a plane making 20 with the major principal plane.

A Asollostal dol AL WQotell 58 As (g [RUA SUBH o]
Hel 80 N/mm? 4l 40 N/mm? 8. Ll A% JRUA W@at Al 20 Sl

oll YRl taticlcll Wet UR cio, udls el uReuHl v 0.

OR
A rectangular beam 4 m span is simply supported and subjected to UDL of 20
KN/m on full span. If maximum bending stress developed is not exceeding
7.5 N/mm? and if depth of beam is double its width, find the depth and width
of the beam.

AUARY WUSDEA 4 m Aicl olH ULEl A 25AA B. Aell GUR 20
KN/m oll AH@QdAR A LR L U0l UR il 8. %l o{lHHl Geur Ul
olslol ¥ 7.5 N/mm? &l ctlcll ot lat A ofliefl Gustss, Aol uslous

scll ¢HRll ot A oflHell Guste el udlsies 0.
Draw the Stress Strain curve and explain the important points on it.

RU 8l 5 £l el Aol UR Heccloll (g el

Briefly describe the Brinell Hardness Testing Method.
oflact stdalal 2201 It gsHi AH A

Determine the diameter of shaft which will transmit 100 KW power at 150
RPM. The maximum shear stress is limited to 50 N/mm?.

QUO R Ul AH dal 100 (BAldle waR HI2 sesdl i 0.

HedH 5ot yldot 50 N/mm? Al

Define slope and deflection of beams.

o{lioll 3l ol SlsAsalotoll catvaul WL,

Define (i) Angle of Twist (ii) Radius of gyration (iii) Limit of eccentricity
o{lAotloll caltvail L. 1] Aol g 2(Are ] 25U 3§ A6l

3] @AM 2l AR
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