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Enrollment No: Exam Seat No:

C.U.SHAH UNIVERSITY
Summer Examination-2018

Subject Name : Strength of Materials
Subject Code : 2TE04SMT1 Branch: Diploma (Mechanical)
Semester : 4 Date : 24/04/2018 Time : 10:30 To 01:30 Marks : 70
Instructions:

(1) Use of Programmable calculator & any other electronic instrument is prohibited.

(2) Instructions written on main answer book are strictly to be obeyed.

(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Attempt the following questions:

a) Strain is defined as the ratio of

A) change in B) change in C) change in cross- D) any one of the
volume to length to original  sectional area to above
original volume length original cross-sectional
area

b) It equal and opposite forces applied to a body tend to elongate it, the stress so produced
is called
A) internal B) tensile stress C) transverse stress D) compressive
resistance stress

c) Shear modulus is the ratio of
A) Linear stress B) Linear stressto  C) Volumetric strain to D) Shear stress to

to linear strain lateral strain linear strain shear strain
d) The materials having same elastic properties in all directions are called
A) ideal materials B) uniform C) isotropic materials D) none of the
materials above
e) The intensity of stress which causes unit strain is called
A) bulk modulus  B) modulus of C) modulus of D) none of the
rigidity elasticity above
f)  Which of the following has no unit
A) kinematic B) surface tension C) bulk modulus D) strain
viscosity
g) Which of the following materials is most elastic
A) plastic B) steel C) brass D) glass.
h) When shear force at a point is Maximum, then bending moment is at that
point. -
A) Zero B) Minimum C) Maximum D) Infinity

i) A beam which is fixed at one end and free at the other is called
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A) Simply B) Fixed beam C) Overhanging beam D) Cantilever beam

supported beam

Every material obeys the Hooke’s law within

A) Elastic limit B) Plastic limit C) Limit of D) none of the
proportionality above

Euler's formula holds good only for

A) Short columns  B) Long columns  C) Both short and long D) none of the

columns above
The value of Poisson's ratio for steel is between
A)0.01t00.1 B) 0.23t0 0.27 C) 0.25t0 0.33 D) 0.41t0 0.6
A column of length 4m with both ends fixed may be considered as equivalent to a
column of length ............. with both ends hinged.
A)2m B)1lm C)3m D)6m
Euler’s formula is not valid for mild steel column when slenderness ratio is
A) More than 100 B) Lessthan 100  C) Less than 80 D) More than 80

Attempt any four questions from Q-2 to Q-8

Q-2

Q-4

(@)
(b)

(@)

(b)
(©)

(@)

Attempt all questions
Draw Stress-Strain curve for mild steel under axial tension and explain it.

A steel rod of 12 mm diameter is subjected to forces as shown in figure. Find the
elongation of the rod. E = 2 * 10°> N/mm?.
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Attempt all questions

A steel bar 20 mm in diameter and 3.5 m long is subjected to an axial tensile load of 50
KN. The increase in length is 1.75 mm. Calculate the stress, strain and Young’s
modulus.

Explain parallel axis theorem for moment of inertia with sketch

Define the following terms:
(i) Strain energy, (ii) Gradual load, (iii) Elastic limit (iiii) tensile load

Attempt all questions
Find the moment of inertia Ixx & lyy for the section shown in figure.
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Q-5

Q-6

(b)

(@)

(b)

(@)

(b)

(©)

(@)

(b)

(@)

iﬁ 100mm ﬁ-i:f‘o'mm

10mm

280mm

L |

L. 100mm flomml

Write assumptions of Euler’s formula and show the effective length of column for
different end conditions.

Attempt all questions

Draw shear force and bending moment diagram for a beam given in figure.

40N o0 N/m 40N

A C D
2m \ 6m ' 2m

Explain the Brinell Hardness Test to test the hardness of materials.

Attempt all questions

A column of 6 m long with both end fixed has hollow circular section of internal 100
mm diameter and outer 120 mm diameter. Taking E =2 * 10° N/mm? find Euler’s
buckling load.

Explain sagging moment and hogging moment.

Differentiate between :
1. Toughness and Hardness
2. Elasticity and Plasticity

Attempt all questions

A simply supported beam 3 m in span is subjected to UDL of 10 kN/m over entire span
with central point load of 5 KN. The cross section of beam is 150 mm wide and 300
mm depth. Calculate the maximum slope & deflection for the beam.

A square column of size 500 mm * 500 mm is acted by load on one of its edge. If
maximum compressive stress is 15 N/mm?, calculate minimum intensity of stress and
its failure.

Attempt all questions

Draw shear force and bending moment diagram for a beam shown in figure.
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(b)

em .

A mild steel bar of 20 mm diameter and 1000 mm long is subjected to an axial tensile
load of 40 kN. If E =2*10° N/mm*and 1/ u = 0.25 then find the following: (i)
change in length (ii) change in diameter.
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b)

d)

f)

9)

h)

oAl

Attempt the following questions:

lRlell AJBNTR L% VAR A selHl AA B

A) ARH Hi ofl) cloues ) s\ [Qewo(la Sl Gumeedl
%8R g YO %8R g YO [RARUL 38R gy slFuRLAs
AU Aules sla-(Qewolla (AR

A31R UR cAl9] 5AACAL A UHLot WA (AU £l A (A 52 B, Al [Aniel «dct
delcal s&AUHL WA B

A) AidRs uldsik  ofl) Zusa ) eiraldl daua ) sHUR
deua dellet

A MsycdAu A 9Bl ®

A)wlagaur  oh)nlay ) AyABsaur D) llar R

{la Wl WaAzRdRd  flaRpu U olar A

AHIH (B 2HT UHLet RA[AReUs o[l tRLaldl AHIYL sdatHl 4 B

) ued Hfl  ofl) untet Al s s wmfl S GuRnmell
AL SlEURL o8l

ARl Alalcll ¥ %8 AsHoll ALRlal 5120 Ul B Aal gAML A ©
A) oles Wsyad  B) Hlsgad 3l ) RA(AReUUS Lol S Gumuell

Aoy (38l Hsyad 51¢S o181
o{lActtHiell A 515 AsH ol
A) sleAnRs ofl) Auldl Al) cies Wsyad ) el
ool deua
ol Aol Al Hiell 5¢5 AUlell RALQRAUUS B
A) wl®Rs ofl) et A) Ao 1) st
o (g A EUIRHL 1O HeTlH 8l B, _UR A AHA ALSaL AHe .
) AR o{l) syt Al HedH 1) Aeid.

oflHeoll Ws DS glsat A ollogl DS 4l dlat At ollHal 53 ®
A) Rl s B) glsu olln C) A0l olln D) $8lcllalR
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K)

ofln ofln
€35 HTAA §5etl [(AuMo] WEtet 52 B

) RAQAReUUs ofl) ke s A) yreral Hallet Sl Gurnell

Halel Halel slefuel o18l

YARAA YA ML H2 AU D

A) g5l slcAn ofl) diodt Sttt L) olad gs1 U Aol SU GuRHall
SIAH SlESURL o8l

Wl 1 ool QA BEHd A D

) 0.01 &l 0.1 ofl) 0.23 el 0.27 ) 0.25 &l 0.33 sho.aelos

Aolles 4 Hl2Reoll As SlAAM, B W e (351 © A AulleSall cietoll AHsaL

HiolcHi WA D .......... oial vict (8075 B.

W) 2 Hle? ofl) 1 ez A 3 Hle? s 6 Hle?

YeARell Yo el Wl Aol el HIZ Mo alell AR MAcSAARRAA &l

&

A) 100 Ul ay o{l) 100 sl A1) 80 5l AL $l) sl ayy 80

&9l

Q-2 Ul Q-8 otl SlEFURL UR Yslloll scllol WML

Q-2

Q-3

()
(b)

(@)

ol Ysiloll Y s2U

ueflal duua 360 HIBES WL HIZ R u-ol Aol €11 Wal AH%LA.

12 {1l caltoll @ As auglaul olcical Yyl enlal et 8. AS of
(Qauwl . E =2 * 10° N/mm?.

S0kN 10kN 10kN TO0KN

e, - 5 | pr—-

800mm 6000mm _300mm_

oltll Ysllell YAl $31
As XA ok 20 {1l cau wal 3.5 HleR cioll ok UR 50 KN As wella
SAUSA AlS AL V. AGllSHL Ul ARl 1.75 mm 8. A, el ol 209lell
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Q-4

Q-5

Q-6

Q-7

(b)
(©)

(@)

(b)

(@)

(b)

(@)

(b)
(©)

Hsyctoll ol .

WA UL wScllotll &Rl HIZ AHIAR Ul (parallel axis)yRal AHsA

LAl 2RA c_lvARA 8-

(i) R8et Q3 (i) YA A, (iii) RA[AR&UUS H2ALEL (iiii) 2oUSA AS

oltll Yallell Y™ 83

ulsld e ealacumi AAd (Qewot e HAe 2w sot(2laul Ixx wal lyy .

100mm

lr

s

10mm

280mm

L

|

galal.
oltl Yallell yaL™ s

ALgAHT Ul Al ol 12 R S Ul AlSol WNe st R

L_.I.Q.Qmm_..b-ﬂmm

YeRell Yololl URRU AWl U QAU videll ARA M2 cdetoll UABRS colleS

40KN fORN Jm AOKN

2m\

em

,2m

WlAladell sl§ad Astucl HZoll (Aot slEAYU 22l UHHLAL

oltll Wallell Y™ 3

olal Bstell (35U slat Acll Sl ASAR AsAet 6 Hle: ciolt ofliall MidRs cud 100
Hll et oual cau 120 Hl{l 8. E =2 * 10° N/mm? Al YARe] ois(@ol Als 2.

AL WA wa sl HWHe UL

dstald A -

1. 2502l Al sléal

2. RAQRaUS AL U WlRRRE
oltll Yslloll yaud 52U
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(@ As Ruell AWEs ol 2ULAHT 5 kN Sodlad [Blg Als WA UHIL Ut UR 10kN/mell 07
UDL Al 8. ollde] sl Asalet 150 mm U] 4ol 300 mm of Glstal B. ofld 1R
HelH BloL Aal (S5ASAat ofl oLl 53

(b) 500 mm* 500 mm WA detoll A W UR As A . B HedH $1ARA A 15 07
N/mm? 8, Al dlicell dygdH dladl Aol dell Rrgndiell awid?l s:A.
oltl usllell yaud s

(@) wg@ui vuuai WA ol HER 2llar S wR AlXor MWNe st R 07
4kN ka /m 4KkN
A% im B 2m ¢

(B) 20 mm 2l WA 1000 mm LG HIBES VLA GlUR UR 40 40 kN ol As el Suse o7
AS Al B. % E=2*10° N/mm?¥al 1/p=0.25 1/ pn=0.25 &lA dl o{lAell 2N
(i) AoUSSHL $R81R (ii) c_AUlUML $R81R.
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