Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — 3 « EXAMINATION — WINTER- 2016

Subject Code: 3331904 Date: 28-11-2016
Subject Name: Strength of Materials
Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:
1. Attempt all questions.
2. Make Suitable assamptions wherever necessary.
3. Figures to the right indicate fall marks.
4, Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q1 Answer any seven out of ten. €AHIl SIBULL Alcloll elted WL,
1.  Define Stress and Stain,
1. yldoa aue [@siell cavau .
2. Define Bulk Modulus and Modulus of Rigidity.
2. Oles HISYAYU dAMe gacl Hiuise(l ceval wuul.
3. Explain Section Modulus and Radius of Gyration.
3. AsAot HlsyAYU dAxer Slad s ouaReel Al
4.  Explain Hogging Moment and Sagging Moment.
¥. gloflol MlAee dAxey Aol HlAee UMl
5. Define Slope and Deflection in Beam.
W oflHul el dues [Qudetefl cattvau 4l
6.  Define Principal Plane and Principal Stress.
5. Mo{lud W@t due [Mealluwe sl carvau auudl
7. Write Values of Effective Length of column for various column end

conditions.

sletitetl Bstoll €l el RAA 12 slanoll UuWRS cllss] Yel

G

clull.

8.  Draw figure with dimensions of Core or Kernal of a Rectangular and
Circular section.

¢.  GoARYU Ao SNOUSIR BUSDE HIZ2 SR Al solcell pusld

A el
9.  Define Torque and Angle of Twist.
¢. 25 duer HRlsslew(l cavan 2wl

10.  Draw the figure with dimensions of Specimens of Izod impact test and
Charpy impact test

0. SRS 81052 22 dAMy R B1lse e Uldall aiyeilel HIU
Ade{l 2us(d €1l

Q.2 {a) A mild steel bar having Dia. 20 mm. and Length 1000 mm. is subjected to
Axial Tensile force of 150 KN, find the final Length and Dia. of a bar.
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Ud. 2

()

(a)

()

(b)

(W)

(b)

(o)

{(c)
(5)

{c)

Take Modulus of Elasticity = 2 X 10° MPa and Poisson’s Ratio = 0.25
As g Wateoll Aol e 20 {{l Aner couss 1000 {3l ®

coll UR 150 KN of uellal dwgl olon il B ol aollauedl il dous
cUl cally .

sy Ay SAREIREL =2 X 10° MPa due Wedetell 2t =0.25

el

OR
A mild steel bar having cross sectional area = 750 sq. mm. is subjected to
Axial Forces as shown in Fig.-1. Find the deformation in the length of bar.
Take Modulus of Elasticity = 2 X 10° MPa

As He welteotl dollawon wsdeq] Axsa 750 H{{ B dotl u?
wslA-1Hl olctteall Y@ el ool Al & ol uollaws(l dousall
€laui [Qudste] Yeal el

Hlsyad Als AR =2 X 10° MPa cl

Concrete Column having dimensions 300 mm. X 300 mm. is reinforced with 4
Steel bars of 20 mm Dia. Column is subjected to Axial Comp. force of 1000
KN. Find the stresses in Steel and Concrete.

Take Modular Ratio =25

As slglectl sldde] Hu 300 Ml x 300 {l{l. & dal 20 {1l
clldoll 4 Uletleall Aolla ad yoldd seuul well 8 dell UR 1000
KN. ol atellal elolenr cdl & dl Wale auer slsledi Geud Ud

Yoo sl

OR
A steel bar having Dia. 25 mm. and Length 4 m. is fixed at temperature of
20° C if temperature rise to 45° C find Temperature Stresses developed in bar
for
(1) No Yield condition and (2)Support yield by 1 mm.
Take Modulus of Elasticity = 2 X 10° MPa and Co-efficient of thermal
expansion = 12 X 10°¢ /°C

As Walteotl dollauoll caud 25 HlHl.duy cous 4 ol 8. uollaua
20° C cllUHLol LRl ScllHL AAA B, AlUHIotHL il U dluHLet
45°C Yl uslA R (1) BSL WAl ot &l el (2) dsL 1 Ml wd
R Aollaudl Geur Ud, dluriet yldoo el

sy 3ls AR =2 X 10° MPa ey GWlcllMlot HIULS = 12X
10 /°C

Explain in details Stress Strain Diagram for Mild Steel Specimen

He Wetloll Aolla 12 R - @Bt stauolH QR Uxsel.

OR
Define (1) Strain Energy (2) Resilience (3) Proof Resilience and (4) Modulus
of Resilience.
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Q.3

Ud. 3

()

(d)
(s)

(d

()

(2)

(A)

()

()

(b)
(o)

(b)

(o)
{(c)

()

cuall Al (1) [Astz stdala (2) WlAae (3) ys @2
el (4) Hlsycuully W@ 2.

Find Moment of Inertia I, and Iy, of a T- Section given in Fig.-2
glA-2 1l e2lAc T-Asoote] wscayl 1, wal |, 2l

OR
A hollow rectangular section having size 250 mm. X 500 mm. and thickness
is 25 mm. used as a cantilever beam having span 3 m. and loaded with UDL
of 50 KN/m over entire span and Point Load 75 KN at free end. Find Slope

and Deflection at free end.
Take Modulus of Elasticity =2 X 10° MPa

As Wl dorala wsdeq] Hu 250 Hl{l. x 500 Hla{l, wel sty
25 {ldl. & Qs 3 . cunl wRladl dodlellar ollu 33 Gualoal
sclldl A 8, oflHell 1L 210 UR 50 KN/m oll AUl R
Mo Yscl BsL U 75 KN oll geur cdl 8 dl olliell Ysd dsL uR
alo iy [Qucteto] Yeat 2l

Hlsydd 2l sl =2 X 105 MPa cl.

Simply Supported beam having rectangular cross section of size 150 mm. X
300 mm. and span 6 m. is loaded with UDL of 30 KN/m over entire span.
Find Slope at supports and deflection at mid span.

Take Modulus of Elasticity =2 X 10 > MPa

ARl 2sAcll ollHoll dely AUsBe] 1w 15041l x 300 .
el atoe] Hiw 6 {1 8. olletl AL du6L UR 30 KN/m oll AH@Qcld
QR AL B dl ollHell 251 BUR 8Ll A% Jos UR [Auctols] Yt Al

Hlsyau 2ls scldllél =2 x 10° MPa @l

OR
Draw Bending Moment Diagram and Shear Force Diagram for a Cantilever
Beam Shown in Fig.-3

uLgla-3 Ui ealean Yo Jodlellaolliell oloslol HlAee slalaum

dner ellaz gl stewoun €13l
Write down Equation of Bending and explain each term
Aoslole] Yo AUl Mol dMoll €35 UE UHALal

OR
Write down Equation of Torsion and explain each term

2lRAUola] Yo AUl Wol dMoll €35 UE UHancl

Draw Bending Moment Diagram and Shear Force Diagram for a Simply
Supported Beam Shown in Fig.-4

usld-4 Hl ealcal yorol AERA 2sdell oflioll doslol HlAo2
stIlH dHey 2llaR sl st 1R

OR
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Q.4

UH. ¥

(c)

(5)

(d)

(5)

(d)

()

(a)

(A)

(a)

()

(b)

Simply Supported Beam having span 4m. loaded with U.D.L. of 20 KN/m
over entire span and central Point Load of 10 KN. If maximum permissible
bending stress must not exceed 25 N/mm? find cross sectional dimensions of
Beam. Take Depth of Beam is twice the Breadth (d =2b).

AEELA 2sdet oflioll ouol 4 Hl. B oflietl UL SU6U URL 20 KN/m
oll Anldcddldenz duoy Jon U 10KN ((gei @dl 8. HetH olHal
yldoae] yeal 25 Nimm? &l ctid otl Slaiel olHl ol UsBE] HIU
allell. ollHotl 2sDeo{l G5t ool uslousell ool cl (d =2b).

At a point in a strained material is subjected to mutually perpendicular tensile
stresses of 200 Mpa and 100 Mpa. Determine the intensities of Normal,
Tangential and Resultant Stresses on a plane inclined to 30° to the axis of the
minor stress.

As (Ast2 wilell uetdsil 818 g 200 Mpa sl 100 Mpa =il Lol
yldual Asellatal du3W Al 8. Hisel yldune( ua wd 30°

yBl slotletell AL AHAA UR do, uds due wRewlluldua il

OR
A cast Tron hollow section having 100 mm. external dia. And 75 mm. internal
dia. Used as 3 m. long column. Using Rankine’s formula determine crippling
load when both ends are fixed.
Take f. = 500 N/mm” and « = 1/1600.

5122 el oll Ul dlausl MSHE YAl Slettsll wslell Ul 100
Il duer vieell cald 75 H{lH{l dxer cous 3l B sletoll oA
BSL Lottt 8. Yoslotoll Youoll Hee &l sletrott Slucllol e ol gl

531
f. = 500 N/mm? dH% « = 1/1600 ¢l

Rectangular column section 150 mm. X 250 mm. of Mild Steel is fixed at
both ends having 6 m. length. Find the Euler’s crippling load.
Take Modulus of Elasticity = 2 X 10° MPa

Ye UlclEotl AolARYU AUSBE YAl SlAMaL AUSBES] HIU 150
Hll.x 2501dl. duer cous 6 Hl. B. slamoll oid DsL Lol B,
etrell Yool Hee &l slamstl sluc{lat elr ol awtddl 52l
Hlsya lis scldlAE =2 X 10° MPa dl.

OR
A 2 m. long shaft having dia. 300 mm. subjected to Torque of 200 KN-m.

Find the Shear Stress and Angle of Twist in the Shaft
Take Modulus of Rigidity =8 X 10* MPa.

As aseell caud 300 HlHl Anes clouss 2Hl. &, awse U 200 KN-
m. oll 215 Al B ol wseHl @R yldun duer 1Asslele] yeu

alltll @@cll HIULS =8 X 10 MPa. ¢l

At a point on a strained material is subjected to tensile stress of 200 Mpa and
shear stress of 75 Mpa. Using Mohr Circle Diagram determine intensities of
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Q.5

ud.u

(o)

(b)

(o)

{(c)

(5)

(A)

(b)
(W)
(c)
(8)
(d)
(8)

Normal, Tangential and Resultant stresses on a plane inclined to 60° to the axis
of tensile stress.

As [@Ask wlel wetdetl sl LlgA 200 Mpa of gl yldua wal 75
Mpa of BlaR yldun cdl 8. Helk ude staudiHell Gualal 53l el
yYldone(l et W 60° ol YR slotlclel AUl AHAA UR Gol, S

Axy WReuHlyldun 0.

OR
A circular column of 300 mm. dia. is subjected an eccentric load of 100 KN
with an eccentricity of 50 mm. Find the maximum and minimum stresses
produced in column. Draw the stress diagram.

As 300 Hl{l ol calld YRlddl adask slad UR 100 KN of
BAodldninl doll 3onll 50 HIHl. iR @Al ® dl sladHl Geetadl
HetH dHy dydH Yool Budl lwl dus yldoned stanonx
€lal.

A rectangular column of 250 mm X 500 mm. is subjected to a point load
250KN acting at one of its outer edge. Calculate stresses at all comner of
column. Also draw stress diagram.

As 25044l x 500 HlHl. ol elAWRU WUSHE BRAAAl SIAH UR 250
KN of Gchoslclltl doil A5 HRL UR Ul & dl sleml Geetealdl

HerH duy dydd uldoaell Budl alul dxes yldoaell stausu
€LRL.

Write note with sketches on (1) Types of Supports (2) Types of Loads and
(3) Types of Beams

AULslA WA gsollet vl (1) 25Loll YSIR (2)GUR oll YSLR el (3)
A TRIETES

Explain Perpendicular Axes theorem and Parallel Axes Theorem
UHLAR el yHa Ay dol et Yy yHasdl

Write factors affecting slope and deflection in a Beam

3L0L Aol [Aucotal AHUR sRAURB oLl cvull.

Write classification of Engineering Materials

goral 3l Heldlace] collszal cul.

e sk sfe e se ok shesfe sfeske sk sk
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100 KN 150 K/N 75 KN 123 KN
10m 20m 1.5m
Fig.-1 Q2 (a} OR
150 mm.
LU THITT
250 mm.
- 1 20 mm.
Fig.-2 Q-2 (d)
10 KN 15 KN 20 KN
20 KN/m
] /
”
-~ 2m 1 im
=
Fig.-3 Q-3(a) OR
15 KN 20 KN
/— 20 KN/m
2m 2m 2m
Fig.-4 Q-3(c}
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