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 assumptions wherever necessary.
3. Figures to the right indicate full 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. £2Hill SlEURL AUlcloll scllel WL,
1.  Define Stress and Stain.
1 yldotn aue [@siRell carvaul wl.
2. Define Bulk Modulus and Modulus of Rigidity.
2. oes HISYAYU AHY qacll Hiuise(l cautvul wl.
3. Explain Section Modulus and Radius of Gyration.
3. AsAot HSYAJ AU lAA l[§ dUAR At UMt
4.  Explain Hogging Moment and Sagging Moment.
¥. &Ll MAee Axe Ad([ol A2 UMl
5.  Define Slope and Deflection in Beam.
W oflHHl 8l Aue [Qdstell catvaul .
6.  Define Principal Plane and Principal Stress.
5.  [Qellue W@ot Aues [Qolluiet @ uell catvaal 2.
7. Write Values of Effective Length of column for various column end
conditions.
9. sldMoll Bsloll el €l RAA MR sldrall UURBSIRS dollee] Yet

AWl

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

¢.  AOARYU AU dUUSIR BUSDE HIZ S1R Macll solctefl gl Hiu

AU R
Define Torque and Angle of Twist.

¢. 2§ Ay HRASSWL(l cautval 2.

10.  Draw the figure with dimensions of Specimens of 1zod impact test and
Charpy impact test

0.  ABAS 81052 22 AHy ARUL 81052 22Ul olyoilo(l MU
U 2us(d €1l

Q.2 (@ 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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Take Modulus of Elasticity = 2 X 10° MPa and Poisson’s Ratio = 0.25
As Yg Wcleal Aollaual caud 20 Hll. au dous 1000 HlHl &

Aetl UR 150 KN of gl diel ot Al B Al Aollauefl A cous
Ul cM .
HIsYAU 2s SARSIR{E =2 X 10° MPa Ax Wedsetsll 9JBldR =0.25

Al

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 Ye Walesll dollawstt wsdeq] Anxgn 750 LH{lZ & Aol wR
ulslA- 11l cctear yrdl Al ol Al & A Aollauell cloussll
ElaUHl (Quctoto] yeau N

HsYAU A SAR{E =2 X 10° MPa Al

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 slslesll sleds] Wi 300 {lHl x 300 {l{l. ® Aa 20 Hl.
callYotl 4 Welleall Aollal ad Yolldd sclMl wicll & dsll UR 1000
KN. ol aefla eloetr cldl 8 dl Wele aux sisledi Gaurt ad

Yoo 0Kl

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 Welleoll Aoflaetl cat 25 Hlll.aues cous 4 Hl 8. uollaua
20° C cllUHLal loltel $RUHL HUAA 8. cdlUMlolHL ARl US dAlUMLat
45° C Yl USlA R (1) BSL WAL ol dlat Aal (2) Bdst 1 {lH{l. W
R Aoflaumi Gausd ad dltuHiet yldoin 20l

Hsyed Al SARSIAZL =2 X 105 MPa AHes GWldlMlet HIuls = 12 X
10 /°C

Explain in details Stress Strain Diagram for Mild Steel Specimen

He Welloll Aollall HIZ U — 280t SIARUH A(AAR A1l

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

Ud. 3
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cqruAl AU (1) [@AsR st (2) RAA2u (3) Ys QU
ol (4) Hsycduulls (A

Find Moment of Inertia Ixxand lyy of a T- Section given in Fig.-2
UglA-2 Hi eAct T-As2Aote] wsAyQl I, el 1, .

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 WAl AARY wUsBEd] WU 250 HIHl X 500 HlH{l. 1 usLe
25 Y. ® Aal 3 . oul wRiadl dodlellar oflld d3ly Gualal
scUHl A B, ofldell AHIYL OUOU UR 50 KN/m oll AH@AARld aR
AH Y5t BSL UR 75 KN oll ([Glgeir cdd & dl ollHoll Ysd BSL U
3l Axes (Auctsle] Yt N,

HSYAU 2 SARR{E =2 X 10° MPa AL

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

AERlA 2sactl ollHoll drARY wsBdeq] wu 15041l X 300 Hll.
Aol oLoue] HIU 6 HL B, ollHetl AL duel UR 30 KN/m oll AHA ARl
AR AL B l oflHetl 251 GUR BLOL AHY 3o% UR (AAcele] Yeat 20K

HsYAU Al SRR =2 X 10° MPa AL

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

As(A-3 Ui eallcaut Yo FodldlaRollHell Aoslol HWNe2 SI2ALUH

auer oflaR S stauoud R
Write down Equation of Bending and explain each term
AoS(olo] YA AVl Wal AMoll E35 UE AU

OR
Write down Equation of Torsion and explain each term

2lRUoto] Y2 AVl UA AMoll €5 UE AHAA

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

usld-4 i el Yo WERA 2sAcl ofliell Aoslol WA
st axes R s stanouH R

OR
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Q.4

U ¥

(©)

(8)
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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 =2Db).

AElRlA 2sact ofldell oual 4 Hl. B ollHetl UM dUAL UL 20 KN/m
oll AH@AAZlAeUR AHY Fos UR 10 KN (Glgell cldl B. HetH oMol
yldaoe] yeat 25 N/mm? &l ctdd otl Slaucl ollHL oll WSBE] MU

el oldetl AsdE{l Gstes ofliell udloussell vHall A (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 (Aslz WAL UeLdsll 518 (GlgA 200 Mpa el 100 Mpa ol LRl
yldotol Asellostal Aoz Al B. HigellR Yldune(l 1et A 30° o

VRl clotleledl AL AHAA UR dol, uds duer uReuw{lyldoin il

OR
A cast Iron 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 fc = 500 N/mm? and o = 1/1600.

52 Wl2lol oll WAL dl0UsIR AUSDE YRl Sl tslRall UM 100
Il aQuer vieRell cat 75 Il Aues dous 3l & sladoll oig
sl Alut 8. slotetl YAoll Hee Yl sletatl slucllol eur ol ol
5.

fo = 500 N/mm? aH% a=1/1600 .

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

He WALEol AGRARY USOE YRl SIAHAL HUSDES] HIU 150
Hl{lx 250l Anes cdous 6 Hl. B. SldHoll ol DSt Aol B,
Yetell Yool Hee Ul slaanatl slucllol elr ofl ol s2A.
Hisyed Als scRdlll =2 X 10° MPa Al

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 Alseall calld 300 HlHl Aoy clows 24l . 2lse UR 200 KN-
m. oll 25 A B dl useHl BlaR ylAuon axe HRAsslAle Yeu

N G@cl HIULS =8 X 10* MPa. Al

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

As [As2 WA Ueldetl 518 (GlgRA 200 Mpa of Rl ylQua ual 75
Mpa of @22 yldun ddl B. HER USA stAUHeA GUldL 531 dlal
Yool et WA 60° ol WE tlollaledl AU UHAA UR da, s

Axe uReululQean .

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 Hldl. ol A wRddl ddousik sl UR 100 KN o
BZodldrldl Aol Fosell 50 HlHl wUAR AN & Al sletHml Geatddll
HedH AHy dYdH ylAaaell (BHA M axes yldoinell stauaux
.

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 corner of
column. Also draw stress diagram.

As 250HHL. X 500 HlHl. oll AU WUSDE YAl SlAH UR 250
KN of Gdodldeial doll As Wal UR &l B dl sl Geetadl
HedH AHY dydH YlQanell (BHAl 0l dAxe yldolnell stauouH
Rl

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

ULs(A AA 25olltl AVl (1) 25letl USIR (2)UR oll YUSIR Wal (3)
olluatl ysi2.

Explain Perpendicular Axes theorem and Parallel Axes Theorem
AHAR A&t YA AHY Aol el YR AHcll

Write factors affecting slope and deflection in a Beam

3l A ([AAAAA HUAR sRAUR A AW,

Write classification of Engineering Materials

g3l Héllacts] aollsel cdnl.
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ANNANANY

100 KN 150 KN 75 KN 123 KN
1.0m 20m 1.5m
Fig.-1 Q2 (a) OR
150 mm.
ZU T
250 mm.
- 1 20 mm.
Fig.-2 Q-2 (d)
10 KN 15 KN 20 KN
—— 20 KN/m
2m im 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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