Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - IIl « EXAMINATION — SUMMER 16

Subject Code: 3331904 Date: 24.05.2016
Subject Name: Strength of Materials
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Snitable 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 anthentic.
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Q.1 Answer any seven out of ten. €AHLY SIBURL Alclotl ellol L, 14
Explain Hooke’s Law.

gsoll [Aan unmdl.

Explain Composite Section.

sUlofle Asotl unendl

Define resilience & proof resilience.

oAl @ast wa ys 2oflldactuoll cautvau il
Explain perpendicular axis theorem with neat sketch.
clol vt yna sl €131 el

Define S.F. & B.M.

callull WUl S.F. Wl BM.

Define Neutral axis.

callull Bl o2t Blafl.

Define slope & deflection.

callull AUl ala wal [Audst.

Define long column & short column

callull U cioll sl sl 25l sled,

Define Polar moment of inertia & angle of twist.
clluRll AW Wk Hldoe ulls Setaa{laul uel Aol s 2(de
10. Differentiate rivet joint & welded joint

0.  dslald wul flde slde wa AR S wlHoe.

R R I A= e S

o

Q.2 (a) Define Stress, Strain and modulus of elasticity. 03
Y2 () calul AUl Y, Rl ulal RARAUS Aol . 03
OR

(a)  An axial tension of 50kN is applied to a rod of 4m length and 500mm’ in 03
sectional area. The increase in length is found to be 2mm. calculate stress and
strain.
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(s)
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()
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(o)

(b)

(o)

(c)

WS 4m GllS AH% 500mm? USDE Bl A=Al U 50kN ol
welal el oo cdl 8. Aldaue(l cosHl 2mm oll au wa 8.
VAU o et Al

Differentiate statically determinate and indeterminate beam.
dstaed 2l RWIAGA Sledlae ua setsledlde olld.

OR
Draw B.M. diagram for a beam shown in figure- 1.

wlgld-1 di eadaa olld W@ B.M. stauaus €RL
Find Ixx of the section shown in figure-2.
wlgld-2 Hi ealdet 2usDE W2 xx Al

OR
Explain parallel axis theorem.

AHIAR Al uNy yHoal

A 10mm long mild steel rail section is fixed at 300° C temperature. If
temperature increases by 60° C find stress in rail section for Smm gap at one
end.

A5 ol 10mm cloll (M.S.) WSl 300° C cllUHlol WGl 5 B,
Al cdluHlel 60° C el wAdl WestHl AdLslAct @ 2l

(w2 stetl 83 U 5mm Al )

OR
An axial compressive load of B0kN is suddenly applied to a steel rod of
16mm diameter and 1m length. Find strain energy developed in the bar. Take
E= 2 x 10° N/mm®

WS Im AGL WA 16mm ol U HRlddl Aluisell Alotaul U desla
SOkN oll uellal eloelr cldl 8. dl ularl dosldd [@Qsik st
ABZd 2l E=2 x 10° N/mm? ¢l

Draw S.F. diagram for a beam shown in figure-3.
ws(d-3 Hi ealdd ofld W2 SF. stauaun €2l

OR
Draw B.M. diagram for a beam shown in figure-3.

wulgld-3 1l ealdd ofld W2 B.M. stauaun €L
Assumptions made in theory of bending.

Aoslol Yol e 2l

OR
Calculate bending stress for a simply supported beam 6m in span. The width
of beam is 300mm and depth is 600mm. The beam carries a u.d.1 of 40kN/m
over the whole span.

A 6m ol AEL 251t ol IR oidel Qo 2lul. ofluell
YSlaues 300mm A GLsLe 600mm L. ollH U2 40kN/m oll u.d.] AL

OB UR ELdL 8.

Draw the shear stress distribution diagrams of rectangular, hollow
rectangular, circular and hollow circular sections.
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Q.5

(8)

(©)

(5)
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(s)

(d)

(8)
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(a)

()

(b)
(W)

(b)

(W)

(©)
(5)

(a)

doldlRY, Wdl doldly, ddousiz wa Wdl adaisik «iL wssde

HEZ2 scdot ylQua el 2udu €131

OR
A beam having cross section dimension 300x450mm is subjected to shear
force of 100kN. Find the maximum shear stress and draw the shear stress
distribution diagram.

W5 300x450mm oll BUSAE HAdcAl 611 UR 100kN of Sclol slar

8. dl HotlH Sclot yldoin 20t Al scdot ylAuo 2w €131

A simply supported beam 3m in span is subjected to u.d.l. of 10kN/m over
entire span with central point load of 5kN. The cross section of beam is
150x300mm. calculate the maximum slope for the beam.

As 3m cdlel A€l AA 2sAcd ol UR 10kN/m oll AHE A3l euR
UL ol U duey skN Ml ([ eur cdl . ofldell wsdE

150x300mm oll 8. cl olldell HetiH aln 2kl

OR
A simply supported beam 3m in span is subjected to u.d.l. of 10kN/m over
entire span with central point load of 5kN. The cross section of beam is
150x300mm. calculate the maximum deflection for the beam.

A5 3m dloll ALl A 2sdct ollH U 10kN/m oll AHE Al e
UL oty UR Ao 5kN Heal ([ eur cdl B. oflHell wsdDE
150x300mm <ll 8. dl o1 {12 HedH [t 2l

State equation of torsion and give assumption for theory of torsion.

5o Yo cull ual 215 laledl wpu wudl,

OR
Find the torque which a shaft of 200mm diameter can transmit safely if, the
permissible shear stress is SON/mm’.

A5 200mm RUYU BAAL s HE YA 215 alul. yelld sclet
yldun 50N/mm’ @l
Limit of eccentricity

[@Qr3odlancl ofl Haliel

OR
A 300mm square column is subjected compressive force of 150kIN at an
eccentricity of 125mm along any axis. Find maximum & minimum stresses
and draw stress diagram.

A5 300mm HiMell WM WG U 150kN oll EleL GlOL 125mm ol
[QeHcddia U ddl B. dl HerH ylduo uad dyad yldoin 2wl
wal yldoln A €131

Find normal, tangential and resultant stress on plan “EF” shown i figure-4.
ulsld-4 1l ddldd “EF” dHdd UR cdlcdl dlid,2eBder{lacd ual

Inceoe WU Al

Draw the core of section diagrams of rectangular section, circular section, T-
sections and I-section.
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Wi U () AoldlRA wSDE, AJOUsR BUSDE,T-USDE ol I- WSBE HIR SR
AU €L,
(b) Explain column end conditions and effective length.
(@) et 12 BSloll RALL AHoy AUU/SRS Aoty UHastall.
(c) Explain principal plane and principal stress.
(5)  Hual AHdd dal Yuayldua yuedl.
(d) Classification of engineering materials based on physical properties.
(5)  geval3l Ml MLetey elllds opetiiell itz asllswl 53l
e ofe o e ode e e ofe ofesfe ook
10kN 10kN/m
4 l YYVYVYVYYYYY
7
L (.5m 1 0.5m | 1m |
| | 1 1 50mm
Fig-1 T | 15m
“+» 15m
100m
1 15mm
3kN 3kN 2kN/m S0mm
'_I Fig-2
; l VYIVIEIIIY ®
| 2m | 2m | 3m |
I 1 1 |
Fig-3
F
«— /
r
{ o, = 200N/ mm’
@=45° T =100N / mm*

Fig4

o, =100N / mm’
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