Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER - 111 EXAMINATION -WINTER - 2018
Subject Code:3331904 Date: 30-11-2018
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.

Q.1 Answer any seven out of ten. €2l SlEUBRL Ulctotl scllol AL,
Define Moment of inertia & section modulus.

A2 il Sotallal Aol A5t HWsYAUoll caulvul wWl.
Define Modulus of Elasticity & Bulk modulus.

RA(ARAUSAL HIULS W YeAlcRAUHIULSe{l cautu=ul L.
Define Poisson’s Ratio & Modular ratio.

WAt ol IJBNTR wal HSYAR 9JBlclRe{l cautvaul .
Define Stress & Strain.

ylQua ua [AslR ofl catvaul wl.

Draw a sketch of Izod impact test specimen showing dimentions thereon.
UBAS 8152 22l ototloll MU e2ladl wugld €.

State the formula to find Normal stress & Tengential stress along a particular
plane in a body when it is subjected to two direct stresses along with a shear
stress.

5. ollR Ueld UR ol flul ylAeol scdot Yldun & ALl slat Al As
AsSA AHAA UR ol Yldun ual xulsla ylaeon uclell YA

(L.
State and explain equation of torsion.
lelot (MRAS) of Yo ALl ol UMl
Calculate effective length of 3 m long column when its both ends are fixed.
3m Aol Aol WA BSIRHUAULL Sl Aall SlAAMall WUBIRS dolle
el
Differentiate between Ductility and Brittleness

¢. docl Aol GRSl dRAsll Ae UHAA

10.  Define Principal plane and Principal stress.
0. Hud Ydletol Aol Hul AHAs{l cautvul AUl

ocoarwpbdE

O L OX A WWON L

o o 6 N

©

Q.2 (@ A M.S. bar 10 mm diameter & 1m long is subjected to axial tensile load of
15.71 KN. If E=2x10°N/mm?, calculate stress, strain and change in length of
bar.
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10 mm cl¥etl 1m Aiel HBEsWlA oll u(AAUR 15.71 KN of wella
AR A, %l E=2x10° N/mm?2 &lal Al Yldoio,[@sik e

AMLBHL Al Ul 20,

OR
A M.S .bar having 100 mm? c/s area is subjected to forces as shown in fig.1.
Determine total deformation of bar. E=2x10°N/mm?

100 mm? &A%0 YRl HBESWELA ol AlauR wugld-1 ui ealcan

yosol ool AL . Aol AottssHl el 3812 Y. E=2x105N/mm?

The temperature of 2m long rigidly fixed steel bar is increased from 30°C
to 50° C. Find temperature stress, strain and change in length of bar. Take

0=12x10%/°C , E=2x10°N/mm?
oA DY Aot 2m dioll Rldell AlA2le] diuHiet 30°C &l audla

500C scllHl AA Al AAUHIBUA U dlUHlet YAola, dluHliet

[As1R U colsHl A 32812 L. 0=12x10¢/°C , E=2x105N/mm?2.l.
OR
A copper wire of 500 mm length is subjected to an axial pull of 5.5 KN. If

stress in the wire is not to exceed 70 N/mm? find the diameter and elongation
of wire. E=1x10° N/mm?

500 mm AGl8all diollall dlk UR 5.5 KNoj el dlgl ¢lon Aldl 8.%1
dAlR Hi Geur ad uldua 70 N/m2 &l ctd ol slat Al cirell calld

wal Aol cotle Hl Al a0 ). E=1x10° N/mm?

A R.C.C. Column of 400 mm x 400 mm in section is provided with 4-20mm
diameter steel bars one at each corner. This composite section is subjected to
an axial compressive load of 1000 KN. Find stresses developed in each
material. Take Es/Ec=15.

400mm x 400mm HUatl AR YLAL sl €5 WAL As Adl $c 4
AUl 20mm cAlUell Y3A B8l L AL WSDEUR 1000 KNell
el elolelr ALLA dla dl €35 HIlARIHL Beudt ad yldua

90t Es/Ec=15 Al

OR
Draw stress-strain curve for Tension test on M.S.bar. Show salient points
thereon.

HIBES WAeAl AU URelL 2o2lol2e (clal UIlatll) HIZ R u-R 8ol

ULAW ERL Al Aol UR wdluatl (g3l R

A M.S. bar havinglémm diameter and 400 mm length is subjected to a load
of 10 KN in the direction of length. Find strain energy when load is applied
(1) gradual, (2)sudden. E=2x10°N/mm?

16mm clell 400 mm LGl HIBES @lctell Al UR 10 KN ol @R
dolles ofl Eoudl Al B.xAR R (1) s@s (2) AsRAs  ALLAl sl
Al €35 (BruHl Root Axl ( [@AsR stalalsa ). E=2x105N/mm?
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OR
Define (1) Strain energy (2) Modulus of resilience (3) composite section
(4) Temperature stress.

cqruAl WUL(1) [@AsR sl (2) WsyaA vlls Wl
(3) It AUSBE (4) AUt ylAon

Find Ixx and lyy for a T —section as shown in fig.2
AlglA-2 1 el T-USDE M2 Ixx Aol lyy 2L

OR
State and explain Parallel axis and perpendicular axis theorem for Moment of
inertia..

HAoe iy Sotellaul oll AHIAR welo] ol Gol ete] YRA AUl Al

ALl

A cantilever beam of span 4m is subjected to a u.d.l.of 100 KN/m over entire
span. calculate maximum slope and deflection. Take 1=1.33x10° mm* &
E=1.6x10° N/mm?.

amatonallol odlcllaRollHell AL UR 100 KN/m oll uH@QdARd
AR AV B.CHHL HetH alil wal (A 0. 1=1.33x10° mm?

& E=1.6x10° N/mm? .

OR
Define slope & Deflection. State the position of maximum slope and
maximum deflection for a simply supported beam subjected to uniform
loading.

olHHl gl AR [Qauctotoll catval 2 A ULELRRLA esActl olluml
As UHlol AR HIZ2 GUr Ul HedH 3l Aa [Qucots] Lot

ogRILcll.

A steel tube having 30 mm external diameter and 20 mm internal diameter is
3m long It is used as a column with both end hinged. Find the Euler’s
crippling load. E=2x10° N/mm?

30mm GlLEL cRULRL el 20 mm UidRS Al URladdl 3m datgell As
wletoll yat ol Sler d31E Gulol 5A B. Aol ¢l BsL HlxsoRAL 8.

Sl HI2 YARall sluldoleur 0Ll E=2x10° N/mm?
OR
State assumptions made in Euler’s formula.

YR oll Yt ofl wREuA 2sRuAl.

Calulate power transmitted by a shaft of 50 mm diameter rotating at 150 rpm.
The maximum shear stress is 80 N/mm?

50 mm cale{l ©3l 150 rpm. &l uReHEl sl 8lat Al Geuat UA

UlaR WA HedH scdlot uldoon 80 N/mm? .

OR
Draw shear stress distribution diagram for (1) circular section (2) T-section
(3) I-section (4) Angle section
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(1) dOUSIR WSDE (2) T- BUSOE (3) I- WSDE (4) I WUSOE
HR sclot Ylduan (QrctRel ol 2uglQA €.

Draw S.F. &B.M diagram for the beam as shown in Fig.3
Ag(A-3 Ui elact ollt R sclot ylQun el ooyl AW ERL

OR
Define Shear force, Bending moment & Point of contraflexure.

sclat YlAolnn, atiolyll wa Yldetst (olg ofl cautvaul .
State assumptions made in theory of bending.
ool YlaAHL sRalHl Aladl tReuRAl Rl

OR
A simply supported beam of 4 m span is 100mmx150mm in c/s. It is
subjected to an u.d.l of 15 KN/m over entire span. find maximum bending
stress in the beam.

As 4m UL LAl 100mmx150mm AUSDE URlcddl AUELlA esAd
ofld oll A3yl oUoL UR 15 KN/mall AH@QARA ek cldl 8.0ld ui

Gealalddl MeTH il yldao 20kl

Draw S.F. &B.M diagram for the beam as shown in Fig.4

UlgA-4 Ui ealact olld 1R sclot UlQun el oliatyul AW ERL
At a point in a strained material is subjected to a tensile stress of 100 N/mm?

along with a shear stress of 60 N/mm?. Find Principal stressess , Principal
planes and Maximum shear stress.

[AsiR uetdatl 5165 As (GlgA 100 N/mm?  dAry@Qota, 60 N/mm?zetl
sclol YlAun WA cld 8. Juad Ydlool Hud AHAA Ml HedH Sclot

ylQeto 0.

A compression member having rectangular c/s of size 150mm x120 mm is
subjected to a load of 210 KN at an eccentricity of 12 mm from centre in a
plane bisecting the thickness. Determine maximum and minimum resultant
stresses in the section.

A 150mm x120 mm HIUoll QAU WMUSDE AL EL6L AL UR
slefal gelolcdl WA UR donell 12 mm £2 210 KN oll EloleUR A

8. USDEUL Ge alaldl HetH Ul Yol URRUHl ydlaal 0L,

Define Core or kernel of section. Draw core diagram for Rectangular &
circular section.

ULSBEL 1R WUl solctoll catvaul AU AUARYU Al dJusiR
ULSVE HI2 5Re{l vugld €.

A cantilever beam of 2m span is subjected to a point load of 15 KN at free
end. If ¢/s of the beam is 200mmx300 mm, find maximum bending stress in
beam.

WS 2m ALl Aol 200mmx300 mm MUSDE el Sodlcllar olliell
Y5 B3 15 KN oll (Glgeur cldl B.6{lH 1l Ge‘dlad HeH otMol
yldolo 20t
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