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Seat No.:

Subject Code:3331904

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - Il EXAMINATION -WINTER - 2018

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 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,
Q.1 Answer any seven out of ten. £2HIl SlEULL Alcloll scilol UL

1.  Define Moment of inertia & section modulus.

1. Mo 2y Seigllal wol Asaet HlsYauoll catva il

2. Define Modulus of Elasticity & Bulk modulus,

2. RA[ReUUSAL MIULS e YedlaaHuise(l caull 4,

3. Define Poisson’s Ratio & Modular ratio.

3. USel oll ot Al MsYAR 2felrire(l cautvaul 4,

4.  Define Stress & Strain.

¥, yldeio el [QsR ofl cavan 2l

5. Draw asketch of Izod impact test specimen showing dimentions thereon.

U SRS s1lse el otyetiell MU e2ladl wugld €12

6.  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.

s. AR weld u o Yw yldual sdet yldun W cdwldl sl dl As
AlssA AMdA UR ol yAoa el 2ugdla yldowo etstl Y0
ovglLell,

7.  State and explain equation of torsion.

9. aldet (M3S) of Yo vl el AnLell.

8. Calculate effective length of 3 m long column when its both ends are fixed.

¢. 3m Gloll Aol ol Bsllorett sl deal slas(l UABBRS dulld
3.l

9.  Differentiate between Ductility and Brittleness

c. clodlell Aol 6lRSdl Aol AE AUl

10.  Define Principal plane and Principal stress.

0.  Hual Yclowoll 2ol yual A dclloll cautval Ul
Q.2 {a) 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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Ui 2

(A)

(2)

A)

(b)

(o)

(b)

(o)

{(©)

(8)

()]

(8)

(d)

(s)

10 mm U™ 1m Aloll UBESWA ol AU 1571 KN of e{lal
dlelsta AL, ol E=2x10° N/mm? &lal l yldotm, (@5t el

olsHl Udl atA sl

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

100 mm? @A$0 UAAAl HBESHIA ol Aldauu ugld-1 1 ealcn

Yosol ool cldl . ulolauell dousul adl 3282 Yl E=2x10°N/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

o=12x10%°C , E=2x 10°N/mm”.
o B3 Lot 2m cloll Eldstl Aldle] diumiet 30°C ¢l awdla

500C scllHl A ol AlauHiBleu U dludiet Yoo, diutiet

(st el cousHl Al 3252 A, a=12x10°C , E=2x10°N/mm?¢ll.
OR
A copper wire of 500 mm length is subjected to an axial pull of 5.5 KN. i

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

500 mm WISl dlollell dl? UR 5.5 KNoj ateflal cllgl oo cdl 8.2
Rk Ui Geud ud uldeton 70 Nm? &l atld olt &lat ol cllRell ceut

el dofl cletts Hl Ul attA 20, 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 HIUsll 3R AL sl €35 WEl 3ls Al 5 4
A2 20mm cauldoll Y3l 891 L AL USHEUR 1000 KNl
uefla eloelrk cLdl 8lat dl €5 H2IlacHl Geud ad yldumn

allll. Es/Ec=15 @l

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

HISES ¥letoll Al URell 2ololde (Al Udlall) H2 R 8al

AUAW E1RL Ual dotl UR udllall gl asaudl.

A M.S. bar havingl6mm 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 Al 400 mm GOl HIBES ¥ttt dl@al U 10 KN ol el
clolle ofl [Bauxl cdl B.xuR Rk (1) sMs (2) AsAs cloldl slat
dl £35 (Bl @8t Aol ( [As2 stdala Yl E=2x10°N/mm?
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Q.3
4. 3

(d)

(s)

(a)
(A)

(a)

()

(b)

(o)

(b)

(o)

(c)

(8)

{©)
(8)
(d)

(s)

(d

OR
Define (1) Strain energy (2) Modulus of resilience (3) composite section
(4) Temperature stress.

carull AUL(1) [@AsiR stlala (2) Hlsyad s A clalort
(3) A8t ASBE (4) dluHLet uldoln

Find Ixx and yy for a T —section as shown in fig.2
AUGA-2 L elAt T-USBE HIE Ixx Aol Tyy Al

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

o2 s Sotellall oll UMIAR wals] Wl Gl wate] Yy cvll sl

AHos .

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 I=1.33x10° mm* &
E=1.6x10° N/mm?.

amouatatol Sedlellarolldel oL U2 100 KN/m ol AHAARA
el Al B.0(HHl HedH 3l wa [Quctel All. 1=1.33x10° mm*

& E=1.6x10° N/mm? cl.

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

ollHul gL ual [Quctets(l catvaal Ul el AELAd 2sde oflunl
WS UHleL MR MR Geud Ucll HeTH 3LOL o [Auctets] ellet

oxelLal.,

A steel tube having 30 mm external diameter and 20 mim 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 UM VA 20 mm AUldARS Al wRlddl 3m colsell s
Wletoll 2yut ol slan ddl3 Guallal e 8. dell i BsL HlaorRAL 8.

sl Wiz YetRell slulcoleur Ul E=2x10° N/mm?
OR

State assumptions made in FEuler’s formula.
YR oll Yo ofl wreuAl gual.

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

50 mm clldo{l U2l 150 rpm.&ll UR@HEL 52l &lal dl Geurt &l

YleR Al HetH scdot ol 80N/mm? 8.

OR
Draw shear stress distribution diagram for (1) circular section (2) T-section
(3) I-section (4) Angle section
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Q.4
s, ¥

Q.S

UA. U

(s)

(a)
(A)

(a)
()
(b)
()

(b)

(o)

(©)
(5)
(a)

(A)

(b)

(o)

{c)

(8)

(d)

(s)

(1) dOUSIR }USVE (2) T- JUSVE (3) I- WUISBE (4) 2ol WUSDE
R sclot YlAua Qe ofl 2uglda el

Draw S.F. &B.M diagram for the beam as shown in Fig.3
HlA-3 1l ealdet ol W2 selot YlAuo ua otnoty)] 2udu €13\,

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

scdot yldota, stiotyel ual yldotuat (g ol cauvau 20l
State assumptions made in theory of bending.
olHol flatdlil sauHl wadl sReuRd seudl.

OR
A simply supported beam of 4 m span is 100mmx150mm in c/s. It is
subjected to an u.d.1 of 15 KN/m over entire span. find maximum bending
stress in the beam.

A5 4m OUOL AW 100mmx150mm WUSBE YRlcldl AEldld 2sda
ol otl A3yef auaL uR 15 KN/mell AH(QdRed ouR cudl §.ollu ul

Geatalell Mot otiat YlAao 2kl
Draw S.F. &B.M diagram for the beam as shown in Fig.4
AUHA-4 Hi el ol 1R scdot YlAuo wel oteiydl 2udu elRl.

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.

Qs ueldou 818 As (LlgA 100 N/mm? AQUAHO, 60 N/mm?tl
scdot Yldon W cudl B, yua ydloal quat dudell uUa 1 sclol

yldeta a0l

A compression member having rectangular ¢fs of size 150mm x120 mm is
subjected to aload 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.

WS 150mm x120 mm HIUsll GolAY }USHEAOL ELOL A UR
o sLSel gelolcll wlalx uR 3osell 12 mm £2 210 KN oll £leelr cldl

0. SBeUL Be'eladl HeTH U oot URRWHl ydllowal el

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

ULSDEL 512 Ul solctofl cauvall AUl dolARA A adoust?
AULSDE MR slRe{l 2uz €l

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.

AS 2m AlGl Aol 200mmx300 mm USDE HAddl Sodlcllar ollHeu
Y5l 83 15 KN oll elgei’ cdl 8.0{ld Ui Ge'‘elad HeTH olHel
yldoa el
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