Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 111 « EXAMINATION - SUMMER 2015

Subject Code: 3331904 Date: 14-05- 2015
Subject Name: Strength Of Material
Time:2:30 pm to 5:00 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. £2HIl SlURL Ulcloll scllol L.
1.  Define young’s modulus and Poisson’s ratio.
o cugl AW : 2oL HISYAU A WU 2(2A.
2.  State law of principle of superposition.
. YelRuEl ol Rglod UL,
3.  State parallel axis theorem.
3. UHIAR A yRA uHxCl
4.  Define continuous beam and fix beam.
¥,  cludl AW : SodlouAoe{l wal glat oflu.
5. Define factor of safety and bulk modulus.
W Rl AL : 352 g AsEL Aol wes MSYH.
6.  Draw shear force distribution diagram for I-section and Angle section.
5. 1-A5Ael U WedlA-A52Aol HIZ Q2R S SIRZ6J2l6t StAAH ENRL.
7. Define slenderness ratio and critical load.
9. Rl AU : QAetsAY A wal (BElscd A,
8.  What is limit of eccentricity?
¢. ARz s AARE Y & ?
9.  What is principle plane and principle stress?
¢. QRUA WQd W QRAUA U Y & ?
10. Differentiate between Ductility and Brittleness.
0.  dslad AU : s5ElAlE wa dflecta .

Q.2 (@ A mild steel bar, 2400mm? in cross-section is subjected to axial forces as
shown in fig.1. If Young’s modulus is 200GPa then find deformation
developed in length of the bar.

Ys.R () UWElEoll 5l1d AsAet 2400 mm? Wl Aol UR gl (1) L g2licaul

YHIA ot Al ol Al B8l 2ol MsYAM 200 GPa &l

Aollae(l clous HL adl [@siR 0.
OR
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If Young’s modulus (E) and Poisson’s ratio (v) are 200 GPa and 0.25
respectively then find shear modulus (G) and bulk modulus(K).

gl 2L HISYAU ol WU 2220 wojsN 200 GPa el 0.25 &\,

dl 2l2AR Wsycy al oies Wsyay M.

The deformation in the diameter is 0.004 mm, when 32mm¢ bar subjected to
80 kN axial load. If shear modulus is 80 GPa, find Young’s modulus, Bulk
modulus and Poisson’s ratio.

32 mm¢ oll Aol UR 80KN ol Agllac AS AIUSAL culM HL 0.004
mm 312 AlA B, ¥l [Q2AR HSYAU 80 GPa &l cl 1ol HSYA™,

oles HISYAU Aol WA 2220 20K,

OR
Mild steel bar, 3m long and 16 mm ¢, is fixed between two walls at 300K
temp. Find the reaction exerted on the wall in the following cases, when it is
heated to 390K. (i) Walls are non-yielding and (ii) walls yield by 2mm.
For steel, E =210 GPa and a =12x10° /K

3m Aol Wl 16mm ¢ oll WL olt As Aollaul A A Ralcd aA 300K
AlUHIA g2 5RA B. Agf dluHlet 3 90K el o{lAsil AU (& cuct
UR ol 3ASAe AUl Aoll UslR welcl. (1) [ aud olot-2Aleslot sl |
Ual (2) R 2mm 2les aal. Wt U2 E = 210 GPa el 0=12x10"°

/K ®.

For an unequal angle 100 x 90 x10 mm, find MI about XX and YY axis
passing from the centroid.

WA HLeL AIUEA 100 x 90 x10 mm HI2 Ao BsHI AR Al XX wad

Yy 2elld uR MI 20l

OR
Construct SFD and BMD for a simply supported beam as shown in Fig.2

wlsld(2) Hi e2iad Rrucl wWEs ol W2 SFD wa BMD €IR\.

I-section (Symm) is used for 2 m cantilever bracket. Its both flanges and web
are 10mm thick. Flanges are 100mm wide and overall depth of beam is 300
mm. If maximum bending stress is 150 MPa then keeping FOS 4, what is the
point load applied at free end? Neglect self weight.

As YLARSAH  1-AsAet oll GUAL 2 m oll 3e2lAcR A¥e A3

sclHl wlell B. Aell A 5A% wal Axt ofl S 10mm . A%
ol uSlous 100mm WA AsAct ol A QS 300mm B. A HelH
Aoslol U 150 MPa &lat, L ¥522 s A3l 4 Av{L ol it gl BsL

UR 32l Weed cls cdusl asta ? Acs Ase dlalg o8l

OR
A beam, rectangular in section , has depth 500 mm and MI = 3.125x10° mm*
. If it is simply supported and carrying full UDL of 200 kN/m then maximum
bending stress is 128 MPa. Find its span.
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AWARY usdeanl olld ol Glste 500 mm M MI = 3.125x10° mm*

8. Aol Ruucl 1WEs gl Aol deds u

200kN/m «ll UDL

AUSIRA, Al HeTH Aloslol U 128 MPa all 8. ol ol 2ULet 0L

By applying point load at centre of 3 m simply supported beam , the
maximum slope obtained is 1°. Find the maximum deflection.

3m AUlet ol RIUA AWEs ol ol H AH] WSo2 AlS coUsdl 1%

HoH AU HA B, Al HedH SlsAsalet L.

OR

4 m cantilever beam has 250 x 400 mm rectangular section. It carries full
span UDL of 98 kN/m. If self weight of beam is 2 kN/m and E = 160GPa ,

then find the maximum slope and deflection.

250x400 mm oll AGAR™ A5l Ylcddl SoellAar oflH oll 2Ulat
98kN/m oll UDL il 8. %l ol of
UWclle] cosot 2kN/m ¥l E = 160 GPa &lal, cdl HetH U Aal

4 m8. Aol YRy dous uR

SlsAsalet L.

A hollow circular column, having 300mm ¢ external and 200mm ¢ internal,
has a length of 5m. Its one end is fixed and other end is hinged. Find Euler
load keeping FOS 3. Take E = 200 GPa.

5m Glodl, LAl ARKIAR UISUstl HIU 300mm ¢ GIE Aol 2 00mm ¢
UAs &, Wesuall s B3 slat ual oflgl glas sla Acl sldn «ll
$522 dlls A%l 3 Al Ytk cAls . (E = 200 GPa).

Explain Effective length (Le) and End fixity constant.
%53lcl Aol WA Wos §lsALE| Sloreoe AL

If the maximum stress induced is 12 MPa due to load applied at midpoint of

OR

an edge of 300 mm square , then find maximum stress and load applied.
300 mm ell ARYU As2Aatofl 518 As URe(l 1AM AS AdUSAL 12 MPa
ol HeTlH U GEMA l HeTH WA Wl Alsq] e .

OR

Define : (i) Modulus of rupture (ii) Beam of uniform strength (iii) Moment

of resistant.

cludl AW : (1) HSYAJ g AR (2) ollH A Yollsld o2

(3) HlRo2 3§ 2202,

Describe points to be kept in mind while drawing SF and BM diagrams.
SF 3al BM SLARUH ElRl cula taulotil wclloll YarAl sl

OR

Draw core for a hollow circular section having 480mm ¢ external and 360

mm ¢ internal.

480mm ¢ GULEL WA 360mm ¢ UidIs oll SlAl UKYAR AsAet U2

SR ERL
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The maximum shear stress induced, in a 50mm ¢ solid circular shaft rotating
at 150RPM, is 80 MPa. Find power required.

50mm ¢ oll 150RPM &l $cl Aclls UKYAR WSs2HI 80 MPa ol

oo 2R U Geald, Al %331 war k.

OR
8 m long hollow circular shaft of external 400mm ¢ and internal 200mm ¢ is
subjected to a torque of 200kJ. If C = 82 GPa then find the maximum shear
stress and angle of twist.

400mm ¢ OlL&l Wl 200 mm ¢ Uids ol 8 m cioll slA usIeAR
Alge UR 200kJ ol 215 @Al B. %l C = 82 GPa &, l HedH 2llaR
U Wl WAool Wls 2fle 2L

Write down equation for torsion and explain each term.
lalote] AHs0L ALl Wal AML Alcldl €35 UEL AUl

OR
Write the Euler’s formula for crippling load and state assumptions.

YR of (Bucllolr Alse] Yot cvll AUl sReHl el URRUAL % UL

For a stress system as shown in fig.3, find: (a) Principal Stress (b) Principal
Planes (c) Max/Min shear stress (d) Their planes and (e) Normal stress on
planes of Max/Min shear stress. (Use Graphical Method)

sl (3) vl dclddl R Ylrer 12 () QRUA A (H)
QRUA WQat (5)  HeH/YoldH AR AU (S) doll WAel &l

(8) HEUH/oYolcdH 22AR WA HZetl Wol UR olliict 4 0.
(Use Graphical Method)

Differentiate between Charpy Impact test and 1zod Impact test.
dstald AW AL Grise 222 el WSALS 152 22,

If an impact load of 150N released from 80 mm height and applied at the end
of a mild steel bar, 2 m long and 16mm ¢ then find instantaneous stress
induced and increase in the length of a bar. For steel, E = 200 GPa.

2m Aol Wal 16mm ¢ otl R ol doflautett BsL UR 150N ol €ruse
Als 80 mm ofl QRUSYU OISl Tauri v, A Aoflauni Geatald

Botoeo(laM WU of YU ol AcllsSHl Al R Y. (E = 200GPa).
Define : Proof resilience and Modulus of resilience .
caludl AW : Y (A2 vl WSy 2w g R{AaRL.

24 KN/m UDL is acting on a full span of simply supported beam. For beam,
| = 80x10° mm* and E = 200 GPa. If maximum deflection due to load is
5mm then find the beam span.

As Raucll AWEs ofldotl gt Ut W 2 24 kN/m ol UDL cdl .
ol 112 1 =80x10° mm* WA E = 200 GPa 8. %1 AlS oll 5120l HewH
Sls@s2lel 5mm &, l ollH ol Rulet 2L
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