Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER —III - EXAMINATION — WINTER 2015

Subject Code: 3331904 Date: 09- 12- 2015
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 scientific calculator is permitted.

English version is authentic.
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Q1 Answer any seven out of ten, €2Higl SlEULL Alcdoll el L. 14
Define Stress and Strain,

clull AUl : ulua el [Ast2.

Explain Hooke’s Law.

gsell [Aa auandl.

Explain Strain Energy.

ol Aol Anastell.

Explain Thermal Stress.

AluHtel ulduo axestal,

Explain Point of contraflexure.

Yldotuat (el umostall.

State the relation between load, shear force and bending moment.
eUR, sclol sl Aol aliaiyyl c2Aell Aol ealal.
Define: Section modulus, Slenderness ratio.

callul Ll: Aset Hlsya e, W seial 0zl
Explain Parallel axis theorem.

UHIAR et ydlal yHa el

Differentiate between column and strut.

sleid el g2 ol cslaled vl

Differentiate between ductility and Brittleness.

doRlcll ol olROcAl dAAell dslalel .
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Q.2 (a) A steel bar of 16mm diameter and 2m long is subjected to an axial tension of 03
35kN. The increase in length is 2mm. calculate stress, strain and modulus of
elasticity.

UA.? (W) 16mm UM ol 2m ciodl Welteatl qollal ur 35kN of wl@a 03
AlRlet? Al B. dultdHl Al atlRl 2mm 8l dl ulduw, [@s12 el

RAQrRauUs Al Hiws sl

OR
(a) A weight of 5kN is to be lifted by a steel wire. If maximum stress in the wire 03
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is not to exceed 100N/mm?, calculate diameter of wire.
S5kN of clogol UlEALEall claR o GuScllo] B. %l claul Geudd Ud

HedH Yldota 100N/mm? &l atll? ot &lat dll, alatell ceu 0wl
Explain stress — strain curve for tension test on mild steel.
Welleell del udlael {2 yldua - [@sik quau aeldl

OR
State assumptions in the theory of simple bending.

ULEL dSlot Lfladlell azeurdl eseuel.

A R.C.C. column 300mmx300mm in section is having 4 bars — 20mm
diameter, one at each corner. Calculate load taken by the column.
Permissible stresses in concrete is SN/mm? and modular ratio EJ/E. = 9

300mmx300mm oll AULSAE YAl R.C.C. SIAHHL €5 Y@L As AH 4
Aollal - 20mm UMl Yyl e B, %l slgle W Mo yldua
5N/mm? &lal el HISYAR 2JRUAR E/E: =9 8lal cll, Sl IRl clgel

53 asdl ez k.

OR
A steel bar 600mm long 20mm diameter is secured between two rigid walls.
If temperature is increased by 100°, find nature and magnitude of the force
developed in the bar. Take E=2x10° N/mm? and o, = 12x107%/%.

600mm GLOULE Aol 20mm cUell Welleoll dd(lal A ws RFaucll
orsSLAAL 8. ol GWlAlHLotHL 100% att?l L ol Al Geeladl

olole] HEl Bol YslR Al E=2x10° N/mm?>ual « = 12x10%°¢ @l
Explain Brinnel Hardness Test.
oloted sLEA™U 222 Umoncll.

OR
Explain izod Impact Test.

UBALS Bs1Use 22 uxal

A simply supported beam of 5Sm span is subjected to a central point load of
30kN along with UDL of 10kN/m over entire span. Draw shear force
diagram for the beam.

Sm ciot WEl dla 2sda ol uR delt sumell HeaHl 30kN ol
(lgeur el AU oUW UR 10kN/m ol AHAAIld oz cldl 8. A

ofl1 12 sdetoln 20w €131

OR
A cantilever beam of 3m span is subjected to UDL of 5kN/m over entire
span along with point load of 10kN at its free end. Draw shear force diagram
for the beam.

3m Aol sugRs ol UR deott Y5l B3 10kN ol (geur wal unal
SUGL UR 5kN/m oll AH[AdZld etk cdl 8. a1 ofli 12 scdstan

AW ERL
Draw bending moment diagram for the simply supported beam of S5m span

of Q3(a)
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Q3(a) Hl £20dd 5m cioll ALEL A 2sdct ollH R atHetyQl wAW
€13\,

OR
Draw bending moment diagram for the cantilever beam of 3m span of Q3(a)
(OR).

Q3(a) (OR) Hl £20de 3m Alel slgtlRs ol 2 otietyl] AN
£13L.

Calculate maximum bending stress induced in a Sm long simply supported
beam subjected to UDL of 50kIN/m over entire span. The cross section of the
beam is rectangular having 600mm depth. Take [=5.4x10° mm*.

Sm clloll ALEL fla 2sact olld deotl AHIL UL YR 50kN/m ol
AHAAdldeur aget 52 B, ofld ol wsdE duAA B ol Gsis

600mm 8. o{lHHl Geud Udl HeTH oldel Uldum ol Brd 20t
T=5.4x10° mm* ¢ll.

OR
State and explain equation of bending.

oliol HiZa] YA cull Aol Ao al.

A cantilever beam is of 2m span having its cross section 200mm x 300mm.
If maximum bending stress is not to exceed 20N/mm?, Find value of point
load to be placed at its free end.

2m oll WAL YRl A5 wlgtlRs o{lH oll USBHE 200mm x 300mm B.
ol HeTH oliet YlAute] Heal 20N/mm? Ul atld ot slal dl, olluel

Hsol B3 H8l Astdl (geure) Heu Al

OR
Draw sketches for core of rectangular section of 600mmx300mm size and
circular section having 300mm diameter.

600mmx300mm HUell AARY AU 300mm UL OISR USDE
HE2 8lR ofl 2uglQ €l

Explain slope and deflection of beam with sketches.
olHotl @Lol ol [Qucet vusl €18 e,

OR
Explain limit of eccentricity.

Geddlalcll o{l Halel — unan .

A cantilever beam having cross section 100mm x 200mm is 3m long. What
UDL should the beam carry to produce a deflection of 10mm at free end.
Take E=2x10°N/mm?.

3m cliol olguRs ofliell wsBE 100mm x 200mm B. %l dsoll Hsel
83 Uudq Quctat 10mm &l dl, d olld 32cll AHQAdd euR aget 53l
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A5, E=2x10°N/mm? &l

OR
A column Sm long with both ends fixed has hollow circular section of
120mm external diameter and 10mm thickness. Find Euller’s buckling load.
Take E=2x10°N/mm’.

o B3 uloiert, Uell ddasizk AUsBDE uAddl et 5m ciol B,
ULSOEAL GlLEL AL 120mm ldl 2USDE{l SIS 10mm 8. 2L Wet

U2 YetRell otiolen? Altll. E=2x10°N/mm? cll.

At a certain point in a strained material a direct tensile stress of 100 N/mm?
and shear stress of 60 N/mm? are acting. Find principal stresses and locate
principal planes.

[@st2 wile uetd Mi sl As gA 100 N/mm? o] Al Yl ual

60 N/mm? o Sclol yldum cdl 8. dl Yuat yldual of Yeu dal deil
2ot Al

Calculate Moment of Inertia of an angle section 90mm x 90mm x 10mm.
90mm x 90mm x 10mm HlUell BdlE As9ol of sl Yol alul.

A square column of 300mm side is carrying a load of 60 kN at an
eccentricity of 100mm on X-X axis, determine maximum and minimum
stress induced in the section.

300mm Gll% <ol A s ALRU WABE YAl et U doll X-X wa
WR 3os2ll 100mm §2 60 kN oll GAdlaei’ cdl B. dl wWwade ui

Geatelell HeTH ol oot Yldune] Heat At

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

200mm AUl AS W2 MR UAHA Sclot YAuae] el 50N/mm?

elal el wWse Gl cAget U Ascll Aol slud 2,
Define : Twisting Moment, angle of Twist, Polar Moment of Inertia.
celluell vdl : HASYEl HASSW, Yellsdl yol

EEEL SRS EELE L
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