Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) - EXAMINATION - Winter-2024

Subject Code: 4331904

Subject Name: Strength Of Materials

Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

1.

2
3.
4.
5

Q.1

Q.2

Q.2

Use of simple calculators and non-programmable scientific calculators are permitted.

English version is authentic.
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Define the Following,
(1) Stress (2) Strain (3) Young’s Modulus

U A U] (D)Ulda (2) [As1R (3) RUldRIIUSAL WUA(S

Draw stress-strain curve for tension test on mild steel bar. Show important
points thereon and explain each.

HISESWleel| U[NUL Uell oot 232 HIZ RU-R el 5d £12) wa dsil
URell WIlel] (0igd) quemdl,

A rectangular bar 100mm wide and 10mm thick, 1m long is subjected to an
axial tensile force of 120kN, what will be change in length, thickness and
volume. Take E =2 x 10° N/mm? m =3

OR
Find increase in temperature required for fitting a ring of 998mm on a wheel
having 1m diameter. For ring take E = 2x10° N/mm?and o.= 12 x 10 °C. Also
find stress produced in a ring.

1m 1A YL dl 215 1S asld U2 998mm e [Metl Uldull 191 A4 s3]
Yalddl Ul e dluHlels] dd i) AU Ui Gediddl 2 21l a1
HI2 E = 2x105 N/mm? el o = 12 x 106 °C 4.

Briefly describe the different types of beams and load.
el el USIRell ol wa @12 gsHiarld).
Define Section Modulus and Radius of Gyration.
A5t HISYEAYH oA J[SUY 31§ AU UUeAoA] vl (U]
Draw Shear force and Bending moment diagram for a Beam as shown in fig.1
B 15(d-14i £21[Ad ol HIR Sde16101 WA AHAYRL A 1AW €130,
OR
Define Shear force & Bending moment. Explain with neat sketch the sign
conventions used for S.F. and B.M.
Sds16{0, ooty Qef] ct UL W) e Sde16401 dell eiHeAg Q] Hi2etl RleE)
15 (cd A8 qHdl.
Find moment of inertia Ixx and lyy for ISA 90 x 90 x 8mm.
ISA 90 x 90 X 8mm HL2 Ixx ¥l lyy 2014l
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Draw S.F. and B.M. diagram for beam shown in figure-2 and find point of
contra-flexure.

igld-24i 21ldd ofld HIR sdadnin WA oAHeiyRl H1QW €12 W
U (detHel (0fg 214

Write assumptions made in the theory of simple bending.

W (e521e1] efluZ]ed] eLRLIA) el

Explain parallel axis & perpendicular axis theorem for Moment of inertia
HNo2 s Oel (AL HiLe] AHIdR Wal didaigte] UNY HYHd).

A beam 300 x 500 mm is simply supported over a span of 4m and carries an
u.d.l of 60kN/m over entire span. Draw bending stress and shear stress
distribution diagram for the beam and mark there on important values.

300 x 500 mm <li W15B¢atl Ul2S] 4metl 1011 UR HLEL 2d 25dd & wa
Aol AYRIIULNLUR 60 kN/m oll HH[AdRd MR @l B. L UL2SLHI otHel

(AW W sdel Uldwonefl 415(dud) £12) AHi wdllsfl (BHA) s2lld).
OR
Draw shear stress distribution diagram for (1) Rectangular section (2) T-section
(3)Channel section
Sdstu(dwal (A8l Higdd €12,
(1) GEARY A1SOE (2) T- w158 (3)Asld MISDE
Find moment of inertia Ixx for the T-section having flange & web both 200
mm x 50mm.
200mm x 50mm $8°% o dod tRiddl Zl (T) W1Se Ul HlNe2 u§
el (211 Ixx ULt
A hollow square beam of 300 mm side and 100 mm thickness has to resist a
S.F. of 80kN. Draw shear stress distribution curve for the beam.
300mmeil W19 A 100mm il HSLE dlddi X5 Ulel AR} UleSLuR
80kNe} Sdelodn d1I 8. 341 UL2SLHIR Sclel Uldwin w1AY €13,
Define Spring and explain different types of springs with their function.
[l A v L[ 53] w9 (Al UsiRefl Ryidla dustl s1 418 qHomdl.
Define slope and deflection of beams.
o{lHet] 3l W SLEA 52Ul UL AU
A 1.2 m long hollow steel shaft having outer 400mm diameter and inner
300mm diameter transmits a torque of 8kN.m. Calculate maximum shear stress
and angle of twist.
Take C = 8 x 10* N/mm?
1.2m diodl Ulgl wlaell llseell olgl Ul 400mm Wal weell Ul
300mm 8. 2lL§2 &I 8 kN.m.oll 215 del Al B dl HedH sdot Uldwn
uel HRLS SlQLefl d.Ldzl 521,
C =8 x 10* N/mm? d\.
OR
Define : Torsion and angle of twist.
2120e1 el RS S1Q1ef] vl 1Y),
A cantilever beam 150mm wide and 200mm deep is 2m in span and carrying
a point load of 40kN at the free end. E = 2 x 10° N/mm?. Find slope and
deflection at free end. .
A5 150mm Usloil e 200mm GLSL 3(e2(ddR oflell al0l 2m 8. dell
Ysd OS5 40kNeil (Gig8lIR dldl 8. E = 2x105 N/mm?2 &6 45d 8SL UR alu
Wl [Audet QL4
500N load is lifted by helical spring with deflection of 25 mm. If spring index
is 6 and allowable shear stress is 300 N/mm? calculate diameter of wire of
spring, mean diameter of spring and No. of turns of spring.
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Take C = 8 x 10* N/mm?

A5 &(@56 (R 93 500N d%et GUscll 25mme] (AUl 2y 8. ) [Ridl
o581 6 W Sclot Uldwlvl 300 N/mm2 Sl of dtid €1 d) (Ridletl dlRed)
(Y, [Rdlell AU LY Wal dUisei] Lol A3ld?] 52U

C =8 x 10* N/mm? 4.

Classify the engineering materials.

gogazl Heluda ao{lgd 520,

Define Toughness and Hardness of material.
25U el s1SAY Al cafu] 1Y),
A steel tube of external diameter 60mm and 8mm thickness is used as simply
supported beam of span 4m. If it deflects 10mm due to a central point load.
Find magnitude of the point load.
Take E = 200GPa
A5 Uldl wldell Yois]l WERell Uld 60 mm el HISLES 8mm . el
GULIL HLEIRA 25Ad 4m «il oflH di3 sAML w1 B, o{lHe{l Heaui
[0ig@1R @allddl 10mm [Audst &1y B d (GigeiiRe] YU 211k,
E = 200GPa dl.

OR
List the materials used as machine elements.
HR(lotstl e l-%el MINHL duLdl H2luds] ¢l wsild,
Define fatigue and creep of material.
(2o 4 slueil caulul w1,
A simply supported beam of span 4m is subjected to a central point ‘W’ kn. If
the maximum deflection of beam at centre is 1mm, find the central point load

‘W’ and slope of beam at support.
Take E = 2.1 x 10° N/mm?, | =5.18 x 10® mm?*

s 4m diodl Alel Id 254l eildstl HeaHi W2 kN [Wg@IR @1dl 8. %)
HedH [dudst 1mm g Sl dl [Kig1Re] Y& 2a 2101 2114).
E = 2.1 x 10° N/mm2, 1 = 5.18 x 108 mm* &l\.
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