Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) — EXAMINATION — Winter-2022

Subject Code: 4331904 Date: 03-03-2023
Subject Name: Strength Of Materials
Time: 02:30 PM TO 05:00 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 non-programmable scientific calculator is permitted.

English version is authentic.

S A

Q1 (8 Define statically determinate beam & statically indeterminate beam with 03
one example.
25 Gelezbl w12 22l2sdl favldz ofln wd 22[2sd] Ha-dlzzdldz olld 4
o) Ad, 52U,

(b) A cantilever beam AB,2m long carries a u.d.l of 1.5kN/m over a length 04
of 1.6m from the free end.Draw shear force and bending moment
diagrams for the beam.

215 5<Zldlaz oflv AB,2m iotl 1.5kKN/m <l u.d.l < Hsd £94120l 1.6m <l dousd
YR A 52 69, oflH W2 9142 514 vie o1[<0L HiHe2 SAAM 2121

(© Draw shear force and bending moment diagram for following figure. 07
And locate point of contra flexure wherever require.
{12 24U B5[A 1 221l UHIEL 6{lH HIZ sA 6101 el AHAREL 2UEM 2IRL.
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Draw shear force and bending moment diagram for following figure.
And locate point of contra flexure wherever require.
<12 U BUs(d 1 2oledl UHLEL 611 HI2 SAd 6101 B AHARRL U 2121,
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Define strain energy and derive the formula for gradual load for strain
energy.

(As12 513 5d <Al Aol w0l AL 505 MR UgHld HIZ 22854 21429 A4 d1Al
A steel bar 20mmd is Sm long and fixed at both ends. If increase in
temperature is 50 ° C calculate thermal stress.1. If ends not yield, 2.1f ends
yield by 2mm.

25 40l 5m Qivll vid 20mmd £9. dell ol 912l 251 WA WYL A 2145
ALUHLA S5 PLAL 9, 071 Al Wi 50°C Ul AHIZL &AL Atuuted Wideioy {2
HIZ 2UAL 1, 6981 MAUdL AL G4 2. 8951 2mm - v,

A composite bar is made up of a brass rod of 25mm diameter enclosed in
a steel tube of 40mm external diameter and 30mm internal diameter .If
the stresses in brass and steel are not exceed 70MPa and 120MPa
respectively,find the load of composite bar.Also find the change in length
if the composite bar is 500mm long.take E for steel tube as 200GPa and
brass rod as 80GPa respectively

245, 6112 40mm oUl&EL A 24 30mm Bhid[Rs A1 22l 240Hi 04 25mm
ALl (Ul ulnagd] il ia 9.601 (U i 22l dHi dLEL 21454 70MPa
24 120MPa 52di 44, < GIA dl, A44sd oUAl AU WOl 2IHL ool d2Asd U2zl
500mm aioil Gl dl doudul gdi 52512 Al E 2214 2461 Wiz 200GPa i
a1 218 80GPa dl.

OR
Define instantaneous load and write methods of load.

albLs Ulano | i) 24101 42l @1z 21ualdl ugalasil qu,

A reinforced concrete circular section of 50000cm? cross sectional area
carries 6 reinforcing bars whose total area is 500mm?.Find the safe
load,the column can carry,if the concrete is not to be stressed more than
3.5MPa.Take modular ratio for steel and concrete as 18.

25 w412, AL Al 51512 4 #2150 50000cm2 2lousiz [ARHE 6 RO-si[Hol o112

~ =

89 6y<il 58 (4212 500mm2 &9 . 6 2Zlaui Udiud Uldoto 3.5MPa 4l 4Hd <

-

S Al ALHAL 2121 Aol Al AR «{l (54 AL {2 IBIAR 18 @l
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A bar of 30mm diameter is subjected to a pull of 60kN.The measured
extension on gauge length of 200mm is 0.09mm and the change in
diameter is 0.039mm.Calculate the Poisson’s ratio,elasticity,modulus of
rigidity, bulk modulus.

wi5 22[d AL 1[0P1 30mm 41zl 60KN o Aoy vl 9, 200mm-il Slsy dodld
Y2 HIMAML BUAE 152U 0.09mm 9w UL 52512 0.039mm 9.
YIS AAAL LR, [RUldzalusdl, g4dl HIDS oes Higddd <l ouadil 53,

Find Ixx and lyy for rectangle section 230mmx450mm.

230Mmx450mm BALSE AU GoAIRA ASUA HIZ IXX Bl lyy 2UIH,
Explain izod impact test.

IR HHUS2 UZlEEL Aol

An | section having dimensions top flange 60x20mm, bottom flange

100x20mm and web 20x100mm. Find the moment of inertia.

25 | Ase <l Gudl 244 {ludl sAsr i5H 60x20Mmmid 100x20mm A2l
Qo1 20X100MmM £9. AL AU HIZ S5 cA4BL AL
OR

An triangle section ABC has base width 80mm height 60mm.Determine
the moment of inertia of the section about the center of gravity of the
section and the base BC.

Bisier [Aeier ABC <l uini<dl wgions 80mm Gl 60mm €9, [Aciol-l
A l5URLAL S (A9 [AMILAL ex8caBpl 2 241812 BC 55l 531

Calculate area (with unit) of specimen for charpy impact test having size
55 x 10 x 10.

(All dimension in mm.)

55 x 10 X 10 52 421ddl Al S¥Us2 uLlapl Hizel dHdldl A5 <l aadil
(254 A19) 521 (oA HY HldlHl2z wi €9))

Find the moment of inertia about the centrodial X-X and Y-Y axis of the
angle section 100x80x20mm.

100x80x20mMm iUl 2424 A5, L A[2L U2 6x3cAHRL LA,

A rectangular beam 60mm wide and 150mm deep is simply supported
over a span 4m.if the beam is subjected to a uniformly distributed load of
4.5kN/m,find the maximum bending stress induced in the beam.

wis dot2llz oflH 60 HlHl wion v1d 150 HlHl Gisl 4 Hl2z41 suniuz A1l <ld
2594, 89, 6yl 6l Uz 4.5kN/M Al A[AdZd MR Qloldl ¢, Al oilaui WRkd
HegiH o1[40L 224 2lAL

A cantilever beam 120mm wide and 150mm deep is 1.8m long.
Determine the slope and deflection at the free end of the beam, when it
carries a point load of 20kN at its free end. Take E=200GPa.

5e2ldlaz ol 120 |+l usionl vid 150 HIH Gigl 1.8+ aiotl €9, oilHl Hsd €98
&0 Vi, Emg«t 2IEL o412 d dedl Hsd 98 20KN <l Uidez Al Aol 52 9.
E=200GPa 4l
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A hollow square section with outer and inner dimensions of 50mm and
40mm respectively is used as a cantilever of span 1m.How much
concentrated load can be applied at the free end of cantilever, if the
maximum bending stress is not exceed 35MPa.?

25 UL Aol USEIE HE BAARS el 6UEL BUSEIE AL HIW ilsH 50HIH] 244
40 {lHl sy odlgHIzs wizdl (L dodlsS 1me. ol sif<do1z24 35MPa &l 44 -l
S Al Hsd 893 6llgHIRS W28l UR @lRldl (6l @R gliEl,

OR
State the assumptions made in the theory of simple bending.
ol[eZ01L 2f[12) Wi 52aUM1 2U1AH] LS srRIAL

A simply supported beam of span 4m is carrying a U.D.I of 2kN/m over
the entire span. Find the maximum slope and deflection of the beam. Take
El =80X10° Nmm?

AUIE|ZA 2594 ollHel cotis) 4m &9 syl AU 2UUHE 2KN/m <L U.D.I s 52
89, oflHel Heu a1 v (A2 LAl El =80X109 Nmm?2

Explain distribution of shearing stress over a rectangular section.
cotliz, [Aca uR 1201 224 [Adze Aol

Define torsion and torque with figure.

H3LS B 215 2Ug( 1A ALlvALA 530

Explain position of maximum slope and deflection in simply supported
beam and cantilever beam with neat sketch.

ALEL A 2594 ofld 24 52l[Qa2 oflHul HedH &l wid, [AALA 510 0149 A
215(d £1Z] AHMAl,

Find the angle of twist per meter length of a hollow shaft of 200mm
external and 60mm internal diameter, if the shear stress is not exceed
35MPa.take C=85GPa.

100mm 6t1&lL 21, 60mm hid(2s A<l sidl wse«l #l2z dousd £ls wzigsioy
214, o1 2142 224 35MPa 53di 944, < 14 Al C=85GPa dl

OR
Differentiate leaf and helical spring.
&ls 24 Gellsa (301 Al dglad 24,

Explain relation between slope, deflection and radius of curvature.
210, (414 21 A0lis Bioral 422 246i4 A4mdl,

A solid shaft diameter of 200mm diameter has the same cross sectional
area as a hollow shaft of the same material with inside diameter of
150mm.Find the ratio of (a)Powers transmitted by both the shafts at the
same angular velocity.(b)Angles of twist in equal lengths of these shafts,
when stressed to the same intensity

200 HlHl <l Alfas 2alzzii 150 HlHlAL vieedl U U1 AHIA AIHALAL
SlAl U152 s¥2Al 67 514 (A1 [A2A12 1% AL ABLLTR AHI(Q) UHL ste(l ddL
Y2 oid 2152 2Rl UALRA wlsdail(b) U g2l UMl dousul (242l
VBUSAL, 65A1R AHLA dlddl U2 FIR HEAME U €9,
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