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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3331904

Subject Name: STRENGTH OF MATERIAL

Time: 10:30 AM TO 01:00 PM

Instructions:

1. Attempt all questions.
Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

2
3.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5

English version is authentic.
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Answer any seven out of ten. £2IH{e{l S1&UBL Yldetl Fled 1Y),
Modulus of rigidity =

Hlsyay wls Awslél =

If temperature increases than temperature stresses are of type.
%] dluHlet 48l dl dluMiel A UsRell €U 8.

Ratio of normal stress to volumetric strain is modulus.
UL dIRL Wl Al (RS dlRlel RN Hlsyey 8.

When Shear force diagram change sign from —ve to +ve than value of
Bendlng moment is

ol 01U §1 SIUIAM -ve &l +ve Hi Rlg Hedld B AR A5l
HI¥e2nu H&U
The strength of beam is depend upon

1) Bending moment 2) C.G. 3) Weight 4) section modulus.

oflHef]l HosodLe U el 8

1) A[=521 Y1Ae2 2) C.G. 3) 4%l 4) ASRAel HISYEN.
Core of kernel for circular section is

ANALSIR (AL HIZ Setelof] Hul @{19] 8.
The angle of twistis___ proportional to twisting moment.
(g1l Wall (gRea1 12 UHIQIHRUL B.

Define point of contra flexure.
sleal sA5URell [Ciga culvALRld 520

Slope at fixed support is :
(e1(8ld A 1ER UR 3lul 8.

Where deflection is maximum, slope in simply supported is
ol [S§A5RUA HetH Sld Ui Alel 251 dlonl (M e Fed) sl ?

Explain stress-strain curve for mild steel bar with all important stress points.

HISES 2216 6412011 U el 54 wtf] Hecd Yl [Gigad) 18 yHmd).
OR

Explain temperature stresses.
dluHlet ol Gelddl 2 o AHedl
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A rectangle rod of 13.33mmx30mm carry axial compressive force of 100KN,
calculate the change in length, if length of rod is 50mm.
Take E=214000N/mm?.

13.33mmx30mmell GeARY A[A11] 100KN o A&l S RU wo gR1d
8, ] AlNULef] il 50mm S1U d] GULEHI 32812411 1d7]

530.E=214000N/mm? €.
OR
Take data from the above example given in (B) and passion ratio is 0.288

than find the change in width and depth of rectangular rod.
(B) Hi AUE GUrell Geleuiell 521 dl A duAlRY Ul lsfl

USlNLE wa GISIEHI 3512 20, V2lel 3R] 0.288 S
Find the total change in length of varying bar shown in figure 1. If area is
1000mm? and E = 70000 N/mm?

w15(d 1 Ui Mdlde A1 A5t MIRefl GuLESHI 56 5512 2Alel. )

&=1501 1000mm? Al E = 70000 N/mm? &1 dl.

OR
As shown composite section in figure 2, determine stresses and load take by
each material. Take E=220000 N/mm? for steel and E=110000 N/mm? for
copper.

LSA 2 1i s1l{le AsAe ldlcdl UHILL, €35 H2RUG GIRL 2 A
dls 324l ¢ 2% & d 20lel. 2ld U2 E=220000 N/mm? el ditdl IS
E=110000 N/mm? @l\.

Under temperature increase from 22°C to 48 °C, determine the stress
developed in steel rail, the steel rail is of length 500m, take coefficient of
thermal expansion 12x10°® per °C and E=200000 N/mm?. Also which type of
stress is develop in it.

dluHletHi 22°C ol 48°C Yelloll AuRl €6v1, 221d FdHi [ds[Rd @A
204, 2214 3¢ dudle 500m B, AHd (AadRWUstl ALES 12x10 Uld °C
U E=200000 N/mm? €L, AH% dHi 541 USIRell 24 (A5 8 d uwl

¥QlLdll.

OR
If passion ratio is 0.288 & E=200000 N/mm? then find bulk modulus &
volumetric strain develop in a steel body, if the linear strain is 0.0008.

ol W1e2Let 22U 0.288 ol E=200000 N/mm? €1 dl 2214 6{ISIU| vies
HISYEH W AN (25 Rl SadU Y1y & d 20, €le{l2 241 0.0008
2}

State the importance of moment of inertia.
Y2 2§ oa(2UUL of Hecd QLLd).

OR
Explain parallel & perpendicular axis theorem with suitable diagram.
UHIAR W ey W YN ALY 1 15(c A1 AHodl,
Determine the moment of inertia for a section shown in figure 3. All
dimension are in mm.
15(d 3 Ui £21ldd (AL ML Ixx 3al lyy L8] . dHIH HIU mm Hi 8.
OR
Explain the relationship between shear force and bending moment diagram.
2{lAR 814 WA W[50 AR SIALAIH dAed] foiel YHxldl

Draw Shear force and bending moment daigram for beam shown in figure 4.
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15(d 4 Hi oid1de oflH HIZ 201U 51 A Q501 H1Re2 SIAIAM €13
OR

Draw Shear force and bending moment diragram for beam shown in figure 5.

ULS5[d 5 Ui Hdldd o]y 12 AR §1A Ao A5 Ml SIUIAM

Draw Shear force and bending moment diagram for beam shown in figure 6.
15(d 6 Hi Wdldd oild Hie 2012 14 waA A5 HIAs2 SIAIAM
OR
Enlist the assumption made in theory of bending.
A [e5a11| RtegicHi tIReE] iR Ll qul.

Give the section modulus formula for rectangular, square and circular section.
GUIARY, URY 2 ANAUSIR (AL HIe A5Aet HISYEH ] Yot ().

OR
A symmetrical section 300mm deep has a moment of inertia of 226000m*
about its neutral axis. Determine the longest span of simply supported beam
over which UDL of 4KN/m run at a stress of 125 MN/m?,

300 U] GLSI UUHILL ASsAAU] deil deet 1]l GUR 226000m? «il 1A
WS 0AAAUL V. Ulel 251 dlonl WlHet] Lol 1551 5 5 %oll U AKN/m

o, UDL 125 MN/m?2 ¢l 22 @13] 8.

A steel cantilever beam of span 3m carries a point load of W KN at its free
end. The moment of inertia is 9900cm4 and E=210GN/m2, If deflection at
free end is 0.85cm, find the point load acting at free end and slope at free end.

1ld 3e2ldldR oflell 1ilel 341 8, dell §l AeSHi W KN «ll Ul 1S
désl 53 8. HINe2 1§ Oa2(2UAL 9900cm4 Wl E=210GN/m? 8, %) Y5d

85 (55452151 0.85cm €1, dl Y5 DS [0ig, HIR ¥ Ysdd DS 2lu1 2Nk,
OR

Calculate the safe load on hollow cast iron column whose one end is rigidly

fixed and other is hinged of 150mm external,L00mm internal diameter and

length of 12m. Use Euler’s formula with factor of safety 5 and E=210GN/m?.

Slall 5122 w[Ast STEH U YR8 ¢IRe{l ARIAT] 530 Bell A5 DS) Al
A [cifsdd B wa oflw) (&S B, 150mm 1&L el 100mm HidRS

2 1H B dsfl Guiles 12m 8. UdIHdl Ais 5 W E=210GN/m? il URWA
UL YERell YAl GUALIL 531,

At a point in a material two tensile stress of 80 N/mm? and 40 N/mm?are acting
perpendicular to each other, also shear stress of 50 N/mm? is also acting, than
find normal, tangential and resultant stress on a incline plane at 45 ° with 40
N/mm? tensile stress. Also shows the all values in mohr’s circle.

H[2Rud <1l s [6ig UR 80 N/mm? w4el 40 N/mm? ol & 18l 2

A soilost U deiey 21d 51 52 8, 50 N/mm2 of 20142 21 ULl 514 52 8,
s 2l011d U 14, LAs WA URQIM 224 2014l %8 40 N/mm2 R
UL 45 ° i) 2lolld B . Hlsetl ddMistl dHIH el Ul widldl 8,

What would be a length of aluminum wires be so that it can be twisted
through 1 complete revolution without exceeding shear stress of 42MN/m?
and take C=27GN/m?,

AR U [AYY d1d2-(] Goiles Fed] 2 Bl dal 42MN/mM? «il 2[1UR A
012U (et 1 AYQl A1) (G 53] 2s1U el C=27GN/m2 4\

Explain core section for rectangular and square with diagrams and formula
for each section.

3/5

oY

04
oy

04
oy

04
oy

03
o3

03

o3

04

oy

04

oy

07

o9

04

oy

04



(@) &35 AsAcl HI WIS[AW] 2 Yo UL GUARY wal ARY HI2 512
A5t AUl
(© A rectangular strut is 25cm wide and 15cm thick. It carries a load of 60KN at

a eccentricity of 2cm in a plane bisecting the thickness. Find maximum and
minimum intensity of stresses in the section.

(5) WS duURY 2 25cm USI0ll el 15cm 1S 8. d SIS (¢etl(d
52l WsiHi 2cm il [AE&ldl U 60KN oll G112 d&el 53 8. HedH wal
dgcH 224 <l dladl 204l

(d) Explain principal plane, principal stresses and shear stresses.

S)  [UlRud Ws, MU A 2al AlwR A qHdl.

50KN 60KN
— —
P
1m m
Figure 1 '
copper
~="_—— steel 60mm dia ——— y ’
200KN
copper
figure 2
12.7
7—-
10kg/m S0kg
101.6
_i 12.7 3m
101.6 :
figure 3 figure 4
2KN 4KN 2KN
Tm Tm Tm Tm
figure 5
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3m

figure 6
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