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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 3330604 Date: 09-12-2024
Subject Name: Structural Mechanics
Time: 10:30 AM TO 01:00 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Answer any seven out of ten. £21Hie{l S1OUQL Uldsil Acled B[], 14
1. Atyielding of material stressis_ &strain |
q. plesol aud HleRUUI A el e SlU 8.
2. Possion ration is
R UlSAA AR =
3. If temperature increases the stress develops will be of type.
3. %ldiudle dd dl [dsRid 236 24 UsIRell &2l
4. Define modulus of resilience.
¥, HISYAY s Al of] vl 1y,
5. Moment of inertia of circular section is :
U, ddo Asele «fl HlAee 2wls sl
6. Where BM changes sign that point is called
€. Ui BM el Ao 581 Al B A [6iga 58 8
7. AXis where stress is zero is called
O. WU AL dBlLd ey S1Y dal 5&d1U B
8. Which is Perfect truss is:-1)determinate & stable 2) Indeterminate & stable 3)
Unstable
¢ Ud52 2 58 8:- 1) S2Held WA R2UR 2) H32[MHeld A [R2R 3) A[ReR
9. Define effective length of column.
a d®ofl WUISIRS UL AR 521,
10. Where Shear force change sign the Bending moment becomes .
0. opli 2fluR Sl AULBAH 38R 5 D Al A5 {2 SlU 8.
@ Explain compressive strength test on materials. 03
) SIURUG 8 222 ULl qumdl. 03
@) Explain tensile strength test on mild s?eljl bar specimen. 03
() HISES 219 WIRell siysil U Il 2[5 uletar quemdl. 03
(b) A mild steel bar of 20mm dialm length is subjected to pull of 100KN, 03
E=2x10°N/mm?. Find the stress, strain and change in length of it.
(W)  10mm dia,1m GuLeetl HIEES 216 WIRel 100KN, E=2x105N/mm2 03

WU U 21d B, 24, et Wal defl GulleSu 5512 Al
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OR
In above example(b) if possion ratio is 0.288. Find the change in diameter
occur.
BURsil BElEWAH (L) %) Ullst ARA) 0.288 €Y . UM dUd] 3§12
2Ll

If poisson ratio is 0.286 & lateral strain =1.59x107 and E=200000Mpa, than
find stress developed in a bar.

S| UleSa3el 2(RU) 0.286 Wl A2Rd el =1.59x10-3 el E=200000Mpa

S1A, dl WIRHI [AsRId A k.
OR

Mild steel bar of 3m long & 20mm dia is fixed between two support at 320K
temperature. Find the side reaction exerted on the support and type of stress
developed in bar on increase in temperature to 400K, take a=12x10° per K
and E=210GPa.

3m @ied) W 20mm U™ 21d 6412 320K dlUHla A HYLE A (o [dd
8. 400K dlUHlelell A8l U UM ([ds[d RuSAA 1A 224 ol USIR

21ltl), a=12x10-6 WU[d K %ol E=210GPa &\.

A force of 180KN is applied on steel bar of 20mm dia and 1.5m length.
Calculate the strain energy and state in which condition it will be the
maximum if force is applied gradually, suddenly and impacted from height of
30mm, E=210000Mpa.

20mm <1 Wl 1.5m Gudigell e IR UR 180KN o W01 €13] ScULHI
214 8. 1A 11, wUles W 30mmeil GLuLSell ) wlo |19 s 1M
1 dl A1l Gol w58 RRU[AHI d HetdH 62 dsfl A-Id7] 52,
E=210000Mpa 4l

OR
Draw Shear force and Bending moment diagram of beam in fig.1

(59,1 Hi oilHe] 201uR 51 vial A [+59] HINe2 SIUIAM £1R)

Explain parallel axis theorem & it use.
UHIAR A8 UNY Wl detl GULL M-l

OR
Explain perpendicular axis theorem and it use.

512WRL 431 URY e dell GUALIL Huedl.
Draw Shear force and Bending moment diagram of beam in fig.2
(5312 Hi uilHef 1uR 514 WA A[521 Ao SIULAM £1R)

OR
Draw Shear force and Bending moment diagram of beam in fig.3
[531.3 Hi oflHe] {1uR 513 Wal A5 {12 SIAIAM £R)

Find moment of inertia and radius of gyration about XX axis of fig.4

(5314 =1l XX & U H1Ae2 3§ AN 4 (SGYU 1§ Ule2lel 201H)
OR

Find moment of inertia and radius of gyration about Y'Y axis of fig.4

(5314 <1l YY 418 U H1Ae2 30§ 8N 4a (SGYU 1§ le32lel 201H)

Draw Shear force and Bending moment diagram of beam in fig.5
(5315 Hi ot 2{1uR 51 Wal A (521 N2 SIUIAM €121

OR
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(d)

Draw Shear force and Bending moment diagram of beam in fig.6

(S) (591.6 Hi 6{lHo] 201U S A A5 H1Ae2 SIAIAIH €12
Q4 (@) Enlist the assumption made in pure bending theory ?
Usl. ¥ ) QR A5 (AU YR tiRRL] ATyl 212
OR
@) A square cantilever beam of span 3m carries UDL of 35N/m over entire span,
the maximum stress it can take 9Mpa, decide the size of square beam.
() 3m Wlststl URY Se2lelaR o{lH qHA AL0Hi 35N/m <1l UDL dé&si 53 9,
A HetH 24 9Mpa 4 U5 B, ARY WlHq] s¢ 1551 520,
(b) A beam width of 200mm & depth 350mm is simply supported over 4m span
& loaded by UDL of 10N/m. Determine max. stress and draw stress diagram.
()  200mm il USlOLE Wal 350mm <l GLSLE 4m Wl U ALSL 2518l
UULZS B e 10 N/m <1l UDLeLl €S @ 8. HedH 234 324l ¢ 2152 d
a155] 520 Wal dsil JuLs(d elR).
OR
(b) If the size of beam is 180mmx180mm & subjected to 50KN at free end then
determine how much length of cantilever beam is to be kept to sustain a stress
of 100Mpa.
(@) ) o{lHs 5¢ 180mmx180mm E1d A 5l WeSHi 50KN «fl Ulge2 €S
S1A dl 100Mpa el dl e 2sld] _Awdl Hie Se2leldR oflusdl doile ed]
AWl d =55l 52U
(©) Analysis the truss shown in fig. 7
(5)  [89L7HQ Wdldd 2¥s] [ARANQl 52U
Q5 @ Explain the graphical method for analysis of plane truss.
UsL5 d) el 2Yell (ANl Ul ALE5E Uegd uHodl.
(b) Compare the load carrying capacity for 3m column,, MI =1000000mm? and
E=10000Mpa for the four different end condition of column.
()  3m SldH, M1 =1000000mm2 e E=10000Mpa SIeHo{l AR MEI- W3]
Wss 2slel Raud HI2 dlS deel 5dlsil Hdlefl daell $2U.
(© Describe the Euller and Rankine method for analyzing a columns.
(5)  SlaHs] [AANQL Sl HIR Y&R WA 35186t Ueg(dsf ALt 520,
(d) Take data from Q.4 (b) and determine average shear stress and maximum
shear stress at neutral axis.
(S Q.4 (b)Hiell 321 @l U deed 43l U AU 2ANUR U Wal HedH
2{luR U <1551 8.
40KN& 50N u M\i\;}\ I] 15N
g 1.5m 1m a _ 2m
Fig.1 fig.2
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