Seat No.: Enrolment No.
GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -3(NEW) « EXAMINATION — WINTER - 2021
Subject Code: 3330604 Date : 25-02-2022
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 programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6.  English version is authentic.
Q1 Answer any seven out of ten. 22iuizl SISUBRL Ald<ll syALoL AL 14
1.  Define elastic limit & state Hooke’s law.
1. [Rafdzarusdl ge dl el 2l 214 gs <l (D QUi
2. Explain modulus of elasticity & give equation of change in length.
2. HIAAY 2 SARZ1AIZL AHMAL 21 ol HL dSLA < Ao S
3. Define lateral strain & linear strain. Give relation between them.
3. wedl [As12 v 2udlA [A512 <AL vl viul 214 Al 422 AL iols saidl.
4.  Enlist different methods of applying load.
¥, MU QUAALAl 4491 4491 ZldL Q..
5.  Define resilience & proof resilience.
U, el e ug LAl AL e 2,
6.  Explain in brief the parallel axis theorem.
S, UHIAR 28 AL UHA 25 HLAHAAL
7. What are different types of beams?
9. OllM AL [AlaE us12l 4L 511 897
8.  Give relation between shear force & bending moment.
£ 5Ad 610 Bied Al SBL 422 Al Aol iUl
9.  Write equations of bending stress & shear stress in a beam with meaning of
each terms included in them.
. AHAN[ABA DA 5AA UAAL AL AL dAHL 2UAAL £25 UL Al 24 U1 QAL
10.  Distinguish between beam and truss.
10, oflH 21 234 429 <l dslad QUi
Q.2 (@  Explain perpendicular axis theorem. 03
URA R (1) ol BLEUHA UHMAL 03
OR
(@ A mild steel bar 2.5 m long and 25 mm in diameter is subjected to an axial 03
compressive force of 75 kKN. Find stress, strain & contraction of the bar. Take
E= 2 x 10° N/mm?
(2) Y UIELE AL 25 2.5 Hl diodl 21 25 HIHL 2414 <AL 100104z 75 51, <AL 21l 03

EOLRAIR AIRL 89, dl WAoo, [A512 i dolSHl Adl 42181 2liMl. E= 2 x 10°
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An R.C.C column 300 mm in diameter is provided with 6 numbers of 12 mm
dia. steel bars. If permissible stress in concrete is 5 N/mm? and modular ratio
is 15, calculate load carrying capacity of the column.
300 HlHl 14 AL 245 2.4l sian 1i 12 HlHL 2 416 Aol Hsa 9. o si5l2
<l uzHlellord 2224 5 < /1412 vt Higd=2ellA1 15 G dl siaul QU2 dg 5331l
HHAL 2L

OR
A rod of 1.2 m length and 25 mm x 25 mm in cross section is subjected to an
axial pull of 20 kN. If elongation of the rod is 0.15 mm, find the value of
modulus of elasticity.
1.2 Hl diotl 244 25 HlH| x 25 HIH AL 208692 H21AdL 25 4oilaLuz 20 5l <AL
282 AL @12 @13l 69, oL Aol (L cotis 0.15 HIHL 9l sin Al Higgau 21s
Dalzldl2l <l 1a Wil
A mild steel specimen as shown in fig.1 is subjected to a tensile force P, due
to which the length of | portion of specimen increases by 20 mm. Find the
value of force P and increase in the length of Il portion of the specimen. Take
E= 2 x 10° N/mm?
215(A-1 Hi 221 Hoyo, 245 Yg, UIEALE <AL AHeAL U2 P 66261 LRl MR Q131 69 67l
5120 ®101-1 <l doutS 20 HIHlL A8 69, dl dLbL AR P o Her @101-2 <l doSui adl
QAR AL E= 2 x 10° <4, /41412 4,

OR
Calculate change in length of a bar as shown in fig.2 Cross sectional area is
1200 mm? and take E= 2 x 10° N/mm?, Find the value of force P also.

215(d-2 Hi saladl uvilaledl douSui adl 52512 <l [5Hd 2liHL. 208898 < x50 1200
Hl412 244 E= 2 x 105 <4, /41412 dll. o101 P uL Ll
Find moment of inertia for the angle section shown in fig.3 about x-x axis.
215[A-3 Hi 221G OUE A5 HIZ X-X 248 (L 1008 HIHE 215 D9l 2libl,

OR
Find moment of inertia for the T-section shown in fig.4 about x-x axis.
215(A-4 Hi 22lAAL 2L AsUA HI2 X-X 248 (L AIUE HIH2 2115 D2l 1Al

Explain different types of supports with sketch.
(A5 U121 251241 2U5[A W12 AHMAL

OR
Explain different types of loads with sketch.

(4038 U514l *12 2U5[d H18 AHMAL

Draw sketch of shear force diagram & bending moment diagram for simply
supported beam with a point load at its mid point.
Alel Ad 25aal ol 4L HeA, (5l uR [6lg U2 ARLAL 1L AR SAd 610 24 e 3Bl <l
21150d 2z,

OR
Draw sketch of shear force diagram & bending moment diagram for simply
supported beam with uniformly distributed load on entire span.
AlEl Al 2596l ol <l UHU dotls) U AH[AARA IR QLRLAL €12 AR Sdd 6101 21
A< 4L <l 2u5(d 2i2l,
Draw shear force diagram for the beam shown in fig.5. Show calculations of
shear force at important points.
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215(d-5 Ui Lalldal oflH HI2 sAd oo <fl pligla eily v [Bigail Uz sd<d o1 <l
QINEEIRENETE

OR
Draw bending moment diagram for the beam shown in fig.5. Show
calculations of bending moment at important points.
2415(A4-5 Hi 2alAdl ol HIZ AHA 2 (] 25(d 2121 vA (BlE UL AHA 2 il
ARLA=] £2lidl,

A simply supported beam of span 5.0 m and cross section b= 230 mm and d=
550 mm is subjected to an uniformly distributed load of 5 kN/m on entire
span and point load of 5 kN at centre of beam. Find out bending stress
induced in the beam.
5.041 doutsS i b= 230 44l 2L d= 550 HIH] L 2418692 4214l 25 AIEL Lld
2594l oflH w2 uHA ot Uz 5 5l /HL Al UH[AARA IR 244 Her (6 uR 5 5y
<AL [Gig, 1R Q1oL 19, oflH Hi BEMAG, AH Uldoio g4,

OR
A rectangular section of b= 230 mm and d= 550 mm is used as a simply
supported beam of 5.0 m length. Find max. uniformly distributed load over
entire span on beam can support, if the max. shear stress induced in the
section of the beam is 5.0 N/mm?. Also draw shear stress distribution diagram
for the section.
wis doiliz pUse9( b= 230 Hl3l 244 d= 550 #l4l) 4 w1l £ld 2594 oilu a<ls
GuAldL HL dlAd 89 syl oS 5.0 Hl €9, ol oilH Ui GeMad HdH sd4 Uldo1n 5.0
< /1412 S, dl oflHell U ot WL @loldl HedH AH[AARA R 21 42l
21492 H12 s U[Aorn a2l | 24150 ueL izl

A rectangular section 450 mm deep is used as a simply supported beam of
length 4.5 m. The beam carries a central point load of 150 kN. Find max.
bending stress induced in the section. Take lx=1.35 x 10° mm?*.

450 HIH] <l Gl21S 1AL 215 doiizd 211298 215 A1l <d 25aal oilH 4<ls GuAial
Hi dlHa &9 syl cons) 4.5 1 €9, ofluedl 11 Hi 150 514, <Al [Gigeiz dlol €9, ol Hi
BeMAd HeTH A4 UAoL0L AAL. 1=1.35 x 10° HlH{l4 4.

OR
Draw shear stress distribution diagrams for rectangular section, I- section and
T-section indicating max. shear stress point.
AolARY Uss, |- U524 2 T- dssed HI2 sdd UlAnn ag2pil | suglail 2izl
A2l AHI HETH sd4 UlAna (ol caldl.
Find forces in members BC and BA of truss shown in fig.6 by method of
joint. Indicate their nature also.
215(d-6 Hi calda 520l HIZ H¥o12 BC vt BA Hi B™AdL 610U 591952 <l <l 2l 2liHtl
Vi, 6L AL U512 UL 2214

OR
Find forces in members BC and BA of truss shown in fig.6 by graphical
method. Indicate their nature also.
2115[d-6 Hi 22194 520l HIZ 43012 BC 21 BA Hi Be™adL o101 Alslsd 2ld 2l il
Vi, 6L AL U512 UL 2214
Draw shear force and bending moment diagrams for the beam loaded as
shown in fig.7
215(d-7 Hi 229G 6{lH HIZ 54 640 Biel A 4B il 2Ug[dHl 2121,
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State formulas for effective length of column for different end conditions.

2191 24421 931241 <Al R2A HIZ 51 <l 20425125 dolls) WHALAL YL dvl,

Explain tension test on mild steel with stress-strain diagram.
Ye UIALE HIZ 22:-226 DHIg[d A48 20 222 YHMAL,

Write assumptions made in the theory of pure bending.

9124 A <Al (2212 W2 <l ud szt v,

Write assumptions made in the analysis of plane truss.
@iet 520 <AL (A2 Hiz <l ud izt @vl,
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