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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 only simple calculator is permitted in Mathematics.

6. English version is authentic,

Answer any seven out of ten. EUHI] SISUEL ULl SraLe] 200Ul

Define : Stress Strain
equL B - Wdsm [AsiR

Explain Hooke’s law.
gs <Al [AAH AHMAL

State and explain Equation of bending stress.
AHA WAL, YA 2L 24 AL

Define Shear force and Bending moment.
SULLAL AL - SAANIL  AHAHEL

Explain Poisson’s ratio.

UiHodeledl QLR AHMAL

Explain point of contraflexure.

WA [6ig uHmAl

Explain Section Modulus.
A5 HIFYAH, AR,
Explain Radius of Gyration.
U4, 2L AR LA UHMAL

Enlist type of supports for beam.
{11, HIE BAEIR AL US1RAL 1] 2000,

Give difference between column and strut.
S16H, 2 222 Q2L AFLAAd HHMAL

Draw and explain stress- strain curve for mild steel under tension.
ALBLAA, 501 Y Wizl HAAN-[A513 2UdW, BIRL 2 AHMALL
OR
A steel bar Im long and 16mm in diameter is subjected to an axial tensile
force of 40 kIN. Find stress, strain and elongation of the bar.
Take E=2x10° N/mm”.
1m @isil 24 16mm AL 25 Yg Wizl A0 U 40 kN < A[H20ALE010, @1dl)
&9, ul0L W12 A, (4512 21 doils Hi UL 44IR1 WML E=2x10° N/mm? @i,
A steel rod 1.2m long and 20mm in diameter is subjected to 100 kN axial
tensile load. Find change in length and diameter.
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Take p=0.25 and E=2x10°> N/mm?.

1.2m @itdl i 20mm AL 25 Yz Udledl 4041 uR 100 kN < 2141
AWl 9, A[Rned] douls e UAHL AAL RER WML Y=0.25 214 E=2x10° N/mm’
dl.

OR

A RCC column 300mm in diameter is reinforced with 6 number of 20mm
diameter steel bars. If permissible stress in concrete is 5 N/mm? and modular
ratio is 15, calculate load carried by the column.

300mm AL RCC 519 20mm <l 6 Al0ens] unlda s 9. sri sigleui
Hied UANN 5 N/mm? 24, HIZAER 41 15 s dl S1eH. 22120 68 U1l HIR Ll
Find the change in length of 16mm diameter specimen subjected to forces as
shown in Figure. 1. Take E=2x10° N/mm?,

16mm 1<l A[04L Uz 2u50d -4 Ui 2elenl Yoror sl @0l 89, ulhal-l dons ui
2l 52512 ikl E=2x10° N/mm? &l

OR

A force of 100kN is suddenly applied to a steel bar 25mm diameter and 1.2m
long. Calculate strain energy stored in the bar. Take E=2x10° N/mm?.

25mm AU 2 1.2m doUs L 14041 UR T00KN o i 2l @l 8. dl aldeusi
A ol (4512 wlsd g8l E=2x10° N/mm? dl.

Explain parallel axis theorem.

AHIAR A5, HHL AHAMALL

OR

State assumptions made in theory of pure bending.

K| TR B RS TEINTERTRE AT

Explain different type of supports of beam with sketches,
6l szl szl sIRAAL 25121 A g[A 2I7] AHMAL

OR
Explain determinate beam with examples.
flzrHldz ollM, Gersrl A[sd uHMAlL

A simply supported beam of 5m span is subjected to central point load of
30kN along with uniformly distributed load of 10kN/m over entire span.
Draw shear force and bending moment diagram for the beam.

5m AL A1EL 3 2596 ollH UR ULl HeH HE 30KN Al [BigQIR 2 10kN/m il
AH[AARAMIR UHU AL UR AISL . 24 6{H HIZ SAANAN el ANAHLL 2UEVL IR,
OR

A cantilever beam of 3m span is subjected to point load of 15kN at its free
end. Draw shear force and bending moment diagram for the beam.

3m SUULLAL BlUgHIRS 5l Al Y54 3L UR 15KN [BIRUR @1l 8. 20 oflH HI2 sAdma
el AHAYEL 2L, EIRI,

Draw shear force and bending moment diagram for the beam as shown in
figure.2

250 -2 Hi 2l 6ilH HI2 sA4m0 2 AHAHE UGV 2IR.

OR

Draw shear force and bending moment diagram for the beam. as shown in
figure.3

2A5[d -3 Hi 2l 6ilH HI2 sA4AmI 2 AHAHEL UGV EIR.

Find Moment of Inertia about xx and yy axis for I — section having top and
bottom flanges of 100mmx12mm and web of 10mmx200mm.
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100mmx 12mm <l 5¢i5¢ i<l 10mmx200mm «il 461 UNLT — VUIHE HIZ xx Vil
Yy AR, UR HIHZ 215 SeiailAL sl

OR

Find Moment of Inertia, section modulus and radius of gyration for a hollow
circular section having 100mm outer diameter and 70mm inner diameter.
100mm 6U1&L 211, YAl 70mm AidRls I HRAAAL WAL AQ0USIR 2UIHE HIZ HIH2
2415 $elailil, Ased HIZHAY 24 LU~ Bllg ILUR A, L.

Find maximum bending stress induced in the beam section having 350mm
depth. The beam is simply supported having 5m span and carries a central
point load of 40kN. Take Ly= 8.2x10*mm*.

Sm U<l 2417 Ld 259 ol uR anonel Hen Ui 4OKN <l [Blzeuz @idl 9. silu-dl
Blal 350mm ie) dl silHHi GeMad, HedH AHA WAnA, siEl L= 8.2x10°mm*
dl.

OR

A cantilever beam of 3m span and 200mm x 400mm rectangular in cross-
section carries uniformly distributed load of 20kN/m throughout the span.
Find maximum bending stresses induced in the beam.

3m AUIUAL BUgHIRS bilH, Al doRlRAU 2UIHE < WU 200mm x 400mm &, il
AU OUAL YR 20kN/m Al AH[AARAMIR QAL . ol bilHHL GeMad, HesTH, AN
Ao L,

Prove that for rectangular section maximum shear stress is 1.5 times average
shear stress. http://www.gujaratstudy.com

AMARY, BUIHE HIZ HesdH Sl WAAN URUY. Seded Ao 5L 1.5 930 < &9 dH,
UG 531

OR

Draw shear stress distribution diagram for the following sections

1. Rectangular section 2. Circular section 3. I-section 4. T- section
{121 zellde 203898 HI2 Selel WA [dz0 2u8 2RI -

1. dolURY BUIHE 2.440151R 2U8E 3. T- 2388 4. T- 2UIHe

Find forces in all the members of a truss as shown in figure. 4

2A15[d. - Hi 2194 52AL AL AHIH H36RHL GEHAAL 610 LA,

A hollow circular section 4m long 120mm external diameter and 10mm
thickness is hinged at both ends. Calculate Euler’s buckling load.
Take E=2x10% N/mm”.
4m Qibil i< 120mm Gll&L S dHSY 10mm P31 <L UEL AdMISR HUIHE <l
5184 dell sted 93 [HMoRe 8. slaH W2 Yaz-Al owsaldl QR adifl E=2x10° N/mm?
dl.
A 5m long hollow cast iron column is fixed at both ends. It is having external
diameter of 300mm and inner diameter of 250mm. find safe load carried by
the column using Rankine’s formula. Take Factor of Safety =4,

a =1/1600 and fe=550N/mm?
Sm ol Al Uidl AAMISIR AUISE HRUAAAL 5122 2UAA SIEH, dedl dled, 932U 8,
2AL3E9%, <Ll 518 411 300mm 2l 2Udz]s 214 250mm €. 28l Al Yol <Al Guial 3]
S1G9H HIZ AAIHA SR 3L 3523 25 A5l = 4, a = 1/1600 and f.- S50N/mm?
dl.
Explain perfect, redundant and deficient truss.
YK, <4t 2l AlARsd 520 uHmAl.

Explain difference between beam and truss.
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(3)  oUM 2 520l A=Al dlad AL

e sfe e ofe ofe sfe she e ofesheshe ke

350N < 400kN 4'|’ +7 250kN > 200N

250mm 150mm 300mm

Figure . 1

10kN/m 5Kn

Figure. 2

3kN/m 3kN
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Figure. 3
40kN 40kN
l 3m
C D
3m 3m 3 3m

‘l‘ 3m E 3m ‘l‘ B

Figure. 4
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