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MECHANICS OF STRUCTURES
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e () FA-FAATIEAG AT HE

Note : There are THREE sections A, B and C in the paper.

(ii) QT T I GG F G 10 97T % I T | I 57T G 37 H7 8
T 10 91T TGRE TFR F I F 8 |

Answer all the 10 parts of the question Ne. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) QT &% § YT 7 @ T 6 FAl % I T | TF T 3 3 & T
FTHT 5 CET / 50 Viegl 5 I o /|

Answer any 6 questions out of the 8 questions in Section B. Each question
carries 3 marks and to be answered within 5 lines / 50 words.

(iv) QT F 6 T T @ FrET 4 T % IR G | TIF 59 8 3 I E T
s77 15 @137 / 150 Y&l 7 301 g |

Answer any 4 questions out of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

(v) T QT & G FH] &) HHAR TF T F HrT |

Solve all the questions of a section consecutively together.
(vi) @) YT 8 SR 87 ) 1Rfa 7 A Srae & A 8 |

Only English version is valid in case of difference in both the languages.
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SECTION — A

ATt wfyeet FrefaRaa o | foeg w s & @ 2

(a) AOHE F aiEd (b) T JER oI

(c) ICATEE TOT d) T H TR

Thermal stress does not depend on which of the following ?

(a) Change in temperature (b) Coefficient of linear expansion
(¢) Modulus of elasticity (d) Length of bar

# vl A, B 3R C 1 Siewer-fespler am@ A= fen mn 2 | Frafefea @ 4 form
gered o1 YAl T JAferehad &N ?

i

forpfa —
@ A (b) B
. C (@) &fi 1 HEE B

The stress-strain curve of three materials A, B and C are given below. Which of
the following material will have maximum modulus of elasticity ?

T &
B
&
Strain —>
(@ A (b) B
¢ C (d) All will have same

T FTUNY AR 9 ) U g9 &9 § fodfid 91 (w) B 96 & R = (1)
T & hUAT & 36 foT Ao sk el o 2 ¢
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For simply supported beam carrying a uniformly distributed load (w) over the
entire length of beam (/), what will be the maximum bending moment ?

@ % o

© % @ X
(iv) i B g e ?

(@) K=&)1/2 (b) K=%

© K-% @ K-

What is the formula of radius of gyration ?

I 12
(@) K=(X) (b) K=%
IZ 3/2
@ x= @ K=

(v) U GHM e Td HHH w3 o B @ s WUg T8 3§ SHTe AoEd AT ?

(vi)

(a) TR @IS (b) T ETS

(c) IJAATHR TS @ I1-@vs

For same material and same area, which beam section is more stronger in
bending ?

(a) Square section (b) Circular section

(c) Rectangular section (d) I-section

ST @UE 3 s § 1 sifereha ey wfdeet 3R SiEd SrEd Sfdee H
FT BT R

(@ 1.5 (b) 2.5

) 3 (d) 3.5

The ratio of maximum shear stress to average shear stress in a beam of
rectangular section is

1O (b) 25
£ 3 d 35

P.T.O.
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(vii) T SFT % Fora 71 6 fore 3o =61 o e e 2 7

(@ 0-60 (b) 0-100

() 0-140 (d) foreft oft a6 form

Rankine’s formula for column is valid when slenderness ratio lies between
(a 0-60 (b) 0-100

(c) 0-140 (d) For any value

(viii) T fortefl 1 @ St T & 6.5 m Fa1 2 | fesien 32wt & R ey s

(ix)

(x)

m'lg-(ﬁ"ﬁ :
(a) 65m () 13.0m
(c) 325m (d) 9 A HIE TE

An electric pole is 6.5 m high from the ground level. Its effective length for
design purposes will be

(a) 6.5m (b) 13.0m

c) 325m (d) None

T ST H FH Sfoeet 1 5 I A R -

(a) T 318 W (b) IS IF W
(c) us@ fraeh smw (d) o8 I 7GR
Bending stress in a beam is zero at the

(a) Geometric axis (b) Neutral axis

(c) Bottom most axis (d) Top most axis
SRR ¥R 5 o e et i e g

(@ WA (b) TEwfI®

(© =TH (d) T & IS T
The variation of bending moment due to concentrated loads will be :
(a) Linear (b) Parabolic

(c) Cubic (d) None (1x10)
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SECTION -B

2. 99 T§ WK vere ot ufenfya i |

Define the ductile materials and brittle materials. 3)
3. fafy= yebR & 3reT i TR |

Explain the different types of support. 3)
4. FHMFIA & THI DI THST |

Explain the parallel axis theorem. 3)

5. 8 m YR % G & W T 10 kN/m T Fofaaid YR R 91e W %™ @ 2 | 3fe
3T e 200 N/mm? & aF €3 1 3TTeh{d AT9ish F1d HITT |

A UDL of 10 kN/m acting on a simply supported beam of span 8 m. If the
permissible stress is 200 N/mm?2, then calculate the section modulus of beam. 3

6. g TR qUT el WY % fawet B4 o alis Sl aHETsy |

Explain the mode of failure of a short column and long column. 3)

7. & foret TR & g1 R 3G B o SaTehed WR P R | fe Ty o1 ek T ge o fen
T Y TR ST AT I 1 T 7

When both ends of a column are fixed, the crippling load is P. What will be the
crippling load when one end of the column made free ? 3)

8. Tl U qUT A faspfa i aftfya Hifsr |

Define the Poisson’s ratio and Volumetric strain. 3)

9. 4 mm ¥ FHR TG T 3000 N T & AT I 8 | 389 T HR HA qTel JAferhad
AT TEIT Ffcrael 1 B 7

A square object of 4 mm is subjected to a force of 3000 N. What is the maximum
allowable shear stress acting on it ? 3)

P.T.O.
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10. fe-1 % weffa amat freefl 47 % SFD @ BMD SIS 31 T 5@ W %1 &9 |

For the overhanging beam, shown in Fig.-1 draw SFD and BMD and show important

values on them. (8)
 10kN/m 20 kN
A
B C
- 5m - 2m —]
f=-1/Fig.-1

11. a9 3%aTd 1 Siaeel-ferepfa 3@ sme 3ees fafim fagat =i o & wwemsT |

Draw the stress-strain diagram for mild steel and explain its various points in detail. ~ (8)

12. fm2 ¥ femm gu e @ue & fo L, 3L, | @ i |

FindIy yandl, . fora channel-section shown in Fig.-2. 8)
Y,
|4———— 100 mm —'| i
20 mm
t
200 mm
X———-—---i—-—x
mm
¥
20 mm
v }
e——100 mm —>

f=-2/Fig.-2
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13. fo=-3 4 fo@r gu T-@ve & fou smeun gfeer foamn sma amme it sfeman

ATEYY Yfdeet ST AT 1 HIFHT | @Ug 9T 12 kN 1 96TV 961 H1I HLET R |

Find the shear stress distribution curve and maximum shear stress for the T-section
shown in Fig.-3. A shear force of 12 kN is acting on the section. t))

——150mm —] |

10 mm

X X

150 mm

— 10 |-~

f=-3/Fig.-3

14. U FAHR 19 500 mm T g 150 mm =LY, 10 Hiet & 91E W 8 JTeAfead 2 | afe

15

JAfehan s Yfdse 150 N/mm?2 8 3Afes =1 81 a1 g9+ &9 3 faafa wr 6 o
sHifor |

A rectangular beam 500 mm deep and 150 mm wide is simply supported over a span
of 10 metres. Calculate the uniformly distributed load if the maximum bending stress
is not to exceed 150 N/mm?. 8)

(i) ITger ¥ $ aienr fafaw |
Write the limitations of Euler’s formula. “)

(i) TarT <t et oS B ity Hifse v wm & fadd i fafie fRufa & fog
Ty o fafau |

Define the effective length of column and write the effective length for different
end conditions of column. €))
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