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MECHANICS OF STRUCTURES
PA\ R1-1

fraiRaama . Yo der [ttt 3w 30
Time allowed : ¥ Hour] [Maximum Marks : 30

Fz . () T far & v gGE AT ] SE
Note : All Questions are compulsory and each question is of 1 mark.
(i) ) gmrsn | s gin @t Reifr 7 siaett sar 8t e &

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

1. wHFmmwmeAe 1. Hook’s law state that
@ ;‘ﬁﬂlfﬁr, fergfct & arpATIRT @i (a) Stress is directly proportional to
strain
(b) ??;%’ et & FIHE Bt (b) Strain is directly proportional to
Stress
) fah a; 8 :;:T ;’T (c) Stress is directly proportional to

strain within elastic limit

(d) Stress is not directly
proportional to strain

(d) gﬁaa,fa@ﬁr%faa‘rwﬁm
|

2. UH RS @ 10 it I gaer sg W

U% dE §a 11 kN & 89 W 2. A circular steel rod having 10 mm

. diameter and length 300 mm
300 mﬁ ‘-’gm‘% | 0.2 il a% subjected to tensile force of 11 kN,
s & ¢, ° B B AR HIAiH expansion in rod is 0.2 mm, then
(E) &m modulus of elasticity E is
(@ 2.01 x 10° N/mm? (@ 2.01 x 10° N/mm?
(b) 2.05 x 105 N/mm? (b) 2.05 x 105 N/mm?
(© 2.1x10° N/mm? (©) 2.1 105 N/mm?
(d) 2.1 x10° N/mm? @ 2.1 x 105 N/mm?

1) P.T.O.
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s g Frge A ToTie s 8 §
(a) 3fus fawarR 9 dFed wuw: A
)\ gig T HU & SFEL &M |
() fomEr g dg=" au W Fnie @

HAE |
(c) ik Ypae g ¥ ghg & BRI |
(d) foar o ot arw § g % HROT |

YRS 3 B €
(a) pre fapla @ e fagfa &

SERINE

() s fagl 7 mives fagla &
U

(¢ @ fagln & wwiieT fogfa &
S |

(d) ufiew fagf 3 o widsd @
U |

ek HIgerd gl &
ECRtGE ]
@) “yer ot

Hur wfaeet
®)  Sraf T

e wfaaet
(©) et ot

sgat faeia
@)~y o

R T[UT B &
T 9’
(@)  FEwt wr
e R
®) FTEER
TH AT
©) Tmew
Wee 91
@ mar

2

2058

A matter which having more thermal

coefficient means

(a) more expansion & contraction
due to increase & decrease in
temp. respectively.

(b) Expansion and contraction does
not depends upon temp.

() More contraction due to
increase in temp.

(d) Less expansion due to increase
in temp.

Poisson’s ratio is

(a) Ratio of lateral strain to
longitudinal strain

(b) Ratio of Longitudinal strain to
lateral strain’s

(c) Ratio of Tensile strain to
compression strain’s

(d) Ratio of Lateral strain to tensile

stress
Bulk Modulus is
shear stress
(a direct stress

direct stress
volumetric strain

(b)
direct stress

(© direct strain
volumetric strain

@ direct stress

Factor of Safety is
Ultimate load
@) Working load
Yield load
() Rupture load
Ultimate load
© Rupture load
Yield load

@ Ultimate load
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7.

10.

11.

from wiem g &

(a) fag Fm w o qot & fee A
TRada e e |

(b) PRI pigEaae |

(c) fog @ W = Por @ & 5
R

@ FgfEwsERTEaat |

IE eaa o Fue o) 8 m e
ofaaia AT 10 kN/m @ W@ &, @
Ffuepe o STl Em

(a) 20kNm (b) 80kNm
(c) 40kNm (d) 160 kNm

T FeaT e B W gufamia IR
10 kN/m T faar 8 . ¢ at sifeeran

T 3T &I
(a) 160 kNm
(c) 80kNm

(b) 40kNm
(d) 320kNm

fog g W F 9 Y@ 8 W T
et &N

(@ I

(b) feIEFH

(c) % Wg HHH

(d) T I A AEHH

A TF Ser #t ufa fraet =gl 10 I
F Hier 2 At ¥ Bl R HiE H e
50 . S0 T, E = 2.05 x 10° N/mm?
STy T AidseT e

(@ 41N/mm? (b) 21N/mm?

(© 41Nmm? (d) ZI'I‘N/mmz

(&)

10.

1.

2058
Point of contraflexure is
(a) Point at which bending moment
change its sign.

(b) Point at which bending moment
is zero.

(c) Point at which bending moment
& shear force is zero.

(d) Point at which shear force is
Zero.

A simply supported beam having
span 8 m & carrying 10 kN/m u.d.l.
(Uniformly distributed load) then
maximum bending moment

(a) 20kNm (b) 80kNm
(¢) 40kNm (d) 160 kNm

A cantilever beam carrying udl
10 kN/m & span 8 m then maximum
bending moment is :

(@ 160kNm  (b)
(c) 80kNm (@

40 kNm
320 kNm

Point where shear force is zero then
bending moment is

(a) Zero
(b) Maximum
(¢) Near by maximum

(d) Neither maximum nor zero

A steel flat 10 cm wide 2 cm thick is
bent into a circular arc of 50 m

radius, E = 2.05 x 10° N/mm? then
maximum bending stress is

(@ 41 N/mm? b) 21 N/mm?

1
(© 41Nmm? (d) Z'I‘N/mmz

P.T.O.
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12.

13.

14.

15.

AR GUE B K- b o
g Mgl @ e e 9
FHM-badaa

bd?2 bd?
@ 77 ® 15
db? db?
© T2 ) 3
Tt BRITHR @Ue 1 X-3Tie & quw

Tged 3MEVT BN Al WUT H AER b &
TS h '

bh3 bh3
@ T ® 3¢
bh3 bh3
© 5 @ 5

sy a9 Uideer o Ifd wdA
waeet 1 fHdl AR @ve ¥ ol

I @
(@ 15 (b)
© 133 @

4.33
2.0

T Tl A ¥
(a) e ufaset x F fagpia

ELER IGER]
(b) o BT
et ufqaest
© FFvaea

WA ufdad
) e et

C)

12.

13.

14.

15.

2058

Moment of inertia about X-axis of a
rectangular section having width &

depth b & d respectively
bd? bd®
@ 7 ® T2
db’ db?
© 17 @ 3

Moment of inertia about X-axis of a
triangular section having base b &
depth h -

bh3 bh3
@ 77 b) 3¢
bh? bh?
() 3 D 25

The maximum shear stress and mean
shear stress ratio for a rectangular

section is

(a 15 (b) 433
(c) 133 @ 20
Modulus of Rigidity is

(a) Shear stress x Shear strain

Shear stress
(b) Shear strain

Direct stress
© Shear stress
Shear stress
Direct stress

d
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16.

17.

18.

19.

VeI AR 9T 3 IA &
(a) UH TSR 5 fah
(b) & e SR 5o
(c) 3t fark

(d) T dHE T

TF W WE & QU1 faegfa W amfaaia
R & @ & a Had 961 3IRE U§ 97
JTEOT SIRG I FHU: AP et

(a) feumm wae v frae waem
(b) P o T wera

() I wd et

(d) Touma wwewr TE By

SR W o et &

(@) r=\/% )

r=\’IxA

A I
() r=‘\/} ) ="y
AR gadl TUH &l &
(@) Ed=I (b) MdAI
() ETY (d EaM

)

16.

17.

18.

19.

2058

Unknown forces at roller support are
(a) one vertical force only

(b) horizontal and vertical force
(¢) Moment only

(d) None of these

If a cantilever beam carries a
uniformly distributed load over its
entire length, then shapes of shear
force diagram and bending moment
diagram respectively are

(a) quadratic parabola and cubic
parabola

(b) triangle and quadratic parabola
(c) rectangle and triangle

(d) quadratic parabola and triangle

Radius of gyration is

@® r=\/% (b)

(c) r=’\/§ (d) r=%

r=IxA

Flexural rigidity is the multiple of
(a E&I b)) M&I

() E&Y d E&M

P.T.O.
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20. freht wiom (&) e e @ d

21.

22.

23.

we fow f oo e T erefea & @
TR F THE oISTE B
i
(@ 3 () 2
! i
(© N @ e
YT G 1 W E &
(a) AG@H
(b) ITTWH

(c) 3t oy @ s D W H

() TegaTddgad

% D I & e @Ue L, W
(@ % (b) %

© % o %

= T % o

@ 5<12 ® >3
© é>12 @ —115<6

(6)

20.

21.

22.

23.

2058
Any column having length & which
one end is hinged & other is fixed

then effective length of that column is

l
@ 3 ®) 21
) )
(c) —\E (d) '2’@

Rankine’s formula is used in

(a) Short column

(b) Long column

() Very short to very long column

(d) Neither short nor long column

I,7 for circular section of dia. D is

nd* nd*
@ ‘64 ® 33
nd* nd*
© e @& 4
For long column
l /
(a) D< 12 b) Fie 3
l
© p> 12 d pc< 6
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24. AR TEE &L, ¢

25.

26.

100

|- 100 3|
10
10
T mmEE
101
@ 73 X 10° mm*

5
® 15% 10* mm*

101
© 3% 107 mm*

101
@ 75 106 mm*

UF UG TR e W S
FORK & a oRk g fhE @i

e % ferd wm e @ 2
() >80 (b) <80
(c) >180 (@ >120

T TS W ¥ ol e i 8
AR & 2

(a) i R PR |
(b) TR smEgE |
(c) U P 3T T T FEEN A |

(d) T e T g @A @ |

)

2058
24. 1y for given T section is
ke— 100 5|
10

- S
100

N

l 10 ‘
All dimentions are in mm

25.

26.

101
(a) ’%x105 mm?*

5
b) 13 10* mm*

101
© T3 % 107 mm*

101
@ 75 x 10 mm*

Euler’s formula for a mild steel long
column hinged at both ends is not

valid for slenderness ratio :

(a) >80 (b) <80

(¢) >180 (d >120

A long column has maximum

crippling load when its

(a) Both end are hinged

(b) Both ends are fixed

(¢) one end is fixed and other is
hinged

(d) one end is fixed and other is
free

P.T.O.
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27. A T e &t FeT ufdaer AIR@ a
{ 1
(@ ®) |5
(© (d)

28. H YOl % GREH F ST EA
(a) oA A
(b) fema
(c) @™
(d) TRHI]

29. uw wuiva et 3% Tt @EE 2 W
Tl FYS F 8436 200 mm? 9 BF
W o A 9 W 30 kN &
Tl 0% (E) 200 GPa ¥ 8¢ H
forwa g

(@ 0.15mm (b)
(¢) 0.015mm (d)

1.5 mm

0.5 mm

30. U Jfferent grar Sl U qol g &
I st o . J & o 95 G n @

(@ >@-3) O
(¢ =@1-3) @

<(21-3)
>(23-3)

@)

27.

28.

29.

30.

2058

Shear stress distribution for given

figure is
—
L J
||
(@) o |5
(© (d)

Rate of change of bending moment is
equal to

(a) Shear force

(b) Deflection

(c) Slope

(d) Rate ofloading

A symmetrical steel bar of length 2m
having cross sectional area 200 mm?
is applied at both ends with 30 kN
tensile force & modulus of elasticity
(E) 200 GPa then extension in the bar
is

(a) 0.15mm (b)
(¢) 0.015mm (d)

1.5 mm

0.5 mm

A redundant frame is an imperfect
frame having no. of joints J then no
of members n are :

(@ >@I-3) (b)
(© =@I-3) (d

<@J-3)
>(2J-3)
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MECHANICS OF STRUCTURES
faifra qaa A= Ee ) [afiramew 37 : 70

Time allowed : Three Hours] [Maximum Marks : 70

FT . () WA A 8 oy 5 @ et wier & IR G

Note : Question No. 1 is compulsory, answer any five questions from the remaining.

(i) T g & it 9 ) FEEAR O T &6 FHY |

Solve all parts of a question consecutively together.
(iii) TAF T B 79§ 7 AR T |

Start each question on a fresh page.
(iv) gt arred F o g @ fefy 7 Fas sa @ A 8
Only English version is valid in case of difference in both the languages.

1. P o feubred fafed
Write notes on the following :
() T S
Slenderness ratio
(i) 3Tt 2 i uftiva S |
Define the perfect frame
(iii) e ferereht Fram = wwEEd |
Explain the middle third rule
(iv) IE Fenad 91
Simply supported beam
(v) "=
Elasticity (2x5)
® P.T.O.
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2. () U% 30 mm SR @ TN 25 mm AR =G H @REet ar # el & aa |
20 mm R ¥ UF TEE H O ot ¥ | Ak 79 UgE 3¢ W 50 kN F T i
figaa et o &), A T Y T U ana H Aol ¥ S wiaa F Wi | S
< e T () ST M 2.05% 105 N/mm? @@ E @l 1.0 x 105 N/mm?,
A Copper hollow tube having external diameter 30 mm and internal diameter
25 mm, a steel rod having diameter 20 mm in it. If this composite rod carrying
50 kN axial tensile force, then find out the stresses in copper tube and steel

rod, if modulus of elasticity of steel is 2.05 x10° N/mm? and for copper is
1.0 x 105 N/mm2.

(i) 30 mm SATE T4 TEE 5000 mm TH FAFR TEI H B WS x 104N 3T U I
el wor o & 1 Ay T ¥ ford wearee TUE (E) 2.0 x 105 N/mm? T s
S (1) = 0.25 &, df 9% I 7vang & ghe, S0 § FH q e o aierd T
HiA |
A tensile force of 5x10* N is acting on a steel rod having diameter 30 mm, length
5000 mm and modulus of elasticity (E) 2.0x10° N/mm?. If Poisson’s ratio (1) is

0.25 then, find out increase in length, decrease in diameter and also change in
volume. (6+6)

3. (i) U%E % W & G @ avi sifed |
Describe types of beams in detail.

(i) P oRT | w0 Fot qun 7o gl 3 e g e i o

Calculate and draw, shear force and bending movement diagram for following
beam : 4+8)

10 kKN

2 kN/m l
.

2 m—
e 5m

fa=-1/Fig. -1
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4. (i)
(1)

5. @
(i)

an 2058
TR ST T wEeEd |

Explain perpendicutar axis theorem.
forit U & STged ST W S |

Find out moment of inertia of the following section. (3+9)

20 mm

"

-
150
mm

I
.
10

fa=r -2/ Fig. -2

o wfieet I WU HiHi P IR SR |
Define bending stress and section modulus.
T a@hﬁmaﬁm@ﬂfaﬂwﬁwmsﬁa% ‘R‘2kN/m<'=BTW

ﬁaﬁawamﬁgwmmmmwmmﬁ,a}mmam
T hiae | S 1L, =2.17 x 109 mm.

A steel simply supported beam of T-section having span 8 m is carrying a UDL
2 kN/m and a point load of 10 kN at mid point, then find out max. tensile and
comp. bending stress in the beam I, =2.17 x 10% mm. 4+8)

't———— IOOmm———it
15 mm

28.62
mm
U R J UV NNRORREPRY SRR IXX=2']7 X 106mm4

80 mm
66.38 mm l

e 159
fax -3/ Fig.-3

P.T.O.
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6. 150mmx350mmwmaﬂ.mé;éaaﬁrﬁa€10hﬁmmqﬁaaﬁuﬁaézoﬁﬁ
& | afe Bz W FA S 50 kN o @, @ Fe H e e dad Wiaael B AH
I T T el Wieraer faator o qeied |

An I-section having dimension 150 mm x 350 mm and thickness of its web is 10 mm
and thickness of each flange be 20 mm. If shear force of 50 kN acting, then find out —
maximum shear stress at section. Also show the shear stress distribution diagram. 12)

7. () ST R e S i oroafid w1
Define buckling load and slendemess ratio.
(i) Tt Peafer o womy o g @ fefa qen FAraeR g3 ¥ aiEaa o I S |
(@) TR s |
(b) TF R e T T GE AR & |
Draw the buckling shape and changed Euler’s formula as per following conditions :
(a) Both ends fixed
(b) One end fixed and other is hinged. 4+8)

g fu i Tmid T et $e ¥ @l AC 9 AB # Fe fafy & TerEer @ a6 I S |

Find the forces in the members AC and AB of the truss loaded as shown in the fig.
using method of section. 12)




