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20 l9(0dd)
Time : 3Hrs. Sem[;:g‘fsm'&

Full Marks : 70
Pass Marks : 28

Answer all 20 guestions from Group A, each question
carries I marks.

qu-A ¥ wfl 20 weAl @ IR A, UAS U &1 A 1 AT 2|

49-B A Wit uig yel & 9o <, 4dlS WE &1 A 4306 2|
Answer all Five questions from Group B, each question

carries 4 marks.
Answer all Five questions from Group C, each question

carries 6 marks.

yu-C & wfi uig veil & SR 2, WS WE & 94 6 3w |

All parts of a question must be answered at one place in
sequence, otherwise they may not be evaluated.
TF W P 9 A FH IR 0 & IR (TR FH H)
g1 AfRe, agen A WA Y on wed ¥

The figure in right hand margin indicate marks.

il urd @ o Qe @ yae & |
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GROUP-A

1. Choose the most suitable answer from the following

options : 1x20=20
waiftres Iugaa RAeey & gaax fad

(i) For which material the Poisson's ratio is more
than unity?
{(a) Steel
(b) Copper
(d) Aluminium
{(c¢) None of these

iy  few geref @1 A9 yrEwa AguTd ¢ o
SATST ghar 87
(a1) <=
() BIR
() sregfafam
(2) ¥ 9 @1 7

(i) The ratio of Bulk modulus to Young's modulus
for a Poisson’s ratio of 0.25 will be approx
(a) 0.33
{(b) 0.66
{c) 1.5
(d)1
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0.25 UTIAEA U & fa¢ 9o% #ai®
qAT AT AYTS HT IFUATd AT ...
eIl 2 |

(31) 0.33

(@) o066

(|) 1.5

() 1

A steel bar 1s fixed at both ends. If the bar is
cooled, it will develop

(a) Compressive stress

(b) Tensile stress

(¢) Both (a) & (b)

(d) None of these

U o 9} foraser g9t R feaa 2
afe IR &) Iver Bd &, d S9N ...
(a1) whes gfuaa

C)GEIER IGEG]

@) (31) ax (@) g+

(2) 379 @ & 98|

The relation between Young's modulus (E)
modulus of rigidity (G) and Poisson's ratio
(1/m) is given by

(a) G= mE/2(m+1)

(b) G=2ZmE/(m+1)

(€) G=(m+1)/2mE

(d) G=2(m+1ymE
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I HIUT®H (E), gedl &1 d19Td (G) 3R
YTgH= AT (1/m) ¥ deer gar 2 |

(a) G=mE/2(m+1)

(b) G= 2ZmE/(m+1)

(¢) G=(m+1)/2ZmE

(d) G= 2{m+1)/mE

Poisson's ratio is used n

(a) One- dimensional body

(b) Two- dimensional body

{c¢) Three- dimensional body

(d) Both two and three dimensional body

UTIw FqUTd &1 ... H YYa gl 2 |

(a1) d=— amardl ST
(1) =t 3R &9 amard 7

The stress induced in a body, When suddenly

applied load is........the stress induced when the

same load is applied gradually
(a) Equal to

(b) Onc- half

(c) Twice

(d) Four time
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e fedl avg ) IEFS AR o |
I ufded, BR-R 4R o+ 4

(%1) s

(%) IR T

The rate of change of bending moment is
equal to

(a) Loading at that scction

(b) Slopc at that scction

{c) Shear force at that scction

(d) Deflection at that scction

aidl 2 |

(1) 99 |1 R ST
(@) SS9 91 W)X e

(@) 99 9 R JYHYY 9
(8) 99 AT wR fagdy

Where shear force changes sign, the bending
moment will be

(a) Zcro

(b) Maximum

(¢) Minimum

(d) Infinity
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el ATHUY 9 &1 fas gRad+ gar
2, a8 W I+ Il . sl 2 |
() v

(@) srfraa

(|) =g

(%) sr4d

The variation of bending moment due to
uniformly distributed load (u.d.l.) is

(a) Uniform in nature

(b) Lincar in naturc

{c) Parabolic in nature

(d) Hyperbolic in nature

A= w9 9 foRa a) (udl) @ o
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Principal plancs are thosc plancs on which

(a) Normal stress is either maximum or
minimum.

(b) Tangential stress 1s zcro

(c) Both (a) & (b)

(d) Nonc of these

Y&y §ds 491 wde o, frwd.. g 2

(a1) arf¥era uftee ar @t sfdrpaw W
_[AAH

(@) wuefta uftaa =

(®) (@) six @) <

(@) 374 @ 31 78|

The maximum shear stress is equal to .........
of the Mohr's circle.

(a) Radius

(b) Diameter

(c) Circmference

(d) Arca
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Jqwyvl yfed @1 sfrean | 2Ikgd
H.... D INER BT 2 |

(a1) 3=

(@) aare

(W) wRfer

(&) g%

The polar modulus for a solid shaft of
diameter (D) is

(a) tD/4

(b) nD /32

(c) tD'/16

(d) nD"/64

& (D) @ U oI WYe @ fog

(@) =D/32
(|) nD/16
(7) nD'/64
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The shear stress at the outermost fibres of
a circular shaft under torsion is
(a) Maximum
(b) Minimum
(c) Zero
(d) None of these

S & d8d ($ JaTeR AU B 984
dgant 4R ey gfied....... gdar 2|
(31) arferaan

(3) =gran

(@) ™

(@) 39 4 B¢ =97

Torsional rigidity of a solid circular shaft of
diameter 'd" 1s proportional to

(a)d

(b) 1/d°

() d'

(d)d
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(xiv) g 'd" HT Th aﬁ'ﬂqamrx' AMFC Pl

(xv)

(xv)

SRETel HOIRAL......... DT GHAUITS
ghar 21

(%) d

@) 1d’

(|) d'

(%) d’

If depth of a beam is doubled, then changes
in its section modules

(a) Will remain same

(b) Will decrease.

(c¢) Will be doubled

(d) Will incrcase by four times

(®) <y &I

() IR AT FT BT

https://www.sbtediploma.com

wiod ewopdipaigs mmm/sdy
[dipa1q . y



wodewo(dipaigs mmay/sdny

NT3029

{xvi)

(xv1)

(xvi)

https://www.sbtediploma.com
1t 1625303

The scction modulus of a circular section
about an axis through its c.g. 1s

(a) nd'/4

(b) nd’/16

(c) nd’/16

(d) nd"/32

e garer IR &1 IRE8T A
SHP [Hd D= F ol qrell J&F W

(31
(il') 7d’/16
() nd’/16

(]) nd'/32

Moment of incrtia (M.O.I) of a triangular
section of basc (b) and height (h) about an
axis, passing through its C.G. and parallel
to the base, 1s

(a) bh'/4

{(b) bh'/36

(c) bh'/8

(d)bh'/12
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IR (b) 3R HATE (h) BT &
Pruer wR=T &1 dsare! sus

o dw AT TR B GHHTAX

(|) bh'/8
(€) bh'/12

Moment of inertia of an area will least about
(a) Horizontal axis

(b) Vertical axis

(c) Central axis

(d) None of these

(@) 379 @ 3IE T
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At the point of contraflexure

(a) Bending moment changes its sign
(b) Shear force changes its sign

(c) Shear force is minimum

(d) Shear force is maximum

dlguddday & fdg ux..........

(1) d%1 et 9= fa=s agaan 2
(8) srowqer a9 o farw awadr 2
(9) IUHYT A ~JFa¥ Trar 2 |

(3) Iawuer 9 sifrdan grar 2|

The design of thin cylinder shell is based on
(a) Hoop stress

(b) Longitudinal stress

(c) Volumctric stress

(d) All of the above

(31) gu gfvea

(@) sqasd ufosa
(|) smaan ufoas
(]) sudaa a+f
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GROUPB

Answer all Five Questions.
it ofg g @& STR |

2. Write the assumption while deriving theory of

4x5=20

simple bending . 4

A dh4 1 Rigid urd &3 gq w=adiail
@ fad |

OR(37214T)

A steel wire 20 mm diameter is bend nto a circular
shape of 5m radius. Find the maximum stress
induced in the wire Take E=200 GPa.

h Id &1 aR fS9&T a9 20 mm 8, 5%0
Broar & garer ser A Aret wrar 81 ar
¥ SoqA Aftrean uftma forer | o 2,
E=200 GPa.

3. State and explain perpendicular axis theorem.

4

drEad J9 A 9l fad dor gEe) A
&Y |
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OR(372147)
A thin spherical shell of 2 m diameter and 10 mm
thick subjected to an internal pressure of 1.6 MPa.
Calculate the Hoop stress induced in the shell.

2 #HIex a9 s 10 Hofo B v g
MATHR A 1.6 MPa @ 3NaR®d gad &
Ffq 2| da ¥ I gy ufvma el |

Detine the following
(a) Principal plane
{b) Principal stress

fFrfaiaa s aRwfia &1 |
(1) 9= was
(@) g=a uftea

OR(31214T)
Enlist various types of end conditions of a column.

Uh dia¥ @l faf= yor @& Biv Reafy #i1
gAieg & |
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Draw SFD and BMD for a simply supported beam

of span 'L’ carrying a central load "W 4

TS 'L &1 U Gvd reifad avor foraaey'w!
AR €19 ¥ a1 2, &7 JAYRIYT 9 AT 54
amgel ama fad |

OR(3121471)

A solid shaft required to transmit a torque of
24 KNM. Calculate the diameter if allowable shear
stress is 80 MPa.

24 KNM &1 Sf® 99iid & 911 Ud g
MG &l Ay fore, afe afdreay gwEger
wferaer &1 9197 80 MPa = |

A bar 2m long and 25mm in diameter is subjected
to an axial load of 40KN applicd suddenly. Calculate
the extension in the bar. Take E=2x10" MPa.

4
T 2o = TAuT 25 #o WMo A $ TN W
40KN &1 3f2ra W 3da=id AT ordl & |

IR 4 gY fewr FAere | E=2x10° MPa
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OR(31214T)
Explain the following
(a) Thermal stress

(b) Polar moment of Inertia.

fr=iferflaa & aarer &
(a1) ardrg gfaed
@) gdra Srscareyt

GROUP -C

Answer all Five Questions.
) gig gyl @ 9w 9 )

7. Calculate the total clongation of the steel bar of

6x5=30

arca of cross- scction 600 mm’ loaded as shown in
figurc -01 Takc E= 200 GPa. 6
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p Q R S

10KN 20KN

60KN TOKN
«—— — —— — >

Je—— 1m——0.5m—j—1.5m—-w|

Fig No. - 01

faa d=ar—01 ¥ o3 eo0 Hodo’ dwa &1
wd vs @l §d fawN srd I |
E= 200 GPa

60KN I0KN 20KN
1 <L |

-

70KN
—

|e— 1m——s[e—0. Sm—mtf—1.5m—-mn

fara demr—o1
OR(3rerdn)

Derive expression of strain energy duc to gradually
applied load.
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AT ARG R @ foag i saf @
fory awa e |

A beam 3m long has rectangular section 60mm
width and 40mm dcpth is simply supported at the
cnds. It carries a point load of 1KN at mid-span.
Dectermine the maximum bending stress induced in

the beam.
6

U®H 90 H ove1g 310 T AR 9
600 WMo Tter 3k 400 Mo wewr < =
R OXd Aleifdd 2| s faaifag 1KN &1
HR Al 8 | &)1 ¥ S~ 9%+ yfagd &1
sftrean w1 e |

OR (3r21ar)

Derive the relationship between Young's modulus

(E). Bulk modulus (K) and Poisson's ratio (j1).

g "G (E), e AWIS (K) 3R 91+

IquTa (u) B faa wda e |
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Denive the torsion equation of circular shaft

jl = ::-— = (%8 , Where notations arc usual.

AIHIR ¥E &1 ATl T e |
T 1 _ GO

J 1 e o dod 9= 2

OR (312141)

The state of plane stress at a point in a loaded
member is given by 6X= 800MPa and 6y= 200MPa.
Dectermine the normal and tangential stress on a
inclined plane making an angle of 30° with major

siress.

e AIfa AR § s fdg @R aefl uftma #1

HH, ox= 800MPa X oy= 200MPa f&am ar & |

yqE yfiad | 30° &1 S 991 9T ¥ae
o Iifyer aen weffy yfaas A |
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10. Find the moment of inertia about the centroidal axis
. _ o 100mm
'XX" and YY" of the section shown in figure-02 " "
=
100mm 6 E
e » &
E -
=
[
™ 20mm
F _.. .‘_
=
20mm - - £
— - 5
7 z a
= = =
& Z Z
— a;' LE
= =
] ]
£ . ¥
=) =) =
s 3 :
2 @ = ! =
] ] = 1 -
= S S z | "
= = = 120mm
| )
i ™ fa=m Hemr-oz
"~ | ™
120mm
OR (31214T)
Fig No. - 02

Derive the expression for clongation of a bar due

frra wer—02 ¥ Ry A AT & SHB DD
& XX IR'YY' R ws@gel e |

to sclf weight.

wWd AR & &N Ud R § fawr @& ferg
S YT N |
P.T.O
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11. A short hollow cylindrical column is 300 mm in

wodewo(dipaigs mmay/sdny

external diameter and 25 mm thick. It carries a

vertical load of 1000KN at an eccentricity of
20 mm. Calculate the maximum and minimum

Stress.
6

UH 9ic ErEdl da9aR Hiad 300 Ho Ho
989 <19 3R 25 o Mo Alerg 21 gub
20 #io Mo FT IPB=AAT I 1000KN &FT AR
A T 2 | Afrean aen gaaw afdeet &
A+ e |

OR(312rar)

Draw the shear force and bending moment diagram

for the beam carrying load as show in figure-03

40KN SOKN/m 60KN
A a e e aaana I
Al . D
‘"_ 1_51114,;7B 5m 4% 2m —
Figure - 03
P.T.O
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A

h 4

faa den—o03 ¥ oty g avw @ foy
IFTEYY] § ARG qAT §h4 ATl ARG
Raa |

YT }

B
l'k 1.5m 47 Sm .

A3 9=a-03

®kE
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