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. Sem - III /ML.E.
Time : 3Hrs. MLOS

Full Marks : 70
Pass Marks : 28
Answer all 20 questions from Group A, each question

carries 1 marks.

Fu-A @ w+ft 20 e & SR <, UAS U BT 94 [ b 2 |

9B & @t ufg ueal & IR <, UAS U & 94 43 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.

7u-C & uft ufg gl & SR <, IS U BT 99 635 2 |

All parts of a question must be answered at one place in
sequence, otherwise they may not be evaluated.
TH U & O e BT SR U@ &) TR (AR & o)
BT AMRY, =41 4 Sifd T8 o ¥ahd © |

The figure in right hand margin indicate marks.
¥ ursd @ e QUile & qad 2 |
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OR (3721dT)
Derive the expression for elongation of a bar due

to self weight.

WY IR & ®RYT Vb 9R ¥ fawar & foru
old gTed BN |
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(i)

(iii)

(iii)

(iv)
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0.25 UM U & oIy 9o AUis
AT FIT HIYTH DT IJJUTT THI.........
BT 2 |
(31) 0.33
(@) 0.66
(|) 15

(?) 1

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

(a) Compressive stress

(b) Tensile stress

(c) Both (a) & (b)

(d) None of these

U Wi IR forgaT g9 RRT fhas 2
Ife IR Bl SUST BRd B, d SOH ...
........ I BT |

(31) ¥drs+ yfada

(§) a9 gfaed

(&) () 38X (@) <=1

(?) 379 | PIs S|

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=2mE/(m+1)

(¢) G= (m+1)/2mE

(d) G=2(m+1)/mE
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Derive the torsion equation of circular shaft

Jl ZE— = (%6 , Where notations are usual.

JATHR eMHE &I el Giiewor Hard |
T__ Gb
J

r L el fo dod "= 2|

OR (3121d1)

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

stress.

Uh ARG AaR ¥ Yo fdg ux delid gfaad &1
AT, ox= 800MPa 3iIX oy=200MPa faam rar 2 |
gqd yfagd ¥ 30° &1 $HIvT 9911 dTel Adg
R 3P aen weffa gfaee e |
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(vi)

(vii)

(vii)

(viii)
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Sq yfaed, BR—BR R avE 3
S yfadd &.....8d1 2 |

(31) Exra}

(=) ame
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The rate of change of bending moment is
equal to

(a) Loading at that section

(b) Slope at that section

(c) Shear force at that section

(d) Deflection at that section

BT 2|

(31) S AFT R ST

(®) 89 91T UX @lcd

(") 99 91T IR IY®UCT dol
(]) 89 w1 R fagy

Where shear force changes sign, the bending
moment will be

(a) Zero

(b) Maximum

(c) Minimum

(d) Infinity
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Derive expression of strain energy due to gradually
applied load.

NT3029

(x)

(x)

(xi)

7 1625303

Principal planes are those planes on which

(a) Normal stress is either maximum or
minimum.

(b) Tangential stress is zero

(c) Both (a) & (b)

(d) None of these

4% |dg 41 ¥dg ©, gl _gldr 2|

(31) srfrere yfdaa ar i aifSreaa ar
T

@) wufta yfdee =

(@) (31) &R () <=r

(?) 379 | Big |

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

(a) Radius

(b) Diameter

(c) Circmference

(d) Area

P.T.O



O'Ld

9 "®dD (00T =H BL [0- 93y
Ul UMOUS Se PIpEeO] Wl ()09 UOI}03S -SSOID JO BoIe

JO Ieq [99)S 9U) JO UONESUO[Q [810) AU} Ae[no[e)  °L

| 2 ADS & b2k Blh (kR

0€=5X9
"SuonSan() AL [ Jomsuy

J - dN1O0¥D

lohlp &I RIpE (b)
BBRIA RLhID (1)
2 Meelle b DEIR ]|

"BIIQU] JO Judwow Jejod (q)

ssans [ewdy [, (v)

Suimoroy oy urejdxyg
(Ipreie) O

£0€sT91 L1 6T0€LN

£9/,ax (»)

91/.ax (r)

ze/.ax (b)

v/, ax (1)

|2 I "blhlk kK

AR @ 2hlla BE b & (A) Rlke

9/,ax (p)
91/.ax ()
ze/.ax (q)
/A (e)

SI () 193owWeIp

JO 1yeys prjos e Joj snjnpow rejod oy [,

Rk (2)

Bijh (B)
Rlko (b)

PPk LIk hDdRle 1¢ RERIA lah@hie

6T0€LN 8

(1x)

(1x)

(%)

£€0€STI91



1625303 16 NT3029

5.

Draw SFD and BMD for a simply supported beam

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

oI TS 'L T U AXdl 3MTeifad exor iR 'w!
AR § A oF1dT 2, BT YH™YYT o d2AT b+

argef e Rad |
OR(3721dT)

A solid shaft required to transmit a torque of

24 KNM. Calculate the diameter if allowable shear

stress is 80 MPa.

24 KNM &I i ddiRd 3+ diell Udh oI
IMbe BT AN Aardd, afe fSrean srawyor

yfadel &1 919 80 MPa 2 |

A bar 2m long and 25mm in diameter is subjected
to an axial load of 40KN applied suddenly. Calculate

the extension in the bar. Take E=2x10° MPa.

T 20 o 2T 25 Hio Hlo A & IR WX
40KN &T 3MfeI 4R 3D AT SidT 2 |

IR ¥ gU fawrR f@rel | E=2x10° MPa

NT3029
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(xiii)  The shear stress at the outermost fibres of

(xiii)

(xiv)

a circular shaft under torsion is
(a) Maximum

(b) Minimum

(c) Zero

(d) None of these

WI$ & d8d (P JdlbR AUC S I8l
dgel W ATHUT yfige..... BT 2|
(31) fSrwan

(@) =g

(W) I

() s 4 BiIg T |

Torsional rigidity of a solid circular shaft of
diameter 'd' is proportional to

(a)d

(b) 1/d*

(c)d’

(d) d’
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GROUPB
Answer all Five Questions.
ol ufg yeAl @ SR Q|

2. Write the assumption while deriving theory of

4x5=20

simple bending . 4

¥ §%4 &1 Rigla Yt = =g ar=adi
@l ford |

OR (3121an)

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

U6 Wd &1 aR e s 20 mm 2, 5#0
o @ AR MHR ¥ AT Wrar | dR
A I siftrman ufea fare | fam 2,
E=200 GPa.

3. State and explain perpendicular axis theorem.
4

oFad 31E AT Bl ford dr sHs! s
N |

NT3029

(xvi)

(xvi)

(xvii)

11 1625303

The section modulus of a circular section

about an axis through its c.g. is
(a) nd’/4

(b) nd’/16

(c) nd’/16

(d) nd’/32

U$ qaeR UR@8T &1 yR=8T Auie
I [oed ds 9 o dlell 38 W

(31) nd’/4
(@) nd’/16
(&) nd’/16
() nd’/32

Moment of inertia (M.O.I) of a triangular

section of base (b) and height (h) about an
axis, passing through its C.G. and parallel
to the base, is

(a) bh'/4

(b) bh’/36

(c) bh'/8

(d) bh’/12
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