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Time : 3 hours Full Marks : 70
ZH exTreme value
Instrucnons :
i} The marks are mdicated in the right-hand margv. A A versical ophumn has WO moments of
} . . Temareis R ? =3 h+). The column
fir} There are NINE guestions in this paper. sl get e L ‘!".*I‘ -
o semd a hucde in the direction of the
fm) Attermpt FIVE guestions m all
5 i of kad
fiv) Question No. 1 s compulsory ) .
£ perpendicular to the ads of load
1. Choose the correct answer anyv seven of the Hi5 maximum moment of inerda
following - 2xFeld : == ]
& w— et r e TeOTET T ﬂf meriaa
fa) Flow stress corresponds to o
fi} Muids in motion . : : i . 1
fiff breaking point ' camsTe soess &} in one plane, then
fmj plastic deformation of sohds —zyp—u— normal sIess ooturs at a
fivi rupture stress oo Inclined at 1o the normal of
{bi The total strain energy stored n a body vha SEeTOT
13 termed as & o
ftd rembience & 30
f1) proof remience
- L—;‘l- ‘.—:
fomj modulus of remhence f =2
v toughness =y 90F
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(3)

(7 The Rankine’s formula holds good for

(g)

(h)
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f short columns
() long columns
(@) both short and long columns

fiv)] weak columns

What is the nature of distribution of
shear stress in a rectangular bearn?

fi) Linear

@} Hyperbolic

(i} Parabolic

fiv) Elliptic

A circular shaft subjected to twisting
moment results in maximum shear

stress of 60 MPa. Then the maximum
compressive stress in the material is

il 30 MPa
fii) 60 MPa
(i) 90 MPa
fiv) 120 MPa

{ Tum QOver )

( 4)

() Shear centre is the point in or outside a
section through which the sheat lorce

applied proiuces

2.

).
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in the beam.

(U only twisting
(% only bending
(i) twisting and bending

fir} no twisting and bending

The variation of bending stress in a
curved beamn is

f cubic
fi1 linear
i) hyperbolic
{fir) parabolic

What do vou understand by compli-

mentary shear stresses? 4

At a point Pin a body for the given state of
stress

10 10 10 .
[ty]l=] 10 -5 10 [ kN/em”
10 10 -5

determine the normal and shear
stresses on a plane that are equally

inclined to all the three axes, 10

{ Continued )
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(5]

3. Determine the principal stresses of a given

stress at a point in three-dimensional stress
svstem and also check their invariants :
20 40 20

40 -40 -60 | N/mm?

0 -60 8O

ltgl =

Under what conditions unsymmetrical
bending occur in a beam?

M)

A beam of rectangular section 150 mm
wide and 200 mum deep is used over a
simply supported span of 6 m to
support the concentrated loads of 4 kN
each at 2 m {from cither support. The
plane of loads make an angle of 30 with
the vertical plane of syimmetry. Find the
direction of the necutral axis and the
maximum bending stresses in the beam.

{b}

A curve bar of rectangular cross-section has
a width 50 mm and depth 75 mm is curved
in a plane perpendicular to its depth. The
mean radius of curvature 100 mm. Find the
position  of neutral and maximum
bending stresses at inner and outer faces
caused by a moment of 3:75 kN-m tending to
reduce the curvature. Also show bending
stress distribution across the depth of the
beam.

axis

( Tum Ol'fl'j'

6. f{a)

(6)

Derive an exprension  for moment of
resintnnee of @ rectangular  beam
aubjected o bending moment in the

1 clastoplastic range, also find the shape '
factor, )
() Find the shape factor for the channel
shope beam an shown in the figure
piven helow H
|‘1 - 160 I - »|
+ Jv"' min L T
HO mm
10 mm l
= } PSP - .
7. (a) State and prove the Maxwell's reciprocal [
deflection theorem, )
10 (b) A rigid cantilever frame as shown in the
figure given below, carrica n load W at
the free end. Assuming i constant
value of El, determine the vertical
and horizontal displacemcnt of the free o
end C: ‘
I I
a l
w
14 ,
A
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(7))

B, fa) Whut s Faler's curve? What s its

bnpuartiaric e

fh) A hiollgw alee] sttt binged s poth ends
hine on oatside disnnetey of 64 i, #3450
inside digtneter of 2 man and 1 24 40
lotig. ‘The laad is paralle] o the axis bul
i recentric, Deterpine the praxirmidam
valtie of eceentricity if the crippling losed
i 70%% of Kuler value, The yield stress s

300 Mls and E =205 Gia, 9
09, fr.l} Why i hollow shiaft pl’l‘?fl‘:”'ﬂl‘l tes wailied
nhinfty 51
th) Caleulate the divmeter of a walid shaft
nubjected to o targque of 15 kH-m and 2
bending moment of 1 kMN-m, if the
mauaximum shear stress in npol W exceed
60 Nfmm? and the maximum normal
stress is not to exceed 100 Nf/mm?, 4
e
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