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(@)\?Neat sketches must be drawn Wh&‘g@ver necessary.
\b@i;i) Figures to the right indicate t;@marks.
(ilv) Assume suitable data, @eceﬁsﬁry.
(v) Use of electronic po’&g;t (('Qcigulator is allowed.
(vi) Use of cell phon@ p;@bited in the examination hall.
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1. (@) The bar is teste@ a Iﬁﬁversal Testing Machine. It is observed ©

that at a load of 40@ the total extension of the bar is Oﬁ’

mm. Determine ﬂ%.Young's modulus of the bar mater@"[éﬂ
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(b) A circular pipe of external diﬁ;&r mm and thickness

8 mm is used as a simply sup rt%%bg%eam over an effective

span of 2.5 m. Find the maximur&%ncentrated load that can
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be applied at the Centre of ‘the span if the permissible stress

in the tube is 150 N/ﬁi:g. [6]
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A@}oﬁlposite bar is rigidly fitted at the ‘%pyports A & B as

oS
&h‘own in figure. Determine the reaction@;‘s(t the supports when
“the temperature rises by %"C.I\;"Pake E= 70 GN/m?

E = 200 GN/m?, o= 11 5°C and o= 12 x 10°9°C. [6]
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A T section 1@.«‘111111 x 130 mm x 20 mm 1s subjeﬁﬁ to
a Shear foro&’}jf 100 kN. Draw the shear aﬁﬁ; di’s#d}ibution
and find the maximum shear stress. Q q"’)b [6]
A hollow shaft transmits 100 kW at 120 &%’}n ’,@lowable shear
stress in material is 50 N/mm?. Sh@haﬁ:}'\mt twist 2° in
1 m length. Ratio of Internal di @er
is 0.25. Take G = 80 kN/mm?. i @\torque is 15 % more
than Mean torque. Calculate maxim%h'n external diameter of

Vv
a shaft. (_{;)}3 [6]
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(b)) At a point in a beam the normal stress along the length is
80 N/mm? The stress g@ﬂat point is positive magnitude of
35 N/mm?. Find\t}é‘e stveg%s on a plane whose normal is inclined
at 30° to the lon 'El%}ﬁal axis. Also find the principal stresses
and plane%% v@}ﬁh they act. [6]
N A Or
% SQQ‘/N falls freely through a height of 150 mm
cgl@ir attached to the end of a vertical rod of 50

4, (a)

13%%61' and 2 m long, the upper end of the rod being
od to the ceiling. Calculate the maximum instantaneous
A Y

exteﬁv's”lon of the bar and also calculate the maximum stress
inw,)che bar. Assume E = 200 GPa. [Qj [6]

(b) S@Vhat is meant by torque ? State the@ésnmptiang made in
b:‘*the determination of shear stress iq\Efrcular shafts subjected

" to torsion. QQ) q@b [6]
x

¢

S~
5. (a) Draw Shear Force Dia, ﬁ}i a,@ Bending Moment Diagram of
a simply supported@@m %\@\? shown in figure. [7]
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(b)  Draw the l@%ﬁng diagram and bending mon@ d}’;%tr\ém from
[6]

the given shear force diagram of a beaqij @
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6. (a) Draw Shear Force Diagﬁ}? and Bending Moment Diagram of
a simply su;&%ed @hm as shown in figure. [7]
30KkN
10 mg "% 15 kN/m
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(b) ﬁrl@QOading diagram for the following s]&gar force dia-
m

(,\‘\5‘01' a beam as shown in fig. »&v (6]
(*Cﬁ"? 7.5 kN éif,,?'
il &
, t;:y’ 4.5 kN \C\;}gj
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7. (a) Calculate the s e@mp@i}we load on hollow C.I. Column with@gO

one end fixed and ({?%Ber end hinged. The column havin 2
150 mm external@émeter and 100 mm internal diameteQand
10 m length. @Eé Euler's Formula with factor of safety 5.
Take E = %5'\>< 10° N/mm?, e

(b). A hollow C.I. column whose outside dia % isG?&O mm has
a thickness of 15 mm. It is 4.5 m lo d @Qﬁxed at both
ends. Calculate the safe load by R‘Q e'\,@)rmula using a

\ Y . .
factor of safety 4. Calculate slende r@ﬁﬁl & Rankine's criti-
cal load. Take o, = 550 N/mn@a%&% & Take E = 9.4
x 10* N/mm?2. 0%};\) [7]
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8. (@) A rectangular column Q§{240 mm x 150 mm is subjected to
a vertical load\gj' 10,\RN placed at an eccentricity of 60 mm

in a plane @ctimgoelfio mm side. Determine the maximum

& minirm{%b str”egé. intensities in the section. [6]
N

A mg@y ;@Lar 8 m high is 1.6 m x 2.5 m in section, a
hori@ a a%}ﬁd pressure of 1.4 kN/m? acts on the 2.5 m x

1
ac \%‘ind the maximum and minimum st(gss intensities

(b)

N oy
id'ugetd on the base section. The weight oﬁ@%sonry 1s 22.5
' & [7]
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