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Answer Q.NO.Jaor Q.MNg. 2, Q. No. 3or Q. No. 4, Q. No. 50r Q. No. 6, Q. No. 7 or
Q. No. 8.

Figuresfto/the rightindicate full marks.

Use Grapit Pager for Graphical Solution.

Useof glectroniC pocket calculator is allowed.

Assumie the silitable data, if necessary.

A castyiiron pipe of interna diameter 450 mm.is*15 mm thick and is
supported on aspan of 8 m. Find the maximum,stressin the pipe when it
isfull of water. Take specific weight of cast iren = 71600 N/m? and that
of water = 9810 N/m3. [9]

A smply supported beam carriesauniformly distributed |oad of intensity
30 N/mm over the entire span.of.L metie. The cross section of the beam
Is a T-section having the dimension(as shown in figure 1. Calculate the
maximum shear stress for“the section of the beam. [9]
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OR
A horizontal girder of steel having uniform sectigmis44 meiersliong and
Is simply supported at its ends. It carries concentrateddgads of 120 kN
and 80 kN at two points 3 meters and 4.5 speters fiom the two ends
respectively. | for the section of the girderig16x102mm* and E_= 210
KN/mm?. Calculate the deflections of the girder atypoints under the two

loads. Find also the maximum deflection. [9]
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b)

Q3) 8
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Q5) 8

b)

The beam section as shown in figure-3, is subjected to bending moment
of 8.75 kNm. Determine [9]
i)  Theforce on thetop flange

i)  The moment of thisforce.about the neutral axis.

75 mm

s § O 30—

|
(> 15mm

4
7 Figure 3

15 mm {_ﬁﬂ\

i_____\

Determine the torque that can be applied to a solid shaft of 20 mm
diameter without exceding an allowable shearingrstress of 65 N/mm?.
Whattorque can be applied if the shaft is replaced by a hollow shaft of
same sectional areawiththeinner diameter equat 1o half itsouter diameter?
[9]
A sguare column of wood is 2.5 long'Wwith pinned ends. Taking a
factor of safety of 2.5 in computihg.Eulereritical |oad and also taking the
allowable compressive stress.as.42 Nimm?, find the size of the cross-
section, if the column has tg safety support,
) 150kN
i) 275 kN. Take E = £.3y% 104N/mm?2, [8]
OR
A hollow shaft 1.66"mviong Fas an outer diameter of 42 mm and is
subject to a torque 6f-900MimM. If the permissible shear stressis 75 N7
mm? and the angle of twistvshall not exceed 4°, find the largest interrid
diameter. Take C = 7.7x10* N/mm?. 9]
Find the greatest length'of amild steel rod 25 mm X 25 mm which ¢an be
used as a compression member with one end fixed and the other end
freeto carry aworking load of 35 kN. Allow afactor ofsafetyrof 4. Take
a. = /7500 and f;= 320 N/mm?. [8]

A 75 mm diameter solid shaft is supported on eqd.Bearing 4 m apart. It
carries a pulley weighing. 1.75 KN at its centré. Itds/subjected to a
torque of 1.5 KNm. Ignoring the weight ¢t/ tife welght of the shaft,
determine [9]
1)  Equivaent torque to produce the saivie-tnaxitnum shear stress.

i)  The maximum shear stress and

i)  The principal stresses.

A steel specimen is subjected to the following principal stresses [9]
) 120 N/mm?
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Q6) a)

b)

Q7) 8

i) 60 N/mm?tensileand 30 N/mmécompressive. If the proportionality
limit for the steel specimenis250 N/mm?. Find the factor of safety
according to
1) Themaximum pringipal stresstheory
2)  Themaximum pringipal strain theory
3) Themaximumshéar stress theory and
4)  Thesttain energy theory. Take Poisson’sratio (1/m) = 0.3

OR
A rectangular biock of material is subjected to stresses on perpendicular
faces as,shown infigure 4. Using Mohr’s circle of stress, find [9]

1)  Thetormaland shear stresses on a plane for which 6 = 30°.
i), Khe'magnitude of the principal stresses and the inclination of the
planeson which principal stresses act.
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140 N/mm2
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|

figure 4 , 90 N/n{m}

A boltissubjected to an axial pujkef 8kiNand atransverse shear force of
3 kN. Determine the diameteraf;the ot required based on [9]
1)  Themaximum principal stressitheory.

i)  The maximum shear Siress thieory.

i) Themaximum stram-energy theory.

Take elastic limit inssimple tersion equal to 270 N/mm? and Poisson’s
ratio = 0.3. Adopt afactor ol safety equal to 3.

The wide-flange beam 'S subjected to the loading shown in figute 5.
Determinethe principal stressin thebeam at point A, whichislocated at
thetop of theweh, Althoughitisnot very accurate, use'the shear, formula
to determine the shear stress. Show the result on anelement’iocated at
this point. ) [8]
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b) Determinethe principal stressin thg@mam at pointA. [9]
vV
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Q8 a T d b‘@n Issubjected to aload of 12 kN. Deterrq'pethe principal
stfess at q]j@Pnt A and specify the orientation of the ele@abnt. [8]
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b) The T-beam is subject he gdistibuted loading that is applied along

itscenterline as shownyi ure8. Determinethe principal stressat point
A and show ther aaga}’ements located at this point. [9]0gb
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