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“Answer ALL questions' '
PART A— (10 X 2 20 malks)

State Maxwell S remprocal the01em

B Derlve the relatlon for stram enelgy due to shear
' Explam brleﬂy about flxed end moments
' _V'Deflne theorem of three moments | 7
- Show the‘ fallure of short and long coiam"r_ls;' :
_What is meant by core of a sectxon" o
._ State dlstortlon energy theory for fallure |
'What are the various stress mvarlants for thlee dlmensmnal state of stress‘?

‘ ,lee the reasons for unsymmetncal bendmg

Write Wlnkler Bach formula

PART B— (5 X 16 = 80 mar ks)

(a) A Dbar of unlform cross section A ‘and length L hangs vertlcaﬂy, '
h subJected to its own weight. Prove that the strain energy stored Wlthm .

Axp 2xL?

the bar is given b o=
. given by u=—rz
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13.

®

(a)

(b}

(a)

o)

Determine the deflection of the beam at its midpdint‘and,als,() the position
of maximum deﬂection and maximum deﬂeétion for- 'the beam given in

Fig. Q. 11 (b) Take E= 2><105 N/’mm2 and I =4, 3 x 108 ‘mm?, .

k N/m

F1gu1e 11(b)

A propped_ cantxlever of span 6 m is sub]ected toa UDL of 2 kN/m over a

Jength of 4 m from the fixed end. Determine the prop reaction and dlaw

the sheal force and bendmg moment diagrams.-

Or‘

A oontmuous beam ABCD 20 m long is f1Xed at A, simply suppmted atD
and carried on the supports B and C at 5 m and 12 m from the left end A,

s It,oarnes two concentrated loads of 80 kN and 40 kN at 3 m and 8 m
 respectively from A and uniformly distributed load of 12 kN/m over the *
"~ span CD. Analyse the beam by theorem of three moments and draw the -

shear force and bendmg moment dxagrams

A bar of length 4'm when used as a s1mply supported beam and sub]ected -
" to au.d.l of 30 kam over the whole span, deflects 15.mm at the centre.

Find the EI value for the above beam and hence determine the cr1pp11ng
loads when it is used as a column with the followmg end conditions : '

- (@) Both ends pin-jointed; - L e S ()
¢ "(ii) Oneend fixed and the other end hmged _ - o (5) -
» (111) Both ends flxed . , . o (B

or

A cylinder of 200 mm internal diameter and 50 mm thickness carries a )

fluid at a pressure of 10 MN/m?. Calculate the maximum and minimum
intensities of circumferential stresses across the section. Also sketch the

- radial stress d1str1but10n and cucumfe1ent1a1 stress d1str1but10n across .

.. the section. o ‘ _ - L (18)
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15.

"}(b)

R

(b)

\
-

A cylindrical shell made of mild steel plate and 12 m'in dlamete /’/ e
" subjected to an internal pressure of 1.5 MN/m? If the materiair=—T—s at

200 MN/m?, calculate the thickness of the plate on the basis of the

- following three theories, assuniing factor of safety 2 in"each case.

() -maximum principal stress theory o . o - (6)

(1) = maximum shear stress theory o o _ (5)

(iif) maximum shear strain energy theory.- . L (5)
Or

At a séction of a mild steel sh'alft th_e'maxim'um-torque' is 84317.5 Nm and
maximum bending moment is 5062.5 Nm. The diameter of shaft is

- 90 mm and the stress at the elastic limit in simple tension for the

@

material of the shaft is 220 N/mm?, Determine whether the failure of the
‘ mateual will occur or not accordmg to maximum shea1 -stress themy If
- not; then find the factor of safety

M ‘Defme Fatlgue . o . o - -_(-4)

(ii) What is the polar moment of mertla‘? o o AP (-}
D (i) Whatis unsymmetncal bendlng" o S @,
(iv) - What are.the reasons for unsymmetncal bendmg occurrmg in the
,beams" S . - o (4) ,
Or

A beam of T- sectlon havmg ﬂange of 100 mm x 20 mm and web of
150 mm x 10 mm and 4 m long is simply. supported at its ends. It carries

.5 kN at 40° to vertical and passing through the centroid of the section.
~. Caleulate the maximum tensile stresses and maximum compressive.
stresses,E 200 kN/mm? -~ : : (16)'
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