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structions :
(i)  There are Nine Questions in this Paper.
(i) Attempt Five questions in all.
(iii) Question No. I is Compuisory.

(iv) The marks are indicated in the right hand margin.

Choose the correct answer of the fSllowing (any seven):
2x7=14

(a) A ‘localised compressive stress at the area of
contract betweei two members is known as:

(i) Shear
\_,ﬁfi)/Crushing
(i11) Bending
(iv) Tensile
(b) In case of a circular section the section modulus i

given as:

i) =116

(i) 7 /16

o
8 i’ /32
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(c) Forno tension in the section, the eccentricity mlixas el

not exceed:
(i) k¥d
(ii) 2k¥/d
(iii) 4k*/d
(iv) k/¥d
(dyPhe slope and deflection at the section in a loaded beam
| can be found out by which of the following methods?
(i) Double integration mecthod

(i) Moment area method

(iii) Macaulay's methc')g,;;ﬂ

WAny of the above

j) A cantilever of length I is carrying a uniformly
distributed load ¢ per unit run over the whole

span. The defleciion at the free end is given as:
(i) WI1Y4El s,
(i) W1Y4E]
i) WIY/BE]
(iv) W1V 16E]
() A beam of length 4 m, fixed at both ends carries a
point load 120 kN at the centre. If EI for the beam
{¢ 20000 kNm?2, deflection at the centre of the beam
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@ii) 2mm
(iti) Smm
(iv) 10 mm

(g) Pressure vessels are made of:

(i) Non-ferrous materials
(ii) Sheet steel
(iii) Cast iron
(iv) Any of the above

(h) In thick cylinders the variation in the radial as well

as circumferential stress across the thickness is
obtained with the help of:

(1) Clapeyron's Theorem

(i) Castigliano Theorem
ki) Lame's Theorerm
(iv) None of the above

() The strength of a hollow shaft for the same length,

material and weightis _ asolid shaft:
(i) Less than '

i) More than
(1i1) Equal. than

(iv)None of the above
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() Incaseofa solid shaft strain energy in torsiog, ggrz

unit volume is equal to:

(iii) ¢?/6C

(iv) r2/8C |
2. (a) A rod of length "1" tapers uniformiy from dlameter

d, to a diameter d,, Its wider end is fixed and lowel

end is subjected to an axial tensile load P. Calculate

the elongation in case of above taper rod. ?.j -

(b) A bar of steel is 60 mm* 60 mm in section and 180

mm long. It is subjected (o a tensile load of 300

kN along the longitudinal axis and tensile loads of'

750 kN and 600 kN on the lateral faces. Find the
change irl the dimensions of the bar and change in |
the volume. Take E=200 GN/m? and -lir?j_oj |
3. Draw the Moht's stress circle for the direct stresses Dfi
ﬂ 65 MN/m’ (tensile) and 35 MN/m?* (compressive) and"z
estimate the magnitude and direction of the resultantl
stresses on the planes making angles of 20° and 65° 1
with the plane of the first principal stress. Find also theL |
normal and tangential stresses on these planes. 14 l
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\ﬁWW.E.I’FQﬂ)I’YWihBt'lS shaft Couplings 9 4 %} Assuming suitable example discuss "Moment Eﬁgs 3
(b) A soh;ifs;eel shaft is Subjected to a torque of 45 method” to find the defection of beam. Why Momeny
kNm. Ifthe angl iat: ]
“': L ﬂi ehofl\wst 15 0.5° per metre length area method is more useful as compared to douy|.
ol the shall and the shear stress is not allowed 1o : |
£ i tion method. '
exceed 90 MN/m2. find- mtegra: ! i s ., 6 ’l
@ Suitable diameter for the shaft (ii) Firil fieciees | (b) A cantilever of length I carrying uniformiy distnibuteq |
ter shisHr Shress aa S e, ! load w per unit run for a distance ‘2’ from the fixeq
‘er angle of twist and (i) Maximuz shear end. Calculate deflection at the end ot uniformiy s
strain in the shaft assume C=80 GN/m? - ‘
3 = m¢. 10 : :
tte 5 imple be: i : distributed load and at the end of cantilever. 8
. pie beam with an overhang is 5 ried at poi
2. JjE;?Fi e 1), A un g - upporicd at points A and 7, (a) Define (i) Hoops stresses (ii) Longitudinal stresseg
i gu - A uniform load of intensity g=200 Ib/ft acts ‘ Q/ 4 i) Maxi . . .
i aximum shear stress i nte
throughout the length of the beamn and a concentrated load ‘: an h(m il Xt
0 P=14 k at a poj : to thin shells. 6
1 Katapoint 9 ft. from the lefi-hand support. The span
f length is 24 ft. and l?p g (b) A built up cylindrical shell of 300 mm diameter, 3 m
-and the length of the cverhang is 6 ft. Calculate : Py Sy, AT ] |
e the shear force V and bendilkmaBhent M at cioss sectich D : ong an mimn ihick 1S subjecicd 10 an interna
n located 15 ft. from the left-hand rt 14 ,. pressure of 2 MN/m*. Calculate the change in length,
; eft-hiand support. e
. U diameter and volume of the cylinder under that
‘ —9 ﬂ“;'lp’:ﬁL pressure if the efficiencies of the longitudinal and
N A% q = 200 Ib/ft " T : .
D R O B e B e el circumfercntial joints are 80% and 50% respectively.
LI T T s mieness,
i D z = e Take E<200 GN/m?® and m=3.5. 8
t 'r l 8. (a) Caleulate circumferential and radial stress ina thick
15 ft
, ;e;!! ' ' SN ey RB} g | cylinder assuming internal pressure =P, and outer
,'—_-—24 ft _.|._.5 fi .‘ surface of cylinder is exposed to atmospheric
Figure (i) Beam conditions. 8
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www.ErF{ot;l)Jqu tfck cylinder of 150 mm outsjde radius and 100

mm inside radius is subjected to an external

pressure of 30 MN/m? and the internal pressure of

60 MN/m’. Calculate the maximum shear stress in

the material of the cylinder at the inner radius. &

9. (a) Considera solid circular shaft of length | and radius
R, subjected to a torque T producing a twist @ in

the length of the shaft. Calculate strain energy in
torsion. 6

(b) A 1 m long beam rectangular in seeticn 30 mm wide
and 40 mm déep is supported on rigid supports at

its ends. Ifit is struck at the centre by a 12 kg mass

falling through a height of 60 mm find: (i) The

instantaneous stréss developed and (ii) The

instantaneous strain cnergy stored in the beam.

Take E=200 GN/m?. 8

-k
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