1. Define Poisson’s ratio.
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~ Assume suitaiz)ie' data if found necessafy.
. Answer ALL 'duestioﬁs.',
| 7  PART A — (10 x 2 = 20 marks)

2. Write anrexpression of volumetric strain for a rectangular bar subjected to an.
axial load P. ' A o ' ‘

3. ‘What do you mean by the point of contra flexure?
4. Enlist the assumptions in the theory of simple bending. R

5. What is called twisting moment?

" 6. Give any two functions of spring. '

7. A cantilever'beam\ is subjected to a point load W at the free end. What is the
slope and deflection at the free end? e o ‘
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12.

. What are the aseumptions made in Lame’s theory?

@
" . reinforced with 8 steel bars. The total area of steel bats is 2'500 mm?2, The .
~column carries a load of 390 kN. If the modulus of elasticity for steel is
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‘State the Maxwell’s reciprocal t_heerem.

" Distinguish b'efweeh thin and thi_ck'cylinders.’ .

PART B — (5 x 13 = 65 marks)

A ‘reinforced short concrete column 250 mm x 250 mm in section is

15 times fhat of concrete, fin_d the stresses in concrete an_d steel, -
_ Or -

The stresses at a pomt in a bar are 200 Nl'mm2 (tensﬂe) and 100 N/mm2

(compressive). Determine the resultant stless in magmtude and direction
~on a plane inclined at 60° to the axis of the major stress. Also detennme
' the maximum 1nten51ty of shear stress in the material at the pomt

Draw a shear f_orce_ and b’endmg moment dlagram for a sunply supported‘-

beam of length 9 m and carrying a inﬁfmmly distributed load of 10 kN/m

for a distance of 6 m from the' left end Also calculate the maximum. B M. |
, ‘011 the sectlon

) Or-i. ¢

A simply supported wo'oden beam of span 1.8 m having a cross section’

150 mim wide by 250 mm deep carries a pomt load W at the center. The

" permissible stress are 7 N/mm?2 in bendmg 1 N/mm2 m shearmg
Calculate the safe load W. :

A hollow shaft is. to ﬁransmituSOO kW power at 80 r.p.m. If the shear

stress is not to exceed 60 N/mm? and the internal diameter is 0.6 of the

external dlametel find the exte1nal and mternal dlameters assumlng L

that- the maxnnhm tori que 1s 1.4 times the méan.
Or

The st1ffness of a closed coiled helical spring 1s 1. 5 N/mm of compressmn

.under a ma}umum load of 60 N. The maximun:. shealmg stress produced
“in the wire of the spring- is 125 N/mm?, The solid: Iength of the sprmg
‘ (When the coils are touchmg) 18 given as 5cm. Fmd : .

. () = diameter of wire

(ii) mean dlametel of the coﬂs and.

' '(111) numbe1 of coﬂs requlred Take C= 4 5 x 104 N/mm2 »
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W)

(@) -
: “stress of 120 N/mm?2 ' If the efficiencies of the long1tud1nal and

&

(a)

ey

A beam of Iength 5m and of un1f01m rectangulal section is supp01ted at .
its ‘ends and’ carries uniformly distributed load over the entire length. .

"Calculate the depth of the section if the maximum pernusmble bendmg .
" . stress is 8 N/mm? and the central deﬂectlon is not to exceed 10 mm.

ﬁrOr

Derive the '-e(juation fo-r'sllope and defléction of a simpfy supported beam
- of length I’ ca1ry1ng pomt load W’ at the centre by M0h1 5 theorem

A boller sheH is to be made of 15 mm thick plate havmg a hmitmg tensile

mrcumferenual joints .are 70% and 30% respectively determine : The

| maximum perm1ssﬂ)1e d1amete1 of the shell for an mternal pressure of

2 N/mm2 .
: _ . Or .
A thin cyhnder shell W1th followlng d1menszons is flIled w1th a hquld at

atmospherlc pressure. : Length = 1.2 m. external diameter = 20 e, .
thickness of metal = 8 mm. Find the value of pressure exerted. by the

~-liquid on .the walls of the cylinder and the hoop stress induced if an
addltlonal volume of 25 em? of liguid is ‘pumped into the cyhndel Take
E=2.1 X 108 N/mm? and Pmssons ratm = (.33.

A_ PARTC.._(IX15-—15marks)

A beam of 1ength 12 m is 31mp1y supported at two supports which are 8 m .

apart, with an ovelhang of 2 m on each side as shown in Fig. The beam"

carries 2 concentrated load . of 100 N at each end. Draw S.F. and B. M :
dlagrams : \ : :
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A cantllever of length 3'm carries a umformly dlstrlbuted load of 80 kN/m -
over the entire length. If E = 2 x 108 kN/m? and .= 108 mm“ find the

. vslope and deflection at the fl_ee end using conjugate beam method.
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