(1) Question No. 1 is compulisory.

(2) Answer any four of the remaining six questions.
(38) Figures to the right indicate marks.

(4) Assume missing data suitably.

Define and explain in brief :

(a) Hooke's law (f} Hoop stress

(b) Point of contrafiexure (g) Principal planes
(c) Section modulus (h) Slendourness ratio
(d) Rigidity modulus (i) Proof stress

{e) Core of a section (j} Factor of safety.

- (a) Sketch SFD, BMD and max. Bendingment for a beam shown.
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.' (b} Find the total change in length of the bar shown in figure.
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(through out the bar)

(a) Find the area of the Core of I-section shown in figure.
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(b} Fora strained material shown in figure.
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(i) Find major and minor principal stresses and their locations.
(i) Max shear stress and plane of maximum shear.
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Bending moment of 20 kN-M (Sagging)
Find :
(i) Depth of Neutral axis
(i) Maximum bending stresses in compression and tension.

(i) Magnitude of compressive force on top flange
(iv) Bending stress at the junction of flange and web.

5. (a) Sketch shear stress distribution diagram across the section take shear force 100 KN
{ &0 |
x ‘J't
T 7o

-
£

10
—shds. ALL DIipgry- tN I

125
1O g

Ty

> e




. 5032-RC-6182-08. 3

(b)

(a)
(b}

(a)

diameter and volume of the shell. Take Pisson’'s ratio as 0-3 and E = 2 x 105 N/mm?2,

Find slope and deflection at peints B and C shown below : 10
Value of E!l throughout the span of the beam is constant.
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For a hollow circular shait having internal diameter 0-5 times the external diameter is to 15
be designed to transmit 50 kW at a speed of 7-5 Hz and shear stress is ngt to exceed
85 N/mm?2.
Calculate :

(i) External diameter of the hollow shaft

(ii) The angle of twist in degrees between sections 1-5 M apart.

(i} Find the % saving in material of the hollow shaft. Compared with a solid shaft

designed for the same condition. '

A thin cylindrical shell 4 m long and B0 cm in internal diameter with 12 mm thick plates is

having longitudinal revited joint with 70% efficiency.
This shell is subjected to internal fiuid pressure of 200 N/mm?. Find the changes in length,
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(b} A strut built up of two 250 x 75 mm channels placed back to back at a distance of
100 mm apart and rivetted to flange plates each 300 mm wide and 12 mm thick as shown
in the figure.

Calculate the second moment of the area about axis AA and BB. (Neglect the effect of rivets)
Properties of one channel are :
A =366 cm? I =3440cm* [ = 166 cm®.

Distance of the centroid G, from gack = 19 mm and the effective length is 5 m. Calculate
the working ioad using Rankines formula.

and ES. = 4.

Take o, = 90 N/mm? a= 7500
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