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Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

English version is Authentic

Explain hook’s law.

Define :

(1) Poisson’s ratio. (2) Bulk modulus. (3) Compressive stress.

A steel bar 20 mm in diameter and 4.0 mt. Long is subjected to an axial tensile
load of 60 kN. The increase in length is 2.0 mm. Calculate the stress, strain
and Young’s modulus.

Draw the shear force and bending moment diagram for the following.
(1) A cantilever beam of span ‘1’ carrying u.d.l. w/unit run throught the
span.
(2) A simply supported beam of span ‘1’ and carry u.d.l w/unit run
throught the span.
Draw S.F. and B.M. diagram for a beam loaded as shown in Fig. No. 1.
OR
Draw S.F. and B.M. diagram for a beam shown in Fig. No. 2.

Explain :
(1) Long column  (2) Short column (3) Crushing load (4) Buckling load
A column 5 mt. long with both ends fixed has hollow circular section of
internal 120 mm diameter and 10 mm thickness. Taking E=2.1 x 10° N/mm’
. Find Euler’s buckling load.

OR
According to Euler’s theory state the four cases for the long column and with
the help of sketches, give the formula for the crippling load in each case.
A steel road of 3.0 mt. long and 50 mm diameter is used as a column with one
end fixed and other free. Determine the crippling load by Euler’s formula.
Take E=2.0 x 10° N/mm’ .

Define Neutral axis. Give assumptions made in the theory of simple bending.
A beam 300 mm X 450 mm is simply supported over a span of 4.2 mt. to
carry an u.d.l of 50 kN/mt over entire span. Find maximum bending stress in
the section.

OR
Sketch qualitative shear stress distribution diagrams across
(1) Hollow square ~ (2) H—section  (3) T — section
(4) L — section (5) Hollow circular section

A timber beam 125 mm wide and 200 mm deep is simply supported over
a span of 3.0 mt. . Find maximum u.d.l. the beam can carry over entire
span if bending stress in the beam is not to exceed 70.0 N/mm”.
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Give slope and deflection equations for the following.

(1) Cantilever beam with u.d.l. on entire span.

(2) Simply supported beam with central point load.

(3) Simply supported beam with central point load and u.d.l. on entire span.
A wooden beam of 150 mm x 300 mm cross section is simply supported with
4.5 mt. span. Find out u.d.l. that can be placed on its full span so that
deflection at centre is 5 mm. Take E=0.12 x 10° N/mm’

OR

Define :
(1) Shear force (2) Point of contraflexture (3) Hogging moment
What do you mean by section modulus ? Find an expression of section
modulus for rectangular and circular section.
Find change in length of bar as shown in Fig. No. 3. The diameter of bar is 25
mm. Take E=2.1 x 10° N/mm? .
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