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Instructions:

1. All questions are compulsory.

2. Figures to the right indicate full marks.

3. Make suitable assumptions wherever necessary.
4. Start new question on new page.

Q.1 Objective Type Questions - ( Fill in the blanks, one word answer, MCQ-not more than Five in case  (15)
of MCQ) (All are compulsory) (Each of one mark)
1. At the point maximum deflection, the slope is for a simply supported beam.

2. is the ratio of lateral strain to longitudinal strain for a given material when the material is
stressed within the elastic limit.
3. is the property by virtue of which the materials return back to their original position after
removal of external force.
4. Section modulus is the ratio of _ of a section about the neutral axis to the distance of the
outermost layer from the neutral axis.
5. The maximum stress induced in a body due to suddenly applied load is the stress induced
when the same load is applied gradually.
6. State the flexural/bending equation.
7. Stress is a tensor quantity. True/False
8. State the units of twist.
9. Write the location of the maximum bending moment for a cantilever subjected to vertical point
load at the free-end.
10. Name the plane with no shear stress acting on it.
11. When a body is subjected to a direct tensile stress (o) in one plane, then the tangential stress on
an oblique section of the body inclined at an angle (0) to normal of the section is equal to

a. psin 20

b. pcos 26

c. g sin 20

d. 12—) cos 20

12. Polar moment of inertia of a solid circular shaft of diameter D is
a.mD3/32
b.mD*/32
c.mD3/64
d. tD*/64
13. The bending moment on a section is maximum where shearing force is
a. maximum
b. minimum
c. changing sign
d. zero
14. The flexural rigidity for the deflection of the beam is expressed as
a.l/E
b. E/l
c. 1/EI
d. El
where E=modulus of elasticity, [=moment of inertia

. a2 .
15. The expression EI d—szl at a section of a member represents

a. bending moment
b. shearing force
c. rate of loading
d. slope
Q.2 Answer the following questions. (Attempt any three) (15)
A) Explain the Theory of simple bending and list down the assumptions for it.
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B) Derive the equation for shear stress produced in a circular shaft subjected to torsion. Also,
determine the maximum torque transmitted by the shaft if maximum shear stress induced in the
shaft is 45N/mm?. Consider a solid shaft of 150mm diameter.

C) Name the different methods for determining slope and deflection at a section in a loaded beam.
Also, for a 6m long simply supported beam subjected to point load of S50kN at its centre, determine
the i. deflection at the centre, ii. Slope at the supports. The moment of inertia of the beam cross-
section is 78 x 10° mm* and the Young’s modulus for the beam material is 2.1 x 10° N/mm?.

D) What do you understand by the term “Theories of failure”? Name the theories of failure and explain
any one in detail.

Q.3 A) A simply supported beam carrying uniformly distributed load of 40kN/m runs over the whole span.
The section of the beam is rectangular having a depth of 500mm. Determine the length of beam if
the maximum stress in the beam material is 120N/mm? and moment of inertia of the section is 7 x
108 mm*.

B) Considering a point in a strained material, a plane is subjected to normal and shear stresses of
560N/mm? and 140N/mm? respectively. While another plane is subjected to 280N/mm? of normal
stress and 140N/mm? of shear stress as shown in the figure. Determine the following:

i. principal stresses and location of the planes on which they act,
ii. maximum shear stress and the plane on which it acts.

140N/mm?

280N/mm?

Al——> 140N/mm?
560N/mm?

OR
B) A wooden beam of rectangular cross-section supports a uniformly distributed load of 20kN over a
span of 3.6m when the beam is simply supported. If the depth of the section is to be twice the
breadth, and the stress is not to exceed 7N/mm?, then find the dimensions of the cross-section.
Also, what would be dimensions of the cross-section, if it carries a concentrated load of 20kN
placed at the centre with same ratio of breadth to depth?

Q.4 A) A beam with an isosceles triangle cross-section is subjected to a shear force of 30kN at a section
with 150mm as the base width and 450mm height. Calculate i. horizontal shear stress at the neutral
axis, ii. The distance from the top of the beam where shear stress is maximum, iii. Value of
maximum shear stress.

OR
A) A bolt is subjected to an axial pull of 12kN together with a transverse shear force of 6kN. The
elastic limit of the material is 300N/mm?. Determine the bolt’s diameter using the following
theories:
i. maximum principal stress theory
ii. maximum shear stress theory
iii.maximum strain energy theory
Assume the factor of safety as 3, Poisson’s ratio as 0.3.
B) Define the following terms: strain energy, resilience, proof of resilience, modulus of resilience.
Derive the expression for strain energy stored in the body when the load is applied gradually.
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