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15.

16.

‘a) DeriVe an expression for change in volume of a thin cylinder subjected to

internal fluid pressure.
(OR)

b) Determine the maximum and minimum hoop stress across the section of a
pipe of 400 mm internal diameter and 100 mm thick, when the pipe contains
a fluid at a pressure of 8 N/mm?2, Also sketch the radial pressure distributi(_)n

and hoop stress distribution across the section.
PART -~ C

a) A tensile force of 200 kN is applied on to the face of 300 mm X 5 mm for a
rectangular bar of dimensions 300 mm X 20 mm X 5 mm. Find the change in

volume.

(OB

- b) Using cdnjugate beam method, find the maximum slope and de_ﬂectibn for a

cantilever of length 3 m loaded with a 5 kN force :a_t free end and 8 kN force
at 1 m from the free end. Take E = 200 GPa I=300 x 106 m*,

[

(1x15=15 Marks)
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Answer ALL questions.

PART - A

. Differentiate Elasticity and Elastic Limit.

What is principle of super position ?

Define :
a) Shearing force and
b} Bending moment

What is neutral axis of a beam section ? How do you locate it when a beam is under
simple bending ?

Define torsional rigidity.

‘What is a spring ? Name the two important types of springs.

A cantilever beam is subjected to a point load W at the free end. What is the slope
and deflection at the free end ?

State the Maxwell’s reciprocal theorem.
How does a thin cylinder fail due to internal fluid pressure ?

State Lame’s equations.

Maximum : 100 Marks

(10%2=20 Marks)
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PART - B

11. a) Asteelrod of diameter 32 mm and length 500 mm is placed inside an aluminium
tube of internal diameter 35 mm and external diameter 45 mm which is 1mm
longer than the steel rod. A load of 300 kN is placed on the assembly through
the rigid collar. Find the stress induced in steel rod and aluminium tube.

Take the modulus of elastlcu:y of steel as 200 GPa and that of aluminium as
80 GPa. '

(OR)
b) At 2 point in strained mster:i_ei_l the ::re:s_"pl_tant intensity of .s_tress a_cros_s.a
vertical plane is 100 MPa tensile indined at 85° clockwise to its normal. The

normal component of mtensu:y of stress ac1 oss the horizontal plane is 50 MPa -

compr essive. Determine gr aphlcally usmg Mohr’s circle method
i) The position of principal planes and st1 esses across them and

11) The normal and tangential stress acwss a plane which is 60° clockwise to
the vertical plane.

12. a) 1) A simply supported beam AB of l'e_:rigth: 5 m carries point loads of 8 kN,
10 kN and 15 kN at 1.50 m, 2.50 and 4.0 m respectively from left hand
support. Draw shear force and bending’ moment diagram. (8)

11} A cantilever beam AB of length 2 m carries a uniformly distributed load of
12 kN/m over entire length. Find the maximum shear stress and bending
stress, if the size of the beam is 230 mm X 300 mm, (5)

(OR) o R o (

b) i) Draw shear force diagram and :_bending moment diagram for the beam
shown in figure 12 (b)(). |
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(5%13=65 Marks)
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ii) A cantilever beam is made up of a flitched sectlon as shown in figure Q. 12 b (ii).
If the allowable bending stresses in steel and timber are respectively
165 N/mm? and 8.5 N/mm? find the value of W.
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Flg Q 12(b)(u>

13 a) A hollow shaft of extemal dlameter 120 mm transmlts 300 kW power at

" 200 r.p.m. Determine the max1mum mternal dlameter 1f the max1mum stress i

' in the shaft is not to exceed 60 N/mm
OR) '

b) A closely coiled helical spring of mean d1amete1 20 cm is made of 3 cm dlameter :

rod and has 16 turns. A weight of 3 kN i IS dropped on thlS sprmg Fmd thei -

height by which the weight should be dropped befme stnkmg the Sprlng w
that the spring may be compressed by 18 cm Take C = 8 X 104 Nlmrn :

14. a) A beam of length 5 m and of umf01m 1ectangu1ar sectlon is supported at. 1ts‘ R
ends and carries uniformly d1st11buted load over the entire length. Calculate
the depth of the section if the maximum permlss1ble bending stress is
8 N/mm? and the central deﬂectlon is not to exceed 10 mm. E = 200 GPa.

(OR)

b) Derive the equation for slope and deflection of a simply supported beam of
length ‘L’ carrying point load ‘W’ at the centre by Mohr’s theorem.
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