Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18MR34
Time: 3 hrs “'Max. Marks: 100
Note: Answer any FIVE full questwns, c oosmg ONE full questwn from each module.

i X \ n%Module 1 A
1 Draw a Stress-Strain curve for ductile material and explain;; salient points. (10 Marks)

2

b. Derive a relation between*

%dulus of elasticity and modulus of rigidity. (10 Marks)

W OR

y ; (10 Marks)

The composite bar shown.‘m Fig. Q2(b) is 0.2mm short of distance between the rigid supports

at room temperature. What is the maximum temperature rise which will not produce stresses

in the bar? Find stresses induced when temperature rise is 40°C.
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Fig.QZ(b) (10 Marks)
Module 2
Derive expre§51ons for normal stress and tangential stress in member subjected to direct
stresses on two mutually perpendlcular directions. (10 Marks)
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resultant stress on the sectlon by Mohr’s circle.
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Fig.Q3(b) ‘ (10 Marks)
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Define Thin Cylinders. Derive expressions for c1rcumferent1al stress and longitudinal stress.
(10 Marks)

Find the thickness of metal necessary for a cylm,) al shell of internal diameter 160mm to
withstand an internal fluid pressure of 8 N/mm The maximum allowable stress in the
section is not to exceed 35 N/mm?. L, A (10 Marks)

Module-3
Explain different types of beams and loads. AL (06 Marks)
Draw SFD and BMD for a simply supported beam loaded as shown in Fig.Q5(b).
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FngS(b) (14 Marks)
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mid-point. . " (08 Marks)
Draw SFD and BMD for the beam shown n Flg Q6(b). Indicating the principal values.

Fig.Q6(b) (12 Marks)
Modulé-4
Derive bending equauon What are the assumptlon made in puf‘%‘*ﬁéndmg‘? (12 Marks)

The T-section shown'in Fig.Q7(b) is used as a simply supported ‘beam over a span of 4m. It
carries an uniformly distributed load*@f 8 kN/m over its entlre span. Calculate the maximum
tensile and compressive stresses occumng in the section.

(08 Marks)

Prove that Tmex = 1.5 Tayg In reotangular cross-section. (10 Marks)
A beam of an I-section 200mm x 300mm has web thickness 10mm and flange thickness
10mm. It carries a shearmg force of 10 kN at a section. Sketch the shear stress distribution
across the section. (10 Marks)

Module-5
Derive Torswn equat1on and-list out assumptions made in torsion. (12 Marks)
Find the maximum torque that can be applied to a shaft of 300mm diameter. The permissible
angle of twist is 1.5° in a length of 5m and the shear stress is not to exceed 42 N/mm?®.
G =84 GPa: (08 Marks)
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10 a.
fixed and other end is free.
b. A 1.5m long column has a circular cross sectmﬁ‘““bf SOmm diameter. One end of the column
is fixed in direction and posmon and the o er@enf is free. Takmg the factor of safety as 3,
calculate the safe load using (i) Rank1 &
=1/1600 (ii) Euler’s formula, takmg E

(10 Marks)




