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

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50. will be treated as malpractice.
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Note: Aﬁswer-:’\aﬁy»FI VE full questions, choosing one full questi(.)nr Jrom each module.

AL Module-1

Define the following:

i) Poisson’sratio - g il) Hooke’s law Y
iii) Proof stress el iv) Shear stress |, (08 Marks)
The tensile test was conou ‘ted on a mild steel bar the to!lowmg, data was obtained from the
test: fa .

Diameter of steel bar = 16 mm. - 1 Gaugg length of the bar = 80 mm
Load at proportionality limit = 72 kN Extension at a load of 60 kN = 0.115 mm

Load at failure = 80 kN .-
Diameter of the rod at failure = 12 mm.
Determine: i) Young’s modulus

iii) True breaking stress

Finé‘i\gauge length of bar = 104 mm

ii) Proportionality limit
- iv) Percentage elongation (08 Marks)

Derive the expression for analysworadormamn of uniformly tapering circular bar.
; ; (08 Marks)
Find the extension of the bar as smwn in Fig. Q2(b) under axial load of 20 kN, E =200 GPa.
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: Module-2
The state (,f stress in a 2D stressed body as shown in Fig.Q3. Dctermme principal stress,
principal planus maximum shear stress, verify your answers by constructing Mohr’s circle.
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OR
4 A pipc of 500 mm internal diameter and 75 mm thick cylinder is filled with-a fluid at a
prussure of 6 N/mm?. Find the maximum and minimum hoop stress across thy cross section
of the.¢ 'Hnder also sketch the radial pressure and hoop stress distribution amoss the section.
NG ,, (16 Marks)
: Module-3 -
5 a. Define beam Explam types of beams. (04 Marks)
b. A cantilever beam of length 2m carries a point load as shown in I 18 QS(b) Draw the shear
force and benomgs’*noment diagram. \
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00 OR
6 A simply supported beam AB of span 6m is loaded as shown in Fig.Q6. Draw SFD and
BMD.
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Y Module-4
7 a. Explain theory of pur¢bending. L (04 Marks)
b. With assumption derive bending moment equation il . E <0 (12 Marks)
OR Gy
8 a. Derive the expression for Eulers Bernoulis equation for deflection. .- (08 Marks)

b. Derive an expression for deflection of Cantilever beam with point load: at the free end.

(08 Marks)

Module-5
9 a er%e the assumptlons and derive the expression for torsion equation for a cir cuidr shaft.

(19 Marks)
b. A hal ow circular shaft 200 mm external diameter and metal thickness 25 mm is transmitting

‘ pOW@r at 200 rpm. The angle of twist over a length of 2m was found to be 0.5°. Cdlul‘dte the
- power-transmitted and the maximum shear stress induced. Take G = 84 kN/mm®. (06 Marks)

OR
10 a. With usual notations derive Rankine’s formula. (10 Marks)
b. Explain assumptions in Euler’s column theory. (06 Marks)
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