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Note: Answer any FIVE full questions, chooS’tng ONE full question from each module.

Module 1

Define the following‘

i) True stress ii) Resm@hc iii) Ductility v) Toughness. (04 Marks)
Derive the expression for the xtension of uniformly tapering circular rod subjected to axial
load. & (08 Marks)
A steel bar ABCD 4mt long subjected to forces as ShQ m in Fig. Q1(c). Find the elongation
of bar. Take E for the: steel -as 200 GPa. -~ (08 Marks)
4 204 L
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Define the following : 1) Poisson’s Ratio oung’s Modulus

iii) Modulus of Rigidity. . iv) Bulk modulus (04 Marks)
A bar of 20mm diamete Ws ‘tested in tension. I observed that when a load of 37.7 KN is
applied. The extension measured over a gauge length of 200mm_is 0.12mm and contraction
in diameter is 0.0036mm. Find Poisson’s rati ‘and elastic constant E, Gand K. (08 Marks)
A composite baris rigidly fitted at the supports A and B as.shown in Fig. Q2(c). Determine
the reactions at the supports whe mperature rises by 20°C. Take E; = 70 GN/m’

Es = 200GN/m’ ", o, = 11 x 10°/°C.and a5 = 12 x 10°/°C. (08 Marks)

: - Ag = BoommL

b

gtee) 3
As = Bo0mwa} 1/

2m
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Module-2

3 The state of stress in a two dlmensm)nally stressed body is as shown in Fig. Q3. Determine the

Principal planes ,» Principal stress ,% Maximum shear stress and their planes Analytically and
Validate answer by graphically: (usmg Mohr’s circle). (20 Marks)

20 0| mm2
2
80Py 4—d—

{20 “‘Mmr—i’ la— 120 N|mm 2

20 NV\mm?2
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OR
4 a. Derive the expression for circumferential and radia stresses in the wall of thick cylinder
[Lame’s equation] with assumptions made. S (10 Marks)

b. A thin cylindrical vessel made of steel plates 4mm thick with plane ends, carries fluid under
pressure of 3N/mm The d1ameter of cyhnder i$'25cms and the length is 75cms Calculate

length and volume of the cylinder. Take. E 2.1 x 10° N/mm” and 1/m = 0.286. 10 Marks)

{ Module-3 k
5 a. Explain different types of loads.in beams. (04 Marks)
b. For the beam as shown in Fig. Q4(b) Determine the magnitude of load ‘P’ acting at point C,
such that the reactions at sup Wtrts A & B are equal. Draw shear force and bending moment

diagram for the beam. Mark the silent points and. therr values on the diagram. Locate the
point of contra ﬂexure if any 3 (16 Marks)

o UshNm  POBN™ lP:?

b. A rolled steel joint of T — Section used as simply supported beam has the following

Sy

dimensions : Flange (250 x 25)mm , Web = 15mm thick<Overall depth — 50mm. If this
beam carries a UDL of 50kN/m on a span of 4m, calculate the maximum stress produced
due to bendmg (10 Marks)

7 a eﬁ;n)’ Maximum shear stress theory.
(10 Marks)
b. ic 245 KW power at 240 rpm. The maximum torque may be

ue The shear stress in'the shaft should not exceed 40N/mm and the

ii) the shaft is hollow with external diameter twice the mternal d1ameter
Take modulus of rlgrdrty SOKN/mm (10 Marks)

(10 Marks)

b. Ina plate of C45 steel (oy: = 353 Mpa) subJected to a system of loads, following stresses are
induced at critical*point : ox = 150 N/mm® , o, = 100N/mm? and Ty, = 5ON/mm?®. Check
wheather there'i is failure according to i) Maximum Principal Stress theory.

i) Maximum shear stress theory. If the material is safe, find the factor of safety as per both

theories, (10 Marks)
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Module-5 6 9
Derive the expression for strain energy due to shear: (07 Marks)
Define : i) Strain energy ii) Resilience iii) Proof Resilience

iv)  Modulus of Resilience. (04 Marks)
A 2m long pin ended column of square cross section is to be made up of wood. Assuming
E = 12GPa and allowable stress being limited to 12MPa. Determine the size of the column to
support the following load safety. i) <95 KN i) 200 KNz Use factor of safety of 3

and Euler’s crippling loads for buckling (09 Marks)
OR
Derive an expression: for criti bad in a column subjected'to compressive load, when one
end is fixed and other end is free. e (10 Marks)
Derive the expression for:strain energy due to 1mpact load for axial load applications.
(10 Marks)
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