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: Answer any FIVE full questions, cho

\mg ONE Sfull question from each module.

Derive an expression for ana1y51s of uniformly tapering rectangular bar. (06 Marks)
With neat sketch, explain stress - St in relation for mild stee (06 Marks)
A steel bar ABCD of varying sectlons is subjected to the axial forces as shown in Fig Q1(c),
Find the value of ‘P” necessary. for equilibrium. If E = 210kN/mm determine : 1) Stress in
various segment ii) Total Elongation of bar iii) Total strain in the bar

(08 Marks)

Derive an expression for analy31s of uniformly tapermg section due to. self weight. (06 Marks)
A reinforced short concrete: “250mm in section is. remforced with 8 steel
bars. The total area of t ! .steel bar 1s 1608. Smm’ he column camesya load of 270kN. If the
modular ratio 1s 18, find the stress in concreta ‘and steel. If the stress in concrete shall not
exceed 4N/mm?, find the area of steel requlred so that the" ylumn may support a load of

400kN. (07 Marks)
Derive an expression for volumetri in due to three mutually perpendicular stresses.
Al (07 Marks)
Module-2
Derive an expression to: @stabhsh a relatlonshlp between load, shear force and bending
moment. 4 (06 Marks)

M’Draw the shear force and bendlng momen diagram for a overhanging beam shown in
- Fig Q3(b) and locate the point of contra—ﬂexure

Fig Q3(b) I‘ (14 Marks)

OR
Derive an expresswn to .establish a relationship between Bending stress and radius of
curvature. et (10 Marks)
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b. A beam of an I-section consists of 180mm x 15mm flanges. and a web of 280mm depth x

15mm thickness. It is subjected to a bending moment of 120kN-m and a shear force of

.......

60kN. Sketch the bending and shear stress dlstrlbutlon along the depth of the section.
(10 Marks)

Module-3 %,
5 a. Find the expression for the slope and deﬂectlon of a cantilever of length ‘L’ carrying UDL
over the whole length. . . (08 Marks)
b. A beam AB of 4m span is simply supporte ”'at the ends and loaded as shown in Fig Q5(b),
determine, i) Deflection at mid span i) Maximum deﬂectlon ’ i) Slope at end ‘A’
Take : E = 2 x 10°N/mm’, I=1000cm".

Fig QS(b) (12 Marks)
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6 a State the assumptlon made 1n pure torsmn theory and drive torsional equanonT = % = T
K # p
'''''' (10 Marks)

b. A solid mrcular shaft has to transmlt a power of IOOOkW athleOrpm Find the diameter of the
shaft, if the shear stress of the material must not; exceed 8ON/mm?”. The maximum torque
1.25 times of its mean. What percentage of saving in material would be ‘obtained if the shaft

is replaced by a hollow: one ‘whose internal diameter is 0.6 times ‘its ‘external diameter, the

length, material and maximum shear stress belng same? ' (10 Marks)
*** Module-4

7 a. State and deriv Maxwell s reciprocal theorem. (10 Marks)
b. State and explain Castlghano sl and I theorem. % ¥ (10 Marks)
8 a. Define prmmples of virtual: w@xk for a rigid body and state the difference between principles
of v1rtual work and prlnc1ple of complementary virtual work. (10 Marks)
tual work for a. pax”tlcle and write the statements. (10 Marks)

Module =
9 a With sultable sk € «hes explam different stages of ductile fracture. (10 Marks)
b. he creep characteristics of metals and explain creep curve for
(10 Marks)
10 a. Explain with suitable sketches stages involved in fatigue failure. (08 Marks)
b. Compare ductile and brittle fracture characteristics and derive and expression for stress
relaxation. ; (12 Marks)

“ LR

20f2




