pages.
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer any FIVE full questions, ch%gsmg ONE full question%gm each module.

ﬂ% . 4
~ Module-1

(02 Marks)

A circular rod of length ‘L’ ha its cross — section varying lmearly from larger end diameter
‘dy’ to smaller end diameter dg’” is subjected to an axial pull ‘F’. Derive an expression for an
¥ (07 Marks)

lmn Also find the net deformanon induced in the stepped bar.

o, @ (11 Marks)
{

Establish a relationship between Modulus Gf Elast1c1ty (E) A Modulus of Rigidity (G) and

Poisson’s ratig (y).” (10 Marks)
A compound bar is made of a cénltaf steel plate 60mm w1de and 10mm thick to which

copper plates 40mm wide by Smm thick are conne d r1g1dly on each side. The length of

stresses 1n ‘each materials ‘and the change in length Take Eg = 200GPa , Ec = 100GPa ,
0s=12x 10%°C , aeskZx 10%°C.

Determine 1) Normal stress and shear stress acting on a plane which is at an angle of l20°
with reference to the lOQMPa stress plane.

il) Magnitude of prineir 1 stresses and maximum and minimum shear stresses.

iii) Orientations of prm01pal planes and maximum and minimum shear stress planes.

iv) Normal stres on the planes of maximum and minimum shear stresses.

(14 Marks)
OR
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a. Stating the assumptions made, derive Lame’s equatlonsf ick cylinders. (10 Marks)
b. A cylindrical pressure vessel of 3m long and is having Im internal diameter and 15mm
thickness. Calculate the maximum intensity of shear stress induced and also the changes in

the d1mens1ons of the cylmder 1f it is subjected io?}éh internal fluid pressure of 1.5N/mm?.

(10 Marks)
Module—3
a. Establish a relationship between load mtenglty shear force and bendmg moment in a beam.
(04 Marks)

b. Draw the shear force and bending. itlloment diagrams for<the.beam loaded as shown in
Fig. Q5(b). Locate the pomt ofContra flexure if any. 4 (16 Marks)

5 wwy

20Kk

2m)

'

a. Statmg the%assumptlons made, dert
\

c E . .
—= — = E with usual notations.
(10 Marks)

b. A simply supported beam of span 5m has a ik?o“ss — section lSOmm x 250mm. If the

permissible stress is 10N/mm find
i) Maximum intensity.ofuniformly dlstnbutedm«l‘oad it can carry. .
i) Maximum concentrated load P apphed atgﬁm from one end}ﬂt can carry. (10 Marks)

Modiile-4 %)

a. Determine the dmmeter of solid shaft, which will transmit 440KW at 280 rpm. The angle of
twist must not exceed one degree per‘meter length and the maximum torsional shear stress is
to be limited to 40N/mm?’. Take = 84 KN/mm?/ (08 Marks)

b. A solid shaft transmits 25;QKW“ at 100 rpm. If theshear stress is not to exceed 75N/mm’,
what should be the diametet of the shaft? If this shaft is to be replaced by a hollow one
,;whose internal diameter 0.6 times outef” Igmeter Determine the size and the percentage

ng in weight, thc max1mum shear stress lbemg the same. (12 Marks)

a. Derive an expression for Euler’s B*uc’klmg load in a column with one end fixed and other
end free. State the assumptions made in Euler’s theory of columns. (10 Marks)
b. A hollow cast iron column whose outside diameter is 200mm and has a thickness of 20mm
is 4.5m long and is fixed at’both ends. Calculate the safe load by Rankine’s formulae using a
factor of safety of 2.5. Fmd the ratio of Euler’s to Rankine’s load. Take E = 1x 10° N/mm’

and Rankine’s constant —‘ —;E for both ends pinned case and 6= 550N/mm?®. (10 Marks)

Module-5
a. State and prove Castlghano s theorem II. (08 Marks)
b. Derlve aﬂ* erg;pressmn for Strain energy due to torsion in shaﬁs (04 Marks)
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c. A bar with circular cross — section as shown in Fig. Q9(c) is sub]ected to a load of 10KN.

Determine the strain energy in the bar. Take E = 2. I X 165 N/mm?, (08 Marks)
R ,
1o :—_— + i -
T o S
Fig. Q9(c) h— 200 mmn s ;gf

10 a. State the following theories of faﬂ@f%ré = p
i) Maximum Principal Stress theory i) Maximum Shear Stress theory. (06 Marks)
b. A bolt is subjected to an ax1a}%pull of 12KN together with a transverse shear force of 6KN.
Determine the diameter of the bolt by using .
i) Maximum Prmmpai | Stress theory ii) Maximum Shear Stress theory.
Take Elastic L1m1t in tension = 300N/mm?> , Factor of safety = 3. (14 Marks)

Al

30f3




