50, will be treated as malpractice.

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
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{03 Marks)

ulk-modulus (K) and Poisson’s
ratio (%), : {07 Marks)
A stepped bar is subjected to fcn_ces as shown in Fig.Q. l(c) Dete;mme the stress induced in

different portions and Net deformatson in the stepped bar Take E=2x10°

mm
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FigQ.i(e)

Derive-an expression for the total elongataon of tapered” ba1 varying diameter from d,; to d»
subjected to axial load ‘P’ - ? (10 Marks)
A steel bar is placed between two copper bar, eachshaving same area’”_fnd length as the steel
bar. These are rigidly connected together at a tempel ature of 25°C: When the temperature is
raised to 325°C. The 1ength of the bar is increased by 1.5mm compute the original length
and find the stresses in each bar. Take Esteel 5210GPa, Eo IOOGPa, Olgtear = 12 x 1O 6/"
=17.5 x 10 6/°C ; ‘ (10 Malks}

; “Module-2
Derive the expressmn for normal stress and shear st s on a plane inclined at ‘0’ angle to
the vertical axis in a biaxial stre ‘system with sheai eS8, {10 Marks)
Determing the wall thicknessinecessary for a thick-steel cylinder shell having 200mm inner
diameter to withstand an'mteinal pressure of* 40MPa. Permissible tensile stress in the
material is 100MPa. Also sketch the vauatlon of hoop stress and radial stress across the

.-f._fthnckness , # L (10 Marks)
. A plane element subjected to stress: shown in Fig.Q.4(a). Determine principal stresses, Max
shear stress and theu plane, Use Mohr s mrcle method. (10 Marks)

. 1OMR

v GoM) .
° r""+ "lL"sampa_

o] H?q_q——?——ao T

A cylindrical thin: dlum 800mm in diameter and 3m long has a shell thickness of 10mm, If

the drum is subjeeted to an internal pressure of 25 bar, Calculate the change in diameter,

change in Iength and change in volume, Take E = 200GPa, = = 0.25. (10 Marks)
1 of2

Fig.Q.4(a)

[ e



f 1"TME34

Module-3
5 a. Explain different types of beams and loads, (05 Marks)
b. Draw SFD and BMD for the beam shown in Fig.Q.5(b). K
BokA sknj, - '{'_"‘_’f{“ﬂ

(15 Marks)

M_o_

6 a. Prove the relations T = {10 Marks)

b. A cantilever beam of square sectlon OOmm x 200mm, 2m long JUSt fails in bending, when a
load of 20kN is placed at its, free end. A beam of the same material having a rectangular
cross-gsection 150mm x 30(}mm Stmply supponed over ‘a span of 3m is to be used under

uniformly distributed load ‘W’ . What can be maxnnum value of W'? (10 Marks)
L MI_L@_A
T =t G6
7 a. Listallthe assumptlons and derive the torsmn fonmula in standard form T R
: (10 Marks)

b. A hoﬂow shaﬁ having diameter: ratlo of 0.4, transmits 562.5kW power at 100rpm.
' Determme cross-sectional dunensnons of the shaft, if shear stress is not exceed 60MPa and
twist in length of 2.5m should not-exceed 1.3°, Maxmlum torque transmitted is 25% higher
than average torque G = 9OGPa g : (106 Marks)

8 a. Derive an expression fé)r critical load in a ¢Glumn subjected to compressive load, when one
end is fixed and the other end free. (10 Marks)
b. A 1.5m long colifin has a circular cross-section of 50mm d:ametel One end of the column
is fixed and other end is fiee. Take factor of safety as 3, caiculate the safe [oad using
R

i) Rankme S formula take yield stress = 560 N/mm__‘:_ and a= 1600
‘ (10 Marks)
9 : X[_iji:ain Factor of safety. (04 Marks)
b “Explain maximum noriial stress theory and ‘maximum shear stress theory. {08 Marks)
¢:... ‘A bar of 5m long: and 50mm diameter hangs vertically and it has collar attached to it to the
lower end rigidly. Détermine maximum stresses induced when
i) Welght 'of 3000N falls thro gh:a height of 100mm on the collar.
if) Welght of 30kN falls thmugh a height of 10mm on the collar. Take = 2 x 10° N/mm’,
(08 Marks)
4 ., OR
10 a. Derive the expression for strain energy due to shear stress and bending, (10 Marks)
b.  The stresses mduced at a critical point in a machine component made of steel (G, = 380MPa)
are as follows: & L1002 =, 6, =40——s N 5, 1, =80—— calculate factor of safety by
A —— mm mm
i) Rankine’s theory  ii) Guest’s theory. (10 Marks)
LI
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