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Note: Answer any FIVE full questzons--? choosmg ONE full questmn f om each module.

1 a. Derive an expression for extensxo '''' of the uniformly tapered “‘t‘ectangular bar subjected toan - -

"""" ¥ (10 Marks) ‘

b. A steel circular bar has three: segments as shown in ng;@l (b). Determine : '
(1) The total elongatmn of the bar
(i1) The length of the middle segment to have zero elongatmn of the bar.

axial load.

;3»;;;

Take E=2.05 X 105 N;fmm

50, will be treétéd as mﬁlf)rabtiee.

g blank ﬁages. "

4248

2 a

105 GPa o= 12 x 105G

pulsorily draw diagonal cross lines on the remainin
»appeal to evaluator and /or equations written ég,

Module-2-

3. a. “Forthe element subjected fo biaxial stress ‘state, derive expressions for normal and tangential

b-"A thin cylmdncalww ell 2 m long has 200 mm internal diameter and thickness of the metal
10 mm. It is=fi lled completely wq:!;l’"r""a fluid at atmospheric pressure. If an additional

2. Any revealing of identification

25000 mmmﬂu
. find the change n dlameter Take E =2 x 10° N/mm? and Poisson’s ratio — = 0.3.
" (10 Marks) E
OR
<t ~A point in a machme is subjected to the stresses as shown in Fig.Q4(a). Draw the Mohr’s

~circle and determme .
(i) Stresses on.a plane which is at an angle of 60° with respect 80 MPa stress plane

- (i) Magnitude of prmc;pal stresses and their orientations
(iii) Maximum and minimum shear stresses and orientations of their planes.

. Important Note : 1. On i:-ompletin'gl'your‘@swers, com

and 40 mm mtemal diameter. The: tu’be is closed at each. end by rigid plates of negligible
‘thickness. Ifthe temperature of the assembly is ralsed by 60°C, calculate the stresses
developedlym copper and steeLNeglect the effect of tlg""ﬁtenmg the nut. Take E, = 210 GPa,- =+ .
Aw =175 x 106/°C """ ~ (10Marks) | . -

stresses acting on a plane inclined at an angl’e 0 with the Y-axis. (10 Marks) =~
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Fig.Q4(a) (10 Marks)
b. A thick cylindrical pipe of outside diameter 300 mm and internal diameter of 200 mm 1S
subjected to an internal fluid pressure of 20 N/mm? and external fluid pressure of 5 N/mm”.
Determine the maximum hoop stress developed and draw the variation of hoop stress and
radial stress across the thlckness : (10 Marks)

Vi
% g 5

Module-3
a. Draw the shear force and bending moment diagrams for the overhanging beam carrying
uniformly distributed load of 2 kN/m over the entire length and a point load of 2 kN as

shown in Fig.Q5(a). Locate the point of contra flexure.
2 KW fors 2 KN

A 59 e e

L«——— w ¥ 2m o
' Fig.Q5(a) _’\ ) %ﬁéﬂ‘gﬁ%ﬂmm

b. Derive the equation =y with usual notations. State.the assumptions in the

derivation. - ) (10 Marks)
: OR _
a. Draw the shear force and bending moment diagrams for the cantilever beam shown in

Fig.Q6(a).

7 | 31@4 lo K/ I a
I | [ 2 r~ 0+
_ Fig.Q6(a) (10 Marks)

b. A beam of an I-section 200 mm x 300 mm has web thickness 10 mm and flange thickness
10 mm. It carries a shearmg force of 10 kN at a section. Sketch the shear stress distribution

across the section. 3 : (10 Marks)
Module-4
' A7 . o g : .
a. Derive the torsion equation i with usual notations. State the assumptions made
. r
in the derivation. (10 Marks)

7 A~AF2
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b. The load on a bolt consists of an axial pull of 10 kN togethter w1th a transverse shear force of
5 kN. Find the diameter of the bolt : . B
(1) Maximum principal stress theory Y

(1) Maximum shear stress theory (10 Marks)

8 a. Determine the diameter of a solid shaft which transmits 300 kW at ZSQ@m The maximum
shear stress should not exceed 30 N?“fiam and twist should not be:more than 1° in a shaft
length of 2 m. Take modulus of ngldlty G =1 % 10° N/mm?2. “T“?““Mw (10 Marks)

b. A hollow shaft is to transmit 250‘“KWpower at 100 rpm. If the shear stress is not to exceed
60 MPa and internal diameter is-0.6 times the external diameter, find the external and

internal diameters, assummg that the maximum torque is 14 times the mean torque.
= (10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)
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