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§ 1 a Define the following terms : Bt

4 (i) Strength (i) Stress & iii) Ductility (iv), Young’s modulus. (04 Marks)
3 b. Derive expression for elongaho 1'0f uniform bar. . (04 Marks)
g c. The tensile test was conductgd*on a mild steel rod anekéthe following observations mode :

2 (1) Diameter gﬁsteg,l rod =16 mm ~ %

3 (i)  Gauge length'ofrod = 80 mm \

=3

(i) Load atv“pmportlonahty limit = 72 kN
(1v) Extmgfat load of 60 kN = 0 lﬁ mm
(v)  Loadat failure = 80 kN {

(vi) <Final gauge length of rod = l(ﬂ'mm
(vi) "~ Diameter of rod at failure =12 mm

Fmd ﬁ) “Young’s modulus «(ii) Stress at propor;@ahty limit

"(m) Percentage f:longa.tiol;t;y (12 Marks)
& OR q.-. M‘ %
2 a. Determine the magmtudeﬁW i load b neccssarytg produce Zero ngf* hange in the length of
straight bar. Take A = 400, mm %‘“’
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(10 Marks)

3 a Derlve expression for no. 1al stress and shéﬁx,diress on a plane inclined at ‘6’ to vertical axis
“%in a state of biaxial s;:gss along with she&sfress (10 Marks)
B JThe state of stress aéafpomt na strame.ﬂ material is shown in Fig. Q3 (b).

) 40Mpa

Fig. Q3 (b)
Determine : (i) “Principal stress
(11) Qrientation of Principal plane.
(111)”Max1mum shear stress
Verlfy th§ results using Mohr’s circle. (10 Marks)
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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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OR
a. Derive expression for hoop stress and longitudinal stres&!tﬁm cylinder. (10 Marks)
b. A pipe of 500 mm inside diameter and 75 mm thick is filléd with a fluid at a pressure of
6 MPa. Find the maximum and minimum hoop stf%‘%syacross the cross section of cylinder.

Also sketch the radial pressure and stress distribﬁﬁrﬁaéross the section. (10 Marks)

a. (08 Marks)
b.
(12 Marks)
L4 B,
a. Derive 51mple Bénamg equation with usuéil assumptions. (12 Marks)

b. ACL begm ;.YSmmeSmm cross sectionand 1 m long, supported at its ends fail when a
central }aacﬁtf 800 N is applied on it.‘What UDL will break a Cantilever of same material
50 murh % 100 mm deep and Zmi“e‘ng £ (08 Marks)

; giél"“

s

20 times dlameter of shaft. (10 Marks)
e
m% :
a. Derive Crlpplmg” load for a column W‘ith both ends gé’? (10 Marks)
A solid, ,xzound bar of 60 mny meter and 2.5 n’r@ﬂg is used as a strut. Find the safe
ake E =200 GPa, Facto r-of safety = 3. Q»» w«i”" (10 Marks)
/ £N Mgdule—s
a. Define theories (ﬁ@faﬂure and exp]ﬁ'ﬁilts relevance in design of members. (08 Marks)
b. Explain maiiimmn Normal stress theory and Maximum shear stress theories of failure.
& S (12 Marks)
% &
Afe OR
Derive strain energy exf i‘essmn for a structure subjected to axial load. (05 Marks)

A rod of circular sectlo 1s to sustain a twisting moment of 300 kNm and bending moment
of 200 kNm. The- materlal of the shaft is having ¢, =353 MPa. Determine

Diameter of shﬁﬁ smg Rankines theory and Guest s theory using factor of safety = 3.0.
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