Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpfaetice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Mo dule-1

Sketch a typical stress-strain curve for the ductile matenal and explam bneﬂy the salient

-features of the curve. o " (05 Marks)
Derive an expression fon.ethe deformation of tapered ular bar subjected to axial force.
(05 Marks)

A steel tube of 30mm external diameter and 20mm 1nterna1 diameter encloses a copper rod
‘ towhich it is rigidly jointed at each end. If at a temperature of 10°C there
is no longltudmal stress, calculate the stresses in the rod and tube when the temperature is
raised to 200°C. Take E for steel and copper as 2. 1x10° N/mm’® and 1x10° N/mm”
respectively. The value of coefficient of linear expansion for steel and copper is given as

1 lxlofé peiiw’»"C and 18x107° per °C respectively. (10 Marks)
s W OR ; :
Define the three elastic constants and derive the relationship between them, . (10 Marks)

For the state of stress shown in Fig.Q2(b), determine the principal stresses and locate
principal planes. Also obtam maximum tangenual stress and locate correspondxr‘g planes.
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(10 Marks) -

}Deﬁne shear force, bendlng moment and point of contraﬂexure | } (06 Marks)

Draw SFD and BMD for a simply. supported beam shown in Fig.Q3(b). Also find the
maximum bendmg moment and its locat1on
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Fig.Q3(b) o i (14 Marks)

‘ OR .
Estabhsh the relatlonshlp between shear force, bending moment and load 1ntens1ty (06 Marks)
For a cantilever beam subjected to a UDL of intensity w/unit length throughout, plot the
SFD and-BMD. , ; (06 Marks)
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ng the salient points.

Co Draw SFD and BMD for the beam shown in Fig. Q4(c) sh :
v @ o SkN

R (08 Marks)
5 a
: _.rspan of 8m. The beam cames a UDL of 1.5 kN/m on, the entire span. Determine the
maximum tensile and compresswc stress. ;
- (10 Marks)
6.a (04 Marky)
’ b '(04 Marks)

© (12 Marks) -

Module-4 ’
BT B \ i T = GO- : ; :
Denve the torsion equation for a circular shaft —=—=— with usual notatlons (10 Marks) ‘
r : :

b Fmd the diameter. of the shaft required to transmit 60 kW at 150 rpm. If the maximum torque”:" )
“exceeds 25% of the mean torque for a maximum permissible shear stress of 60 MN/mm?,

- Also find the dngle of twist for a length of 4m. Take G = 80 GPa. : " (10 Marks)

2 of3




Derive Lame’s equation for radial and hoop stresses i’for thrck cyhnder sub]ected to.
- and external fluid pressures. £ ol e
‘A thin- cylindrical shell 1m in diameter and 3m long has a.metal wall of‘thrckness 10mm. It il

stresses in the wall. Determine the changes in length, dlameter and v

Also ﬁnd the maximum shear stress m the‘cylmder Take E = 210 GPa and W =0.3, N
: (10 Marks) :

. Derive an expression for;

OR

rVM

is subjected to an internal fluid pressure of 3 VM)Pa Find the crrcumfere ml and 10ng1tud1nal
me: of the cyhnder

Module—S

‘,':',‘Denve the Euler ] equatron for bucklrng load on a column w1th both ends hlnged usmg~l i

ao Marks)
pe and deflection in a s1m_ply supported beam subjected to UDL

usual notations.

e throughout. Calculate mammurn slope and deﬂect1on ; (10 Marks)

10 . a.
b

" E =200&N/mm’ and I = 200x10° rnm

OR
Define : ; &0
1) Buckling load i1) Effective length " iii) Slendemess ratio. (06 Marks)
Differentiate between short and long column. (04 Marks)

Determme the deflection at pomt B and rotation at A in the beam shown in Fig. QlO(c) Take

b

(10 Marks)




