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Define : i) Proof stress ii) ,,prciportionality limit
iv) Poisson's ratio. ,,'',,,,::::=, ,,'"r'

Derive an expression for tJnq''total elongation of the
d1 to dz when subjected to axialload P. ,,,,

c. A brass bar having uniform"iross sectional area of 30:0.,mm2 is subjected

in Fig. Ql(c). Find the tofal elongation of bar and magnitude of load 'P'
is 83GPa.

bar varying

t0Ld

to a load as shown
if Young's modulus

(08 Marks)

(10 Marks)

to vertical
(10 Marks)

2 a. Establish felationship between Y;oung's modulus, Rigldity modulus and Bulk modulus.
' ::::::' " '":flr'r ''iir:'. (10 Marks)

b. Calculate the values of the stress and strain in pofiion AC and CB of the steel bar shown in
FiS. Q2(b). A close fit exist at both the ri,gld support at room temperature and the

temoerature is raised bv'9:Sse. Take E = 200GPa and cr : 12 x 106 1'0C for steel. Area of

3a. Derive..t$e,,expression for norti&,,,gtress and shear stresa on a plane inclined at '0'
axis in a,general stress syslgm:a* ihown in Fig. Q3(a).

'':i ,:,: , :

b. A machine component is subjected to the stresses as shown in Fig. Q3(b). Find the normal

and shear stressis on the,:seetion AB inclined at an angle 600 with x * x axis. Also find the

resultant stress on the depffin. Veriff the above results by drawing Mohr's circle. (10 Marks)
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a. What is Thin and Thick cylinders? Explain with examples. (04 Marks)

b. A thin cylinder 3m long is having lm diameter ::md "15mm thickness. Calculate the

maximum intensity of shear stress induced and alsor changes in the dimensions of the

cylinder if it is subjected to an internal pressure of !,5 N/mm2. (08 Marks)

c. A thick cylindrical vessel is 250mm internal-diAmeter and has 50mm thick wall. It is

subjected to an internal pressure of 10MPa,, diie to the movement of the fluid. Find the

maximum hoop stress developed in the cylinder, Also calculate the radial and hoop stresses

at a point 22mm from the inner surface;$'leetch the stresses. (08 Marks)

Define a Beam. Explain the simple iketphes, different types of beams. (06 Marks)

Draw the shear force and ben{'i $-moment diagrams folthg;overhanging beam carrying

uniform distributed load of 2 lc}{lm''bver the entire lengthl6nd I point load2 kN as shown in

5a.
b.

6a.

74.

b.

8a.

b.

9 a,'
b.
c.

10 a.

b.

Fig Q5(b). Locate the point of contra flexure. (14 Nlarks)

Fig.Qs(b) ,,t,,' ,*'

b.

A cantilever of square section 200mm " 2$,fm, 2mm long just fails in flexure whbn a load

of 12kN is placed at its free end. A beam.,ofthe same material and having a rectangular cross

section 150,rnm wide and 300mm deep is Simply supported over a span of 3m. Calculate the

minimum control point load required to break the beam. (10 )Iarks)
Deriv,,f,."an expression with usual btdtions for the maxidm deflection in simply supported

Derive the torsion ar**',1fl'u"ft, the standara f -*','I'= 99 = 1 and tist att the assumptions.

:

A solid shaft transmits 30kW at 500 rpm. Maximum torque ,is..,,Alo/o more than mean Torque.

Allowable shear, tress 65MPa and,pp-- l s of rigidity gle,pu Angle of twist is 10 in 1

meter length. Q rne suitable diaffe{er . 
1'" (10 Marks)

Derive an exbression for Euler,ls.criilLl load fo, ,u, with ends pinned (hinged).
(10 )Iarks)

e soffircd of 60mm diameier and 2.5m is used as a struct. Find the safe compressive load

for the struct. i) Both ends are hinged ii) Both ends are frxed. Take E -- i " t0sN/mm2

and factor of safety: 3.

***.**
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Derive an expression frr strain energy for a member subjected to axial load. (05 Marks)

Explain Castigliano's theorem - I: ,...., (05 Marks)

A round rod 120-mm diameter, |,8d15ng transmit 300kW at 900 rpm. Find the maximum
strain en st6ied by the rod.'T e G: 80000 N/mm2. (10 Marks)

Explain Maximum Principal Stress theory and Maximum Shear Stress theory of failure.

:: ; : (O8Marks)

A bolt is subjected to,;an axial pull of 12kN together with a transverse shear of 6kN.

Determine the diameter of the bolt according to
i) Maximum Priggipat Stress theory i, Maximum Shear Stress theory.

Take trt: 300N,1:itrm2 ; FOS : 3 ; Poisson's ratio = 0.3. (12 Marks)

(10 Marks)

(10 Marks)


