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a.

a.

b.

Define: i) True stress ii) Pgiséi{)\z‘;s‘“rlatio iii) Resilience iv) Rigidity Modulus, (04 Marks)
b. Derive an expression for,._ih“éx\é?itension of a tapering bar whose diameter d; at one end tapers
linearly to a diameter,‘dz'l_jn;gf length L, under an axial pull °P* and Young’s modulus E.

The tensile test wa{s\\ onducted on a mild steel bar. The following data was obtained from the
test. Diametqr‘\:qf\{stéél bar = 16mm, load at proportional limit = 72kN, load at failure =
80kN, diameter of the rod at failure = 12mm, gauge length = 80MM, extension at a load of
60kN ?-O MSmm, final length = 104mm. Determine: ) Young’s modulus

ii) Prqﬁgﬁiéﬁality limit stress iii) True breaking stress iv) Percentage Elongation in length

v) Percentage reduction in area. (06 Marks) (") ;

ca. “v‘Dérive relationship between Young’s modulus (E), rigidity modulus (G) and [bulk

modulus (K). : (?%vl}'l‘gﬁ\fs)

What are the stresses induced in the bars, if tem
Aa=1000mm>, Ay, = 800mm?,

EA=2x10°N/mm? Eg=1 x 10° N/mm>,
oA =12.x 10%/°C, g5 = 23 « 10°%/°C

5

La= 400mm, L = 300mm. (08 Marks)
Fig.Q2(b) /]
1 A
Mogdu
An element is subjected to stresses as shovvn in Fig.Q.3(a). Determine: i) Principal stresses
and their directions ii) Normal andf%ar{g“eritial stress on plane AC. (10 Marks)
! 440N IMm
¥ D B o 60N |Mu™
. {‘\'\.\ o “6‘0 E
FigQ3@ e
760N [uu2 A
AoN|Mm ™
Prove that t}’:echange in volume in thin cylinder is equal to 41:%(5 —4u)V. (06 Marks)
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A pipe of 400mm internal diameter and 100mm thickness gdh@a‘iﬁé a internal fluid pressure
80N/mm?. Calculate and sketch radial and hoop stress distribution across the section.

ANO) (10 Marks)
Derive an expression for hoop stress and longitudin I'stress for thin cylinder. (06 Marks)
Classify beams and loads with sketch. - 4 (04 Marks)

Draw the shear force and bending morient diagrams for the beam shown in Fig.Q.5(b).
Locate the salient point. - . (12 Marks)

T SR

Fig.Q.5(b)

A cast iron beafn as an ‘I’ section with top flange 80mm x 40mm, web 120mm x 20mm

and bottom:flange 160mm x 40mm. If the tensile stress is not to exceed 30N/mm’ and

compgeﬁi?éilsiress 90N/mm?, what is the maximum uniformly distributed load the beam
carry over-a simply supported span of 6m, if the large flange is in tension. (10 Marks)

- Deriveé an expression for the maximum deflection of a cantilever beam carrying a point load ‘f.f.:f RV
“atitd free end. (06 Marks)” -~

Module-4 BN
State the assumption made in pure torsion and with usual notations derive torsion‘equation.

; ' : "(08 Marks)
A solid shaft is required to transmit 245 kW power at 240rpm. The maximun‘;tt‘oxqué may be
1.5 times the mean torque. The shear stress in the shaft should not exceed ?‘}ON}%mz and the
twist is 1°/meter length. Determine the diameter required, if »ft'h:e{j; shaft is solid.
G = 80kN/mm°. = - X i

(08 Marks)
Derive the expression for Euler’s crippling load for a columii-when both ends are hinged or
pinned. : ‘ ,;;: ‘ (08 Marks)
Determine the crippling load for a ‘T’ section of dimé;r‘;‘éi}oris’ 100mm x 100mm x 20mm and
length of column 12m with both ends fixed. Take E ' (08 Marks)

Module=5 >

Define: i) Strain energy ii) Castig‘lvi‘é;t‘;{‘o?‘s' theorem iii) Modulus of resilience
iv) Toughness. NN\ (08 Marks)

A cantilever beam of uniform cro,s{sisc,(’;"tib'\'n carries a point load at the free end. Determine
strain energy and deflection at \free end. If F = 200kN, E = 200GPa, L = 3mt and
1=10"m". Q : (08 Marks)

: OR

final stress theory and maximum shear stress theory. (08 Marks)
cel (o = 353MPa) is subjected to the following stresses.
= 100N/mm” and Ty = 50N/mm?. Find the factor of safety by
ii) Guest’s theory. (08 Marks)

Explain maximum no
A plate of 45C8
ox = 150 N/m
i) Rankine’s

* %k k k 3k
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