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

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluater and /or equations written eg, 42+8

USN 17MR34
Time: 3 hrs. . . Max. Marks: 100
Note: Answer any FIVE full questions, chgg mg ' ONE full question fram ‘each module.

1 Define:
1)  Elasticity
if)  Plasticity
iii)  Duectility
iv)  Malleability
v)  Factor of safetyg.% , (05 Marks)
Derive the expressmn of‘change in length for umformly tapermg circular bar. (10 Marks)
Calculate the nature .and magnitude of stress mduce in the rod of 2m long and 20mm
dlameter Wh” ends constrained.
(05 Marks)
2
(10 Marks)
Module-2"
3 Find the expressions of normal stress and‘fangential stress for member subjected to direct
stresses on two mutii: 11@ perpendicular ciﬁ‘%&tlons (10 Marks)
. A point in a strampd material is subjected to a tensile stress of 120N/mm” and a compressive
- stress of 80N/mm Jacting at rlghtﬁ’anigles to each other. Find the normal stress, tangential
stress, resultant stress and its obhquaty on a plane inclined at angle of 30° with the axis of
- compressive §tress Also find the-maximum shear stress. (10 Marks)
S "
- OR
4 Derive the expressmnsnfmr circumferential stress and longitudinal stress in thin cylinder.
e (08 Marks)
Derive the Lame’s equations for thick cylinder. (12 Marks)
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Module-3
5 a. Explain the terms:
1) Sagging bending moment
i)  Hogging bending moment \
iii) Point of contra flexure (06 Marks)
b. Draw SFD and BMD for the beam shown in Fi QS( ). Locate the point of contra flexure if
any. (14 Marks)
|
6 a. What are the different typés;:of beams and loads? Expla;m with neat sketches. (12 Marks)
b. nidmg moment diagrams for ra simply supported beam with a point
(08 Marks)
. Module=4
7 a. Derive the bendu‘i’g equation. o * (10 Marks)

B A s1mp1ygbsqgwported beam of ‘I’ sectlo? carries a uniformly distributed load of 40kN/m run
on entire, span of beam of length 10m. If ‘I’ section is having dimensions of
ﬂang%‘WOOmm x 20mm and wed, of 360mm x 10mni“”’=determine the maximum stress
produced due to bending. Draw tress distribution. (10 Marks)

CR

um shear stress at the neutral surface is 1.5
times the average shear stfess « (10 Marks)

b. AbeamofaT sectlon has flanges 100mm X 20mm and web' 200mm x 12mm is subjected to
a vertical shear meE of 200kN. Fmd*the shear stress at thes ﬂange junction and neutral axis. |
Sketch the stres@”@dlsmbutlon Py (10 Marks)

g

: ‘forsion equatlon Wha’f are the assump‘tioﬁs made in torsion equation? {12 Marks)

nihe the diameter of | &%e sohd steel shaﬁ which will transmit 90kW at 160rpm Also,

ﬁdetermme the length 6fisha

maximum shear st;;cssw is’ limited to 6Q \ mm Take the value of modulus of r1g1d1ty as
g (08 Marks)

10 a. crippling load for a column when both ends are fixed.

" & (12 Marks)

b. A column of timber section is 200mm x 300mm and 5m long. One end of the column is
fixed and the end is frga If E = 17.5 kN/mm?. Determine: i) Crippling load i) Safe load if

FOS is 2.5. & (08 Marks)

% k %k k %k

20f2




