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Note: i) Question paper con51sts of Part A Part B.

i1) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.

ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks

and may have a, b as sub questions.

(25 Marks).

l.a)  Define the term ‘Polar modulus’. (2]
b) Determine the maximum shear stress induced in a solid circular shaft of diameter 100 mm
when the shaft transmits 100 kW power at 90 r.p.m. [3]
What is beam column? [2]
Discuss'the limitations of Euler’s theory. - [3]
L e -Name the stability conditions that are checked for. dams A8 | '3 [2] ..
w4 Arrectangular colimin (cross-section as shown in Figure. l) is subjected 0 90 kN, Detemnne
the maximum and minimum stresses on the section [3]

D | e
200 mm
Figure. 1
What is Lame’s theory? [2]
------ A-cylindrical pipe-of diameter 1 m.and thickness 1 cm. 1‘4 subjected to an internal fluid. pressure
{_01 11 -Pd_ Determme the }ongltudmal bII‘ebS i ok ', [3] A
-------- ‘Whiat'is the rationalé behind the sheat centré being’ referred o as the "¢entre of twist"2.
[2]
7)) What are the conditions for unsymmetrical bending to occur? [3]
PART -B
(50 Marks)
Derl Ve -

[10]

OR




at thls wrdth Assume umt werght of* masonry is 22 kN/m [10}

;"and shell thlckness as dl’_“a;nd 't respectrvely

Determine the diameter of wire, mean diameter of the coils, and the number of coils required
for a close-coiled helical spring with a stiffness of 2 N/mm, subjected to a maximum load of
90 N. The maximum shearing stress in the wire is 150 N/mm?, and the spring has a solid length

of 60 mm. Assume C =4.5 104 N/mm [1___(_).]..,_._

:"Dctermlmc the crlpptm g/crushmg load for a T-sectlon asﬂshown in. Frgure 2 and of. 1engtlr"'-._.

5 m when used as a strut with both ends hinged. Consider Young’s modulus, E = 200 GPa.
[10]

:"Determme the maxunum"stress developed in a steel strat wrth a leng,th ef 1 5 m and & dlameter“-.__

of 25 mm. The strut is pinned at both ends and experiences an axial thrust of 15 kN along
with a transverse point load of 2.0 kN at the center. Consider E =200 GN/m?. [10]

A 20 m high cylindrical chimney having an outer diameter of 4 m and inside diameter 2.5 m
is subjected to a wind pressure of 1.8 kPa. Determine the maximum and minimum stresses

__..-mciuced at the base of t]:rc chrmney Assume the umt crf masonry 1s 22 ka’m and cocfﬁc1ent
wof wrnd pressure is 0 7 LA L wd \ L %

.} [10]-..
" OR
A 6 m high masonry retaining wall, trapezoidal in section, is 1 m wide at top. Its earth retaining
face is vertical and smooth. The retained earth having unit weight of 15 kN/ m? and angle of
shearing resistance of 30° is level with the top of the wall. Determine the minimum bottom

width of the wall so that no tension is induced at the base and also find the maximum pressure

-'-Dcterrmne the thrckrress of a cyhndrlcai shell w1th am mternal dlarneter’ Df 180 mm to reswt an

internal pressure of 40 N/mm?. Ensure that the maximum hoop stress in the section does not
exceed 120 N/mm?. [10]
OR
Derive expressions for hoop stress and longitudinal stress in a thin cylinder with ends closed
by rigid flanges and exposed to an internal fluid pressure p consrdermg the internal dlameter
_ . [ 1 0] /




11.

10.

An I-section beam shown in Figure.3 carries a bending moment of 50 kN.m inclined at 17° to

the z-axis. Determine the following parameters using the data given below. Determine the

angle between the neutral axis & the z-axis and the largest bending stress acting on the section.
[10]

I Moment of: Intertla & S- S-GCUOII‘I Modulus R
Figure. 3
OR
Determine the shear centre of the channel section shown in Figure.4. [10]

100 mm,




