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Note: Answer any FIVE full questiory Ch..lSosing ONE fall qaestioflfrom eflch module.

*ffiffiUute_l ,ii=,..=.,.
,i|1,.,,'||||||,'-

I a. Draw a Stress-Strain curve ffr €$otile material and explain6alient points. (10 Marks)
b. Derive a relation betwee s of elasticity and rqCIdulus of rigidity. (10 Marks)

=-,1 OR
2 a. Determine the stffi#n different segments *of * circular bar shown in Fig.Q2(a). Also

compute the totffiation of the bar if E 
@Cpa. **_-_,
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", Fig.Q2(a) (lo Marks)
,11'' ,.+.," w I r5'\<4\o,/ 
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b. The composite bar shorljHlE Fig.Q2(b) is 0.2mm short of distance between the rigid supports

'*{} Frg.Q2(b) (lo Marks)

.**.i** -,,.=.dfu

,,_ =-.:;# i===.lModule-2.
3 a. Derive 

"xdfuq5ionr 
for normal stress and tangential stress in member subjected to direct

skesses on twt mutually pelpen8icular directions. (10 Marks)
b. A machine component is.s*rbjected to the stress as shown in Fig.Q3ft). Find the normal and

shearing stresses on the&eefion AB inclined at an angle of 60' with x - x axis. Also find the

lW*lw,;l+

r}-.,ri6ina:, '

resultant stress on the s*ectibn by Mohr's circle.

d.
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Fig.Q3(b)
1 of3

at room temperature. What is the maximum tgmperature rise which will not produce stresses

in the bar? Find s$ri.&!es induced whenfienaprct'hture rise is 4Q:C..

Given cr,: 12 ff f p-6 per oC , cf,c f*iq x l0{ per oC

E":2 *-10$.N/mm2 , E" frffix 10' N/m*'
ASr: AC :4 :3

(10 Marks)
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(14 Marks)
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4a.

b.

5a.
b.

6a.

b.

7a.
b.

8a.
b.

9a.
b.

OR ,-:Yl*"*l
Define Thin Cylinders. Derive expressions for circuffigiitial stress and longitudinal stress.

:+ ''%, - (10 Marks)

Find the thickness of metal necessary for a cyliqdlfual shell of intemal diameter 160mm to

withstand an intemal fluid pressure of 8 N/mm'. The maximum alloqable stress in the

section is not to exceed 35 N/mm2. 'r;iirri'";':' (10 Marks)section is not to exceed 35 N/mm'. (10 Marks)
:*j* "!'

n4odffI6-3
Explain different types ofbeams affill16 tils. -.1,. 

' (06 Marks)

Draw SFD and BMD for a si

-d

Draw SFD and BMIIBIvfD for a

beam loaded as shown in Fig.Q5O).

l\

,i

OR,,,1;,,,,=-

simply suppffi$eam of length '/' with a point ,"A1rX;:;
mid-point. | ""."'

Draw SF.tr alld'tsMD forDraw S4,Fr'a in Fig.Q6O). Indicating the principal values.
a udlt^T

the beam

PN r3laP

rrg.Q6(b) "*r. (12 Marks)

MoAute-+,
Derivebendingequati6;.Whatu."thffionmadeinpur€tr8urding?(12Marks)
The T-section shtiiffiirin Fig.Q7(b) is qryfra$"a simply suppofffi'beam over a span of 4m. It
carries an uniftr li distributed loaffi8"kN/m over its entire*bpan. Calculate the maximum
tensile and cogrpiessive stressesplC'Mlrg in the .""ti*9*,,.=,
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Prove that t

(08 Marks)

(10 Marks)

A beam of an I-section QQ-()lr-rm x 300mm has web thickness 10mm and flange thickness
10mm. It carries a sheq5in!,$rce of 10 kN at a section. Sketch the shear sffess distribution
across the section. *r" ' (10 Marks)

riilr

,'.,,,,.,,,. Module-S
Derive Torsioq C,flFation and.list out assumptions made in torsion. (12 Marks)

Find the maximi.mi torque that can be applied to a shaft of 300mm diameter. The permissible

angle of twisf is 1.5o in a length of 5m antl the shear stress is not to exceed 42Nlmm2.
(08 Marks)G: 84 GPa.

',:::::::"' .: 2 Of 3

:r:::::;t_ 'rt:l1H: .i91]'.J

Tmax : 1.5 tr* in regtangu



OR
Derive the expressiotr for Euler's crippling load for a
fixed and other end is free.
A l.5m long column has a circular cross

is fixed in direction arid position and the
calculate the safe load usiag (i) Ranki

o = 1/1600 (ii) Euler's formula" taking

: .f:

18MR34

one end of the column is
(10 Marks)

diameter. One end of the column

i:ofiffinn when10 a.

b.
r&t[ is free. Taking the fttor of safety as 3,

rnula taking yield pUffitr560 N/mm' and

105 N/mm2. i (to Marks)
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