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Thlrd Semester B.E. Degree Examlnatlo yDec.2023/Jan. 2024
' Mechanics of Materlals

‘Time: 3 hrs Max Marks 100

Note Answer any FIVE full questlons, chaosmg ONE full questton fmng each module

Module 1 Y ' ‘ .
1 a. Draw the Stress — Strain curve fox a typlcal ductile and bnttle materlal 1ndlcat1ng sahent, :

points on them. : (05 Marks)
A solid truncated conical bar of mrcular cross — section tapers uniformly over a entlre length

change in length when the har 1S subjected to axial foroe “P” applied at each end. . (07 Marks)
c. The following results were obtained in a tensilestest on Chromium — Vanadium steel
‘ specnnen of origl

50, will be treated as malpractice.
o

the load was 80kN andthe extension measured was 0.054mm. The
maximum load ‘withstand by the specimen was 143 kN. When the two parts were fitted g
together after bemg broken at a load of" 139kN the length between the gauge points was

Contractlon (08 Marks)

; o 5 OR
2 a Explam the reason for the development of stress in bars, when th
~ falls. Accordingly calculate the nature and

r
A

emperature rises or

agmtude of stress induced in the rod of 2.5m -
length and 25mm diameter, when its tem, s by 77°C Wlth the both ends of the rod are .
fixed. Assume E =210 GPaand a = 12.6 /°C. (06 Marks)

b. Define Composlte Bars. How will you ﬁnd the stresses and load carried by each member of i
a composite bar? ; y (06 Marks) - -

c. The diameter of a spemmen is found to reduce by' 0. 0045mm when it is subjected to a.

ermine the value of Young’s modulus

rigidity. for the material of 'specimen as 45 GPa,
> (08 Marks_)‘ :

and Poisson’s ratio.

L : (08 Marks)

c. The state 0 stress at a point in a general two — dimensional stress system is as shown in F1g
Q3(c). Determine i) Principal stresses and their planes ii) Maximum shear stresses and

~ their planes. . : (08 Marks)

iy e M et e e

-+ 2: Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

: ‘Important‘N‘o’tev: 1. On comipleting yo.uryéhs‘wers'v,- compulsorily (‘iraw\d,iavgonayl cross lines on the iemeining blank ‘pages.; S =3

from diameter “D” at its one end to diameter “d” at the other end. Derive the expressmn for

~diameter 2cm and a _gauge length of 4cm. At the. hr_mt of ++7

tensile force of 18kN. The initial diameter of the’ pec1men is 20mm. Taking- modulus GF



- a.

b,

: 'o,'? o

v Prove that«% =—=

OR

fluid pressure , (04 Marks)
A thm cyhnder of drameter i thlckne ss “t” ‘ bjected to an 1nternal pressure ‘P’ Prove

41 ; (08 Marks)
A thrck pipe with mternal d1ameter 400mm 1s to carry-a fluid at a preSsure of 13MPa. If the:;
maximum stress in the material ofthe pipe is restricted to ISOMPa calculate the mmrmum
thrckness of the pipe tequired. ,tPlot the variation of radial and circumferential stresses across

(08 Marks)

ii) Ho‘ggmg bending moment
(06 Marks)

c E
—=—,wiil

y R

04 Marks) .

| A hollow stress shaﬁ‘ 3m long must transmit'a torque of 36 kN-m. The total angle of twist-in
*this length is not.to” exceed 2. 5° and allowable shearing stress is limited to 90MPa

Determine msrde ‘and outside drameter of the shaft, if G=79 GPa and di= 0.6 d,. (10 Marks) ~

car ‘stress is limited to. 35N/mm and the angle of tw13t per meter length to 6°. -
Assume G= 83GPa 4 ‘ (06 Mark

An]l- Section‘as shown in Fig. Q7(c) subjected to a torque ‘T’ find the maximum value of = - =
" “T” if the she
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column 3m long with both ends are hinged The inner diameter of th 3 eolumn s/ SOmm a;nd
has a thlckness of 20mm Assume E '200C§Pa and Crushmg strength 1m1ted to 335 MP'

B o X g (10 Marks) i
X c1rcular shaft under torsron
. (06, Marks) :
The shear stress in a materlal at a point is 55 N/mm Determme the stram energy stores mnans Ll
material due to shear stress. Assume G = 80, GPa. (04 Marks) A

~ Stateand prove First theorem of Castigliano.
Derive an expression fore ;qstlc strain energy store

- (08 Marks) n%
; of 84 kN “m and a bending -
‘material has a yield;; stress of 370 MPa in simple. Aension. -
Determme the. farlure of the materlal will occur ’not ‘according to maxrmum,shear stress




