onal cross lines on the remaining blank pages.

d /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diag

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator an

USN 15AU34
Third Semester B.E. Degree Exam;@;ﬁin, Aug./Sept.2020
Mechanics of Materials

& y
1 5 & 52 o ‘ .
Time: 3 hrs. R4 Caddox. Marks: 80
Note: Answer any FIVE full questionswgbooﬁzg ONE full question fggo??iach module.
1 a. Define following : 'S
(i) Elasticity (ii) Ductili%y% iii) Toughness (iv) Stiffness (08 Marks)
b. Derive the expression for t tgés extension of tapered circularbar. (08 Marks)
OR CaY

2 a. Explain generalized H ’s law and define Bulk modulus and Elastic modulus. (08 Marks)

b. Determine total extension of bar and stress in eacH part.
E =84 GPa, Créé’%}éétion = 300mm> [Refgrfggémz(b)].

-
L .
By,

&0k

(08 Marks)

a. Derive expressionﬁfor@gﬁnember subjected /o, di Awo mutually perpendicular
directions. O  wA = (08 Marks)
b. A point in a strained material, the st:ré%gfén two planes at rﬁht angles to each other are
80 N/mm%Terié‘il@) and 40 N/mm"(tensile). Each of the abbve stresses is accompanied by a
shear stress of 60 N/mm’. De mine Normal stress,éSr stress and resultant stress on an
obliquepléne inclined at an a ,0f 45° to the axi§ of minor tensile stress. Also find major
o e T . " . G . . i
principal, stress, minor prij p%& ress and thelr%l ation, maximum shear stress and its

location? - N\ (08 Marks)
A, £ )

- s R . - o

ag#Derive equation fogcircumferential and lgné‘i;tudmal stress for thin cylinder. (08 Marks)

b. A pipe of 500 mtn.internal diamete%&gn@fi 75mm thick is filled with fluid at a pressure of
6 N/mm’. Find ;*%aximum, minimiifii Hoop stresses across the cross-section of cylinder.

Draw presgu%egff’d stress distributi@fﬁ.y (08 Marks)

& &
N Module-3
a. Draw shear force diamet’e@%gnd bending moment diagram for cantilever beam as shown in

Fig.Q5(a) locate contraﬁ%%ﬁre point.

¢

Fig.Q5(a) (10 Marks)
b. Explainypes of beam and types of load. (06 Marks)
s’
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OR
Derive relationship between bending stress and@fa
The cross section of beam as shown in Fz%ﬁ%é(b ¢ If permissible stress

us of curvature. (08 Marks)
i6.150 N/mm”. Find
ea for a square

: ; . : @ ;
its moment of resistance compare 1t w1 ivalent section of sg;ﬁ

. &
section.

<

%

Fig.Q6(b) N « (08 Marks)

{ Modul k
Establish thqggl@t‘ n between torque and @ ¥ in solid circular shaft. (08 Marks)
A solid Sf?@ ih subjected to maximum torque of 25 kNm. Find suitable diameter of solid

: idf are limited to 80 N/mm?® and 1° respectively for

shaft, i ble shear stress and
length of 20"times the diameter.

(08 Marks)

OR

& .
’s crippling load oth the ends of: are hinged.

' ; (08 Marks)
A solid round bar of 6%‘diameter and 2@@%& used as a strut fipd the safe compressive

load for the strut if beth ends are hingedy and” both end fixeds. Take E = 2x10° N/mm’,

Derive the expression fo

FOS =3. (08 Marks)
. 3 -W .
Explain astmghano’s theorem I =of strain energy...» (08 Marks)
Derive ssion for strain ue to bending (08 Marks)
. OR A &
xplain maximum prin&%’ ess theory andsmiaximum shear stress theory of failure.
™ Y (08 Marks)

subjected to a bending movement of 40 kN-m and a torque of
¢.shaft according to (i) Maximum principal stress theory

200 N/mm?, FOS = 2. (08 Marks)

20f2



