50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Third Semester B.E. Degree Examina ' June/July 2023
Mechanics of Materlals
Time: 3 hrs. ; . Max. Marks: 100

1

a.

b.
C.

Note: Answer any FIVE full questions, choositzi;gr ONE full question fmi;i?each module.

w%&@m}%

Module-1 v
Draw a typical stress-strain curve for 'mild steel, indicate sahent pmnts and define them.
(08 Marks)
What do you mean by ‘thermal stresses’? Explain briefly w;th an example. (04 Marks)

A member ABC is formed by:connecting steel bar of 20mm-diameter and an aluminium bar

of 30mm diameter, and is subjected to forces as shown in Fig.Q.1(c). Determine the total

deformation of the bar, takmg E for alumm1um a )7 x 10°N/mm’ and that for steel as

2 x 10°N/mm’. N (08 Marks)
g @ - <

Aluminlum

<— 1So kN

é—-(zm e\ —
Fig.Q.1(c)

OR
Derive the relationship between ‘Modulus of El y’ and ‘Modulds of Rigidity’.
(08 Marks)
A point in a strained. material is subjected to stresses shown-. -n Fig.Q.2(b). Using Mohr’s
circle method, determine normal and tangentlal stress across.the oblique plane. Check the

answer analytlcally (12 Marks)
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Fig.Q.2(b)

' Module-2

Define the following terms:

1) Shear force

i)  Bending moment-

iii)y  Shear Force Diagram (SFD) «

iv)  Bending Moment Diagram (BMD). (08 Marks)

A simply suppqrted beam of length 6m, carries point load of 3kN and 6kN at distances of

beam. =~ (12 Marks)
1 of 2 '
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OR
a. State the assumptions made in ‘Euler-Bernoulli’ beam the (02 Marks)
b. Derive the bending equation of the beam with usual notations. (08 Marks)

c. Two wooden planks 150mm x 50mm each are conrle ected to form a T-section of a beam. If a
moment of 6.4kN-m is applied around the horizontal neutral axis, inducing tension below
the neutral axis, find the bending stresses of: ~»b0th the extreme fibres of the cross- section.

(10 Marks)
Module-3
a. Explain the following briefly:
i)  Macaulay’s method. “
ii)  Double 1ntegrat10n method (10 Marks)

b. Derive an expression for deﬂe ion and slope of a cantilever beam of length L, carrying a

point load of W at the free end by double integration method. (10 Marks)
OR
a. Define the following terms:
i)  Torsional rigidity v
i)  Polar mog st (04 Marks)
b. Derive the tors1, nal equation of a sohd shaﬁ w1th usual notatlons (08 Marks)

il

determme t ¢ length of the shaft if the angle of twist must not exceed 1° over the entire
length .The maximum shear stress induced is limited to 60N/mm Take modulus of rigidity
as 8 x 10*N/mm”. 0. Ry, (08 Marks)

Module-4

a. Write short notes on the following:
i)  Principle of virtual work. .
i)  Principle of complementary virtual work. — (10 Marks)
b. What is ‘Principle.of minimum total potentlal energy’? Explam (10 Marks)

a. Explain the principle of vu“tua}*wgrk for a particle . c@’ﬁﬁ‘ected to an elastic spring.

RS | Lo (10 Marks)
b. Statd;,;«&ai’ht Venant’s prmc1ple Explam with an example (10 Marks)
ﬁeﬁne ‘Creep’. (02 Marks)
7" Explain the thre% stages of creep using a creep curve for metals. (08 Marks)
c. Explain the threejmodes of crack surface displacement with neat sketches. (10 Marks)
% & OR

a. Define the term ‘Fatigue’. (02 Marks)
b. List and explain the factors.that affect the fatigue life. (08 Marks)
c. What is ‘S-N curve’ ¢ ;\fatlgue? Explain its significance in predicting fatigue failure of
materials. . (10 Marks)
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