50, will be treated as malpractice.

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

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN 18MR34
Third Semester B.E. Degree Examination, Dec.2023/Jan.2024
Mechanics of Materials
Time: 3 hrs. Max Marks: 100

Note: Answer any FIVE full quesf:hns,{:}l‘koosing ONE full question from each module.

.. Module-1

Define :

1) Poisson’s ratio

i1) Modulus of Rigidity
ii1) Bulk Modulus =«
iv) Factor of safety; (04 Marks)
Derive an expression ‘for the extension of a tapermg bar whose diameter d; at one end tapers
linearly to a diameters d, at the other end in a length L. Under an axial pull P and the elastic
modulus of its material is E. - (08 Marks)
A brass bar having cross sectional ‘rea 300mm? is subjected to axial forces as shown in
Fig. Ql(c) Find the elongation of the bar when E = 84GPa:. "

K | 3 1 .
HoKN 8okn °?°""' « T

Booone | H-{wmm JJo (000 ey

Flg Ql(c) A (08 Marks)
Explain volumetric strain‘an btam expression for volumetric strain for a circular bar.
# (05 Marks)

Establish a relationship betwecn the modulus of elasticity and modulus of rigidity. (07 Marks)

7" A steel rail is lead so that there is no stress in the rails at 10°C. The maximum temperature

expected is 45°C. Find :

i) Minimum gap between 2 ralls to be left so that temperature stresses do not develop if
the length of each rail 30m.

1) Stress developcd in the rails at the maximum temperature if there is no allowance for
expansion

iii) Stress developed in. thc ralls at the maximum if there is an expansion allowance of
7.5mm/rail ‘

iv) Maximum temperature to have no stress in the rails if he expansion allowance is
15mm/rail

v) If the stress'developed is 20N/mm?. What is the gap between the rails at the maximum
temperature? Take E =2 x 10°N/mm’ and o. = 12 x 10°%/°C. (08 Marks)
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Stress acting on the strained material is as shown in F1g.Q3 Determme :
1) Normal stress - ’
ii) Shear stress

ii1) Resultant stress
iv) Principal stresses and their location _ "
v) Maximum shear stress and its locatio
Verify the results graphically.

Fig‘egi’; v : (20 Marks)

a. Athini : nder of diameter d, thlckné%s t, is subjected to an“internal pressure of p. Prove that

the changc in volume, dv = 4—(5 - 4p)v Where E =

ng’s modulus, p = Poisson’s ratio

and v = volume of the cylinder. 4 . (08 Marks)
b. A pipe of 400mm of internal diameter and IOOmm thickness contains a fluid pressure
80N/mm’. Find the mammhm and minimum sh_oop stresses across the section. Also sketch
the radial and hoop stress distribution across ihé section. P 4 (12 Marks)

a. Explain shear force and bending momﬁnt. (04 Marks)
b. Draw shear force and bendlng mamen? diagram for the beam shown in F1g.Q5(b).
: ! . i
&
(16 Marks)

a. What are the different types.of loads acting on a beam? Explain with sketches. (08 Marks)
b. A simply supported beamsa-AB of 6m span is loaded as show in Fig.Q6(b). Draw SFD and
BMD.

Fig.Q6(b) (12 Marks)
20f3
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Module-4

(10 Marks)

Prove the relations E = % = E with usual notanons

A cast iron beam has an I — section with top ﬂange '80mm x 40mm, web 120mm x 20mm
and bottom flange 160mm x 40mm. If. wnsﬂe stress is not to exceed 30N/mm’ and
compressive stress 90N/mm?, what is the-maximum uniformly dlstnbutcd load the beam can

carry over a simply supported span of 6m if the larger flange is in tensmn‘? (10 Marks)
Denvc dlfferentlal equatnon for deﬂectlon with usual notatlons (10 Ma rks)

““Fig.Q8(b) ._ KX Migsds)

A shaft is required to transmit 245KW POWET; at 240rpm. The maximum torque may be 1.5
times the mean torque The shear stress in the shaﬁ should not exceed 40mem and thst
external dlamet(:r twice the internal d;ameter G= SOkN;’mm (10 Marks)
A brass tube of external diameter 80mm and internal diameter 50mm is closely fitted to a
steel rod of 50mm diameterto form a composite shaftiIf‘a torque of 6kN is to be resisted by
this shaft:Find the maximum-stresses developed in- ‘¢ach material and angle to twist in 2m
length. Gp = 40 x 10°N/mm?and Gs = 80 x 10°N/mm”. (10 Marks)

ORQ‘:.._-

y¢ Derive an expression for the critical load in a column subjected to compressive load, when

both the ends are hmged also mention the assumptlons made in the derivation. (10 Marks)
A hollow cas‘g,yn*on whose outer diameter is 200mm and has a thickness of 20mm is 4.5m
long and is ﬁxed at both the ends. Calculate the safe load by Rankine formula using a factor
of safety of 2.5. Find the ratio of Euler’s to Rankines load Take E =1 x 10°N/mm’. Rankine
constant is 1/1600 for the e;ads fixed and f. = 550N/mm’. (10 Marks)

¥ % ok ok %
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