BME301

l}d Semester B.E./B.Tech. Degree Examination, Dec.2023/Jan.2024
Mechanics of Materials

inie: 3 hrs. \ Max. Marks: 100

Note: 1. Answer any FIVE full questions, choocmg ONE Sull question from each module.
2. VTU Formula Hand Book is permttted “
3. M : Marks , L: Bloom’s level , C: Cou

;e outcomes.,

Module 1

Q.1 | a. | State Hooke’s law. Draw a neat dldgram of stress-stain curve fer mild steel | 5 | L2 | CO1
and mark the salient points andznzones Wi

b. | Derive an expression for elongatlon in a tapered bar of mrcular cross- |7 | L3 | CO1
section, subjected to an ax;al tensile load “F”.

¢. | A brass bar havmg umform cross-section area of 30()mm is subjected toa | 8 | L3 | CO1
load as shown ‘in Fig.1(c). Find the total elongatlon of bar and the
magnitude of Ioad “P” if, E = 84GPa. b
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Q.2 | a. | Define the following: i) Poisons ratio i) Bulk modulus iii) Factorof | § | L2 | CO1
safety  iv) Truestress  v) Hardness.

b. | A bar of ZOmmkdlameter is tested in. ténsxon It is observed that whenaload 7 | L3 | CO1
of 37.7kN is applied, the extension measured over a-gauge length of
200mm- is 0.12mm and contraction in diameter«is 0.0036mm. Find
P01sson s.ratio and elastic constants E, G, K.

~~~~~~~~~~

c. | A stepped bar is fixed at ts two ends rlgldly The bar is free from stresses | 8 | L3 | COl1
| when its temperature xs 30°C When the mberature is increased to 90°C,
.| determine: e
~1'i)  Stresses indu
ii) Dlsplacement at the ]unctlon pom't
Take E. = 100GPa, Es = ZOOGPa occ‘** 1.8 x 10 3/°C and o = 1.2 x 107°/°C,
As=80mm’, A, = 120mm?.
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Module — 2

Q3

Define:

1) Principal plane

il)  Principal stress

iil)  Maximum shear stress
iv)  Plane of maximum shear.

L2

Co2 |.

Fig.Q3(b), by Mohr's

An element with the stresses acting on it is show
circle method find: -
1)  Normal and shear stress acting on.

angle of 110° with respect to x-axis:.

ii)  Principal stresses and their locatiot

iii) Maximum shear stresses and thmr‘locatlons
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L3

CcO2

OR

Q4

Derive ‘expressions for circumferential and longitudinal strains in thin
cylmder Hence show that Volumemc strain is

€ 5-4
) 4tE( Y)

L3

CcO2

A cast iron pipe has 200mm internal diameter and SOmm metal tmckn@ss It
carries water at a pressure of SN/mm?% ‘Calculate the mtensmes of
circumferential and radial pressures. SketCht e stress distribution across
the section.
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L3

CcO2

Module -3

Q5

Discuss-about different types of beams and loads.

L2

CO3
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Q.6

Define: »
i)  Point of contraﬂexure
ii)  Bending moment

iii)  Shear force.

L2

Co3
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b. | A simply supported beam is shown in Fig.Q.6(b). Draw the SFD and BMD. [ 14 | L3 | CO3
30KN 1okN/ 206N :
o A
> o 20 ™
Fig.Q.6(b)
Module -4 =~ = ,
Q.7 | a. | List the assumptions made in theory of bending. Derive the bending | 10 | L3 | CO4
equation with usual notations. T
b. | A simply supported beam of Sm 9pan has a cross-section 150mm x 250mm 10 | L3 | CO4
If the permissible stress is ION/mm Find: i) Maximum UDL intensity
il) Maximum concentrated loaél “Pat2m from one end. .
y OR
Q.8 | a. | A uniform I-section beam& 1s subjected 100kNm bendmg moment. Plot the | 10 | L3 | CO4
stress variation acrossmthe section. :
' s OO »
Flg Q 8(a)
b. | A cantilever of square section 200mm x 200mm and 1ength 2m, fails-in | 10 | L3 | CO4
ﬂexure when 12kN is "ﬁ‘iﬁced at free end. A" rectangular beam of 'same
/ Module,«-— 5
Q.9 | a. | Derive torsion equauon Also lxst the.assumptions. 10| L3 | CO5
10 | L3 | CO5
Q.10 . , 10 | L3 | CO5
load, when one end fixed and other f{pc.
b.| A 1.5m l’c!mé wcvolumn has a circ‘u’lVar cross- -section of 50mm diameter. One | 10 | L3 | COS5

,,,,,

*formula, yield stress 560N/mm? and a = 1

fe load Ranki
safe load using i) Rank 1600

if) Eulers formula, E = 120GPa.

* % k% X
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