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Third Semester B.E./B.Tech. Degree Examin:
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Mechanics of Materials

BME301

Note: 1. Answer any FIVE full questions, choosmg ONE Sull question from each module.

2. VTU Formula Hand Book is permitted.
3. M : Marks, L: Bloom’s level, C: Course ourcames

n, Dec.2023/Jan.2024

Max. Marks: 100

Module 1 L C
Q.1 | a. | State Hooke’s law. Draw a neat dlag:am of stress-stain curve: for mild steel L2 | CO1
and mark the salient points and ZOnes. =
b. | Derive an expression for elongatlon in a tapered bar of circular cross- L3 | CO1
section, subjected to an amat tensile load “F”. :
c. | A brass bar havmg umform cross-section area of. 300mm is subjected to a L3 | CO1
load as shown in Fig.1(c). Find the total elongatlon of bar and the
magnitude of load “P” if, E = 84GPa.
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Q.2 | a. | Define the following: i) Poisons ratio i) Bulk modulus 1i1) Factor of L2 | CO1
safety iv) Truestress  v) Hardness. = = -
b. | A bar of 20mm diameter is tested inféﬁs_ton It is observed that when a load 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
Poisson’s ratio and elastic constants E, G, K.
c. A stepped bar is ﬁxed at its two ends rigidly. The bar is free from stresses L3 | CO1

when its temperature is 30°C When the temperature is increased to 90°C,
determine: :

1) Stresses 1nduced in copper and steel portions.

1) Displacement at the Junctlon point “C”.

Take E = 100GPa, E; = 200GPa, o = 1.8 x 10° ’/°C and o5 = 1.2 x 10°/°C,

AS_SOmm A= 120mm?.
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Module — 2
Q.3 Define: - 8 (L2 | CO2
i) Principal plane i
ii)  Principal stress
iii) Maximum shear stress
iv)  Plane of maximum shear.
An element with the stresses acting on it is shown in Flg Q.3(b), by Mohr’s | 12 | L3 | CO2
circle method find:
i)  Normal and shear stress acting ona p]anc whose normal is at an
angle of 110° with respect to x-axis.._ . .
ii)  Principal stresses and their locations.
iii) Maximum shear stresses and tlgt:uf_locatlons
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Fig.Q. 3(b)
OR
Q4 Derive' exp'f'essnons for cucumferentlal and longltudmal strains in thin| 8 | L3 | CO2
==—(5-4
&= tE( Y)
A cast iron pipe has 200 m 1ntemal dlameter and SOmm metal thlckness It 12 | L3 | CO2
Q.5 6 |L2|CO3
6 [L3 | CO3
. .| Draw the BMD and SFDzjﬁpf cantilever shown-in Fig.Q.5(c). 8 |L3 | CO3
: "20KN 206N  10KN
Q.6 Define: 6 | L2 | CO3

i)  Point of contraﬂéxure
ii)  Bending moment
iif)  Shear force.
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A simply supported beam is shown in Fig.Q.6(b). Draw the SFD and BMD. | 14 | L3 | CO3
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Module — 4
Q.7 List the assumptions made in theory of pure bendmg Derive the bendmg 10| L3 | CO4
equation with usual notations. ;
A simply supported beam of Sm span/ has a cross-section 150mm x 250mm. | 10 | L3 | CO4
If the permissible stress is 10N/mm®. Find: i) Maximum UDL intensity
i) Maximum concentrated load “P” at 2m from one end.
d OR
Q.8 A uniform I-section beam is subjected 100kNm bendmg moment. Plot the | 10 | L3 | CO4
stress variation across the section. L
v OO MM _..1
AL s
S \D ety
12 'j
Fig.Q.8(a)
A cantilever of square section 200mm x 200mm and length 2m, falls in| 10 | L3 | CO4
flexure when 12kN is placed at free end. A rectangular beam of same
material and simply supported over length of 3m, 150mm wide and depth
300mm. Calculate minimum central concentrated load requlred to break the
beam.
Module — 5
Q.9 Derive torsion equat:on Also iist the assumptions. 10| L3 | COS
Find the shaft diameter requu‘ed T transmit 60kW-at iSOrpm if maximum | 10 | L3 | CO5
torque’ is 25% more than'mean torque for a maximum shear stress of
60MPa. Find angle of tw;st for a 4m length Take G =80GPa.
Y OR
Q.10 | a. | Derive an expression for critical load in-a column subjected to compressive | 10 | L3 | COS
load, when one end fixed and other free.
A 1.5m long column has a circular cross-section of 50mm diameter. One | 10 [ L3 | CO5
end of column is fixed and other end is free. Taking FOS = 3. Calculate
safe load using i) Rankities formula, yield stress S60N/mm? and a = o 6100
ii) Eulers formula, E = 120GPa.
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