>\,
/A,

iagon:

pcross lines on the remaining blank pages.
~€quations written eg, 42+8 = 50, will be treated as malpractice.

Bixd
/ 4

and

2. Any revealing of identification, appeal to evaluator

o
3
&

<

=
=
o

-
=
e
E
8
g
2
g
—
3
©
>
)

g
g

2
o,
E
5]
Q
=

o
2
5]

Z

g
]
a.
E

P

USN

QX
Time: 3 hrs. AN

. (0“\9
Third Semester B.E. Degree Exam.i@?ib;l, June/July 2018
Strength of Materials
gth of MY

) Max. Marks:100
Note: Answer FIV. \&4 1 questions, selecting
at least T WQ ﬁtlﬁ questions from each part.
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Define: i) Hooke’s law anfl, i) Modulus of rigidity. (04 Marks)
Derive an relation bej\g(egp/\t\’nodulus of rigidity, modulus of elasticity and Poisson’s ratio.

N v (06 Marks)
A stepped bar is Sﬁ}e)c)ted to an external loading as shown in Fig.Q.1(c). Calculate the

change in lengfh ofthe bar. Take E for steel = 200GPa, E for aluminium = 70GPa and E for

A solid allogf bar of 40mm diameter is used as tie. If the permissible tensile strgss’fih\\jﬁaterial
is 32MN/m”, determine the capacity of the bar. If a hollow steel bar with\hﬁ_’%} al diameter
20mm is used instead of solid bar, determine its external diameter if the érﬁg\isislble stress is
150 MN/m?, 6’:\5\) " (05Marks)

N
Define composite section. '.“«{,(;% y (02 Marks)
A reinforced concrete column of size 0.3m x 0.3m contain R (,(\;\T\J(imm diameter rods and

b
subjected to a load of 500kN. Determine the stresses inC K gﬁg}‘ te and steel if the modular

ratio of steel to concrete is 15. - 0 /;»\’ (08 Marks)
A brass bar of 25mm diameter is enclosed within a g&é@ S B¢ of internal diameter 25mm and
external diameter 50mm, the length of the compo\s\@,&%ar is Im and further the ends are
rigidity held by means of rigid collars. Find tghé/ stiésses induced in the materials when the

temperature rises by 100°C. Find the ﬁna%{t{%‘s s if the composite bar is subjected to a
tensile load of 600kN. E for steel =<\2\9C?Pa; o for steel = 11.6 x 10'6/°C, E for

N
brass = 100GPa; o, for brass = 18.7 x 10;?5@’.’/ (10 Marks)
&
Define principal stress and pringj_ﬁ_égglgnes. (03 Marks)
aldnd tangential stress components on any arbitrary plane

Derive the expressions for ncf%:"

which is inclined at an ‘0’ Qg‘{h-; orizontal in a two dimensional stress system. (07 Marks)
At a point in an elasti,(;pmat(\;rial the stresses on two perpendicular directions are 80N/mm?
compressive along e{éﬂj@ction, 60N/mm” tensile along Y-direction with a shear stress of
40N/mm?. Find th’\é;;ﬁ rmal and tangential stresses on a plane which is making an angle of
40° with the laﬁg/éﬁ which the tensile stress acts. Also find the magnitude and direction of
principal s}ms\éi:;.\ (10 Marks)
@
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copper = 100GPa» (05 Marks)
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4 a. Define:i) Bending moment ii) Shear force. P , (02 Marks)
b. Derive the relationship between bending moment, shqe\r\f{zéj;i;ce and loading. (04 Marks)
¢. Draw the shear force and bending moment diagram:¥ ith salient values for the overhanging

beam loaded as shown in Fig.Q.4(c). Also locatg;ﬁfe.ﬁ int of contra flexures, of any
/}'lt..\'\}‘\ V4 (14 Marks)

NG,
VAN .
\ O N> Fig.Q.4(c)

5 a. Show that for a re¢tangiildr cross section shear stress distribution varies parabolically across

the depth. Further s/\f@b;iii/that maximum shear stress is 1.5 times average shear stress.
P (06 Marks)
b. A cantileyef.bédin 3m long is subjected to a udl of 30kN/m over the entire span. The
allowap\lé;ki?@rking stress in compression and tension is 150MPa. If the cross section is to be

of reo..tgigi;ggﬁar, determine the dimensions. Take the depth of the ¢/s as twice the width.
> &)
o 2

6 .:.\S?g‘g{[ﬁ’érive Elz&% =+M with usual notations.

‘\\< ) L ) SO

/i‘;/b A simply supported beam ‘AB’ of span “—;— has an overhang BC of length 3’ I

4 supports a uniform load of intensity ‘q” per meter run over (Refer Fig.Q.6(b)}f§i’<\-_{§)
S ,,.ﬂ.\u\;\\ “"‘
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Fig.Q.6(b) o) A\:‘,\ ‘
Its entire length. Determine deflection and slope at fre,\q;ag;dk}(). (12 Marks)
P

7 a. State the assumptions made in theory of pure tor@iog:\i’ (03 Marks)

b. Prove that a hollow shaft is stronger and s}j\fféh‘;tban the solid shaft of the same material,
length and weight. Q:\Q\\:v(;’ ‘ (07 Marks)
c. A hollow steel shaft transmits 200kW<§%qu?,)\§er at 150rpm. The total angle of twist in a
length of 5m of the shaft is 3°. Ij.jng\.{ﬁié inner and outer diameters of the shaft if the
permissible shear stress is 60MP@§§§{<§G = 80 GPa. (10 Marks)

) ,.\<;7§“;t\;‘,;w A
8 a. Derive the Euler’s expressig@if@;ﬁ%ﬁppling load for column with one end fixed and other end
hinged. e (08 Marks)
b. Determine the Euler’s;‘;@ripﬁ!'i}ng load for the column of steel of diameter 50mm and length

}1\jn\ged Further compare the same with Rankine’s formula. Take
?l,%‘éfety = 3; Rankine’s constants o, = 320 MPa ; a= 1/7500. (12 Marks)
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