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CE-305 (CBGS)
B.Tech., III Semester
Examination, May 2019

Choice Based Grading System (CBGS)
Strength of Materials
Time : Three Hours
@ Maximum Marks : 70

Note: i) Attemptany five qumt@%‘out of eight.

ams et ¥ % Rl 36 et 4 B

ii) All questionsc ual marks.
a4t el & 3 2l

iii)In case of any doubt or dispute the English version
question should be treated as final.
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1. a) Define the following terms.
fr=faRa ot afafda i
i} Young’s Modulus of Elasticity
ii) Poisson’s ratio
iii) Hook’s Law Mohr’s Circle of Stress.

b) A concrete column of cross-sectional area of
350x350 mm is reinforced by four longitudinal 30mm
diameter round steel bars placed at each comer. If the
column carries comprehensive load of 400kN, determine
comprehensive stresses produced in the congrete and

steel bars. Assume that Young's modulus of elagtacity of -

steel is 15 times of that concrete,
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T Fifipd ahighic & 350x350 mm i ¥ 30mm T $Ht
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2. a) Deduce anexpression for Pure Bending of beam equation

as given below.

TR =T &1 d F equation B TR TR BT W

gfraer @1 e TP | wrE a|

M_f_E

7 y =g Where;

M = Bending Moment; I = Moment of Inertia of beam;
f = Bending stress at a distance 'y’ from neutral Axis;
E = Young’s modulus of Elasticity and R = Radius of
Curvature.

b) Compare the moment of resistance of the following
sections of same materials and of same cross section area
of circular section and square section.

Ueh & HeRet ok to & 3%t arel circular (FHR) 3R
Square (W)mmﬁﬁmmﬁemﬁm
@ compare |

3. A Cantilever beam of span 4m is supported at the free end to
the level of fixed end. It carries a concentrated load of 20 kN
at the center of the span. Calculate the reaction at the prop and

draw the S.F. and B.M. diagrams.

Ueh 4m U 6 Biceflar € 399 1 8 W prop ¥ HUITs B
afe; T8 i T &P center TR 20 kN BT UfEe Hoecs Al U&7
PR &l B T8 W prop W IeUH B areft Ruger @) s
I T Shear Force 3R Bending Moment @1 4t g1 SR
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4. A Simply Supported R.C. rectangular beam of span 4m and

cross section 150mmx300mm is loaded as shown in figure 1.0.
Find the maximum Slope and deflection of the beam. Take
E =2 x 104 N/mm?

v 4 Hler T aret Simply WOIcS dH T cross section
150mmx300mm &1 RFT 1.0 % REamy ¢ & Sr7aR dre @1 9ed
#dfl &1 maximum Slope 3R deflection B = HIVA
E =2 x 104 N/mm?2

SOkN =i 10KN/m

@\} 4m

. a) Whatis meant b@cﬁv& Iength of a column? Also define
Slenderness Ratio. http://www.rgpvonline.com

Column (%) Ht “effective length” | T T &7
1 2 slenderness ratio 1 Y gfifia Hifor

b) Find an expression for crippling load for a long column
when both ends of column are fixed.

0% long column 7% QT ends fixed 8 & crippling load
& 1T expression 31 Frepiferd |

. A Shaft of 5m length and 500mm diameter has its one end
free and other end fixed. Find the torque that can be applied
on the free end if the allowable rotation is limited to 3°, Take
Modulus of rigidity is 1x105 N/mm?.

5 meter length 3R 500mm <R ¥ TP AU &S TP TR fohasd
%Gﬂ‘\faﬁiﬂﬁﬁﬁl gfe Ao & T 3 degree &Y o 2N
& 1R Tre IR i erdh @ ST W & ? Modulus of rigidity
is 1x105 N/mm? |
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List out various theories of failure. Explahl any one theory
of failure in detail.

fAfirst theories of failure 3 A argd wef & fasdt oft vep
theory of failure T qufF o
Deduce an expression for pure torsion equation with its

. all assumpnons

@R torsion equation 1 TRWIRT Ha §¢ SN sﬁ'ﬂ?ﬁ BT
e aiid | BT SR

8. Briefly define any four of the following.
Pr=fafad & & fedl ar @ widm o {fm

a)
b)
c)
d)
e)

Principal Planes

Temperature Stresses

Shear Center

Stresses distribution in thin pressure vessels
Concept of Pure Torsion
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