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& IIZIVBE DEGREE EXAMINATION

Flrst Semester
Electromcs and Commumcatmn Engmeenng

ENGINEERING MECHANICS AND STRENGTH OF
: - MATERIALS '

(Common w1th EEE EIE and Dual Degree Programme
. in EEE)

(Effecﬁive_ ﬁfom- the admitted batch of 2006-2007)

Time : Three hours St Maximum : 70 marks

Flrst questmn 15 COmpulsory
Answer any FOUR from the remaining.

ﬁll qu.eanona ca.rry equal marks.
, 1 ' (a) -:, Explam the law of poiygon of forces.
. (b) ; Explam the term moment of a couple.
i (c) ll_}:lExplam the t:erm centre of grawty
:.. (d) : What 15 mean b : :polar moment of mertla'f"

(e) .Sta.te the D'Alembért-s prm(:iple
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(a)

T,

EXplam the Shear force a-r_ld "B'ending

moment A
'.-\ ."

'Exp]am equ:waleni: Bendmg moment and
=tW1stmg moment i A

Find the CO- ordm&tes of the centrmd of the
area ]eft after removing a square area from a

 square plate as shown in Flgure ol
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(b}
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3 Fmd the moment of inertia of the area of the
' : L-sectmn about the centroidal x and 'y axis as
shown n F1gure 3. '
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Flgure 3

' _' -'-A ﬂywheel starts rotatmg from rest
“‘and s given an acceleratmn afi bl

_-_'_f -fradfsecz Fmd the angular velomty and i
speed in r.p.m. after 1.5 mlqutes '

e the flywheel is brought to rest w1th a
: mform angular retard&tlon of

0.5 rad»‘secﬂ determme the'time taken

'-3--.:'_;.;.5-by the ﬂywheel n secondeto come to
© i rest oo
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7 ‘meters.

 distributed load of 20 kN per meter run
(including the self-weight of the beam) over

A flywheel is rotating at 15{) rpm and after 8
seconds it is rotatmg ‘at 120 rpm. If the

acceleratmn is uniform determine  the

number of revolution made by the flywheel
~ and the time taken by the flywheel before its

comes to rest from the speed of 150 rpm.

What is SHM? Give two exam’ples: How are
they differentg__f_rom mechanical vibration?

A 'particle performing S.HM. has a
frequency of 10 oscillations per minute. At a
distance of 8 cm from the mean position its
velocity is 3/6* of the maximum velocﬂ;y

Find
(1), the amphtude of osczllatmn
‘(1) - : the maximum acceleration,

(i_ii—) the velocity of the particle when it is at
* a distance of 5 cm from the mean
5 'p081t10n .

'Obtam ‘Ehe expressmns for ‘the maximum
: deﬂectlon, if a simply supported beam of

gpan 7" carrxea au d.l. for a distance [/2 from

L one support

L

A beam of: rectangular crosssectmn 450 mm
760 mm deep has a span of 6
The beam is subjected to a uniformly

' the whole span. The beam is also subjected

 to a longitudinal axial compressive load of

1500 kN. Find the extreme fibre stresses at

the mid span section.
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(a) Derive the expression for normal and .shear
stress for general case of planes (02,05, Ve

are given) also calculate the inclination of
principal planes.

(b) The principal stresses at a point in a bar are
950 N/mm? (tensile) and 175 N/mm?2
{compressive) Determine the resultant stress
in magnitude and direction on a plane
inclined at 60° to the axis of the major
principal  stress. Also determine the
maximum intensity of shear stress in the
material at the point.

A beam of uniform: section 10 meters long carries a
uniformly distributed load of 10 kN per metre over
the whole length and a concentrated load of 10 kN

at the right end. If the beam is freely supported at
the left.end, find the pasition of the second support
so that maximum bendin oment for the beam

shall be as small as posible. Find also the

maximum bendin '}'ma'm’égr"'_l_t-.'_fér_=this case. Draw
also SF and BM diagrams. . .





