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B. E.
Third Semester Examination, May-2(X18
Engineering Mechanices nionsin

Moie @ Attempt any FIFE questions

———a ———

Q. 1. (i) A bar AB of negligible weight is pinned at A and supported at B by a thin wire BC. A
weight W can move along the bar, Find ;

{i}) Tensiom in the wire,
(31} Horizontal reaction Torce and

(iii) Vertical reaction force on the bar by the pin at A”
c
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Ans. Moment about A,

=35c0s30x05 A 0.5m
=525 30 03 a =
=01155kNM folockwise) 0.8m

Q. 2. A truss of 10m span is loaded as shown in fig. Find the forces in the members of the truss by
the method of sections.
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Ans. Taking moment A,
Rox=10=3=75+4=AF

kN

A C
F B b
I Rc
Ry
Now, AF = AB- FB =5 DBcos6l = 5-5cas? 60°= 3.7¢ m
" Rp =375kN

5 Ry =4+3-375=325KN
. Taking section (1)-( 1) as shown

EMp =0
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R x25-Fge =433=10
e Fre = 2.06kN (Tensile}

ZFy =0

Ry =3+ Fgp cos30 - Fop cosb0 =0
EFy =0

Fre: + Fpp sin6l - Fpe sin30=10

Solving equations (1) & (ii}) we get,
' Fap = 1.73KN (Compressive)
Fpi: = —1.5KN (Tensile)= 1.5KN (Compres-

sivel
Taking joint C. we get Fpe = B . 4.33KN (Compressive)
o sin60
Taking joint A
FAD sin 30 = R A
— Fip = 65KN (Compressive

. Fap = Fypcos30=563KN (Ttensile)
Taking joint B

Fgp cos30 = Fgp cos3l

5 Fap = Fap = 1L.73KN (Tensile)

A1)

i)

Q. 3. (a) From a uniform circular disc of radius 'r' is cut off a circular portion of radius 'r/2'. Find
the distance between the centers of the disc and hole if the center of the mass of the remainder is on the

circumfercnce of the hole,
Ans. Let O & Oy are centres of circle of radius r and /2 respectively,
Let 00, =x

"G is the centre of max. such that
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Q. % (b A body consists of a right circular solid cone of height 20 em and radivs 15 em placed on
a solid hemisphere of radins 15 em of the same material. Find the position of center of gravity,

Vivp +Vaya
, y, = ——teTh
Ans, e 1||'I| i '|,"I.-1 "
3 | g
Vi=—ar, Vo=
k] K1
i N h
yi=t = e W e
% s 4

Putting v 15 o and I = 20 0m as given, we gl
v, o= 3625 cm
Q. 4 (a) State and prove the theorems of parallel axis and perpendicular axis.

Ans. Parallel Axis Theorem ; 1 states that moment of Inertia of an area with respect 1o any axis in its

plane s cqual to moment of inertia of the area with tespect to a parallel centroidal axis plus the product of arca
aned sguare of distance between the two axes,

Proaf : Let s, v be the rectangular coordinate axes theough any point O in plane of figure

.

() X
Q. 4. (b} Derive an expression for moment of inertia of a quadrant of a circular plate of radius R,
Ans, Consider elemental ares dA situated at radivs rand angle ),
dA = rdddr
Centroid ol dA bes an deomwee csind) Trom x-axis

Moment of mersia abodl s-uxis,
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0050 A projeetile is aimed at g mark on the horizontal plne through the point of projection and
Calls F 2o showt when the anale of projecton is 137, while it overshoois the marck by 24 m when the same

dngde s 037 Famd the angle of projection (o hit the mark. Assume no air resistance; Derive the ¢.pres-
sinis Biscil.

Ans. | ety be the velociy of projection incach case and 0 be the correct angle of prejection for desired

papee r o beta P2mowhen oo 15 and b 2dmowhen [B= 43 Fhen
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olirea Vasshown 1w be corresponding parallel axes through
ceptrsid ol area is also called ceptroidal uxes, The moment of mertin of area A aboul x-axis
I
Iy = J v oA
Where A s elememal aren st distanee v from s-avis.
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.= 25
G, b0 () State and explain the D Alembert's principle for the motion of rotation.
Ans, Y Alembents principle can be states as: "when mtersal or external loming moments act on a system
Bavme rotation motion, the aleebraic jump of all forgues acting on the sssiem including the inertia torque.
taken m apposiie ovder ol ansular aceelermion s zern®

Pl ais por DA lemberts prineaple of rodation
=g =0

€. b, (hy A solid cxlinder pulley of mass 800 ke, having (L8 m radius of gyration and 2m diameter,
is rotated by an clectric motor, which exerts a uniform torgue of 60 kKN.m. A body of mass 2000 ke is to
be fitted by s wire wrapped round the pulley. Find :
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{iy dwecterstion of the body and
{iiy Tension in the rope,
Ay Moment of Inertia ol Pulbes,

bz = Ml'i:

- 800> (08) = 512kem’

Aldsir, seceleration p-m=late=0

i11'.'l.11-|-'~" 'TI o II‘:II!'I = 1I‘,|i a=512a

{ o <M o Lenision Ta=Pur="0

[ s, total torgue = 5124+ P = 60000

P = G0 - 512a

t r.'||.|.|1i|1|| ol motion
I' - me = ma
oo niEERY S E2n - 2000« 98 = 2000 4
(@~ 1608m /s
Fonmion is given by

PP = 2000 (28 + 1608} = SOKN

). 7. Explain the principle of Virtual Work. Solve the beam for reactions at supports show in fig.,
by virtual work method,

SOON 100N

A J .'h 1"

| Jin | I.F'rni Im i

Ans. Principle of virwal work states that it a system of forces acting on a body or a system of bodies be
in equilibrivm and it the system be imazined to undergo a small displacement consistent with geometrical
conditions then aleebraic sum ol virual work done by the forces of system is zero,
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(). 8. Discoss the following with suitable examples

fh Static indeterminacy,

(b Hamilton principle,

(e} Coriolis forees,

Ans. (a) Static Indeterminancy : A sustem can be stnically indeterminate even theugh s reactions are
determinate, A stroerore iy statically indeterminate when the static equilibrinm equations are not sufficient for
determining the internal orces and reactions on that struciure,

Vi
For example, the equilibrivm eguations for the force system as shown are.
! 2 i L
Wy ~Fu o ¥+ V- =0
Hy-F, =0
b, o= Vla+tbi—-V {arb+e)=1)
Phere e Tour unknowns and three cguations. Thos, system s said o static imdelerminite.
(by Thamilton Principle = It states that the troe evolution glo) of a system described by W oceneralised
cogrcinates 4 1 oot g 4y ) between two specified states gy = gity ] and 42 = gty ] at two specified

tates by oannd 1s B oan extremmy of the action functionad,
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(¢} Corinlis Forees 3 The Conolis effect s an apparent dellection of moving objects when they are
soewed Tro rotating frame of reference. The Coriolis Force s an example of fictiious force because it does
pot appear when the metion 15 expressed inan mertial frame of reference. in which the motion of an object is
explamed by real nnpressed forees weether with mertia. In rotating frame the Coriofis force which depends an
the veloir of sy object and centrifugal foree which doesn't demand on the veloeity of moving object are
pevcded mthe egquition to comrectly deseribe the monon. The mathematical equation for Coriolis force is,

Fo==2mw =y
Whorewangubar velocity
and v welocity of particle.
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