MA140-Engineering Calculus
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Centroid of a plane area:

Y2 = JHx)

yi = filx
dx
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Suppose the centroid of a typical strip is at (zx,yx) Then:
n
System mass = Z Amy
k=1
The moments of the entire system about the two axes are:

n
Moment about xr — axis = Z Y Amy,
k=
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The z-coordinate of the system’s center of mass is defined to be:

Moment about y — axis _ D p_) TpAmy

T = o
System mass Y opeq Amy,

As 6 =1, Amy = AA, = (fo(zr) — f1(zk))Az. So:
= o 2kt Thlfa(@) = fi@y))Ax
Yo (fol@r) — fi(ze)) Az

The sums is a Riemann sum so when Az — 0 or n — oo, then

JPa(folz) — fi@)de  [Pa(folz) — fi(2))de

"1?: =

f;(fz(x)) — fi(x))dz A
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The y-coordinate of the system’s center of mass is defined to be:

’!?:2A/ (fa(m fl())}fﬂ

Find the centroid of the area under the curve y = /& — 2 between the
linesx=2and =5
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5 5 _9\3/2+5
Area = / Vr —2dx = / (x — 2)1/2da: = 7(:6 2)
2 2 3/2 2

=216-2"" - (2-27) = 3v3=2V3

the x coordinate of the centroid is:
1 5
E:A/ oV — 2dx
2

Letu =2 —2,s0x=u+ 2 and du = dx then:

5/2 3/2

Vo — 2dy — Y V2, = L g%
/33 x — 2dx /(u—|—2)\/ﬁdu /u + 2u*du 5/2+23/2+c

- %(x 92 g(z _ 92 4o
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1 ff 1 2 5/2 3215\ _ 19
z= , xx/x—de—m(g(:c—m + =(z —2) L) 5
Also
1B ) I 1 22 5
i= 55 | H@lde =55 [ =2 = 525 — 2] )
So
Y
Y= 7%
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