Mathematics Il

Mathematics 11 chapter four

4.1 Double Integration (Area, moment, centroid,
moment of inertia & volume)

-Area

A=[[dxdy or A= [[dydx
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Example //Find area enclosed by x=3, x=1, y=0,y=2.
using double integration.
Solution//

A=[[ dx dy

(23 2 3 2 2
A=[) [[dxdy = [[(x)|;dy = [;2dy = (2y)|; =4
Or

A=[[dy dx
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3 (2 3 3
A=f1 fo dydxzfl(y)l(z)dx:f1 2dx = (2x)|1:=4

Example //Find the area enclosed by y=x+2 &
y=x*

Solution //
b i
ey y=x+2
v B
“ 5: o :z .
Y1=Y2 |
x> =x+2
x2—x—-2=0
(X+1) (x-2) =0
X=-1, x=2
A=[[dy dx

2 2 2 2
A=[" [ dydx = [" ()5 Fdx = [ (x+2)—x}) dx =

X

x? 3Nl 2 _ 8 1 1
(7+2x—3) —1_2+4_§_E+2_§_4'5

si

Example/Evaluate [ [ :y dy dx

Solution // x1=0 , Xo=m.yl =mw.y2 = x
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Ysiny T siny |y

dxd=f x|d

Jfoy y O(y oY
Y3

T
=j siny dy = (—cosx)| . =2
0 O

Application of double integration
1-volume =[[zdA = [[zdx dy = [[ zdy dx
2-moment

Mx=[fydA = [[ydxdy = [[ydy dx
My=[[xdA = [[xdxdy = [[ xdy dx
3-Center of area

- My _ Mx
X=—Y=—
A

where = [[ aa = [[ axay = [] ay o

4. Moment of Inertia

Ix=[[ y?dA .Iy = [[ x*dA.Ir = [[(x* + y*)dA
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Example// Find the centroid enclosed function

Y=6x-x2.y = x

Solution /
Y1=Y2
6x — x> =x
x> —6x+x=0
x> —5x=0
X (x-5)=0
X=0 or x=5
- My _ Mx
X = Ty Y = e

5 6x—x? 5 —x? 5
A=[fdydx =[] [ dydx= [[()|* dx = [(6x—
x* —x)dx =125/6

Mx=[fydA = [[y dy dx

5 r6x—x?% 5 (y?
Mx=f0 fxx * ydy dx = fo (y?)
()2

Also My=625/12

(6x—x?%)?2
2

—x2 5
6xxx dx = fo(
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" 625
v_ My T2
X_A 125 2.5
6
7_Mx_104.16_
A 125/6

Example//Calculate second moment of inertia about y-axis
for area enclosed by y=x? , y=x+2.

Solution //
Y1=Y2
x> =x+2
x2—x—-2=0

x-2)x+1)=0

X=2 or x=-1
Iy = ﬂ x*dA
2 x+2
=ffx2dydx=ff x*dy dx =
—1 x2
2
=J (xzy)|x+22dx
-1 X
—fz;\cz(x+2—ch)dx=x—4+2—xg—x—5 2
5 4773 5|1
= 365 unit of length
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Example// Find the volume enclosed by two surfaces
21=2+x* +y? Zo=4-x% — y?
Solution //
21=2»
2+x*+y?=4—x*-y?
2+x*+y? —4+x*+y*=0
2x2+2y2-2=0
X’ +yt=1ox®+y* =12

yN1—22

A —
Yi=+1l—x°<
x |

Y2=—1 — x*
o

-

s
-

Volume=[[zdA = [[zdydx = [[(Z2 — Z1) dy dx =
[f(4—x2—y*—2—x%—y?) dydx

Volume=2 f_ll Jo 1_xZ(Z —2x% - 2y*)dy dx
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Or Vqume=f_11 f_\/l%;(z —2x%* —2y*)dy dx
Or Volume=4 fol Jo 1"‘2(2 — 2x% — 2y%)dy dx

v=4 [} (2y - 222y - 20)| V17" ax

1 J1 — 3
=4j (2 1—x2—2x2(1—x2)—2( 13 xZ))dx
0
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