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4.5 Area enclosed by plane curves (Cartesian coordinates)

Area= [ [dydx (or) Area= [ [dxdy

Example: 4.28
Find the area enclosed by the curves y=2x? and y? = 4x
Solution:
Area= [ [dy dx
y: 2x% - 24/x
xc 0= A

Area = fol fzzx\? dy dx
1
= J, 15 dx

= fol(Z\;‘x — 2x%)dx
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Example: 4.29
Find the area between the parabola y*> =4ax and x* = 4ay

Solution:

Area =[ [dy dx
y:%—)z\[cﬁ
x: 0- 4a

=f04a émdydx

4a

= J 1 dx

4a

_ r4a x?
- [ Var - L) dx
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[2 axlfz x3




Example: 4.30

2
Find the area of ellipse = + %

Solution:

Area =4 [[ dx dy

x:O—»%./hz—yz

y: 0- ab



Example: 4.31

Evaluate [[ xy dxdy over the positive quadrant of the circle x> + y> = 1
Solution:

x:0-4/1—y?
y: 0-1

—ul
[l xy dxdy =[] [ xy dx dy
1 [x?%y V1-y?
Js [T]u dy
== [, (JT=yD)?ydy
== [, -y ydy

1
=~ &y — y)dy

Example: 4.32

Find the smaller of the area bounded by y = 2 — x and x? + y? = 4
Solution:




Area= [[ dy dx
y: 2—x-V4-—-x?

x: 0> 2
2 pVa-x?
Zfo fz_xx dy dx
2 —X
= [y 1 dx
= [ V& —x% — (2 - x)]dx
_Ix 22 _ X x2 2
—[Ev4—x2+?sm 1 (E)_Z}H-?]g
. N
_0+2 (2) 4+ 2
=T — 2 square unit
Example: 4.33

Evaluate [[ xy dxdy over the positive quadrant for which x +y <1
Solution:

x:0->1—y
y: 0-1

v
/TN

0.1
\f\ )
N

X+y=1
x=0

(L.
(0.0) -~

1 11—y
J-J’xydxdy =J- f xy dx dy
o Jo
1. x2 -
= Jo 5D Vdy

11-y2y
=Jo —5—ay

1

1
=2 L &* —2y* + yHdy
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Example: 4.34
Using double integral find the area bounded by y = x and y = x*

Solution:

Example: 5.35
Evaluate [[(x? + y 2)dxdy where A is area bounded by the curves x?=y, x=1 and

x=2 about x axis

Solution:
y: 00— x?

x:1— 2

4—
B 2,49

a,1




2
[f(x® +y?)dxdy =[] [* (x*+y?)dydx
2
_ 2 y3 1"
=/ [x2y+?]ﬂ dx

_r2 x%
= [, (x* + )dx
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Example: 4.36
Find the area enclosed by the curves y =x*andx+y —2 =0
Solution:

Giveny=x?andx+y —2 =0

X 0 |1 2 -1 | -2

Y=2—x |2 |1 0 |3 4




Area = [[ dy dx
y:x2-52-—x
x: —2-1
[, 05 dydx = [ [yl%* dx
1
={ 2 —%—%dx

-f-i-gHa-343-2

Example: 4.37
Find by double integration the area lying between the parabola y=4x-x? and the

line y=x
Solution:
Giveny = 4x —x? andy = x

X g [1 [2 [=a]=2 3
y =4x —x%> |0 |3 |4 |-5|-12|3

Area= ff dy dx
v:x — 4x — x?
x:0— 3
2 dy dx = [P dx
= [ (4x — x2 — x)dx

= [ (3x — xPdx

_ [3x2 x3]3 27 27 _ 9
z 3ly =3



