Area enclosed by plane curves

Area enclosed by plane curves (Cartesian coordinates)
Area= [ [dydx (or) Area= [ [dxdy
Example:
Find the area between the parabola y? =4ax and x? = 4ay
Solution:

Area =[ [dy dx
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Example:
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Find the area of ellipse :_2 + ly)—z =1



Solution:

Area =4 [[ dx dy
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Example:
Evaluate [[ xy dxdy over the positive quadrant of the circle x2 + y2 = 1

Solution:
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Example:

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

Area= [[ dy dx
yi2—x-V4—x?
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Example:

Evaluate [[ xy dxdy over the positive quadrant for whichx +y <1

Solution:
x:0->1-y
y:0-1
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Example:
Using double integral find the area bounded by y = x and y = x?

Solution:



y: x?-ox
x:0-1
1
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Example:

Find the area enclosed by the curvesy = 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->2—x

x: —2-1
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Example:
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 0 |1 |2 -1 -2 |3

y =4x —x%* |0 |3 |4 |-5|-12|3




Area= [[ dy dx
yix > 4x —x?

Xx:0- 3
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6Area Enclosed by Plane Curves [Polar co-ordinates]

Area= [[ rdrd@

Example:

Find using double integral, the area of the cardioid r = a(1 + cos0)

Solution:

Area= [[ rdrd@

The curve is symmetrical about the initial line
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0 variesfrom : 0 » 1

r varies from: 0 — a(1 + cos0)
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Example:
Find the area of a circle of radius ‘a’ by double integration in polar co-ordinates.
Solution:
Area= [[ rdrd@

O=n/2
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The equation of circle with pole on the circle and diameter through the point as initial line is
r = 2acos6

Area = 2 X upper area
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Example:

Find the area of the lemniscates r? = a>cos20 by double integration.
Solution:

Area= [[ rdrd@
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Area = 4 x area of upper half of one loop.
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Example:

Find the area inside the circle r = asin® and outside the cardioid r = a(1 — cos0)

Solution:
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Example:

Evaluate [, [ r* sin® drd® where R is the semi circle r = 2acos@ above the initial

line.

Solution:
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r varies from: 0 — 2acos0
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Example:
Evaluate [ [rva2 —r? drd® over the upper half of the circle r = acos0.

Solution:

. T
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rvaries from:0 — acos6

Let 1= [[rVa?—7r2 drdo
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