Derivation Of Area Of An Ellipse

Area Of An Ellipse
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Equation of an ellipse
x*la*+y'h*=1 Figure 113.3

A standard ellipse is illustrated in figure 113.3. The origin of the y and x axes is at its center, the point
where its major axis (x-axis) and its minor axis (y axis) intersect.

Equation of ellipse is x¥/a* + y/b*=1
Area of ellipse =mnab

Derivation of Area of an Ellipse

From equation of ellipse, y* = b*(1 - x*/a*) = (b% a*) (a’®- x?)
So, y = + (b/a)V(a® - x?)

Curve of ellipse in first quadrant isy = (b/a)V(a®- x¥) 0 < x <a

d
So, area of first quadrant = f (b/a)V(a® - x*)dx -------------- 1)
0

integral evaluation by substitution
let x = asin@. Then dx = acos0d0
Whenx=0,0=0. Whenx =a, 6 =m/2
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So, equation (1) :f (b/a)V(a® - a’sin’Q) acos0dO Since x = asin®,
0

/2
= (b/a) V(a*cos’0) acos0d0
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So, (b/a)I V(a’cos®0) acos0dO = abj cos’0d0
0 0
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abf (1/2)(1 + cos20)dO
0
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(ab)/ZI (1 + cos20)d0
0

= (ab)/2 [(W2 + (1/2)sin2w/2) — (0 + 0)]
= (n/4)ab

Since the ellipse is symmetric with respect to both its axes, its area is 4 times the area of its first
quadrant.

So, area of ellipse = 4(r/4)ab = mab.

The string is S,P,;A;; - Empty Space — Containership - Area



