 Bstfliokart..
AREA OF BOUNDED REGIONS

Created: Friday, 21 October 2011 04:45 | Published: Friday, 21 October 2011 04:45 | Written by Super User
| Print

|ntroduction to Bounded Regions

..-f"'ff. /

In this article we will study a specific application of integralsto find the area under simple

curves, area between lines and arcs of circles, parabolas and ellipses.

Area under ssimple curves
The area bounded by the curvey = f(x), x-axis and the ordinates x = aand x = b is given by A= y dx=7 f(x) dx

\ y=Ff(x)

A

X=a X= X

The area A of the region bounded by the curve x = g(y), y-axisand thelinesy = cand y = d isgiven by
A =Fxdy = g(y) dy

Example: Find the area of the region bounded by the curve y2 = 9x, X = 2, X = 4 and the x-axis in the first quadrant.

Solution: Area= 2?4 y dx
= 2’?4 3?x dx
- 3172 322
= (16 - 472) 5. units
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Areabetween acurveand aline

Example: Find the area of the smaller part of the circle x2 + y2 = a2 cut off by thelinex = al?2
Y
%xa/'\/z

v

Solution: x° + yZ =& e, (0]
X=a?2 . 2

Solving (1) and (2) we will get the point of intersection

We haveto find the area of shaded region which is given by

A=2*] a/?2?aArea under the curve (y2 = a2 - x2) dx]
2 2
= 2a/?2?a?(g >2< ) dx2
=2 [x/2 (%0 - X — (8212) sin” (/a2
= a%/2 [(?2) - 1] sq. units

Area between two curves
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+ y2 =8x and inside the parabolayZ =4x

Example: Find the area lying above x-axis and included between the circle x

Solution: The given equation of the circle X2 + y2 =8x canbeexpressedas (X - 4)2 + y2 = 16, which isacircle with center (4, 0)
and radius 4.

The point of intersection givesx =0, 4
Hence the curvesintersect at O (0, 0) and P (4, 4) above the x-axis.

Reqired area=2 07" 2 dx+ 47° A4 - (x - 4)°) dx
=22/3) 0 + [(x-4)12) A42)) + @22)sin Yx-2)/214°
=32/3 +[4/2*0+1/2 *16*sin (1)]
- (32/3) + 42
= (4/3) (8 + 3?) sq. units

Now try it yourself! Should you still need any help,click here to schedule live online session with e Tutor!
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