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PREVIOUS KNOWLEDGE
» Knowledge of finding the area bounded

by a line and a curve.
» Standard equation of circle, parabola

and ellipse .



AREA BETWEEN TWO CURVES

Consider two Intersecting curves Wwhose
equations are y = f(x) and y = g(x) . Let us try
to find the area bounded by these two curves.
Let the point of intersection of these two
curveshex=aandx=D0.
Assume that f(x) = g(x) . For finding the
elementary area take an elementary strip with
height f(x) —g(x) and width dx . Then if dA
denote the elementary area dA = [ f(X) —g(X) ]
dx. Hence total area

A= [IF () = g(x)]dx



e

-y =fx)—g(x)

y = a =g Here f(x) > g(x)
x =h

X< 2%

A = f:f(x)dx y ffg(x)dx

A = [area bounded by y = f (x), x-axis and the lines x = a, x = b]
— [area bounded by y = g (x), x-axis and the lines x = a, x = b]
where {(x) > g(x)in[ a, b]



Consider another case where f (x) > g (x) In [a, c] and
f(xX)<g(x)in]c, b], where a<c<b (Fig) then the
area of the regions bounded by the curves can be
written as

Total Area = Area of the region ACBDA + Area of the

region BPRQB
J : f(x)x?\g(x) - -
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Total Area = [“[f(x) — g(0)]dx + [ [g(x) — f(x)]dx



EXAMPLES
Q1. Find the area bounded by the curve x* = 4y and the
line x = 4y — 2.
Solution: Y

We need to find the area of
shaded region. First we find
points Aand B




From( 1) and (2)

(4y 2)2=4y = 16y% — 20y + 4 = 0
4y -5y +1=0=>Uy -1y —-1)=0

:>y=i0r1

Put values of y In

eq (2), wegetx = —1 and 2

Therefore the points are A (—1,%) and B(2,1).

Required shadec

area—leydx—f2 y dx

f [((x + 2) — (x?)]dx

[z +2)- ()12



- (e-9)- (3+2)

4[(2)-(-3)] -2 1x

9 :
= < §q units.

Q2.Find the area of the circle 4x? + 4y2 = 9 which is
interior to the parabola x2 = 4y

Solution:

Solving the given equation of circle, 4x% + 4y> =9, and
parabola, x? = 4y, we obtain the point of intersection as

B (\/E,%)and D ( figure)



the shaded area OBCDO. The area IS
symmetrical about y —axis

The required area Is represented by x{

-.Required area = 2 Area OBCO 3 L
Draw BM perpendicular to OA. |

Therefore, the coordinates of M are |

(v2,0). v!

Area OBCO = Area OMBCO — Area OMBO
= f\/— 00— 4x2 f X~ dx

_1.V2 \/— 2
_Efo \/9—4x2dx _Zfo x* dx




i xVO — 4x2 4+ 2 Sln_l (?)]‘?i [%3]‘/05
! [v24 2ot (B)] - L 2v2

V2 ] (ﬂ) v2
4 '8
V2

2 sin~1 (ii) 4
3
=3 [e+ 3 (57)]
Requwed area 2 Area OBCO
=2x 5[+ Fsin (57



Q3.Find the area bounded by curves (x — 1) +y? =1
and x2 +y 2=
Solution:

The area bounded by the curves, v
(x-1)+y?’=landx*+y?=1

is represented by the shaded area. '/m
Solving the two equations we get *. i o
the point of intersection as \w

1 3 —V/3
A(z 2) dB( 2)' Y
The required area I1s symmetrical about x-axis.

s Area OBCAO =2 x Area OCAO
Join AB, which intersects OC at M, such that AM Is

perpendicular to OC. The coordinates of M are G 0)




Area OCAQO = Area OMAO +Area MCAM
1
= fOE\/l — (x — 1)?%dx + ff\/l — x?%dx
2
_|x-1 2 1 . 1 1
=|=J1-(x-1) + = sin (x—l)](2)+

2
X 1 . _ 1
[—\/1 — x2 4+ =sin 1x] 1
2 2 >

-—_1/_1 Lein—1(Z2) _ Lo

o 1 T osin (2) - sin (1)]+
Lgin-1 _l/_l_l-—ll
[zsm (1) " 1 L 5 Sin (2)]
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Therefore, required OBCAO =2 x Area OCAQO
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