Area  pounded by curve



Applications of Integrals

Area under the curve Area between two Curves



Area under A Curve

If f/(x) be a continuous non-negative functionina <x <
b, then the area bounded by the curve y = f(x), the x —
axis and ordinates x = a and x = b is given by the definite
integral fcff(x)dx.
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Required Area = | ; f(x)dx.
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Area And position of curve with Axes

1. Area lying above the x-axis

If f(x) >0 for a < x < b, then the graph of y =
f(x) lies above the x-axis .

gfe a<x<b & forT £(x)20 B, Tt y=f(x) BT ATE x-3H&
¥ S R gar &)

Therefore, the required Area bounded by curve
y = f(x), x - axis and the ordinates x = aand x =
b is given by
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Required Area = f{_f}f(x‘)dr




2. Area lying below the x - axis
If f(x) < 0 for a < x < b, then the graph of y = f(x) lies below the x-axis.]
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Therefore, the required Area
bounded by curve y = f(x),x - axis
and the ordinates x =aand x=b) is
given by
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Required Area = —f{_fjf(x)d.r




3. Area lying above as well as below the x-axis
If f(x) >0 fora <x <c and f(x) < 0 for
c<x<b, then the required Area

bounded by curve y = f(x),x - axis and
the ordinates x = a and x = b is given by
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4. Area lying Right to the y-axis

The area bounded by the curve x = f(y), the y - axis
and the abscissae y = c and y = d is given by
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Required Area = | Cd f(y)dy.




5. Area lying left to the y-axis
The area bounded by the curve x = f(y) y - axis and
abscissae y = c and y = d is given by
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Required Area = [ — f(y)dy.




Example:- 1 Evaluate the area between the curve y =
x?, x axis and the lines x = 0 and x = 2
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Area Between two curves
Let f(x) and g(x) be two curves and x = a

and x = b be two lines and suppose we have
to find the Area between two curves f(x)

and g(x) for a<x < b then for 0 < g(x) <

f(x)
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I.e Required Area = f; rtx)dx — f; g(x)dx

I.e Required Area = f: 1f(x) —g(x)|dx
Note :- To find the ordinates a and b, we find the
points of intersection of the two curves by solving
their equations simultaneously.

A= a 3R b J1d F34 & AT, g9 1 Tl &
HHIBRUN Bl TH 1Y T b 3P Uiddg fag qId

HId g



Example:- 2 Find the area between the curves y = x
and y = x°
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Some Shortcut Results
2

1. Area of the elllpse — + — = 1 is always ab

2. The area between a parabola and its LR = -(-’1-(LR)2

3. The area between parabolas y° = 4ax and x° =
(4a)(4b)
3

4by is given by




Example:- 3 Find the area between the parabola y* =
4ax and its latus rectum.
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Example:- 4 Find the area between the parabolas
y* = 4ax and x* = 4ay.
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Q. 7 The area between the curves y = x* and y = x*
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