Applications Of Integrals

The area bounded by the curve y= f(x)above the x-axis and
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between the lines x = gand x = bis given by Iydx =If(x)dx

If the curve between the lines x = gand x = blies below the

x-axis, then the required area is given by
b

(i) I(—y)dxz—jiydx:—jif(x)dx

a

OR

(ii)

y=f(x)

<
<«

jf(x)dx

IN'='enious

Believe in knowledge . . .

The area bounded by the curve x = f(y)above the y-axis and the line
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y=c, y=disgiven by dey:jf(y)dy
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If the curve between the lines y =¢, y= dlies below the y-axis
(to the left of y-axis) then area is given by
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The area bounded by the curve y = h(x), x-axis and the A
c b
two lines x =gand x =hisgivenby 4= Iydx+ Iydx
a c y= h(X)
where cis a point in between a and b /
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If we have two curve y= f(x)and y = g( x)such that Y !
y=/f(x)and y=g(x) A v=f(x) x=b
y= f(x)lies above the curve y = g(x)and both are
above the x-axis then area bounded between them and / \
ordinates x =gand x =h(b>a), is given by
b b \ /
A= J‘f(x)dx—.[g(x)dx
. ‘ ’ X=a r= g(x) x=b
i.e. upper curve area — lower curve area. -
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The area bounded by the curves y = f(x)and y= g(x) )4
between the ordinates x = gand x = bis given by /y _ g(x
c b N y = f(x -
A:If(x)dx+.[g(x)dx / //
where x = cis the point of intersection of the two curves.
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Solve the Following

Find the area of the region {(x,y) Y’ <4x,4x" +4y° < 9}
Find the area of the region included between the parabola y2 = x and the line x + y=2.

Sketch the region bounded by the curve y= 2x — x’and the x-axis and its area using integration.
1
Sketch the graph y = |x+l| and evaluate J- |x + 1|dx-

-3

Using integration, find the area of the region bounded by the following lines: y =1+|x+1 , x=-3, x=3and

Using integration, find the area of the region bounded between the line x =4 and the parabola y2 =16x.
Draw a rough sketch of region {(x,y) 117 <3x,3x7 +3)° < 16}and find the area enclosed by the region using

method of integration.
2 2

Find the area of the smaller region bounded by the ellipse x_2+y_2 =1]1and the line i +X =1.

a b a
; / 2
Draw a rough sketch of the graph of the function y=2J1-x", x€ [0,1] and evaluate the area enclosed

between the curve and the x-axis.
Draw a rough sketch and find the area of the region bounded by two parabolas y2 = 4xand x? = 4y by using

method of integration.
Make a rough sketch of the region given below and find its area using method of integration:

{(x,y):OSy£x2+3,O£y£2x+3,0£x£3}-
Sketch the region lying in the first quadrant and bounded by . = 9x%, x.=0, y=1and y=4.Using

integration, find the area of the eHaJsed r@oﬁ] | O U S
Draw a rough sketch of the regicheginclasetibetwigen the circles x> +y* =4and (x—2)2 +y* =4 Using

integration, find the area of the enclosed region.
Sketch a rough graph of the parabola y= ixz and the line 3x-2y+12=0 and find area bounded by two
4

curves.
Using integration, find the area of the circle x? +y2 =16 which is exterior to the parabola y2 =6x.

Using integration, find the area of the region bounded by the triangle whose vertices are (-1, 1), (0, 5) and (3, 2).
Using integration compute the area bounded by the lines x + 2y=2, y—x=1 and 2x+y=17.

Find the area bounded by the curve y =, y= x.

Find the area of the region bounded by the curves y= x> +2, y=x, x=0and x=3.

Find the area bounded by the semi-circle y= \/Eand its diameter y=0

Find the area bounded by the curve |x| +y = land axis of .

Find the area bounded by the parabolas y* = 5x+6and x* = y.

Find the area bounded by the parabolas 5x* — y =0and 2x*> —y+9 =0.

Find the ratio in which the x-axis divides the area of the region bounded by the parabolas y= 4x — x*and
y= x> —x.

Find the area of the region bounded by the curves y= |x—2| and y= 4—|x|-

Find the area enclosed by the curves x? = v, y=x+ 2and x-axis .

Using integration find area of the region {(x,y) 0<y< xz,O <p<x+2:0<x< 3}

Using integration find area of the region {(x,y) : |x—l| <y< /5 _xz}



29. Find the area of the smaller region bounded by the curves x* + y* = 4and y2 - 3(2x—1)-

|x-2[+2, x<2

4
Evaluate If(x)dx What does the value of this integral
2

x =2, x>2

30. Sketch the graph of f(x) :{

represent on the graph?

Answers
1. £+2cos’1 1 sq units 2. zsqum’ts 3. ﬂsqum’ts 4. 4 5. 16 sq units
6 4 3 6 3
4 1 16 . —9++/

6. %Squnits 7. —a% +8—7[—a —6—a2 ——6s1n_l —\/ga sq units, where g = +N273

3 NE) 3 \/ 3 3 4 6
8. ”—ab—lab sq units 9. quunits 10. Esqunits 11. §Sc]units

4 2 2 3 3

14 ) 27 ) . 4 )
12. 3squnlts 13. 2 x/§+? Sq units 14. 27 sq units 15. §(8ﬂ—x/§)squmts

15 ) . 1 ) 21 ) ) .
16. — sq units 17. 6 sq units 18. —Sq units 19. — sq units 20. 27[sq units 21. 1 sq units

2 2 2
22. %Squm'ts 23. 12\Bsqunits 28.4:129  25.65q units  26. %Squm-zs

28. sz 1 squnits  30. @sq units
4 2 3
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