Class XII Chapter 8 — Application of Integrals Maths

Find the area of the region bounded by the curve y?> = x and the lines x = 1, x = 4 and
the x-axis.

Answer
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b =] r=4

The area of the region bounded by the curve, y? = x, the lines, x = 1 and x = 4, and the

x-axis is the area ABCD.

Area of ABCD = _(L vy

= _[l w";rir
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Class XII Chapter 8 — Application of Integrals Maths

Find the area of the region bounded by y? = 9x, x = 2, x = 4 and the x-axis in the first
quadrant.

Answer
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The area of the region bounded by the curve, y? = 9x, x = 2, and x = 4, and the x-axis
is the area ABCD.

Area of ABCD = f vy
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Class XII Chapter 8 — Application of Integrals Maths

Find the area of the region bounded by x*> = 4y, y = 2, y = 4 and the y-axis in the first
quadrant.

Answer

3

i
The area of the region bounded by the curve, x> = 4y, y = 2, and y = 4, and the y-axis
is the area ABCD.

Area of ABCD = Jfr dy
= J:Z\;";c{!-‘
=2 fﬁc{;

E |
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Class XII Chapter 8 — Application of Integrals Maths

oyt
+0—=1
Find the area of the region bounded by the ellipse 16 9

Answer

The given equation of the ellipse, 10 9 can be represented as
N
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It can be observed that the ellipse is symmetrical about x-axis and y-axis.

~ Area bounded by ellipse = 4 x Area of OAB

Area of OAB = r vx
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Class XII Chapter 8 — Application of Integrals

Maths

Therefore, area bounded by the ellipse = 4 x 3n = 12n units

3 3

X '
Find the area of the region bounded by the ellipse 4 9
Answer

The given equation of the ellipse can be represented as
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It can be observed that the ellipse is symmetrical about x-axis and y-axis.

~ Area bounded by ellipse = 4 x Area OAB
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Class XII Chapter 8 — Application of Integrals Maths

». Area of OAB = [ ydx

- j‘l’g\/|_%m [Using (1)]
=% fa,l'ﬂf—xjd'f

3[\' Y _x:|'
= N4 —x" +—sin
212 2 2
-~ 1]
3| 2n

2] 2

_3n

oA
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& o 6T units
Therefore, area bounded by the ellipse =

Find the area of the region in the first quadrant enclosed by x-axis, line *= \Evl'jand the

circle * TV =4

Answer

The area of the region bounded by the circle, * *% =4, x=3y

area OAB.

, and the x-axis is the

Yll. X -.,,lr:L
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Class XII Chapter 8 — Application of Integrals Maths

(Jil]_

The point of intersection of the line and the circle in the first quadrant is
Area OAB = Area AOCA + Area ACB

Ry 3

= OO AC= 2xBx1=22 (1)
Area of OAC 2 2 2

= j_q vy
Area of ABC  *
= L Va-xde
(x = 4. ,x
=| =N4—x" +—sin' =
2 2 215

o-2aam (4]

=_f_“ﬂ -(2)

Therefore, area enclosed by x-axis, the line™ V3) and the circle * T =%in the first
\u'{i’.l'[ 3\."f_l ,
4 ————'=— units
quadrant= 2 3 2 3
[#]
X=—
Find the area of the smaller part of the circle x* + y? = a? cut off by the line V2

Answer
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Class XII Chapter 8 — Application of Integrals Maths

xX=
The area of the smaller part of the circle, x*> + y? = a?, cut off by the line,

area ABCDA.
Y

1

, is the

3y

It can be observed that the area ABCD is symmetrical about x-axis.

~ Area ABCD = 2 x Area ABC
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Class XII Chapter 8 — Application of Integrals Maths

Area of ABC F, ydx
r
= |, va —x"dx
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Therefore, the area of smaller part of the circle, x* + y* = a°, cut off by the line, 2

az[n I]
is 212 units.

The area between x = y? and x = 4 is divided into two equal parts by the line x = a, find
the value of a.

Answer

The line, x = a, divides the area bounded by the parabola and x = 4 into two equal

parts.
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Class XII Chapter 8 — Application of Integrals Maths

~ Area OAD = Area ABCD

A

AR S

X=

It can be observed that the given area is symmetrical about x-axis.

= Area OED = Area EFCD
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Class XII Chapter 8 — Application of Integrals Maths

Area OED = [ ydx

[

2@y =3 8-y

3
Therefore, the value of a is [4} .

Find the area of the region bounded by the parabola y = x* and Y

Answer

The area bounded by the parabola, x> = y,and the line, e

=[]

X
| |, can be represented as
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Class XII Chapter 8 — Application of Integrals Maths
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The given area is symmetrical about y-axis.

~ Area OACO = Area ODBO

The point of intersection of parabola, x> = y, and line, y = x, is A (1, 1).
Area of OACO = Area AOAB - Area OBACO

- 1 |
SO Area ol ADAB :;x{)ﬁx.ﬁlﬂc ;xlx] =

1
2

o |
) . - 1
Area of OBACO = [ ydv = [ dv {ﬂ 3

U

= Area of OACO = Area of AOAB - Area of OBACO

!
Therefore, required area = L6 3 units
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Class XII Chapter 8 — Application of Integrals Maths

Find the area bounded by the curve x* = 4y and the line x = 4y - 2

Answer

The area bounded by the curve, x> = 4y, and line, x = 4y - 2, is represented by the
shaded area OBAO.

3

Y

Y

Let A and B be the points of intersection of the line and parabola.

o
A are —L—J
Coordinates of point o4

Coordinates of point B are (2, 1).

We draw AL and BM perpendicular to x-axis.
It can be observed that,

Area OBAO = Area OBCO + Area OACO ... (1)
Then, Area OBCO = Area OMBC - Area OMBO
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Maths

=Lx+2¢fx L—dr

1| x° : 1| x -
=—|—+2x| ——| —
5] 45

[2+4]——E}

iy i (-1)
EEsaslic ey
11 ] 1
__E{E_“}E
_1 1 1
2 8 12
_ 1
24

s ¥]
L— _,— :— units
Therefore, required area = 6 24

Find the area of the region bounded by the curve y* = 4x and the line x = 3

Answer

The region bounded by the parabola, y? = 4x, and the line, x = 3, is the area OACO.
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Class XII Chapter 8 — Application of Integrals Maths

X

Ci

]
v ¥ias

The area OACO is symmetrical about x-axis.

~ Area of OACO = 2 (Area of OAB)

Therefore, the required area is 83 units.

Area lying in the first quadrant and bounded by the circle x> + y* = 4 and the lines x = 0

and x =2 is
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Class XII Chapter 8 — Application of Integrals Maths

A.n

s
2

c.3
s
D. 4
Answer
The area bounded by the circle and the lines, x = 0 and x = 2, in the first quadrant is

represented as

X I
y =1} =2
B
N A Y
y?

- Area OAB = [ ydr
= r V- xt

X 2 4. x ’
= —vWd—x" +—sin —
2 2 2

-2(3)
2
= 71 units

Thus, the correct answer is A.
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Class XII Chapter 8 — Application of Integrals Maths

Area of the region bounded by the curve y? = 4x, y-axis and the liney = 3 is
A.2

e WD e

D.

Answer

The area bounded by the curve, y? = 4x, y-axis, and y = 3 is represented as

-
-

*. Area OAB = | xdy

_ j“ Xy

-
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4] 3

|,

— ¥
=5 (27)
9
=— units

4

Thus, the correct answer is B.
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