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Memoryslcub.com

Exercise 8.1

Find the area of the region bounded by the curve y2 = x and the lines x = 1, x = 4 and

the x-axis.

Answer
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The area of the region bounded by the curve, y?2 = x, the lines, x = 1 and x = 4, and the

x-axis is the area ABCD.
Area of ABCD = rl b
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Class XII Chapter 8 - Application of Integrals Maths

Find the area of the region bounded by y2 = 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, y2 = 9x, x = 2, and x = 4, and the x-axis
is the area ABCD.

Area of ABCD = J‘Ily dx
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Find the area of the region bounded by x2 = 4y, y = 2, y = 4 and the y-axis in the first
quadrant.

Answer

yY

The area of the region bounded by the curve, x2 = 4y, y = 2, and y = 4, and the y-axis
is the area ABCD.

Area of ABCD = I.r dy

= [[2/yay
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X
Find the area of the region bounded by the ellipse | +==1

9
Answer
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The given equation of the ellipse, 6 + 9 =1, 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 of OAB

Area of OAB = I yvx
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Therefore, area bounded by the ellipse = 4 x 3n = 12n units

Find the area of the region bounded by the ellipse 14 + ‘: =1
Answer
The given equation of the ellipse can be represented as
A
5
4
3
74
1
R s g
-5 4 3-% -1? S
N —2- j
.3 L
4
5+
,
L+;=]
4 9
X
= y=3/1-— 1
) ;s (1)

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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. Area of OAB = [ yx

f3\{|—%dx [Using (1]
3 -

= [ V4-xax
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Therefore, area bounded by the ellipse = 4x?= 6 units

Find the area of the region in the first quadrant enclosed by x-axis, line ¥ = \Eyand the

circle x* +y° =4

Answer

The area of the region bounded by the circle, X’ "‘J'"] =4, x =~u"§}-', and the x-axis is the

area OAB.
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The point of intersection of the line and the circle in the first quadrant is (\EI]
Area OAB = Area AOCA + Area ACB

1 1 3
Area of OAC :Ex{)(_'x.—ﬁ{".'zgxqﬁxl:% {]}

Area of ABC = J, vy

—_—

ji Vi —xdx
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Therefore, area enclosed by x-axis, the line X = \Ey, and the circle x° +Jf‘1 =4 in the first

\:'IETE _3\.1'{_7:
2+ 2

quadrant = = — units
3 3

o
Find the area of the smaller part of the circle x2 + y2 = a2 cut off by the line x ZE

Answer
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[
The area of the smaller part of the circle, x2 + y? = a?, cut off by the line, x ZE , is the

area ABCDA.
Ya

Y.V

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

~ Area ABCD = 2 x Area ABC
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Area of ABC JT, v
I Y
. Na = xdy
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Therefore, the area of smaller part of the circle, x2 + y2 = a2, cut off by the line, * =E'

3 |

The area between x = y2 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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~ Area OAD = Area ABCD

'y

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

= Area OED = Area EFCD
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Area OED = [ ydx

[V

(¢}

Therefore, the value of a is (4)°

Find the area of the region bounded by the parabolay = x2and ¥= |'~|

Answer

The area bounded by the parabola, x2 = y,and the line, ¥ = |.'r

, can be represented as
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The given area is symmetrical about y-axis.

~ Area OACO = Area ODBO

The point of intersection of parabola, x2 = y, and line, y = x, is A (1, 1).
Area of OACO = Area AOAB - Area OBACO

s Area of ADAB = %x OB=AB= % x1xl=

1
2

L
) . - 1
Area of OBACO = [ ydv = [ * d Pﬂ 3

i}

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

1 1
Therefore, required area = 2 3 =§ units
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Find the area bounded by the curve x2 = 4y and the line x = 4y - 2

Answer

The area bounded by the curve, x2 = 4y, and line, x = 4y - 2, is represented by the
shaded area OBAO.

gy

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

(A
Coordinates of point A are _LZJ
L

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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Similarly, Area OACO = Area OLAC - Area OLAO

_ [; x+2£h__ [:-I J:dr

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

Answer

The region bounded by the parabola, y2 = 4x, and the line, x = 3, is the area OACO.
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The area OACO is symmetrical about x-axis.

~ Area of OACO = 2 (Area of OAB)

Area OACO=2| [y dx}

Therefore, the required area is E‘w 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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Answer

The area bounded by the circle and the lines, x = 0 and x = 2, in the first quadrant is

represented as
Y

y=10
B

Y."
. Area OAB= [ ydx

= j: V4 —xtdx
= [Ex.l'al—x’ +%sin : %I

2

A3

= T units

i

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

B.

D.

tale W o

Answer

The area bounded by the curve, y?2 = 4x, y-axis, and y = 3 is represented as

APY
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" Area OAB = [ xdy
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Thus, the correct answer is B.
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