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EXERCISE- 8.1

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

in the first quadrant.

Solution 1:

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 ABCDA.

4
Area ABCDA = j Jx dx
1

Area of ABCDA =

-, 4

= — sd.units
3 q
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Find the area of the region bounded by y* =9x, x =2, x = 4 and the x-axis in the first quadrant.

Solution 2:

The area of the region bounded by the curve, y2 =9x,x=2, and x =4, and the x-axis is the

arca ABCDA.

4
Area ABCDA:J.3\/;dx
2
2]
32 |,
e
=2 xQ}
L 2
=2_4%—2%}

:2_23—8%}:2[8—2«5}

=16- 4«/5 $q. units

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

Solution 3:

www.vedantu.com
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Y = 4y

........................

! Y

The area of the region bounded by the curve, x* =4y, y =2, and y =4, and the y-axis is the
area ABCDA.

4
Area of ABCDA = dey
2
2

x =4y
=2

X

4 4 4

jxdy = IZ\/)_/dy = 2J. \/;dy
2 2 2

- 4

=y

4fo-22]
32-82
3

j sq.units

2 2

Find the area of the region bounded by the ellipse f—6 + % =1

Solution 4:

www.vedantu.com 3
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2 2
The given equation of the ellipse, 16 + ry =1, can be represented as

BB s i
v

Lh
fu

X b Ald O x
) " i
I R v |

[
I
2L
3

|
5

LA

It can be observed that the ellipse is symmetrical about x-axis and y-axis.
-~ Area bounded by ellipse =4 x Area of OABO

Area OABO = I: ydx

2 2
x__|_y_:1
16 9
2 x2 x2
=2 o1 o 2o9)1- 2
9 16 16

2
X
=3 1-2
y=3\1" 16
4 x2
Area OABO = j 31— —ax
o\/ 16

:Er 16— x2dx
4 Jo

Substitute x = 4sin 0, 6 = sin ™"’

ks

dx =4cos0d0

when, x=0 6=0& x=4 e=§

/2

:% I \J16 —16sin”0.4cos0d0
0

/2

=12 j \J1—sin*0, cos0d0
0

LIVE ONLINE TUTORING
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/2 /2
=12 [ cos?040 =12 1+cos20 g
0 0

/2 sin26 /2
=6J-(1+cos29)d9:6{6+ > }
0

0
_p| TSm0 _ T g
2 2 9 2
Therefore, area bounded by the ellipse =4 x 3w =127 sq. units

2 2

Find the area of the region bounded by the ellipse % + % =1

Solution 5:
The given equation of the ellipse can be represented as
AY

X

1 ]

B
¥
2 2
x_+y_:1
4 9
yo_x
9 4

N y=3\/1—7%2 (1)

It can be observed that the ellipse is symmetrical about x-axis and y-axis.

LIVE ONLINE TUTORING
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=~ Area bounded by ellipse = 4 x Area OABO
.. Area of OABO :J': ydx

- j:3, /1 —%zdx [Using ()]

= Ej2\/4—x2dx
2 do

Substitute x = 2sin® = 0 =sin”’ (gj
dx =2cos0d0

when, x=0 6=0&x=2 ezg

1':/2

—J.\/4 xdx——J\/4 4sin”0.2cos0d0

/2 n/2

=3 J. \J4—4sin*0.cos0d0 =6 I \J1—sin*0 cos0d0
0 0

/2 n/2
.4jmgweéj55§@w

3m
2

TI:/Z n/2
=—ja+mﬂmw { Smm}
T
2

3| Ty smn_o _ 3y
2 2

Therefore, area bounded by the ellipse = 4 x 377[ = 67 sq. units

Find the area of the region in the first quadrant enclosed by x-axis, line x = NE) v and the circle

X’ +y' =4

Solution 6:

The area of the region bounded by the circle, x* + )" =4, x = NE) v, and the x-axis is the area
OAB.
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e

Substituting x = B yin x* + y* = 4, for finding the point of intersection.
.'.(\/?Ty)+y2 :4:>y2 zljy:il,x:i\/g

The point of intersection of the line and the circle in the first quadrant is (\/g ,1) )
Area OABO = Area AOCA + Area ACBA

AreaofOAC=%xOCxAC:%x\/gxlzg e

Area of ABCA = J:; vdx

2
ydx = Ix/4—x2dx
N3

Sy

x=2sin® O=sin"' (%)

www.vedantu.com
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when x =2 9=E

x:\/g ="

3

/2

2
j Ja=x dx = j J4— 4sin®0(2cos0)d0
N3

n/3

/2 /2 COS29
=4j coszede:4j 1+

/3 n/3

d0

/2 sin29 /2
=2 [ (1+c0s20)d0=2| 0+
2

n/3 /3

T 1. n 1. 2n
=2| —+—sint————sin—
2 2 3 2

3
Y 20200 O W . S @
12 3 22| Tle 4
From (1) & (2)

Area of OAB=—"7"-+2 —
2 3

6 4

3 { ﬂ

Therefore, area enclosed by x-axis, the line x = NE y, and the circle x*+y*> =4in the first

T .
quadrant = B $qg.units

Find the area of the smaller part of the circle x> + y* =a” cut off by the line x = % .

Solution 7:

The area of the smaller part of the circle, x> + y* = a°, cut off by the line x = % , is the area

ABCDA.




Class XII - NCERT — Maths Chapter 8 — Application of Integrals

-,I-.1

It can be observed that the area ABCDA is symmetrical about x-axis.
.. Area ABCDA =2 x Area ABCA

Area of ABCA = IZ vdx
e

a

I Ja? = x*dx
76
x=asin® dx=acos0db

x=-L @9=sin" (zj =sin" (Lj A
\/5 a \/5 4

x=a, 9=sin_l(gj=E
a 2

a /2
j Na> —x*dx = I\/az—azsinze.(acose)de
7\5 /4
/2 /2
= a2 I cos’0=a’ J Md@
n/4 /4 2
2 . /2
_a 04 sin20
2 2 n/4
I . T
2 : sin—
_a|m sinm_m ")
212 2 4 2

LIVE ONLINE TUTORING
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2 2
— Area ABCD=2 “—(1—1 =“—(f—1
4\ 2 22

Therefore, the area of smaller part of the circle, x* + y*> =a’, cut off by the line x= a

—, 1S
2
az(ﬂ' j :
—| ——1] sq. units.

22

LIVE ONLINE TUTORING

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

Solution 8:
The line x = a, divides the area bounded by the parabola x = y* and x =4 into two equal parts.
.. Area OADO = Area ABCDA

a4
L g e

v T B
¥=a

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

Area of OEDO = % Area of OADO
Area of EFCDE = % Area of ABCDA
Therefore, Area OEDO = Area EFCDE

Area OEDO = J: vdx

[

10
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) |w ‘ =,

~2(ay: ()

%{8—5} -(2)

From (1) and (2), we obtain

2
=a=(4)
2
Therefore, the value of a is (4)5 .

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

Solution 9:

The area bounded by the parabola, x* = y, and the line, y = |x

, 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 x* = y and line y = x is A (1, 1).
Area of OACO = Area AOAM — Area OMACO

.‘.AreaofAOAM=%xOM><AM=%xlx1:%

1
1
Area of OMACO = J.lydx = J“dex — {x_} —_
0 0 3 . 3
= Area of OACO = Area of AOAM — Area of OMACO
i
2

A= W]~

Therefore, required area = 2[%} = % sq. units.

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

Solution 10:
The area bounded by the curve, x> =4y, and line, x =4y —2 , is represented by the shaded area

OBAO.

12
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Let A and B be the points of intersection of the line and parabola.
Substituting x =4y —2in x> =4y

(4y-2)" =4y

16y> 16y +4=4y

16> =20y +4=0

4y -5y +1=0

(4y-Dly-D=0

y=Vix=-1

y=Lx=2

Coordinates of point A are (—1,%} .

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)

Area OMBCO = Area under the line x=4y—2 between x =0 and x =2

x+2
4

dx

2
Area OMBCO = j
0

Area OMBO = Area under the curve x° =4y between x=0 and x =2

2

2
Area OMBO = j %dx
0

\\\\\\\\\\\\\\\\\

13
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Then, Areca OBCO = Area OMBCO — Area OMBO

Area OLACO = Area under the line x=4y—2 between x=-1 and x=0

x+2dx
4

0

Area OLACO = |

—1

Area OLAO = Area under the curve x° =4y between x=—-1 and x =
2

2
Area OMBO ZI%dx
0

Area OACO = Area OLACO — Area OLAO

14



Class XII - NCERT — Maths Chapter 8 — Application of Integrals

H

(1)

3

1

|

5 7
_+_
6 24

Therefore, required area = (

J

2 sq. units
5 &

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

Solution 11:

The region bounded by the parabola, y*> =4x, and the line, x =3, is the area OACO
'\{ A

=4y

¥

r.‘t’ 3

Yr
The area OACO is symmetrical about x-axis.
=~ Area of OACO = 2 (Area of OABO)

Area OACO = 2[ [ ydx}

LIVE ONLINE TUTORING
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=2

: J.OS 2\/)_cdx}

3

=83

Therefore, the required area is 83 sq. units.

Area lying in the first quadrant and bounded by the circle x* + y* =4 and the lines x =0 and
x=21s
Amn

B.

Q
Sy w3 N

Solution 12:

The area bounded by the circle and the lines, x =0 and x = 2, in the first quadrant is represented
as
w=10 1=

4
i

=Y

e
AV

www.vedantu.com 16
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.. Area OAB= IOZ ydx
= J.Oz V4 -x*dx

2
= [f NIES +%Sil’l_1 g}

2 0

43

= 77 units

Alternate Solution:
Area OABO = ! Area of circle

Radius =2

Area OABO = % x Tx 2° = 70 5q. units

Thus, the correct answer is A.

Area of the region bounded by the curve y* = 4x, y-axis and the line y =3 is

A2
B.

N[O WY ~|©

Solution 13:

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

LIVE ONLINE TUTORING
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A
3
i 2o
- — R T
A B y=3
2.
: I
.\* A - I__x
-'ﬁ-4—3—2—|| I 2 34 5
it r:'-h
-4
:TH

- —(27)

—2 Sq. units
4

Thus, the correct answer is B.

www.vedantu.com
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\\\\\\\\\\\\\\\\\

EXERCISE- 8.2

Find the area of the circle 4x” +4)° =9 which is interior to the parabola x* =4y

Solution 1:
The required area is represented by the shaded area OBCDO.
Y

Solving the given equation of circle, 4x° +4y” =9, and parabola, x* =4y,

4(4y)+4y* =9

4y* +16y-9=0

_ —16+,/16> —4*4%(-9)
I 2%4
y=J),or—4.5

The value of y cannot be negative as x° = 4.

We obtain the point of intersection as B («/5 ,%j and D (—\/5 ,%J .

It can be observed that the required area is symmetrical about y-axis.
= Area OBCDO =2 x Area OBCO
We draw BM perpendicular to OA.

Therefore, the coordinates of M are (\/5 , 0) .
Therefore, Area OBCO = Area OMBCO — Area OMBO

19
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Area OMBCO = Area under the circle 4x* + 4% =9 between x =0 & x =~/2
B fo—ay?

substitute x = %sin 0, dx= % cos0d0

I 2—2sin2 Gécosede
V4 2 2

= %J\/l—sin2 0 cos0d0 = %jcos2 0d6

:2J‘1+00529a]6
4 2
:2J1+c0529de
472 2
:2 0+s1n26}
8L
=2 Sin_12_x+2.s1n900s9
8| 3 7
9_._12x 2x 4x2_
==|sinn —+—,[1-—
8 3 3 9
:2 sin’12—x+2\/9—4x2
8 3 9 ]
Applying the limits

Na)

22{sin_1§+2—xx/9—4x2}
8 39

9{. 1(2\5} 2\/5}
==|sin”| /= |+ —=

8 3 9

0
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Area OMBCO = %{\/5 + %sin" %} (1)

Area OMBCO = Area under x° = 4y between x = 0 and x = 2
2 ¥
Area OMBO = [ = dx
o 4
1 x° .
Area OMBO = —| =
41 3 |,

(2)

[

Area OMBO= %[2\/5 } L

From (1) and (2)

Area OBCO =

Therefore, the required area OBCDO is

V2 9. 22 V29 22 .
2x—| —+4+—sin. —— | |=| — 4+ —sin~ —— |sq. units
6 4 3 4 3

2 6

Find the area bounded by curves (x—1)> +y”* =land x> + y* =1

Solution 2:

LIVE ONLINE TUTORING

The area bounded by the curves, (x—1)* +»* =1and x* + y* =1, is represented by the shaded

area as

21
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On solving the equations, (x—1)*>+y* =land x* + ° =1,
(x=1%+1—-x>=1

-2x+1=0
x=12
Vi=l-x'=1- Y=
. . : ) 1 V3 1 3
we obtain the point of intersection as A (E,g] and B [5’_§]

It can be observed that the required area is symmetrical about x-axis.
= Area OBCAO =2 x Area OCAO
We join AB, which intersects OC at M, such that AM is perpendicular to OC.

The coordinates of M are (%, Oj

= Area OCAO = Area OMAO+ Area MCAM
o : 1
- J.Oza/l—(x—l) dx+.|.; l—xzdx}
k. 1
- XT_I 1—(x—1)2 +%sin_1(x—1)lj +[§\/1—x2 +%Sil’l_1 x}

| —

P = Gt 5 )
SR R SEER

22
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+
4 6 2
|2z B
6 4

27r\/§ 27z\/§

Therefore, required area OBCAO = 2 x (? — T] = {— — TJ sq. units

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

Solution 3:
The area bounded by the curves, y = x> +2, y=x, x=0, and x = 3, is represented by the shaded

areca OCBAO as

Then, Area OCBAO = Area ODBAO — Area ODCO
3 2 3
= _[0 (x +2)dx—J’0 xdx

3 3 2P
3 0 2 0

www.vedantu.com
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=[9+6]—E}

152
2

—25 units
,

Using integration find the area of the region bounded by the triangle whose vertices are (-1, 0),

(1,3) and (3, 2).

Solution 4:

BL and CM are drawn perpendicular to x-axis.
It can be observed in the following figure that,

Area (AACB) = Area (ALBA) + Area (BLMCB) - Area (AMCA) ...(1)

\.
F
Byil. 3)
1]
o
_f>-‘:n_z]
X 1--t.m.n.£ , : X
- 0] L M o

N
Y
Equation of line segment AB is

3-0
y—O—m(X‘i‘l)

y=%(x+1)

3

2
Area(ALBA) = leg(x + l)dx =%{x_ +x

2

Equation of line segment BC is

1

—+1——+1|=3sq.units
2 2

24
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y-3=""(x-1)
“Lixs)
a
) 3
;Amw(BLMCB)zfq{—x+7yh=£-—5;+7x :1{—2+21+l—7}:5squmm
12 2 20 2 2

Equation of line segment AC is

(x+1)

3+1

y—0=
y=%(x+l)

3

1 1| x° 1 1 .

- Area(AMCA) =~ [ (x+1)dv=o T 4x | == 2 43— 41|=45q. units
271 2| 2 L 212 2

Therefore, from equation (1), we obtain

Area (AABC)=(3+5—-4)=4 sq. units

Using integration find the area of the triangular region whose sides have the equations
y=2x+1, y=3x+land x =4.

Solution 5:
The equations of sides of the triangle are y =2x+1, y=3x+1and x =4.

On solving these equations, we obtain the vertices of triangle as A(0, 1), B(4, 13), and C (4, 9).

Y
[ ]

B4, 13)

" |

It can be observed that,
Area (AACB) = Area (OLBAQO) —Area (OLCAO)

25
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= [ (3u+1)dv—[ ' (20+1)dx

{3x2 T {2x2 T
=| =—+x| | =—+x
2 0 2 0
:(24+4)—(16+4)

=28-20

= 8 5q. units

Smaller area enclosed by the circle x* + y* =4 and the line x+ y =2 is
A. 2(m—-2)

B. n-2

C. 2n-1

D. 2(n+2)

Solution 6:
The smaller area enclosed by the circle, x* + y> =4, and the line, x+ y =2, is represented by
the shaded area ACBA as

=

It can be observed that,
Area ACBA = Area OACBO — Area (AOAB)

Zjozx/mdx—j-;(Z—x)dx
_ Bﬂ+ %sin“ ﬂ: {2); _%}
= [2%} ~[4-2]

= (7[ - 2)sq. units

0

Thus, the correct answer is B.

26
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Area lying between the curves y* =4x and y =2x is

N c. L
3 4

B. L D2
3 4

Solution 7:

\\\\\\\\\\\\\\\\\

The area lying between the curves, y° =4x and y=2x, is represented by the shaded area

OBAO as
v

(0. 0}

v
The points of intersection of these curves are O (0, 0) and A (1, 2).
We draw AC perpendicular to x-axis such that the coordinates of C are (1, 0).
= Area OBAO = Area (AOCA)— Area (OCABO)

_ jol Do j; N

1
3
2T B
zz{x_} _o| X
2 0

J
2 s

= — sg.units
3 q

Thus, the correct answer is B.
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Miscellaneous Exercise

Find the area under the given curves and given lines:

(1) y=x,x=1,x=2 and x-axis
(i1) y=x',x=1,x=5 and x-axis
Solution 1:

i.  The required area is represented by the shaded area ADCBA as
Y

)

b ]
y=x

4 BAC =
X ol Al [P X
vy Yi=5

2=l

Area ADCBA = f ydx

=], x’dx
3 1
8 1
3 3
B/ sq.units
g 55
ii. The required area is represented by the shaded area ADCBA as
y=x)
Yaa 1
é
- B .
¥ o A B %
vy fx=35

=
(]

www.vedantu.com
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Area of ADCBA = LS x*dx

5]

()1
5 5

1
—(5) =2
(5 -+
_625- L

5

=624.8 sq.units

Find the area between the curves y = xand y = x

Solution 2:
The required area is represented by the shaded area OBAO as
b

-
X

v
The points of intersection of the curves, y=xand y = x°, is A (1, 1).

y=x

We draw AC perpendicular to x-axis.
= Area (OBAO) = Area (AOCA) — Area (OCABO) ... (1)

= _[0] xdx — Ll x’dx

5l

www.vedantu.com
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11

2 3

:l $q.units
6

Find the area of the region lying in the first quadrant and bounded by y =4x*>, x=0, y =1 and
y=4

Solution 3:
The area in the first quadrant bounded by y =4x>,x=0, y=1, and y =4 is represented by the

shaded area ABCDA as
= dre

L

{I'i"

D A ¥

N [

‘A&

Y

o
4

Arca ABCDA = [ xdy
1

13!
:J-E\/)—/dy

1

www.vedantu.com 30
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=3[s-1

7 .
= — sq.units

Sketch the graph of y = |x + 3| and evaluate J._Oé|x + 3| dx

Solution 4:
The given equation is y = |x + 3|
The corresponding values of x and y are given in the following table.

x|-6|-5|-4]-3|-2]-1]0

y| 3 2 1 0 1 2 |3

On plotting these points, we obtain the graph of y = |x+ 3| as follows.
'y

3 ,/ } |J.' 1 3|

A
L

Ty
It is known that, (x+3)<0 for-6<x<-3and (x+3)>0 for-3<x <0

-3

|3 dv == (x4 3)dv+ [ (x+3)d

) -3 2 0
S ) i e 3
2 -6 2 -3
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=— {% + 3(—3)} —(# + 3(—6)H + [0— (% + 3(—3)}]

Find the area bounded by the curve y = sin x between x =0 and x =27

Solution 5:
The graph of y = sin x can be drawn as
Y
A
P ) B I
X (] x & in In. ¥
2 7
C
Y
-~ Required area = Area OABO + Area BCDB
T 27
= I sin xdx + J- sin xdx
0 V3
=[—cos x| + ‘[—cos x]i”

=[-cos 7 +cos0]+|-cos 27 +cos 7
=1+1+|(-1-1)|

=2+|-2|

=2+2 =4 sq.units

Find the area enclosed between the parabola y° =4ax and the line y = mx.

LIVE ONLINE TUTORING
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Solution 6:
The area enclosed between the parabola, y° =4ax and the line y = mx., is represented by the

shaded area OABO as
¥

G 0
(4, JG

—

HT.

v
' =4ax, y =mx
m’x’ = 4ax

m’x’ —4ax =0
x(m’x —4a) =0
x=0or x=4/m’

. . . 4a 4
The points of intersection of both the curves are (0, 0) and (—i,—aJ .
m- m

We draw AC perpendicular to x-axis.
~ Area OABO = Area OCABO — Area (AOCA )

= % 2\/;dx - % mxdx
J J

www.vedantu.com 33
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2

a .
= $q.units
3m’

Find the area enclosed by the parabola 4y =3x” and the line 2y =3x+12.

Solution 7:

LIVE ONLINE TUTORING

The area enclosed between the parabola 4y =3x” and the line 2y =3x+12, is represented by

the shaded area OBAO as

Yy
From the given equation of line, we have
2y=3x+12
3x+12
= (1
5 @)

From the given equation of parabola, we have

www.vedantu.com
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4y =3x"

4(3’6 ; 12 j =322 [From ()]

6x +24 = 3x°

x*=2x-8=0

(x—4)(x+2)=0

x=4,x=-2

The points of intersection of the given curves are A (-2, 3) and (4, 12).

We draw AC and BD perpendicular to x-axis.

~ Area OBAO = Area CDBAC — (Area ODBO + Area OACO)
2
= .[4 l(3x+ l2)dx—j4 3idx
29 2 4

2 & 374
21 2 . 4| 3 .
1 1
= [24+48-6+24] - [64+]

—190]-5172

=45-18
=27 sq. units

2 2

Find the area of the smaller region bounded by the ellipse % + yj =land the line +§ =1

x
3
Solution 8:
2 2
Yy

The area of the smaller region bounded by the ellipse, % + yj =1, and the line, §+ 5 =1, 1s

represented by the shaded region BCAB as
=~ Area BCAB = Area (OBCAO) — Area (OBAO)

- jjz, ’1 —%zdx—jjz(l—gjdx

= %U: 9 —xzdx} —%I;(3 —x)dx
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:Z ZJo—x +=sin"' S 2
32 o 3
_2 2(5) _2[y.0

312 2 3 2
_2_9_”_2}

304 2

2 9
=—x—(mr-2

3 4( )

3

= E(:z —2) sq.units

2 2

Find the area of the smaller region bounded by the ellipse x_2 + y—2 = land the line = +2 =1

Solution 9:

a

2 2
The area of the smaller region bounded by the ellipse, Ll + y—2 =1, and the line, XX , 1S

2
a

represented by the shaded region BCAB as
-~ Area BCAB = Area (OBCAO) — Area (OBAO)

=j0“b 1—z—zdx—j:b(1—f)dx

a

www.vedantu.com
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i

:éj-oa\/az —xzdx—éj:(a—

b a’ 1 X ‘ ¥
=— a —x’ +—sm —ax——
a aj, 2 0

_é a_z e @
al 2 2 2
_bldz

al 2

_ba 2_}

2a | 2

". The required area is a?b(n —2) sq. units

Find the area of the region enclosed by the parabola x* = y, the line y = x+2 and x axis

Solution 10:

www.vedantu.com 37
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The area of the region enclosed by the parabola, x* =y, the line, y=x+2, and x-axis is
represented by the shaded region OABCO as

‘1!

bt bk

L -

y=x+2,x’=y
Xt =x+2
=x*—x-2=0
=>(x-2)(x+1)=0
=>x=2or x=-1

The point of intersection of the parabola, x’> =y, and the line, y=x+2,is A(-1,1).
= Area OABCO = Area (BCAB) + Area COAC

=I:;(x+2)dx+£)1x2dx

o -1 370
= x—+2x} +[x—}
1 2 -2 3 -1

www.vedantu.com
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Using the method of integration find the area bounded by the curve |x| + | y| =1

LIVE ONLINE TUTORING

[Hint: the required region is bounded by lines x+ y=1,x—y=1,—x+y=1and —x—y=11]

Solution 11:

The area bounded by the curve,

The curve intersects the axes at points A (0, 1), B (1, 0), C (0,—1), and D (-1, 0).
It can be observed that the given curve is symmetrical about x-axis and y-axis.

.. Area ADCBA =4 x Area OBAO

=4j01(1—x)dx

4 1}
2

=2 sq. units

Find the area bounded by curves {(x, y):y=x" and y=|x|}

Solution 12:

x| +| y| =1, is represented by the shaded region ADCBA as

39
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\\\\\\\\\\\\\\\\\

as

o © C

X ]
Y

It can be observed that the required area is symmetrical about y-axis.
Required area = 2 [Area (OCAQO) — Area (OCADO)]

=) _J‘; xdx — I; xzdx}

A145]]

5 l_l}
12 3
1 1

=2| — | =— sq. units
_6} 300

Using the method of integration find the area of the triangle ABC, coordinates of whose vertices
are A (2,0),B (4,5) and C (6, 3)

Solution 13:
The vertices of AABC are A (2, 0), B (4, 5), and C (6, 3).
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Ci6,3)

Equation of line segment AB is

5-0
)
4—2(x )

yz%(x—2) (1)

Equation of line segment BC is
3-5

y=5= A (x—4)

2y—-10=-2x+8

2y=-2x+18

y=—x+9 (2)

Equation of line segment CA is
g

—4y+12=-3x+18

4y=3x—-6

y=%(x—2) -(3)

Area (AABC) = Area (ABLA) + Area (BLMCB) — Area (ACMA)
45 6 63
=, E(x—Z)dx+J.4 (—x+9)dx—.|.2 Z(x—2)dx

50 x? ! —x* ° 3| 2 ‘
=—|—=-2x| +| —+9% | ——| ——-2x
21 2 5 2 , 412 5

www.vedantu.com
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=%[8—8—2+4]+[—18+54+8—36]—%[18—12—2+4]

3
=5+8——(8
+8-2(3)

=13-6

=7 sq. units

Using the method of integration find the area of the region bounded by lines:
2x+y=4,3x—-2y=6and x-3y+5=0

Solution 14:

The given equations of lines are
2x+y=4 ..(1)
3x-2y=6...(2)

And, x—3y+5=0 ...(3)

The area of the region bounded by the lines is the area of AABC. AL and CM are the
perpendiculars on x-axis.

Area (AABC) = Area (ALMCA) — Area (ALBA) — Area (CMBC)

:L“[’%de)—j12(4—2x)dx—j24(3x2_6)dx

www.vedantu.com 42
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1 7 2 13 T
=—| —+5x —[4x—x] ——| ——06x
31 2 X 202 5

:l[8+20—l—5}—[8—4—4+1]—1[24—24—6+12]
3 2 2

-(3:%)-0)-39

“Dis
2
15 15-8 7 .
=——4=—— =— sq.units
2 2 2

Find the area of the region {(x,y) 1y <4x,4x> +4y° < 9}

Solution 15:
The area bounded by the curves, {(x, y):y® <4x,4x’ +4y° < 9} is represented as

A

Pl r)-
B -t ) B

[2 et =4
i

et

FiEey (% r;}
) x

S5 4321 Paia 34 5

th_l -'l‘. A
g
P (L-g
a2
L
.~

4l +4pt=9,-"

C-—';w e o LA

xi
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V' =4x

= 4x* +4(4x)=9

=4x> +16x-9=0

= 4x* +18x-2x-9=0
= 2x(2x+9)-(2x+9)=0
= 2x-1)2x+9)=0

x= &y =iy =2

The points of intersection of both the curves are (%,\5 j and (%,—\E j

The required area is given by OABCO.
It can be observed that area OABCO is symmetrical about x-axis.
.. Area OABCO = 2 x Area OBCO

Area OBCO = Area OMCO + Area MBCM

1 3
- EZ\/;dx + jf%\/9—4x2dx
2
1 3
= [22Jxdx + | 3%«/(3)2 —(2x)dx

Let 2x =1, dx—dt
2
1 3
When x=5,t=Iandwhenx=E,t=3

2wdx + 1 J'\/ 9—£2dt

JA 3
:2{2x%} +l L 91 +gsin_l(£J
3 o 4|2 2 3],

o'—.w\—-

:L 9“_L_2 -n—ltlj
32 16 22 8 3
1 9% 9. (1
T2 16 8" (5]

Area of OABCD =2 Area of OBCO
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*. Required area =2 L+9—n—2 sin” [1)
6J2 16 8 3

_on ——2s n’' (ljs units
3J_ 4 3 )%

Area bounded by the curve y =x’, the x-axis and the ordinates x =2 and x =1 is
A.-9

p, 48
4

c.2
4

p.
4

Solution 16:

' Yi ol
] '.'I.";
Bl 1)
- ( (8]
X ; A X
(=2, --S}E;
L T'"
=g x=1

Required area = j_lz vdx

= J:lz x’dx

3]
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1 ()
4 4

15

;. Area =

Thus, the correct answer is C.

The area bounded by the curve y = x|x

—Es units
40

[Hint: y=x" if x>0 and y=—x" if x<0]

A0
B. -
3
c.2
3
D. 2
3

Solution 17:

0

1!.,]. L

1
Required area = L ydx

=Y

www.vedantu.com
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, x-axis and the ordinates x =—1 and x =1 is given by
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jx2dx

0

0
Ixzdx

-1

1
:Lx|x|dx: +

0
= I —x7dx

-1

151
44

—z $g. units
F

szdx

0

+ || —
3 0

—+

Thus, the correct answer is C.

The area of the circle x* + y° =16 exterior to the parabola y* = 6x is

A. %(4%«/3)
B. %(47r+\/§)

|
(579

| &

5

(87-

Wl-b (9%

Solution 18:
The given equations are

x> +y>=16..(1)
¥ =6x...(2)

LIVE ONLINE TUTORING

47




Class XII - NCERT — Maths Chapter 8 — Application of Integrals

y* =6x

= x’ +6x

= x’+6x—

=16

16=0

=>x+8)(x-2)=0
=>x=-8&x=2
when x =2 y:i\/gzi%/?_;

Area bounded by the circle and parabola (unshaded portion)
= Area (OCBAC)

= 2[Area (OBCO)]
= 2[Area(OMCO) + Area (BMCB)]

_ 2“02«/16xdx + L“ 16 —xzdx]

2 4
=2\/3J-\/;dx+2j.\/16—xzdx
0 2

:2\/gx§

:2\/gx§

_ D) 4
(x)%] + 2{§\/16—x2 +§sin"l %}
L 0

2

M 3

x2}2+2[8 2 _16=4-8sin" I(EH

=ﬁ(2ﬁ)+2[4ﬂ—\/ﬁ—8%}

16[

—4\/§——7Z'

www.vedantu.com

LIVE ONLINE TUTORING

48




Class XII - NCERT — Maths Chapter 8 — Application of Integrals

:4J§+ 67 —33 - 27z]
:\/?_) + 47[}

_47r + \/§ } sqg. units

WA WA WA

Area of circle = n(r)’

= n(4)*

=161 sq. units

. Area of the circle x* + * =16 exterior to the parabola y* = 6x

— Arca of circle — %[415 +3]
= n(4)? —§[4n+ \/ﬂ
%[4X37I47Z\/§j|
= 5(&: -3 ) sq. units

Thus, the correct answer is C.

T

The area bounded by the y-axis, y = cos x and y = sin x when 0 < x < 5

A 2(N2-1)

B. {2-1
C. J2+1
D. \2

Solution 19:

The given equations are
y=cosX... (1)
And,y=sinx ... (2)

LIVE ONLINE TUTORING
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VOO0 X 1" = & X

Y ]
Required area = Area (ABLA) + area (OBLO)

1
= Ill xdy + Ioﬁxdy
2
1 1
= Il cos ' ydy + jl sin”' ydy
& &

Integrating by parts, we obtain

1

_ X o
=|ycos™ y— l—yz}1 +[ysin"1y+«/l—y2]ﬁ

L ﬁ 0

[ 1 1 ][ 1 1
=lcos™ (1)——=cos™'| —= |+,[/l-= |+ —sinl[—j+ 1-=-1

> &) sz N
—i+L+L+L_1

W2 2 42 2
_2

2

= \/5 —1sq. units

. The correct answer is option B.

\\\\\\\\\\\\\\\\\
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