Class XII Chapter 8 — Application of Integrals Maths
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Find the area of the region bounded by the curve y?> = x and the lines x = 1, x = 4 and
the x-axis.

Answer

i

M= =mm=ae

e

=1 x

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 = I yix
= r yl;-:.{‘f
=

."|'
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Find the area of the region bounded byq/‘IZ =9x, X = Xx = 4 and the x-axis in the first
quadrant.

Answer

XT""-

i L

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

Area of ABCD = f vx

= f :"r-\.'l,l'(.’"l.'
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h ed elivery.net
Find the area of the region bounded Yy X =4y, y = Xy = 4 and the y-axis in the first

quadrant.

Answer

F

e

The area of the region bounded by the curve, X¥**= 4y, v = 2, and y = 4, and the y-axis
is the area ABCD.

Area of ABCD = Jf Xy

_[l“!l\ll'_”?
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il 3
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Find the area of the region bounded by the ellipse ']Tﬁ + -lﬂ} =1

Answer

)
The given equation of the ellipse, 6 + _:; =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 = _r yelx
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Class XII Chapter 8 — Application of Integrals Maths

Therefore, area bounded by the ellipse = 4 x 30 = 12n unit
reeRomedelivery.nef

Find the area of the region bounded by the ellipse 14 + 9 =1

Answer
The given equation of the ellipse can be represented as
A
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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

freehomedelivery.net
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~Areaof OAB= [yax  freehomedelivery.net

Therefore, area

| T
3 f ¥ .
3, 1——dx Using (1

I
5 _[ V- xdx
N ——= _X
; 2«;‘4—:{ +—35in
3| 2n
20 2
in

o)

im ;
bounded by the ellipse = 4><—2—= funits

Find the area of the region in the'first quadrant enclosed by x-axis, line x = \ﬁh and the

circle x* +y' =4

Answer

The area of the region bounded by the circle, X +._n-"1 =4, x =~J‘§J-‘, and the x-axis is the

area OAB.
Yy
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Chapter 8 — Application of Integrals Maths

Class XII
The point of intersection of tJ!%QQJH%Q?JMﬁWe ﬂr@ttquadrant is (\-@l}

Area OAB = Area AOCA + Area ACB
NE)
(1)

~

1 )
Area of OAC = 5 *xOCxAC= > x4/3x]l=

Area of ABC = | _ydx

= f \n"ﬁcir

-(2)

=

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

Answer

freehomedelivery.net
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The area of the smaller part of the circle, x*> + y? = a7, cut off by the line, x =% , is the
area ABCDA.
Y,

3y

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

~ Area ABCD = 2 x Area ABC

freehomedelivery.net
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dreaof 4BC= [, vds  freehomedelivery.net
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= Area ABCD =2

“_Z(%_]]‘.‘.—-G_Z(E_ J

4 R %,

[
Therefore, the area of smallerpart of the circle, x> + y* = a2, cut off by the line, x :E'
aﬁ I-" ™
is —| —= IJunits.
2

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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~ Area OAD = Area ABCD

A

Al

vt v V.

X =l

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

= Area OED = Area EFCD

freehomedelivery.net
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Area OED = [y dx freehomedelivery.net
=[x
— .-'('.:
13
2
- 3
=§[a]f (1)

Therefore, the value of a is [4}-‘ .

Find the area of the region bounded by the parabola y = x> and V= |1|

Answer

The area bounded by the par boIa =y, aae[

he line, ¥ —{t
|very ne
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1|--1F

The given area is symmetrical about y-axis.

~ Area OACO = Area ODBO

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

oo Area of ADAB = lx OB= AR = ix I%h= 1
2 - 2

3 3

i

el
. A N - 1
Area of OBACO = .|l el L e ["_1 _

= Area of OACO = Area of AOAB - Area of OBACO
1 1

203

REER
Therefore, required area = 2 —} =—units
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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.

il

F,.,.

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

Coordinates of point A are —',I |

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

freehomedelivery.net
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= L X2 e L—m- freehomedelivery.net

] ]
= [2+4]—£E}

|
4

_3 2

203
.‘i

f
Similarly, Area OACO = Area OLAC - Area OLAO

(5 9 .
Therefore, required area = L +— [=— units
6 24 8

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.

freehomedelivery.net
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Yy » freehomedelivery.net

..I.E = dx

YI

The area OACO is symmetrical about x-axis.

~ Area of OACO = 2 (Area of OAB)

Area OACO=2| [y dx}

= 2_[; 2+ xdlx

xZ
—4 4
2 W
b

z_[mi}

3

_8f3

Therefore, the required area is Bmﬁ units.

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

and x =2 is

freehomedelivery.net
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2

3

p. ©

4
Answer
The area bounded by the circle and the lines, x = 0 and x = 2, in the first quadrant is

represented as
Yy

-

B

vy

- Area OAB = [ s

= T units

Thus, the correct answer is A.
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de I
Area of the region bounded by t%e curve yQ = is an(} the liney = 3 is
A.2

D.

0
ple wie &|w

Answer

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

. Area OAB =

Thus, the correct answer is B

freehomedelivery.net
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Find the area of the circle 4x*> + 4y? = 9 which is interior to the parabola x> = 4y
Answer

The required area is represented by the shaded area OBCDO.

= 4y

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 (wﬁﬂ)

Therefore, Area OBCO = Area OMBCO - Area OMBO

freehomedelivery.net
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-y \| (0-4x') ar- [’ jreehomedellvery net
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Therefore, the required area OBCDO is
) \ [
le ﬁ+E.‘ii]1_1 % ‘: {ﬁ +E‘.sin'1 2 units
2l 6 4 3 | 6 04 3

Find the area bounded by'ctuirves (x - 1)2+y* =1and x* + y? =

Answer

The area bounded by the curves, (x - 1)> + y* = 1 and x> + y? = 1, is represented by

the shaded area as

freehomedelivery.net
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=192+ =

L )

v

intersection as A| —.—~ |and B| —.—
'az 2 L

143 (1 3]

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.

S Y

[N
The coordinates of M are | ;.“ [-

freehomedelivery.net
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= Area OCAQ = Ar‘cu OIMAL +r1.?‘ et MOAM

Therefore, required area OBCAO = EX[?——
b

L ﬁ“.l— x-1 r;fr+J V1= xdx
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Find the area of the region bounded by the curves y = x>+ 2, y = x, x = 0 and x = 3

Answer

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

freehomedelivery.net
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4 ,-»freehomedelivery.net

y=x

i
L ]

) b}

v¥y=0

Then, Area OCBAO = Area ODBAO - Area ODCO

= .“11 +2}n’x— _(xa’l

T
:[9+61-H

=15-

21
=— units
]

Using integration finds the'area of the region bounded by the triangle whose vertices are
(-1, 0), (1, 3) and (3, 2).

Answer

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)

freehomedelivery.net
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Equation of line segment AB is
3-0

(1= {r- I}

1+1

(x+1)

(S

y=

.. Area(ALBA ) = J: i{,‘r+ ) dx =

Equation of line segment BC is
9

y-3=22(x-1)

y= %{—x +7)

Equation of line segment AC is

20
)= vl
’ 31 &
y:%[xH]

freehomedelivery.net

. 1
Y i x =§ l+|_|_.| = 3 units
2| 2 | 2|2 2

-

i

3 2 ' C
. Area [ﬁMCh}:%L{xH]dx: %[T? +_rj| =l[i+3—%+l} =4 units
2 . 2

2

Therefore, from equation (1)T|!v§é’Ff8Fnedelivery net

R 3
. X 9
o Area(BLMCB)- fsl(—x+?]a[r:l ST | = 2147
1 X 21 2 Co2L 2 2

} = 5 units
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A AABC) = (3 + 5 -4) =4 units .
rea (BABE) = ( ) freehomedellvery.net

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

Answer

The equations of sides of the triangle arey = 2x +1, y = 3x + 1, and x = 4.

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

Bi4, 13)

It can be observed that,
Area (AACB) = Area (OLBAO)=Area (OLCAOQ)

= [a s [ (20 +1)ax

]

= (24+4}—{_16+4]
=28-20
8 units

Smaller area enclosed by the circle x> + y* = 4 and the linex + y = 2 is
A.2(n-2)
freehomedelivery.net
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B.n-2
C.2n-1
D.2(n+ 2)
Answer

The smaller area enclosed by the circle, x> + y* = 4, and the line, x + y = 2, is

freehomedelivery.net

represented by the shaded area ACBA as

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

= ‘[: Vi —x* dv— J-: (2 —%)elx

[2-%4—[4—2]
=(m—2) units

Thus, the correct answer is B.

Area lying between the curve y*> = 4x and y = 2x is

et | 2

freehomedelivery.net
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Wi | —

| —

D.

B

Answer

The area lying between the curve, y* = 4x and y = 2x, is represented by the shaded
area OBAO as

=
P e

(1, 0y

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)

freehomedelivery.net
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= [2xde- [ Fleéhomedelivery.net

(I %
=— units K ‘
3 A
® &
Thus, the correct answer is B. \%
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freehomedelivery.net

Find the area under the given curves and given lines:
(i) y = x>, x = 1, x = 2 and x-axis

(i) y = x* x =1, x = 5 and x -axis

Answer

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

Yl L L

e
AN

o B A SN
x=1

Area ADCBA = [y

_8 1
3 3

= — units
3

ii.  The required area is represented by the shaded area ADCBA as

freehomedelivery.net
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via 4~ freehomedelivery.net
C
— B .
X' ol x

mAl g
3 i b

Area ADCBA = fx*a’x

C(5)

5 5
. l

—(5)"

(5)' -

— 62541

= 6248 MNits

Find the area between the curves y = x and y = x*
Answer
The required area is represented by the shaded area OBAO as

freehomedelivery.net
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vy r=4 freehomedelivery.net

A y=x

1.,.“

The points of intersection of the curves, y = x and y = x?, is A (4, 11).

We draw AC perpendicular to x-axis.

~ Area (OBAO) = Area (AOCA) - Area (OCABO)...(1)

Ixci'c— _[::u.':dx

1
[ | =
—
|
——
| e
L

=— umnis
6

Find the area of the region lying in the first quadrant and bounded by y = 4x?, x = 0, y
=landy =4

freehomedelivery.net
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Answer

homedehyerg.{g}?t: Landy = 4is

free
The area in the first quadrant [)ounded by y = 4x°, x
represented by the shaded area ABCDA as

: y=dyt
Y

3
ufl-'
. D A
X O X
v

. Area ABCD = I' xdx

= r%r’r

by | —
]

-

=318-1]

T
— units
3

Sketch the graph of v = x+3| and evaluate L |.1'+3|d1:

Answer

freehomedelivery.net
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The given equation is v = x mqeehomedelivery.net

The corresponding values of x and y are given in the following table.

x|-6|-5|-41-3|-2|-1]0

y| 3 2 1

L}

v

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

o35 AENSERE 55

-

. ] 2
l 3% —Li +3x}
) o
= Jd- -3

[% +3{—3]]—[@+3[—(i]]]+{ﬂ—[{_j): +3(-3)]]

freehomedelivery.net
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freehomed%hver

Find the area bounded by the curve y = sin x betwee and x = 2n
Answer
The graph of y = sin x can be drawn as

Y

~ Required area = Area OABO + Area BCDB

T ol 1
= j sinxdy+ L sin xdy
] -

=[-cosx] + F[—cns r]i“l

= [ 005 7 44€ps Q) | cos 27 + cos 7
@t - 1)

= j__'_gl

+ 2 =4 units

-....I-

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

Answer
The area enclosed between the parabola, y?> = 4ax, and the line, y = mx, is represented

by the shaded area OABO as

freehomedelivery.net
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1(- i J. M
£
Vida  da
B ol " }
(0,0
1 o * -
i (' y
1.;.1F

The points of intersection of both the curves are (0, 0) and v ,—

We draw AC perpendicular to x-axis.

» freehomedelivery.net

~ Area OABO = Area OCABO - Area (AOCA)

dar do
= | 24 ax d — k"' nelx
1

4

=y

1

r der
- 3
| x L |
=2vag— | prQ)—
b Jd | =
- 1 L i}
L
4 -— (WU m| | da

=3‘Ja|\.m?/l 2

32a° m l'lfla:NWI

3
Imt 20 om’

324’ 8a

-

d

3mt om

]

. units

3m

freehomedelivery.net
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Find the area enclosed by thefrp-gr% oﬁ)aryyegg(u\a/neJ}{feQ%g 2y = 3x + 12

Answer
The area enclosed between the parabola, 4y = 3x?, and the line, 2y = 3x + 12, is

represented by the shaded area OBAO as

A
: 121 B
4y = Jx " (4, 12)
10¢ 4
9 :
g H
T :
&, :
5t 5
4 :
-2, 3 A 3 :
N2t :
R :
X e o~ D X
T P T T (o -
-2
Zy=3x+12
Y.

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 CDBA - (Area ODBO + Area OACO)

freehomedelivery.net
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- ‘[Iﬁ%{h-ﬂz]dx— f,_%Jl-freehomedelivery.net

I 3 2 4 ] 3 4
2| 2 L, 413 ],

:J{z4+43—6+2ﬂ—1{64+ﬂ
2 4

| 1
=5[90]-5172]
=45-18

=27 units

Find the area of the smaller region bounded by the ellipse '1; + 14 =1 and the line

i) i)
2 =

The area of the smaller region bounded by the ellipse, '1; + '14 =1, and the line,

b

+=—=1, is represented by the shaded region BCAB as

| =

tJ |

freehomedelivery.net
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é\’\

~ Area BCAB = Area (OBCAO) - Area (OBAO)\\
= 5 >

= %{‘E— 2) units

freehomedelivery.net
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freehomedelivery.net

5 3

X V
Find the area of the smaller region bounded by the ellipse — + ,J - =1and the line
a Y

3 )

The area of the smaller region bounded by the ellipse, A, + : =1, and the line,
a r

X | %: 1, is represented by the shaded region BCAB as
.l

[

AY

= Area BCAB = Area (OBCAQO) - Area (OBAO)

freehomedelivery.net
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a

-[”-u"a: x dy .[r[a _T)dx

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

Answer

The area of the region enelosed by the parabola, x*> = y, the line, y = x + 2, and x-axis

is represented by the shaded region OABCO as

freehomedelivery.net
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{--I. I}.'.l

5 4 322 C |01 2 3 4 5

Yy

The point of intersection of the parabola, x* = y, and the line,y = x + 2, is A (-1, 1).

~ Area OABCO = Area (BCA) + Area COAC

3
= — units
6

freehomedelivery.net
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freehomedelivery.net

Using the method of integration find the area bounded by the curve .T|+|,L-' =1
[Hint: the required region is bounded by linesx +y =1, x-y=1,-x+y =1and - x
-y =11]

Answer

The area bounded by the curve, .'f|+|,l-' =1, is represented by the shaded region ADCB

as

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 ADCB = 4 X Area OBAO

A
(2]
“‘[“_ﬂ
(3

= 2 units

freehomedelivery.net
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Find the area bo

Answer

freehomedelivery.net

unded by curves {{-‘f-r}!,v =x" and ¥ —|.1‘ ]

The area bounded by the curves, {{-t.y):,v > x" and ¥ —|-f ] , is represented by the

shaded region as

y

It can be observed that the required area is symmetrical about y-axis.

Required area = Z[hrca (OCAO) —Arca(UCﬁDU]]

Il
t-J

2_ dex Ix;u'x}
_.LI

Il
[
— 4
I3 |
ey
L_ T
= £
)
B T
et .-FIL;
L ]

—

]
]

1
| —
| IS
i
i | —
=
_:‘:-‘.

o

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)

freehomedelivery.net
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Answer

The vertices of AABC are A (2 rg)eha S?dec, Ig?Gr)é)nEt
l‘l"
i B (4,5)
4
&
2
8

[y

Equation of line segment AB is

5-0

=0=—(x-2
y —(x-2)
2y=5x-10

5
y==(x-2) (1)

2
Equation of line segment BC |s
v 5_3 5 \Q)
2y—l[l'——2x+8
2y=-2x+18
y=-x+9

Equation of line segment CA is

0-3
y=3=-—(x-6)
—4y+12=-3x+18
dy=3x-6

3

22 0)

V=
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ome very.ne
- f%{x—E)dx+ _['{—x +9 el — _‘:%{x—z}rir

N T r o I3 a1 I

:5{1- -2x| + - +9_‘c1 —3|:l —2:(1

2] 2 . 2 . 42 ,
=%[8—3—5_'+4]v[—I8+54+3—36]—%[IE—I2—2v4]

Area (AABC) = Area (ABLA) + Area (BLMCB), - Area (ACMA
_ feehomedelt

=5—8—§(3}

=13-6
=7 units

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

Answer

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

3x -2y =6 ..(2)

And, x -3y +5=0..(3)
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The area of the region boundﬁgebélg]hoerlﬁgs 'seiri\elérre)? (H’eA BC. AL and CM are the

perpendiculars on x-axis.
Area (AABC) = Area (ALMCA) - Area (ALB) - Area (CMB)

d | —

- 11
R | %,

Tl | —

=
+
b-J
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|
h
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|
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Y
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=
+
|
| -
]
==
|
(]
=
|
o
+
]

| 45) |
37202
B
2
=E_4=]°—_:— units
2 2 2
Find the area of the region [+, y)an SHx, 4x* + 47 ﬂ}}

Answer

The area bounded'by: the curves, |(x,y):y" <dx, dx’ +4y° <‘3'} , is represented as
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Ay .
: freehomedelivery.net
o fie
3T (?kf-i)“ = 4y
p] L
At +dy?=9 - 1Hbs (3
X ....-'.o:g_‘-B(En) X
SO TS T B2 345
,h__:_ _‘J:{_} {% —Jg_)

3 T
4
i.
"‘I"

i1 1 ™
The points of intersection of both the curves are LE,\E] and | 5,—\;'1 .
.

The required area is given by OABCO.

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

~ Area OABCO = 2 x Area OBC

Area OBCO = Area.OMC +.AreaMBC

= ‘[31\."; dx + I, é"*‘ll{j}! —{lr}: dx

3

= jl-' 2 s J, ]1 Jo—4x dx

Area bounded by the curve y = x>, the x-axis and the ordinates x = -2 and x = 1 is

A.-9

15
B. ——
4
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15 i
¢ freehomedelivery.net
p. '/

4
Answer

Yo o4
_ C 0 B -
Y A X
(-2, 81D
1’.1F Y
x=-2 x=1

Required area = f~-*"‘ﬁ

Solve it yourself,

The correct option ISD.

= r|x|, x-axis and the ordinates x = -1 and x =1 is

given by

[Hint: y = X’ if x > 0 and y = -x? if x < 0]
freehomedellvery net
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The correct option is D.


Class XII

Chapter 8 — Application of Integrals

Maths

»
o

| freehomedelivery.net
B. —
3
c.?
3
p. 4
3
Answer
L Y4 4
H__ni_=-.1';.1'
Bil. 1)
- L 0 =
¥ up) i .
FY.'IF 1.['=I

r=-1

Required area = L i

= _rlx|x|dx

units

Thus, the correct answer is C.
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The area of the circle x> + y2f£61 Dx?mo?%etué/;aeaugﬁmaq;z = 6x is
A. i(‘:hE \ﬁ)

3
B. ;(4“ )

c- 4(sa- )

O
|
r——
N
=
o
!

Answer

The given equations are
X +y?=16..(1)
y? = 6x ... (2)

Area bounded by the circle and parabola
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= 2| Area(0ADO) + Area (ADBAHh omedelivery.net

=2

_fm-:bw rw.u'lﬁ—xzd’x]

2
3

J6 it +2[§\flﬁ—x3+?sin 'E}

3

4

¥

2,

3 2
=2\;'r_>f:E x| +2 S-E—qlﬁ-d-ﬂsin"[l)
3 ; 2 2

=%(zﬁ)+z[4n—ﬁ—sﬂ
168

=n
=1

Thu

+3n—4ﬁ—%x

3
i4ﬁ+6x—3ﬁ—2n] \\

_\,"E+41r]

_4?1:+~.|'{?_r] units \\
- A

(4)°
6n units

=%|:4x3ﬂ—4ﬂ—v'r§:|
4(81[—@) units

3

s, the correct answer is C.
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freehomedelivery.net

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

[

A. 2(_15-1)

B. V21

C. '\"IE +1

D. 2

Answer

The given equations are
y =cos x ... (1)

And, y = sin x ... (2)
‘.“.L-=c|:>@.-.' ¥ s

L=

Y'y
Required area = Area (ABLA) + area (OBLO)

1
= .r' xely + jl*-‘ xely
2 ]
r| cos ' ydy + _Lﬂsin " xdy

Integrating by parts, we obtain
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1
oo, |

:[cm"(l]
- 1

4

2—l

b=t

S
)

:-E—] Lnits

=
-

pis

=

-+

N

xsinx+1-x"

freehome

R ORI

-1

Thus, the correct answer is B.

Put2x=t:>dx=€

el

Whenx:is:?— andwhen:r::]i.i:]

-

Therefore, the required area is

3

)

2% on
16

(Jlelivery.net

sin"[\}i)+ 1-

9 .

ol

+
8

1
2

2

12
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