tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]

CH8 — APPLICATION OF INTEGRALS

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

Answer

vty Viima
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 = .r ydx

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,\'dx
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Question 3:
Find the area of the region bounded by x? =4y, y = 2, y = 4 and the y-axis in the first
quadrant.

Answer

vy

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 = 'r\ dy
= J:l:\f.\_'(/.\'
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3(8-22]
(32-82) .
= units
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Question 4
X 2o
Find the area of the region bounded by the ellipse 16 9
Answer
oyt -1
The given equation of the ellipse, 16 9 , can be represented as
Ay
4
3 B (0, 3)
"
x' dv A0 x

T s 4320y 2 34 s
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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

Arca of OAB = j ydx

2[2416-16 +8sin™' (1)~ 0-8sin '(op]
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Therefore, area bounded by the ellipse = 4 x 3n = 12n units

Question 5:

s N D BRSNSty A Q

[ CLASS XII ]
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Fina wie died 01 uie region pounaeud py wue enipse

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

.. Area of OAB = I ydx

= 3,{|—de [Using (1)]
4

= % ‘[ \/'ﬁ(l.\‘

3[.\' — 4 . \]
= \'4 - X" 4+ -—SIn
212 2 2],
3| 2n
202
3n
S 2
3n .
4XT = 6 units
Therefore, area bounded by the ellipse = <
Question 6:
o 3y
Find the area of the region in the first quadrant enclosed by x-axis, line * = Y°¥Yand the
circle ¥+ =4
Answer

The area of the region bounded by the circle, ¥ T =HX=V3V 444 the x-axis is the

arsa NAR
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(NCERT SOLUTION)

[ CLASS XII ]

3,1
The point of intersection of the line and the circle in the first quadrant is ( )

Area OAB = Area AOCA + Area ACB

Area of OAC

= [‘.\‘(I\‘
Area of ABC )

'[ V4 -xldx

7.\‘ / ? 4 . 1 i
—v4—-x" +—sin
‘)V 2 -

| =

2 2

2x£—£\/ﬁt—2sin ’[ V3 H

~
Therefore, area enclosed by x-axis, the line™* = Vv3) , and the circle

V3n

2 3

3 \,'F 7[_

units

quadrant =

Question 7:

l><()('></\(‘= : xvf_'ixl =
5 5

V3 ()

x*+y'=4

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

Answer

The area of the smaller part of the circle, x> + y? = a2, cut off by the line,

area ABCDA.

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

~ Area ABCD = 2 x Area ABC

Area of ABC = _‘.‘, ydx

' J * -
= f., va —x“dx

X 55 a4 . ., x
= a—-x" <+ Sin
2 2 a

a

a(mn a |, a a . [ 1
= - |a® == =——sin —
2\2) 2J2 \/ 2 2 V2

an a a a

4 4 8
(I: 7[—
= [n 1
4 2
_a'[= l—
S 42
2 \ | 2/ \
a n a | n
= Area ABCD=2| % E-1|[= (1)
L4\2 )] 2\2 )
a
X = —’
Therefore, the area of smaller part of the circle, x* + y? = a2, cut off by the line, J2 ,
a(n J
212
is <\ units.

Question 8:

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.

~ Area OAD = Area ABCD
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It can be observed that the given area is symmetrical about x-axis.

= Area OED = Area EFCD
Area OED = J"_rd\'

= II \;T dx

- %(u)f (1)

Area of EFCD= [ 'Jxdx

8—(1-‘J w2}

From (1) and (2), we obtain

2 (a) ‘[3()J

=2-(a)? =8
=(a) =4

:>u-(-1).:

(4)

Therefore, the value of a is

Question 9:

Find the area of the region bounded by the parabola y = x? and Y :M

Answer

o

“ —
The area bounded by the parabola, x* = y,and the line, I , can be represented as
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B

D C

0.000 M

Y-V

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

. Area of AOAB = % xOBx AB = %x Ix1=

1| -

Arca of OBACO = [ yar = [ dx=| X | =1
- ) 3 ) 3

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

o
W | w—

M

|
W | ==

id
Therefore, required area = 6 < units
Question 10:

Find the area bounded by the curve X2 = 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.

A\‘ -4y
5
-4
13 ’
R 0 (1) T4
\ (‘)-';’ B
(140N 2l
X0 \ 47 A M oK
‘)/r’ﬂ’: 1 l0| 2 34 5
-2
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Y

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

A are (—I.l]
4 -

Coordinates of point B are (2, 1).

Coordinates of point

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

= r Y : 2 dx - I' %d.\'

4

3 2
"2 3
5

6

Similarly, Area OACO = Area OLAC - Area OLAO

= Il - ; 2(1\' J"I ‘4 dx

5 ! 9 .
+ - units
8

6 24

Therefore, required area =

Question 11:
Find the area of the region bounded by the curve y? = 4x and the line x = 3

Answer

The reninn haiinded hv the narahnla v = 4y _and the line vy = 2 _ic the area DACO

[ CLASS XII ]
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The area OACO is symmetrical about x-axis.

= Area of OACO = 2 (Area of OAB)

Area OACO =2 I ydx

=2 [ 2Vxax

i

[~
o In
o

=3V

8 V“';

Therefore, the required area is Y units.

seng wmraws wra srwaemg — g e mE e wer wwa s v e w

[ CLASS XII ]

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

andx=2is
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=

o

D. 4
Answer
The area bounded by the circle and the lines, x = 0 and x = 2, in the first quadrant is
represented as
Yy

x=0

"

\
v

X X
A J
. Area OAB = [ ydx
= I Va-xtdx
X 5 4. xT
[2\4—.\ »25m 5
_ z‘l n J
\ 2
= 7T units

Thus, the correct answer is A.

Question 13:

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

]

9
D. 2
Answer

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

h
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(39)

4

~. Area OAB = j’ xdy

-[ 5o

Thus, the correct answer is B.

Exercise 8.2

Question 1:
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.

Solving the given equation of circle, 4x* + 4y? = 9, and parabola, x*> = 4y, we obtain the

I~ I
B[ 2.’JdndD\—\/_7~

& ray

point of intersection as

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

=~ Area OBCDO = 2 x Area OBCO
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We draw BM perpendicular to OA.

V2,0
Therefore, the coordinates of M are( )
Therefore, Area OBCO = Area OMBCO - Area OMBO

a |(9-4x%) G [¥2
:[ \” r dx [ 4(l.\'

_ | I J9—4x dx —% f X’dx

—‘\l

- 9 2x 1"
—%[.\'\/9—4.\' »:sin' -

2 3,

=
2 9. .22 2
=—+—Sin -
4 8 3 6
V2 9 . 22
= + s
12 8 3
/ oy ~\
1{v2 9. ,2\2
=- + Sm
p A 2
2| 6 )

Therefore, the required area OBCDO is

[Nz 9. 22| [V2 9. 22
X + s - + sin
2|6 4 3 4 3

6
units

Question 2:

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

Answer

The area bounded by the curves, (x - 1)2 + y> = 1 and x? + y?

the shaded area as

(NCERT SOLUTION)

[ CLASS XII ]

]
[

1, is represented by
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=1landx*+y*

/I i}

On solving the equations, (x - 1)< + y

‘ | \ﬁ]
35
andB /.

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

intersection as A\~

~ Area OBCAO = 2 x Area OCAO

We join AB, which intersects OC at M, such that AM is perpendicular to OC.
(1 )

—.0
The coordinates of M are \2 J
= Area OCAO = Area OMAQ + Area MCAM

| [ =

- "';] Jl—(x—l): + ;sin '(x—l)]: +[_‘,

r & Iy
V3 l[ n) l( n] {l(.‘t) V3 l[nﬂ
=|——4—-=|-=| - - -
8 20 6) 2\ 2 2\ 2 8 216
i 2 7 =
- _V__l + +A_l
4 12 4 4 12
[ \;‘/’5 T .‘Iﬁ
= ——————
4 6 2|
—2'! \,/.:\
|6 4
S (2n V3)_(2n \B3)
2x| —=——|=| ———
| e W
Therefore, required area OBCAO =\ / units

Question 3:

[ CLASS XII ]

= 1, we obtain the point of

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

Y
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Y¥x=0

Then, Area OCBAO = Area ODBAO - Area ODCO

- J-'(\ +2)dx- f.\'(/.\'

x|
5

9
=15-

B

.
units

o

Question 4:

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)
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v

Equation of line segment AB is

ro
o

~ ~ .3 : -;'-
. Area(ALBA ) = f\ ;(\ +1)dx = ’{'\ + .\} e 1 : + I} =3 units
: 2

Equation of line segment BC is

o I
y=3== "(.\'—I)

3-1

_I " ‘7
\—2(—.\+ )
3 x i 9
Arca(B[,MCB):L l;(—.\'+7)dx: l[_\o;h] :l[—7+2l+~:—7]—5umls
2 2] 2 . 2L 2 2

Equation of line segment AC is

,
=270x41)

y=0=
3+1

y= ;-(.\'H)

:’\rca(:\.\%‘/\):*I f(x+|)dx = ]; ‘7 +.\‘] -
i 1

9
[.ﬁ+3—1~»|}:4 units
> 2 2

Therefore, from equation (1), we obtain
Area (AABC) = (3 + 5 - 4) = 4 units

Question 5:

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 are y = 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).
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. (0, DA

X :
= 0 L

" |

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

= f(3.\'»l)dx- f(:.\‘fl)tl.\‘

{3.\--‘ ] [2 }
+X — + X
2
0 0

=(24+4)-(16+4)
=28-20

8 units

o =

Question 6:

Smaller area enclosed by the circle x> + y* =4 and the linex + y = 2 is
A.2(n-2)

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

represented by the shaded area ACBA as

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

_ j} Vﬁ dx— I'( 2—-x)dx
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L:- ’:J—[«z-:]

=(m~2) units

Thus, the correct answer is B.

Question 7:
Area lying between the curve y?* = 4xand y = 2x is
2
A3
|
B. 3
|
e 4
3
D. 4
Answer

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

¥
A pe = 4x y= 2y
A(1.2)
X 0 i, R
- (0,0) Q.
(1.0)
v

- A

£ Zemlem e o e Al miiimioe mea M A A o r4 AN
I U5 LHesSe LUIlves dic v (U, u) ailiu A (1L, <£).

Y PR &y
eI sSeceLul

o
We draw AC perpendicular to x-axis such that the coordinates of C are (1, 0).

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

= f 2xdx— f. 2V dx
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= umns
S

Thus, the correct answer is B.

Miscellaneous Solutions

Question 1:

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

(ii) y = X%, x =1, x = 5 and x -axis

Answer

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

Yo 4
y =X
\\ y A
X ol Al [P X

“y 9
Y
x=]

\

. i a5 [
Area ADCBA = .l ydx

I? x dx

]

= — units

The required area is represented by the shaded area ADCBA as

A

y=

-

v

Area ADCBA = f x'dx

Yy A
@
[»\ I
' 1
x= |

sV

[ CLASS XII ]




tovaLeoucarton MATHEMATICS

Result Oriented

5 5
~(5)' -1
b
:()2571
5

= 624.8 units

(NCERT SOLUTION)

Find the area between the curves y = x and y = x2

Answer

The required area is represented by the shaded area OBAO as

X 0

vy

The points of intersection of the curves, y = x and y = x4, is A (1, 1).

[ CLASS XII ]
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We draw AC perpendicular to x-axis.

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

Question 3

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

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

Y4 ’
\ ( B) y = 4

(I)'
D A y=1

s

4

N )

yY
. Area ABCD = I' xdx
= .[‘ \/;(l\‘
2

r 44

|_)‘._.
Ses

Ao

-3[8-1)

7 .
=— units
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3

Question 4:

x+3| ‘[ : x + 3ldx

Sketch the graph of Y and evaluate

Answer

. . _ y=|x+3
The given equation is - |

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

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

N
-
o
(e
N
w

y| 3

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

(x+3)<0for ~6<x<-3and (x+3)=20 for —-3<x<0

It is known that,

3y == (3 [ (x4 3

r T3 A -

=— +3x

=9
Question 5:
Find the area bounded by the curve y = sin x between x = 0 and x = 2n

Answer
The graph of y = sin x can be drawn as

|
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~ Required area = Area OABO + Area BCDB

n
L sin x dx

n
= I sin xdx +
)

e [-coss[ +[-oonsf"
=[-cosm+cos0]+|-cos 2n +cos 7|
=1+1+|(-1-1)

= 2+|—2I

=242 =4 units

Question 6:
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

Voomx &

Y)

(0,0)
8]

7
(d4a 4a

The points of intersection of both the curves are (0, 0) and \™ ™

We draw AC perpendicular to x-axis.

~ Area OABO = Area OCABO - Area (AOCA)
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da

dao
I 2V ax dx - I"" mx dx
)

R

4\/‘[ 4(1\ r)l[
\m* ) L

32a m{ 16a
= - l
3m 2\ m

R i
32a° 8a

=2Ja

(8] w| e

3m’ m’
8a” .
= —— units
3
3m
Question 7:

Find the area enclosed by the parabola 4y = 3x% and the line 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
R,

12

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)

I (3\+l")¢l\—f 3; dx
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=L24+48-6+24]- L[64+8]
; 4

1[90]-1[72]
=45-18

=27 units

e =1
Find the area of the smaller region bounded by the ellipse 9 4 and the line

Answer

2 =1
The area of the smaller region bounded by the ellipse, ) 4 , and the line,

[ CLASS XII ]
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~ Area BCAB = Area (OBCAO) - Area (OBAO)

- f:,fl-%d\-- f:(l—'—f]d.\-

I v‘ﬁdx]—% [(3-x)ax

I R L 2 3
== Z\J9-x* + sin""J —-[3.\'—" }
: 2 3, 3 2 |
o | P
212 3 2

[(9n 9}

W

]
-
O

>
o

4 2

9
x—(n-2
~(x-2)

W Wi Wi Wl

(m—2) units

Question 9:

.\': \':
~+—==1

Find the area of the smaller region bounded by the ellipse @ b and the line
X )
hadfT I A
a b
Answer

.\': " _\': -1
The area of the smaller region bounded by the ellipse, ¢ b , and the line,
X )

2 =1
a b , is represented by the shaded region BCAB as

A~
ﬂ
3.5
:-'_'

o B
(a. 0)

3
Tl

X 4
a

~ Area BCAB = Area (OBCAO) - Area (OBAO)

A ) X
=\| b Jl-—dx-| bl 1-= x
‘[ V a ‘ “‘ [ u}

h 4 Y - b i
= - '.-I'. X I..
u‘[\/u X" dx u[(u x Jdx

[ CLASS XII ]
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- F | x va' -x* + a sin” S} —dax- s ‘:-.‘
a2 S22 "}. { 2 Jw
h—Ju: n L_Jl~_¢1 l
5G9
_ b[ an - u"}

Question 10:

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 enclosed by the parabola, x* = y, the line, y = x + 2, and x-axis

is represented bv the shaded reaion OABCO as

"
b

,

The point of intersection of the parabola, x*=y,and the line, y = x + 2, is A (-1, 13

~ Area OABCO = Area (BCA) + Area COAC

= [[(x+ 2+ [ ¥aic

" ! 370
’V'\. + 2"“‘ *’/-‘- \‘

2 L L3,

2 9
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L Jd L J

units

Question 11:

x|+|y|=1
Using the method of integration find the area bounded by the curve r| "‘

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

Answer

X =1
The area bounded by the curve, ‘|+|" , is represented by the shaded region ADCB

as

V ) \

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

= 2 units
Question 12:

{(x,y):y2x" and y =|x]}
Find the area bounded by curves W\ 77e. ’ J

Answer

{(x,):y2x* and y =|x|}

The area bounded by the curves, ¢ , is represented by the

shaded region as
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Y y=x
I y = |x
B ./\(l. 1)
X D x
N 0,0)© c
oY

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

Required area = Z[Arca (OCAO)- Arca(()(‘AD())]

[ J‘. xdx - [.r: (l\':|

o

I
o

I
o
r
19 | =
|
W | =
[

Question 13:

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)

Answer

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

A
B (4,5)
5
4
-3 C(6,3)
2
1(2,0
b M X
i T : 0 g =
3
4
Vv
Equation of line segment AB is
5-0
y=-0= (x=2)
’ 4-2
2y=5x-10

y=2(x-2) (1)

[ CLASS XII ]
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Result Oriented (NCERT SOLUTION)

Equation of line segment BC is

3-5

y-35 ~(x-4)

’ 6-4
2y-10=-2x+8
2y=-2x+18

y=-x+9 -(2)

Equation of line segment CA is

0-3
y=3=——(x-6
y=3=5"2(x-6)

4y +12=-3x+18

4y =3x-

y= i(.\'—Z) -

)
~

Area (AABC) = Area (ABLA) + Area (BLMCB) - Area (ACMA)

f%( Y — 3)‘[\.+ J-(_\ -()}/\-— [%(\— 2)(/\'

5[ 2 T [ 2 a2
= = 2x | + - §l)_\-| 213 2.\}

2| 2 , | 2 , 4] 2 :
:;[8’8*3*4]’[718+54+8—36]7%[184272»4]
. 3
7.\—8—1(8)

=13-6

7 units

[ CLASS XII ]
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Question 14:
Using the method of integration find the area of 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)

¢ x-2y=6
\\ ]

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 (ALB) - Area (CMB)

[ 3 : }t\- - [(a-20n- ( 3.“2_ 6 }/.\-
2 ! p : ‘
: »5.\} [4x-2] 1[3: m}‘

- -

—.'7‘ 8+2()—%—5 —[8—4—4*"]‘%[34‘24'6*'2]

{8) -4

units

Question 15:

) ) :(\ y): v’ <dx,4x’ +4y° S‘):
Find the area of the region e ’

Answer

(x,¥): y <4x,4x° +4y° < ‘)}

The area bounded bv the curves. { . is represented as

{




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS XII ]
t(%ﬁ)\ V== dx
1+ 4y2=9 A 7(’: 3
X, . ol “.3(7 0) X

()

1 1
(:.\'E ] and [;—\/
The points of intersection of both the curves are ™~ -

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 + Area MBC

S A = i
J-I' 2\.‘.\' (/.\'* ":‘ 5\,9—4.\ d\

= 2 des [ 23 -(2x) as

-

Question 16:
Area bounded by the curve y = x3, the x-axis and the ordinates x = -2 and x = 1 is
A.-9

15
B. 4
15
c. 4
17
D. 4
Answer
A Yo
1
¥ X
1
- ¢ ol4" .
X' A X
(-2,-8)D
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Result Oriented (NCERT SOLUTION) [ CLASS XII ]

F

X

Required area = r vdx

= f x'dx

:‘ l —41:— 2 units

Thus, the correct answer is B.

y = x|x|
The area bounded by the curve- !, x-axis and the ordinates x = -1l and x =1 is
given by
[Hint: y = x*ifx>0andy = -x*if x < 0]

A.0
|
B. 3
.
C.
4
D. 3
Answer
AV
y=1x
| X
B(L. 1)
. clo .
e A Ot
X (-1.-1)D X
P
Ty v
X | ¥ x=|

Required area f ydx
|

- J‘; X dx + ‘[_\':(l\'

r 270 [l
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5] 451
()

units

W

Thus, the correct answer is C.
Question 18:

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

%(47{—\/5)
%‘4n~-\/§)
%(8.1!—\.5)

4
| Hame5)

Answer
The given equations are
X+ y?=16..(1)

y? = 6x ... (2)
A’
Q
3+
2
(-4.0) 1
% .D

\ e
E A \-3 -2 -I? : =
A2 -2
e
\

Area bounded by the circle and parabola

=2[ Area(OADO)+ Area(ADBA) |

| I. J16xdx + f \/vlb - .\"d\}

o

o

,\'3] X ;16 . x !
o) .
J6 +-[2\/l() X°+ > sin 4]:

]!
[.\-ET +2{x- ~\16-4 -8sin 'f:ﬂ

w9

= 2\/() X

VA
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Result Oriented

~L Jo L =
_4V’pyiy+4}naJE—8“}
3 6
103 8n-43-2n

[4\5+ 67 —3\5— 2n]

(PV I SUEL SV "L PSR ON

[\/E + 47?}

[-t,‘t + \/—3} units

Area of circle = n (r)?
=n (4)°
= 16n units

. 4 :
. Required area =167 - JJT( +/3
4 ’ oo

- 4x3n-4n-/3 ‘

= 4 ('h'n - \3) units
3

Thus, the correct answer is C.

(NCERT SOLUTION)

=/ ]

[ CLASS XII ]
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Question 19:

0€x<
The area bounded by the y-axis, y = cos x and y = sin x when 2

A. 2(\4’3 l)

B. V2-1

C. \/2+|

)

D. Vv
Answer

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

And, y = sin x ... (2)

Ya
V=08 X V™ osinx
Al D
LERReaRs
B
(E.L)
il
X: L) X
- 5 T
Yy

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

- 'f,_ xdy + Il~l3 xdy

= f. cos ' ydy + I\?sin ' xdy

Integrating by parts, we obtain

—l_\‘cos Y=+ ;
1) [ 1 1 (1) I
=| cos™ (1)~ = cos™'| |0\}I | —=sin 6\/1 1
I~ 'y
\JE; 2 Vz \2/ 2
-7 | n | |
=+ —=
a2 2 42 2
2
= — |
V2

=+2 ~1 units

Thus, the correct answer is B.

dt
Put 2x=t=dx= 5
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1
=1
-

. 3
When x = = t =3 andwhenx =

1
1 13 oo e
=‘[|*2 x d\'+4[ \"(3) ~(1)" dt

2 1 il 1 9 1(|j1
— + 0+ —sin (I \/é, sin
W2 4{ 1282 5]
\
_\/5 I%—/:—Qsln'[l|
3 4| 4 2 3)
V2 9o 2 9.,[1\
—+—=——-==sin" | -
3 16 4 8 3)
9 9 . 1(|) 2
=—==sin" | = |[+—
16 8 (3) 12
o 9 . (1) ~v2)| 9x 9 . (1) 1
——Sin ‘ ] = ——=Sin + —=
16 8 3) 12 | 32

Therefore, the required area is !

[ CLASS XII ]

units
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