Exercise 8.1

Question 1:
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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The area of the region bounded by the curve, y2 = x, the lines, x = 1 and x = 4, and the

x-axis is the area ABCD.

Area of ABCD = f yx
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Question 2:

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

quadrant.
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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 = _[ydx
= [ 3xax
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Question 3:
Find the area of the region bounded by x* = 4y, y = 2, ¥ = 4 and the y-axis in the first
quadrant.

Answer
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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 = f.rafv

= fzJ}dy

Question 4:
o2 2
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Find the area of the region bounded by the ellipse 16 9

Answer
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The given equation of the ellipse, 16 9 , can be represented as
i
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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 = [ yax

=j3,/l—f—6dx

=1£«flﬁ—12dx
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Therefore, area bounded by the ellipse = 4 x 3n = 12n units

Question 5:

2P
Find the area of the region bounded by the ellipse 4 9
Answer

The given equation of the ellipse can be represented as

>
= y=3]1-— el

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 = [ yax

- fs l—%a{r [Using (1)]
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4 x— = 6m units
Therefore, area bounded by the ellipse =

Question 6:

Find the area of the region in the first quadrant enclosed by x-axis, line * 3y and the
2 i

circle ¥ V' = 4

Answer

The area of the region bounded by the circle, X4y =4x= “G-"'r, and the x-axis is the
area QAB.

Yy x =3y
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The point of intersection of the line and the circle in the first quadrant is { .
Area OAB = Area AOCA + Area ACB

B
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Therefore, area enclosed by x-axis, the line* = ‘EJJ, and the circle
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X4V =400 the first



quadrant = 2 3 2 3

Question 7:

x =
Find the area of the smaller part of the circle x* + y? = a2 cut off by the line

Sl

Answer
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The area of the smaller part of the circle, x* + y* = &%, cut off by the line, ,is the
area ABCDA.
x
v
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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:, a’ —xdx
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Therefore, the area of smaller part of the circle, x* + y* = a2, cut off by the line, 2 ;
)
is 2\2  Jynits.

Question 8:
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.

~ 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 = [ ydx
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Area of EFCD= _Ew.lqd.'l
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From (1) and (2), we obtain

3
=2-(a)? =8
3

=(a): =4

= a=(4)
Therefore, the value of a is (4}3 .

Question 9:

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

Answer



The area bounded by the parabola, X = y,and the line," - |T| , can be represented as

vt

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 = L x OBx AB = Lx1x1= 1
P 2 B

x (1

Area of OBACO = [ yds = ‘E.\':dr=|: 3‘ ] =3

i]

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

Therefore, required area =

Question 10:
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 ling, x = 4y - 2, is represented by the

shaded area OBAO.
il‘l = 4y

(.:.




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

A are (—l.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

Similarly, Area OACO = Area OLAC - Area OLAO

=[>x+2dr_ Ur:cir
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Therefore, required area = 6 24 8

Question 11:

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

Answer

The region bounded by the parabola, yz = 4x, and the line, x = 3, Is the area OACO.

YJ _‘r.
_\L 3 =dx
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The area OACO is symmetrical about x-axis.



~ Area of OACO = 2 (Area of OAB)

AmeACO=2[Eym]

=2£2JL&

3

=83

Therefore, the required area is 8"{5 units.

Question 12:
Area lying in the first quadrant and bounded by the circle ¥ + y? = 4 and the lines x = 0

and x =2 is
A.n

n
B. 2

c. 3
T
D. 4
Answer
The area bounded by the circle and the lines, x = 0 and x = 2, in the first quadrant is
represented as
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= 7 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.2
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Answer

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

A

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



B [-ﬁl] and D (—\El]
point of intersection as 2 B .

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

~ Area OBCDO = 2 x Area OBCO

We draw BM perpendicular to QA.

_ (v2.0)
Therefore, the coordinates of M are .
Therefore, Area OBCO = Area OMBCO - Area OMBO
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Therefore, the required area OBCDO is
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Question 2:

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

Answer

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

the shaded area as

(x=1)F + 2= |

[ RS R

v

On solving the equations, (x - 1)> + y? = 1 and x> + ¥ 2 = 1, we obtain the point of

[L ﬁ} [L _£]
) ) 272 27 2
inferesctinn as A anrd R



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

~ Area OBCAO = 2 x Area OCAOD

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

|
(4
The coordinates of M are 2 .

= Area OCAO = Area OMAO + Area MCAM
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2 x[
Therefore, required area OBCAO =

Question 3:

Find the area of the region bounded by the curves y = x>+ 2, y = x, x = O0and 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 OCBAC as
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Then, Area OCBAO = Area ODBAQO - Area ODCO

= fl:x’ +2}dr— fxaﬁr
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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)

3y

Equation of line segment AB is

3-0
0= 1
’ 1+|{x+)

3
p = +1
y=3(x+1)

. 1
- Area(ALBA) = [ de+n)de=2 x| =2 Le1-Li1]=3 units
2 202 7, 2027 2

Equation of line segment BC is
2-3

y=3=——(x-1

y=3=223(x-1)

y= %{—.‘l‘+ 7)

o 3
. \ Y| IS 1l 9 1 .
s hrca(B[.MLB]=L E(—.r+7jdr=5|:—?+?.r:|l =E[_5+2]+E_?:|=5 units

Equation of line segment AC is

2-0
—0=="— |
) 3+1(x+)

1
r=—(x+1
y=5{x+1)
- Arca(AMCA) =~ [ (x+1)de =+ Tax| =11 2e3-Lot|— 4 units
24 20 2 202 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).

Bi4,13)

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

= [[(Bx+1)de— [ (2x+1)dx
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=28-20
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Question 6:

Smaller area enclosed by the circle x* + y* = 4 andthelinex + 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

v
It can be observed that,
Area ACBA = Area OQACBO - Area (ADAB)

= f\l'ﬂl—:r: dx— I?(?.—.r)rir
= [; Va-x* + %sin 1 ﬂ“ - {2.: - i]l.
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Thus, the correct answer is B.

Question 7:

Area lying between the curve y? = dx and y = 2x is

e | b

A.

wm
.
Lt | —

C.

| s B —

D. 4

Answer

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

= _l:E.rrir—EZw";dr

1 .
=~ units
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
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Area ADCBA = f_vdr

= f.\:ldx’
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ii. The required area is represented by the shaded area ADCEBA as
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Question 2:
Find the arza between the curves y = x and y = x?
Answer

The required area is represented by the shaded area OBAO as

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

We draw AC perpendicular to x-axis.

~ Area (OBAD) = Area (AOCA) — Area (OCABO) ... (1)

= | xdx- ]xzd.x
2 (1] 3 i
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Question 3:

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

yv?

- Area ABCD = _r.'m‘x
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Question 4:

Sketch the graph of Y= |'t+3| and evaluate L|.r+3|(.{'

Answer

r=x+3
The given equation is ; |

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

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

e
-
=]
=
rJ
(o]

¥l 3

y=h+j

On plotting these points, we obtain the graph of as follows.

“'...,.

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

It is known that,

S (ERE) A B ERE) o I )
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3 ] ] iy
=— i+3.x} +[x—+3;r}
2 |2 .

=- [%H(—E’)]—[@H(—ﬁ]} . n—[%-h}(—.’.r)]
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Find the area bounded by the curve y = sin x between x = 0 and x = 2n

Question 5:

Answer
The graph of y = sin x can be drawn as
Y
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A
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+» Required area = Area OABO + Area BCDB

= fsin xdx+

'I: .
_[ sin xdx‘

=[~cos ], +[[-cosx]"
=[-cosn+cos0]+|-cos2n+cosm
=1+ l+|[—]—l:||

=2+|-2|

=2+2 =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, yz = 4ax, and the line, y = mx, is represented

by the shaded area OABO as

1 &
Y a ¥ = daw
< i [4a da’
B/ U m
(0,0) i
= 0 4 i
4] C X
‘.ﬂl'

(4;: 4a
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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)

= E"H 2\;'}; e - _[':‘” mx el

3 : dar
=2Ja L
2
1 .
4\,—[ 4a]z m [4:: ]
=-_Nd 7 . 7
3 m 2 ’
324" m(l16d’
Im' 2\ m'
_32d° 84
3’ m
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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

Xq" -_x
.;/’.4
=k+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)

=[’?%[3x+|2)a&c—f23§dr

4[&14“ jH‘

2| 2 L 43,

1 I
=E[24+48—6+24]—E[64+8]

1 1
-5[901—;[72]
=45-18
= 27 units

Question 8:

r ¥
2=
Find the area of the smaller region bounded by the ellipse 9 4 and the line
AP A
3 2
Answer
1 2

2
The area of the smaller region bounded by the ellipse, 9 4 . and the line,
i.{.l =1

3 2 , is represented by the shaded region BCAB as
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=~ Area BCAB = Area (OBCAOQ) - Area (OBAO)
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Question 9:

¥y
— =1

2 z
Find the area of the smaller region bounded by the ellipse @ b and the line

£+£ =1
a b
Answer
LYo

The area of the smaller region bounded by the ellipse, a b , and the line,
X v
_+i =1
a b . is represented by the shaded region BCAB as

AY
X

3

&~ Area BCAB = Area (OBCAQ) - Area (OBAD)
- s I—I—idx— b |-£}1r
oS- (1=
b 3 b
= T—xdx- -]
; l:‘\f'a X ; f[a x Jlx
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al|2 2 aj,
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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, ¥ = x + 2, and x-axis
is represented bv the shaded reaion OABCO as

iy

Y L

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

= E (x+2)dx+ _[II xldx

2 -1 3 o
SESS N e
_2 -2 3 -1

= l—2—2+-1»+l
2 3
5 .

= — units
6

Question 11:

Using the method of integration find the area bounded by the curve |.'r|+|_v| =1

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

I+ =1

The area bounded by the curve, , is represented by the shaded region ADCB



as

r-y=1
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 ADCBE = 4 = Area OBAO

=2 units
Question 12:

Find the area bounded by curves {[x,}'}:y Zx" and y = |.r|]

Answer

(x,p):y=x"and y = |r|}

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

shaded region as

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

Required area = 2[ Area(OCAO) - Area(OCADO) |

=2 Lxdx-ffdw]
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Question 13:

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

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

B (4,5)

-

£y

Equation of line segment AB is
5-0
1 =0=—(x-2
y=0=—(x-2)

2y=5x-10

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

2
Equation of line segment BC is

6-4

2y-10=-2x+8
2y=—-2x+I8

y=-x+9 -(2)

y-5=

Equation of line segment CA is
0-3
y-3= rﬁ(f‘ -6)

4y +12=-3x+18
4y=3x-6

y=2(x-2) 3)

Area (AABC) = Area (ABLA) + Area (BLMCB) - Area (ACMA)
5 3

= | =(x=-2)d —x+9)v— | =(x—-2)dx

fz(r )x+f( x+9)dx _':4(1‘ )

3 4 2 & 3 6

=E I oox| 4] o sox —E X 2y

2| 2 s 2 , 412 :
=%[8—8—2+4]+[—]8+54+8—36]—%[I8—12—2+4]

3
=5+8-—(8
+8-2(8)

=13-6
=T units

Question 14:

Llsina the method of intearation find the area of the recion hounded by lines:



2x+y=4,3x-2y=6andx-3y+5=0
Answer

The given equations of lines are

2x +y=4..(1)

Ix-2y =6 ..(2)

And, x -3y +5=0..(3)

\;\J 3x—2=9%

=5 =4 =32 -

#
|
__-.n&_utl.n'_ = ha e

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)

_ r[.ns}tr_-r{d_hyx_I[erz—ﬁ},x

] 2 4
3127 12 2 i

=l{8+20———5:|—[3—4—4+I]—%[24—24—6+12]

3

(50

=§-p3

15, 15-8_7 units
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Question 15:

)iy’ Sdxdx’ +4y° <9
Find the area of the region {[x,_}] y Sdxax +dy < }

Answer

{[x,y]:y: <4x,4x7 +4y° i’-9}

The area bounded bv the curves. . is renpresented as

A
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4
L.
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x QN B 2 X
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l . J ana L — J
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

LzJ_dH_[ —\9—4x? dr

e P

il

= ’-'?\f_dr+‘[

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

15
B. 4
15
c. 4
17
p. 4
Answer
v
y=x
(1, 1)
_. (F 0 L 8
X A X
(-2.-8)D
"!l
x==2 x=]

Required area = fmdx

— r1x=dx

=[l—4]= s units
4 4

Thus, the correct answer is B.

Question 17:

is
The area bounded by the ~::ur\\.r3'L l |, x-axis and the ordinates x = -1 andx =1 1is

given by



[Hint: y = x* if x > 0 and y = —x7 if x < 0]

A.0
1
B. 3
2
c. 3
4
D. 3
Answer
Yo 4
y=xlx|
B, 1)
- clo -
& -
(-1,-1) D &
- A ]
r=-] ¥ =]

Required arca = L Ty

= [, xbo

= [Jlx:d.t+ _C.‘rzdx

2 .
= — units
3

Thus, the correct answer is C.
Question 18:
The area of the circle x* + y* = 16 exterior to the parabola y* = 6x is

%(411:—\5)

A,

%(4n+ﬁ)
%(Bn- .,fj_}
§(4E+J§)

D.
Answer

The given equations are
X+t =16 .. (1)

v = 6x .. (2)




J\.-H?::{ 'P{ M| \lnl?'u;x

=3 =21 I 233 3

Area bounded by the circle and parabola

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

=2-fﬁdx+ry’|6—f{i\f]

2
3

3 +
=2|J6 "T +2B l6—xz+%sin'$:|

2 Jo

] it ()

3

<45 (23) 2] an- 2 -57 |
1643
3

+31':—-1J§—§'1t
- :[4J§+6z—3q’§—2n]
=:[J§+«In]

= ;[fhu sﬁ] units

Area of circle = n (r)?
=n (4)°

= 1&n units

.. Required area = 16n—§[4:t+ﬁ]
=§[4x3n—4u—sﬁ]
=;(Bu—~ﬁ] units

Thus, the correct answer is C.

Question 19:

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

N 2(v2-1)
B. V2-I

c V2+1
p. V2

Answer

A

The given equations are
¥ =005 x..(1)

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



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

- f, v [t

L

f

Integrating by parts, we obtain

1
1 e
- [}’ cos™ y—yf1-y* }  F [.r sin”' x + y1-x* }2

fortr-gm T (5]

n

1
cos”' ydy + Lﬁ sin xdy

[
5

~1

+
+

-
5
-

= \5 =1 units

Thus, the correct answer is B.

PutEx:t::-dx:%

t=1

Whenx==.¢=3 andwhcnx:lz,

3

=2 x +l[i 9—!1+Esin"[£ﬂ

3| 4[2 2 3/,
L2 4

(PR ]
AT
[
R

b |

= +
3 4
V2 9 2 9 [L]
T3 16 4 8 3
_9% 9 -l['_]é
16 8§ 3 12

units






