Class XII Chapter 8 — Application of Integrals Maths

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, y? = x, the lines, x = 1 and x = 4, and the x-

axis is the area ABCD.
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Area of ABCD = —r yx

= _[I \-'ll_;ﬂ{t'
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Find the area of the region bounded by y? = 9%, 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.
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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.
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Area of ABCD = _[:,H-ﬁ'
= rlﬁch
=2 Jvdy

|

1 1

Find the area of the region bounded by the ellipse ]1( o+ ‘; =1
J

Answer
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3 3

X v
The given equation of the ellipse, oy —=1
8
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4 , can be represented as

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 = _[:_l'u{r
| 3
. X
= | 3,/1——dkx
‘[ JVI 16( X

= 2 _[: 16 —x"dx

i X 6-x RIS 1J
412 2 4,

=ﬂz\f|ﬁ 16 +8sin "' (1)~ 0~8sin " (0) |
4] 2

=2 [4n]

=3n

Therefore, area bounded by the ellipse = 4 x 3n = 12n units
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3 3

Find the area of the region bounded by the ellipse 14 - -*; =1

Answer
The given equation of the ellipse can be represented as
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It can be observed that the ellipse is symmetrical aboutx-axis and y-axis.

- Area bounded by ellipse = 4 x Area OAB
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- Arca of OAB = j ydx
 —
| .
=\ 3 /1——dx Using (1
_[‘\JI i [Using (1)]

= % _[ \."r-'-l——a.'?d,‘l'

3[1‘ = 4 1.—‘
= Vvd—x" +—sin

in ;
Therefore, area bounded by the ellipse = 4> —-=6m units

-

Find the area of the region in the first quadrant enclosed by x-axis, line x = ﬁ)'and the
circle x* +v* =4

Answer

The area of the region bounded by the circle, x*+ )" =4, x = \,ﬁ_r , and the x-axis is the area

OAB.
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Yy '|'=.,,ITL'

y'¥

The point of intersection of the line and the circle in the first quadrant is (NEI}
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Area OAB = Area AOCA + Area ACB

1
—x4/3x]l=
7
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Area of OAC = ;—}-x()CmﬁC:
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Area of ABC = ‘[ ydx
= L \."4 - ¥
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o1

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

Answer
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o

The area of the smaller part of the circle, x> + y? = a?, cut off by the line, y = v , is the area
2
ABCDA.
Y,
X, 0

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 af ABC = J’ vy

J vat-xdx

N c::'{t _a_ﬂ _c.r:rl:
4 4
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= T=1
4 [ 2
& [ﬂ ]
427

a?, cut off by the line, x= s

Therefore, the area of smaller part of the circle, x> + y? =

. a .
is — | ——1 |units.
2

I
\

M|‘.:]

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

value of a.
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Answer

The line, x = a, divides the area bounded by the parabola and x = 4 into two equal parts.

- Area OAD = Area ABCD

"k

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

= Area OED = Area EFCD
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Area OED = r}' dx

[V

4
|

i

X

2

2 An
-2 (a) )

Area of EFCD= [ “Jxdx

From (1) and (2), we obtain

2(ap = 2]s-(aF

Therefore, the value of a is (4)*.

Maths
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Find the area of the region bounded by the parabolay = ¥and V= |\|
Answer

The area bounded by the parabola, x? = y,and the line, y EEH be represented as

Y = ¥
A

A

ooy @ M

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

RS St |
.'.Areaniﬂ()ﬂli=;x()|~]x.ﬂli=?xlx]:

P | =

G|
Area of OBACO = [_;-m— ﬂ.x—*‘ dx = PE] %

= Area of OACO = Area of AOAB - Area of OBACO
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(1] 1
Therefore, required area = 2| 7 '—Eunits
5

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
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shaded area OBAO.

3

¥

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

Page 17 of 53



Class XII Chapter 8 — Application of Integrals Maths

Similarly, Area OACO = Area OLAC - Area OLAO

- [ 2a [ % a

5 i
Therefore, required area = L—-i——} = — units

Question 11:
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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.
i A

A

X 8]

C

” B

v ¥ Yiws

The area OACO is symmetrical about x-axis.

- Area of OACO = 2 (Area of OAB)

Area OACO=2| [y aﬂr—‘

= 2_(; 2zl

13
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Therefore, the required area is S\r'?v units.

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

X =2Iis

A

| A

=

D.

Answer

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

-
=

B

by

L
N X

| % ?._-
r

Y-‘
. Area OAB= [ ydx

= J-:;x"fjr—x"-sit

x —— 4 . x|

=| =v/d—x" +—sin”"' =
[2 2 Ju
)
2

= T units

e
—

Thus, the correct answer is A.

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

B.
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g

9

| e

D.

Answer

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

1
o 2
- rz{“?}
= — units

Thus, the correct answer is B.

Find the area of the circle 4x? + 4y? = 9 which is interior to the parabola x? = 4y

Answer
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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

o2 | I["
point of intersection as B | \EEW and D —\E%
\ ¥ \

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

-~ Area OBCDO = 2 x Area OBCO

We draw BM perpendicular to OA.

Therefore, the coordinates of M (\EJJ)
are

Therefore, Area OBCO = Area OMBCO - Area OMBO
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—MMI f\/7¢h

- = f \"I‘Il—i.r: dx— " _C x dx

3 12
\E . |1'M'IIE \'r:_
——+—sin =
4 8B 3 6
\E a9 22
=—+ —sin
12 8§
HAz 9. 22
=—| —+—5In
21 6 4 3

Therefore, the required area OBCDO is

V2 o9, 22]) [2 9. ,242]
Sk _:, =|—+4+—8mMm —— |units
| 6 4 6 4 3

3

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

shaded area as
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v

[ n: ' .I-': |

X X
2 2
Fd — P =
1 ~3 ] :
intersection as A —f’—]and B —.—LJ
v ey 2 2
L iz On solving the equations, (x - 1) + y = 1 and x? +

y 2 = 1, we obtain the point of

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.

i

The coordinates of M are |
'.__

0.

L]

b | —
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= Area OCA) = drea OMAO + Area MOAM

= L—I -,||l—[.t—l}ztﬂt-l-j;'\”—x:[i\"l

B e T e

It}

= -

|2z B
16 4
2n 3 2n 3
Therefore, required area OBCAO = EX(F—%W = [T—%]units
hS g

Question 3:
Find the area of the region bounded by the curvesy = x>+ 2,y =x,x=0and x = 3

Answer
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The area bounded by the curves, y = x>+ 2,y = x, X = 0, and x = 3, is represented by the

shaded area OCBAO as

v
i
4 y=at 2

'
L )

3 b

..',--'“ x=1

Then, Area OCBAO = Area ODBAO - Area ODCO

= jll{\1 +2}fﬁ1‘— f.‘rﬁﬂr

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.
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It can be observed in the following figure that,
Area (AACB) = Area (ALBA) + Area (BLMCB) - Area (AMCA) ... (1)

Y

Equation of line segment AB is

3-0
=0=2""(x+1
> T

1':'1 x+1
y=2(x+1)

~ 1 -
;. Area(ALBA) = L i{.r+ 1) e —:l‘z -ﬂ} = -”[ L —-f}+ |} = 3 units
) 2 . 2

Equation of line segment BC is

| 1| 9 | ;
——+214+—=7 |=5 units
2 2

Z 3
i 3 1 x*
.. Area(BLMCB)= J-I 5[—.\'+ T)dx = 5[—? + ?.1.} =
| 2

Equation of line segment AC is
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i
[ﬂ_p}—l—:l}:alunits
21 2

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

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)

¥=4

It can be observed that,
Area (AACB) = Area (OLBAO) -Area (OLCAO)
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= j:l{:3x+1}u'x— f{21'+1}dx

= (24+4}—{1fp+4]
=28-20
- 8 units

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)
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1 &

- [A e (o)

=(m—2) units

Thus, the correct answer is B.

Area lying between the curve y2 = 4x and y = 2x is

5
A. =
3
]
3
]
4
3
4
B.
C.
D.
Answer

The area lying between the curve, y2 = 4x and y = 2, is represented by the shaded area

OBAO as
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v

A Ve = 2y
AL 2)
!
!
= B .
X 0 Px
- {0, 0y c
i1, 0
¥

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)
= .r| 2xdx— I: 2x dx

]

3
. .
b [,
S S |

|

a3

-
rJ |4.I| i

L]

= — uniis

Thus, the correct answer is B.
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Find the area under the given curves and given lines:

2 and x-axis

(i) y=x%x=1,x
(ii) y =x% x=1,x =05 and x —axis
Answer

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

1 L
et ¥ Yoo
=1

Area ADCBA = [y
= ‘r xdx

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

X

!

_(5) 1
5 3
|
('~
=5 4l
=H25——
5
=624.8 units

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

Answer
The required area is represented by the shaded area OBAO as
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-

Il
e
I3

'
£r

¥

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

We draw AC perpendicular to x-axis.

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

= flm’.\'— £1‘:cix

Find the area of the region lying in the first quadrant and bounded by y = 4x?, x = 0, y =
landy =4
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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
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I
4.{1'
D A _|.:=|
S ‘\“‘H‘“——""/ -
X' 0 X
¥

(A
=— units
3

Maths

]
Sketch the graph of y=|x+3/and evaluate L lx+ 3lelx

Answer
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The given equation is y=x+3

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

x[- |- |- 1-1-1]- |o

6 5 4 3 2 1

y| 3 2 1 0 1 2 |3

Page 40 of 53



Class XII Chapter 8 — Application of Integrals Maths

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

il

i

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

L|(x +3}icbf = —Li{x +3 )dx + J'”{ (243 ix

g sy 2 dy
=—| T 3x| +| X +3x
L 2 — 2 —3

:__[{_23): +3{_3]]_(@+3{—6}} + a_[{—jf +3(—3}H

L

y=lr+3|

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

Answer

Page 41 of 53



Class XII Chapter 8 — Application of Integrals Maths

The graph of y = sin x can be drawn as

Y4
A
- B, b
X Q a % i i x
z 2
[
Y.'IF

= Required area = Area OABO + Area BCDB

|
I sin xalx
i

= rsin X+
i

=[-cosx], +‘[—ms x]

=[~cosm+cos0]+|~cos 2n +cos|
=]+]+I(—i—l)|
=2+|-2

=2+ 2 =4 units

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
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E'iﬂ_.ﬂ}

flhomE

[ |
s

‘..-.“

& Y

{ 4a 4

The points of intersection of both the curves are (0, 0) and i—” .
T

We draw AC perpendicular to x-axis.

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

= I'"" 2 ax de — _{'"' mix el
i I

dix

m- der

52 x|
Ev'rr_.r 3 —m|rT]f

r

2 s
} r .
4 —(4ay m|{dal
3] 5|
3 m 2 o
B 324’ m[ 16a” |
3ms 20 m'
_32a° Ba’
3m' ow’
a’ ;
= —— units
SR

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
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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)

= J’_'é{;ﬁlz]dr— J:E%u’x

1] 352 3T
| 2R e | Epe
2| 2 L 43,

=é[24+48—6+24]—i—[64+8]

1 ]
=E[D{}]—E[?2]
=45—18
=27 units

Page 45 of 53



Class XII Chapter 8 — Application of Integrals Maths

1 1

Find the area of the smaller region bounded by the ellipse 1:} + -‘14 =1and the line

3 b

The area of the smaller region bounded by the ellipse, 1:} + -‘14 =1, and the line,

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

fad | =
-3

- Area BCAB = Area (OBCAQ) - Area (OBAO)
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—dv— [;2[1‘%]“{*
[5a] 2 -
‘f— 9

. - 2
X _fok B 3-1__1
E 3, 2 "

il
s,
I-J
|
o | T

tad |12

b | | b2 | 2 L...~|N e | b
I ] 1
i
a2

Q—x" + HI]'I.

Lad | B2

x%[_n:—z)

(—2) units

Find the area of the smaller region bounded by the ellipse -'-T, + ;1 =1and the line
(¥ ¥

x v
=]
a b

Answer

The area of the smaller region bounded by the ellipse, -'-r, + ; =1, and the ling,
' T
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x v . .
— 4 -}— =1, is represented by the shaded region BCAB as
£r g
Ay
(0, f)
A
I
g D %
© B
{a, 1)
X B
a : b X
k J

= Area BCAB = Area (OBCAQ) - Area (OBAO)
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[» h_* 4 _[”hrl “'}h
= I s ‘{_r.. AL Y
1] .\| u" A |" &

=2 _[Tx.."a: - x"dx - : _[r[a - x Jdx

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

Answer

The area of the region enclosed by the parabola, x> = vy, the line, y = x + 2, and x-axis is

represented by the shaded region OABCO as
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1F,.,.

The point of intersection of the parabola, x2 = y, and the line, y = x + 2, is A (-1, 1). -

Area OABCO = Area (BCA) + Area COAC
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[;(.1‘ ¢ Q]rfx + _rl xldr

o 1 0
=| 42| +=
2 =<2 .3.—I

Using the method of integration find the area bounded by the curve x|+ =1
[Hint: the required region is bounded by linesx+y=1,x-y=1,-x+y=1and - x -

y = 11]
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Answer

The area bounded by the curve, .r|+|)' =1

as

, is represented by the shaded region ADCB
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

~(3)

= 2 units
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Find the area bounded by curves |(%,¥):y 2 x" and y —|\|r
Answer
The area bounded by the curves, {[11}1 > x and ¥ —|1.'r , is represented by the

shaded region as

v -
4 F== ¥ |x
B A{LT)
Xe e X
o, 03 2 C
Y

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

Required area = 2[Arca (OCAO)- .ﬁrca(U(‘ﬁDD]}

B _lj xdy - _c_'c" d\'}

Il
-2

i
[
—
[ R
—_
1
|
-
| R
I_—I
=

Il
2
1
ra | —
|
tad | =
- ol a L |

0

-2

| —
PR

1]
tad | —

.

=

=

=

=3

e
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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).

Page 54 of 53



Class XII Chapter 8 — Application of Integrals Maths

'y

4 1

£ o o L
-2

I ]

X' W X
- | e
1 -2 ||G 7
o .
3
4
j.

Yy

Equation of line segment AB is

5-0
_1'—'3=E{-Y‘2]

2y=5x-10
5

) — —=2
y=2(x-2) (1)
Equation of line segment BC is

—5

y=35= x—4
> 6_4{ }
2y—-10=-2x+8
2y=—2x+18
y=-—x+9 (2)

Equation of line segment CA is

-3
y=3= x—h
’ Z—t’m( ]
—4y+12=-3x+18
4y=3x—06

3

y=2(x-2) -(3)
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Area (AABC)

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

f%{i‘—z}d\‘"‘ J:l{—_t-o-(}}d_r— j:%(x—:}:h

i - =4 3 & i k) 4]
| Taoggal Ll = +'3_1':| —-Jfl —21‘]
2 2 N

12 8 4

=-‘2—[3--3—2+4]-[-|31—54+3—3ﬁ]—-§-[13—|3-2*4]

3
=5+8--(8)

=]3-06
= 7 units

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)
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k|

v
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)

f :%ﬁ ]n"x - '[3[4 —2x)dx— E[ 3'\:2_6 ]d.r
.|

J
1 2 = E_‘i 2 4
——|Z 45y —[4.1‘—_1‘3]_—— =T _6x
3| 2 ; L2 2

:]—[u+20—1——5}—[3—4—4+|]
1 2

fir

3

—%[za—za—ﬁnz]

1 -45) |
‘[EX?)—U}‘;(&}

5 158 T .
=——d=———=— units
2 2. 2

Question 15:
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Find the area of the {{r p): 7 <4y dxt 4y {(}‘}
region Answer
?;{x,tn-'}:lr'ﬂ <4x,4x° +4)° {‘J'}

The area bounded by the curves,

represented as

lY
X
T
3 (?-r",r—_')‘" 1=y
2407
da? + 4yt = U,"”I -:-‘?“‘, (% I’ﬁ}
5 &, o 382 X

3~ -
The points of intersection of both the curves are| e JZ] and L;,—xfl ]
L ra

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
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I i

o 1]
= j-}lx".r dx+ |7 ;\-'9—4.1" dx
]

i 3 LR —

= -[3 2x dr+ IF %.\I"I[J:I

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

&= |
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c. I3
4
p. 7
4
Answer
Yool
'r=.1.'-1L
Bl 1)
- C 0 -
4 A X
-2, 8D
‘s"" Y
xK=-=2 x=1

Required area = _r_‘_'l,‘dt
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The area bounded by the curve y = .1.'|_r , X-axis and the ordinates x = -1 and x = 1 is given

by

[Hint: y = x2if x > 0and y = -x? if x < 0]
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L | =

0
L | b

o
| e

Answer

]

e
—r

¥

Y Y'“ Y

Required area = r| vy

= [ x|vfar

= _[:lx:a'xi. _Cx:dx

Thus, the correct answer is C.

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

A, ;(gﬂ -\5)

D. E(4.‘[ : \u'{_iJ

Answer C.

The given equations are
X2+ y2=16..(1) y*> =
6X ... (2)

Area bounded by the circle and parabola
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[Area{ﬂADC! + Area(ADBA) |

_2 ]ﬁxﬁir+f\f|6—xzd3']
1 ‘
= 2| J64: } +2[£J!6—x3+2—65in 'ﬂ

4»,5+ 633 - Zn]

4
3
= f_-..@+4x]
3L
4

- 4L 5] it
Area of circle = n (r)?
=n (4)3

= 16n units

. Required area =16m - %[411 + \E]

=%[4><3:{—4ﬂ—‘ﬁ]

4 -
= wsgl 1t

3(31[ w3) units
Thus, the correct answer is C.
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The area bounded by the y-axis, y = cos x and y = sin x when () < x <

C.
D.

Answer
The given equations are y =

cos X ... (1)
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And, y = sin X ... (2)

L ]
A P=CO5 X = S

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

= r_,__ xey + jl'-.!f xely

o

W

|
cos ' ydy+ _L sin ' xely

T

Integrating by parts, we obtain
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o 1= 1

W2 2 42 2

7
= -1

2
:\E—] units
Thus, the correct answer is B.
PutEx:t::-dx:%

3 |

thn.r=£.,r=3 andx\-'hr.:n;rr:—z—.!:l

~[F24x dﬁﬂ'_tf JOV ()

'{_m+_s'" (3]}

[

x
3
2

=‘?+¢;{T—J——3sin" ;H

R sin
316 4 8
9 9 (I) J3
T |
]6 3 3 12

Therefore, the required area is

‘..
g
L
|
lﬂ
.I_'_I_
1
l_l
,.H:
ol
=)
o
+
Ik‘
,J
i

]
o ]
| 2
T
P | =
e S
[
IS |
+
| =
| |
e,
I |
[
——
Ll
—
+
L
=
i
T
il
e S
|
_,__,_
bod | =

v
Bj_ 4H{}+ sin [I]} {ldrg_rgsin"[;JH

r

2x Q—H—Esin
16 8

1

3

i_]+
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