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
Yaa A
s B )t
: :
X o) ! bOX

Y.V

DV i
- -

=] x=4
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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Find the area

quadrant.

Answer

of the region bounded by y? = 9x, x

2, X = 4 and the x-axis in the first
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Class XII Chapter 8 — Application of Integrals Maths
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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 = _[‘ ydx
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Class XII Chapter 8 — Application of Integrals Maths

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

quadrant.

Answer

Y'Y
The area of the region bounded by the curve, x> = 4y, y = 2, and y = 4, and the y-axis is

the area ABCD.

Page 4 of 53



Class XII Chapter 8 — Application of Integrals Maths

Area of ABCD = .[I xdy
= fl\[;d)‘
= 2'[‘\5(/.\'

4

Find the area of the region bounded by the ellipse Byl

Answer
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Class XII Chapter 8 — Application of Integrals Maths

1 Y

X }
The given equation of the ellipse, ]( +=—=1
2

9
A
5
4 <
3 B (0, 3)
2
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® dx A4, DLX
‘7574-3-24? s s
=2
,3.
4
5
Yy

, 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 = _r_\’d.\'
I 3
= J"z lI—Lc/\'
. \/ 16

= : f V16 - x2dx

=21 Zi6-»° *Iﬁsin ;lJ
4]2 2 4],
=3[2\/|6- 16+8sin”' (1)~ 0~8sin ' (0) |
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T4l 2
3
=—|4n
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Therefore, area bounded by the ellipse = 4 x 3n = 12n units
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Class XII Chapter 8 — Application of Integrals Maths

Find the area of the region bounded by the ellipse \4 - -‘(')-, =1

Answer
The given equation of the ellipse can be represented as
A
5
a
3_8(0.3’
Zb
It %
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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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Class XII Chapter 8 — Application of Integrals Maths

.. Area of OAB = I, ydx

3n :
Therefore, area bounded by the ellipse = 4x o 6m units

-

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

Answer

The area of the region bounded by the circle, x*+y* =4,x = \,’3.\' , and the x-axis is the area

OAB.
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Ya v =3y
Byt=4
AN
- 0 s
X' 5 X
Y.V

The point of intersection of the line and the circle in the first quadrant is (\Bl)
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Class XII Chapter 8 — Application of Integrals Maths

Area OAB = Area AOCA + Area ACB

wlﬁ

1 I . .
Area of OAC =~ xOCx AC=—x3x1=" (1)

Area of ABC = ’[4 vdx

- SO o~
L V4 - x"dx

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

Answer
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Class XII Chapter 8 — Application of Integrals Maths

The area of the smaller part of the circle, x*> + y? = a2, cut off by the line, y = “_is the area
V2

ABCDA.

v¥

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

~ Area ABCD = 2 x Area ABC
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Class XII Chapter 8 — Application of Integrals Maths

Area of ABC = J',', ydx

1 a2 2
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Therefore, the area of smaller part of the circle, x? + y2 = a?, cut off by the line, x =

I

S

i( ]units.
2

N[:]

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.
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Class XII Chapter 8 — Application of Integrals Maths

Answer

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

- Area OAD = Area ABCD

A

v A A N

X=a

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

= Area OED = Area EFCD
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Class XII Chapter 8 — Application of Integrals Maths

Area OED = f; ydx

_[l\/;d.\:

m

b w| %,

=§(u); ()

Area of EFCD= [ xdx

From (1) and (2), we obtain

2(a 3{8<)J

1

Therefore, the value of a is (4) .

Question 9:
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Class XII Chapter 8 — Application of Integrals Maths

Find the area of the region bounded by the parabolay = ¥and V= [\’
Answer

The area bounded by the parabola, x> = y,and the line, ) eéd be represented as

|

D C

[ |

Zlmmm===

(0, 0) 0

A

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
S ko 1 1
.. Area of AOAB = 3% OBxAB= =X Ix1=

=l
Area of OBACO = f_,\-dx: f x* dx = [‘—} o
' ) 3|3

= Area of OACO = Area of AOAB - Area of OBACO
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Class XII Chapter 8 — Application of Integrals Maths

[ I
Therefore, required area = 2| —} = — units

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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Class XII Chapter 8 — Application of Integrals Maths

shaded area OBAO.

Yy

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

1)
Coordinates of point A are {—I.ZJ

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
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Class XII Chapter 8 — Application of Integrals Maths

Similarly, Area OACO = Area OLAC - Area OLAO

= -[: \; 2([\' - _[:.l \; dx

(-1 1 (-1)

_—4[ 2 "——(—l)l— —4[ 3 J]
11 ,].t

__3[5_“} 12

It i

2 8 12

= 7

T 24

Question 11:
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Class XII Chapter 8 — Application of Integrals Maths

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.

Ya A
\: 2 =4y
X (0] ' X
s
vy Vo3

The area OACO is symmetrical about x-axis.

- Area of OACO = 2 (Area of OAB)

M
Area OACO =2 j v M

=2 j 2 xdx
]
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Class XII Chapter 8 — Application of Integrals Maths

Therefore, the required area is 8+/3 units.

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

Xx=2is
A.n

T

2

n

3

18

4
B.
C.
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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Class XII Chapter 8 — Application of Integrals Maths

represented as
Y

x=0 X

[}
"

B

Y~V
:. Area OAB = [ ydx

= f\/:d\
:[%\/“——-":ﬂ—%sin'%J_
\

= 7T units

oA

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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Class XII Chapter 8 — Application of Integrals Maths

9

9

9

D.

Answer

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

Chapter 8 — Application of Integrals Maths

. Area OAB = I xdy

-

= I: %(h

B 27’
12(“7)
9

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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Class XII Chapter 8 — Application of Integrals Maths

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

(=1 ( 1
point of intersection asB \Q.;] 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 (\/3.0)
are |

Therefore, Area OBCO = Area OMBCO - Area OMBO
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Class XII Chapter 8 — Application of Integrals Maths

- % j:t V9 —4x’ dx —% L\r xdx

=%{\E\”‘~)T8+%sin % 2J§}_L(\/§)

3 12

2 9. 22 2
=—+—sin™ -

4 8 3 6

2 9. 22
=~= 4 Zsin™"

12 8 3

I[ 2 9. 22
=—| —+=sin

2\ 4 3 J

Therefore, the required area OBCDO is

1[v2 9. 22 [V2 9. 282
2% —| — 4 —8In" —— | |=| —+—s8in " —— | units
21 6 4 3 6 4 3

-

Question 2:

Find the area bounded by curves (x - 1)2+y?>=1and x2+y?2=1

Answer

The area bounded by the curves, (x - 1)2+ y?> =1 and x> + y2 = 1, is represented by the

shaded area as

Page 25 of 53



Class XII Chapter 8 — Application of Integrals Maths

1

X X
2 2
o 1\
. . (1 V3 (1 V3
intersection as A| —, and B| —,——
Bengy) 2 2

S ~ 7 0n solving the equations, (x - 1) + y = 1 and x2 +
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.

.01.

{

The coordinates of M are |
\

o | —
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Class XII Chapter 8 — Application of Integrals Maths

= Area OCAQ = Area OMAO + Area MCAM

a —J‘(; {]-(x—l)zdx+J‘,’-\“—x:dx]

= —?‘.;l.\jl-(x—l)z +;sin"(.\'—1):|

|
2 | x |
+[;, JI-x% + _ sin ‘.\}
- 2 7 |

1
=G =& =&

|

+

-

+

=
|

S|

i 12 4 4 12
[ x n}
=|— -t

6 2
_[2n_VB
_6 4

2n /3 2n 3
Therefore, required area OBCAO = ZX[?—é] = [T—gJunits

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

Y

kS y=xt+2

0 D

Y'" =0

Then, Area OCBAO = Area ODBAO - Area ODCO

= [(x* +2)dx- xdx
(% +2)de— |

x’ I
:|_+2".] B _J
3 o)

4 o0 L= Jdo

:[0+6]—[9}

9
=15-—
2
21 .
=— units
2

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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Class XII Chapter 8 — Application of Integrals Maths

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

Y
A
B,(l.3)
gcu.za
X' (-1, 0}A T ' X
0] L M g

vy

Equation of line segment AB is
_3-0

()= x+1
l+l(v )

(x+1)

SO VS

'1' =

> 1 A
. Area(ALBA) = _[ 'J'('x+l)dx: J[" +_\':| = “’{ Ir+l——|— ~l}: 3 units
12 2 ;22 2

Equation of line segment BC is

2-3

(x-1)

I
P 5(—x+ 7)

y-3==
¥ 2
3

3 x? ; 9 .
/\rca(BLMCB)=II %(—.\-+ 7)dx = %[— ‘q +7.\'} B %[—;+2| +l—7j|= 5 units
2 2 i Sk22

Equation of line segment AC is
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y=0=2"V54d)
341
1,
y=—(x+I
S+1)
3 - 1 9
/\rca(z\;\d(‘z\):l[ (.r+l)dx:—l—{‘—+.\} :1['—+3—»I-+ }:-hmits
o 2| 2 2(2 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+ 1land 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).

It can be observed that,
Area (AACB) = Area (OLBAO) -Area (OLCAQ)
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= f(3x+ 1)dx - ‘[‘(2.\'*‘ 1)dx

{ij w* {2x7 }‘
=—+x| -| —+x
2 2

) (1]

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

= § 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?2 = 4, and the line, x + y = 2, is represented

by the shaded area ACBA as

A

v
It can be observed that,
Area ACBA = Area OACBO - Area (AOAB)
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= f Ja—x? de— I,( 2—x)dx

= {‘E Va-x* + i
3 2

e “

[2-%}-[4-2]

=(m—2) units

Thus, the correct answer is B.

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

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

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

X' O
(0. 0)

A
\J

o 1 Do .,

(1.0}

yvY

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)
= _rl?..\' dx — J‘:Zv;; dx

I
I
B3
0| %,
e
|
9
w| %,

| 0 I

i

|
=~ units
3

Thus, the correct answer is B.
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Class XII Chapter 8 — Application of Integrals Maths

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 = 5and x —axis
Answer

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

Page 34 of 53



Class XII Chapter 8 — Application of Integrals Maths

B C
X' oA D X
vy v V. _,

Area ADCBA = I: vdx

= I x“dx

ii.  The required area is represented by the shaded area ADCBA as
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y = .\"
Yau A
C
- B .
X' ol H X

v 1‘[ . |

Area ADCBA = f.\"'dx

_(5) 1
5 5
7]
=3 -
(5)' -
=()25-1_
h)
=624.8 units

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

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

A

v
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)

E,\'a’.\‘— I X dx

| |

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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\/“ Vi 4.\':
\ C B =4
c/_l'
% D A y=1
— N e —
X' O X

v

Question 4:

Maths

Sketch the graph of y =|x+3|and evaluate j‘i x + 3ldx

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[- |- |- |- |- |- |o
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Class XII Chapter 8 — Application of Integrals Maths

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

It is known that, (x+3) <0 for —6<x<-3 and (x+3)20 for -3<x<0

I:[(r +3)dx = —_‘” (x+3)dx+ I ;(.\' + 3 Jdx

- . = A )
Xx° Xx°
=— +3.\} 4{— +3.1':|
2 2
X -6 -3

3

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

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

Ya

=

"%
A
-~
A
I-J’;“
A
L9
6
o]
Bl
Y

\.-.\

= Required area = Area OABO + Area BCDB

; 21
::rmnxdv%I sinxdy
] 4

=[—cost-+“-cosxK"’
=[~cosm+cos0]+|-cos 2+ cos ]

=1+1+[(-1-1)

9

+kﬁ

=242=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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¥ V- mx
Y A ’ 3

V= - dax
V[ da  da )
7 iy
0, 0)
0 H 1
X' C X
.
. . . (4a 4a)
The points of intersection of both the curves are (0, 0) and | —,— |.
m- m )

We draw AC perpendicular to x-axis.

= Area OABO = Area OCABO - Area (AOCA)
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da da
= I"" 2Jax dx ~ I ™ mx dx
] )

.
L. = Jdo
- 1]
} ™ B
4 da\: mif4day
o \/; =l =S L <
3 m- 2|\ m’

2a° m ( |6a”
3
3mm 2\

¢ ;
= units

3
3m

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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Yyv
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’
=L5“*””“'ﬁir“

1[3: fo3[eT
:_|;i.‘V]2.\'] -_{‘_‘;_}
2| 2 R

I 1
=§[24+48—6+24]—;[64+8]

| 1
=5pq-3pq
=45-18

=27 units
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Y

Find the area of the smaller region bounded by the ellipse \() + "4 =1and the line

=1

9 |'=

X
— ‘
3

Answer

) Y

The area of the smaller region bounded by the ellipse, \() + 14 =1, and the line,

I

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

G| =
159

'

5

JA(©0,2) 2. 3

¥z el
¢ BG.O) X

01 2 } § 0=

Lafse
+
e

Wb e ot

- Area BCAB = Area (OBCAQ) - Area (OBAO)
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2 1- 5 - fz[l—'—f}.z\-
9 3

i .[. \!‘)—.\‘:c/.\]

— 3}

—2IF B s :)sm : "1 -=
L by I}

Il
Sy

I

Wi W

W W W WM
] 1

(mt—2) units

Question 9:

3 )
P4 -

X7}

Find the area of the smaller region bounded by the ellipse —5 + ’ =1and the line
a )

£ + l =1

a b
Answer

3 )

The area of the smaller region bounded by the ellipse, -'—Y‘; + /‘ =1, and the line,

[ )
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= + l‘_ =1, is represented by the shaded region BCAB as
)

7

= Area BCAB = Area (OBCAO) - Area (OBAOQ)
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[ ( x),
= fbvl - ru:dx~ fb,\l - u— }l\
=L r\fu: P2 _r(a - X dx
a a

b [ a’ iy .\'l” B ] . 'l"

X [ - 3
= = Na  —x" + - sIin : ax —
1 < 7 d Jn ]\ 2 ( ]

@)

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? = y, the line, y = x + 2, and x-axis is

represented by the shaded region OABCO as
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o

-l

2

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
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LI(.\' + 2 )dx + J"I xldx

r A -1 e U
= L+2,\‘] +F—w
2 O I 1

= — units

Using the method of integration find the area bounded by the curve "'|+|." =1
[Hint: the required region is bounded by linesx +y=1,x-y=1,-x+y=1and - x -
y = 11]

Page 51 of 53



Class XII Chapter 8 — Application of Integrals Maths

Answer

The area bounded by the curve, x|+!_v =]
as

<

sl

-+

ty=1

, 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

=4[ (1-x)dx
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Question 12:

v

Find the area bounded by curves {(7\\_\‘)1}' x" and Y= |\'(

Answer

v

The area bounded by the curves, {(.\‘,_\'):y x* and % =]\} , is represented by the

shaded region as

[

\.. )
A J ¥ |x

[}
=

A>

-
P o BN
S

.00

Y.V

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

Required area = Z[Arca(OCAO)— Arca(OC/\DO)]
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Class XII Chapter 8 — Application of Integrals Maths

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).
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Class XII
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Equation of line segment AB is

1*0=4_2(\'~2)
2y=5x-10

8%
) 25(.\'—2) (l)

Equation of line segment BC is
3-5
6-4

2y-10=-2x+8

2y=—2x+18

y=-x+9 -(2)

y=5= (x—4)

Equation of line segment CA is

0-3
y—3= x—6
y=3=373(x~6)

b)
~4y+12=-3x+18

(x-2) -(3)

Chapter 8 — Application of Integrals

Maths
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Class XII Chapter 8 — Application of Integrals Maths

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

-

b

= | =(x-2)dx+ j:‘(—,\'-*())(/.\‘— J:j(x—Z)c/x

r - -4 — . & 2 [
5| x° | —x° 3 x~
=—|—=-2x| +| —+9%x| —=[—-2x
3| 2 ‘ o) 4| 2
4 2

=S [8--8—2+4]'[—181-54+8—36]—:3‘-[l8—12—204]
o 3

=D 8—;(8)

=13-6

=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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Class XII Chapter 8 — Application of Integrals Maths

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)

7 -r/'\‘;s}l\‘— -{2(4_2_‘.)(£\._‘[‘(3.\‘2—6}/3.
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Question 15:
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Class XII Chapter 8 — Application of Integrals Maths

Find the area of the {('\.“.) ? < 4x 4x° +4y° <()l

region Answer

{(_.\'..r):y"S4x,4.1 +4y* <¢ )‘

The area bounded by the curves,
represented as
A
5
T
L ($vZ) -
2 (2 Siaal V= =4y
2¢C,7
N :Jr3+4.v:=0',"'_l-,}. (% ”)
- Ol B, -
5§ 4 23 2\-II 9322 3 4 S
SEA (3-)
4
5+
¥
> | '?
The points of intersection of both the curves are| —,v2 | and =i \}..
\ 2 \ < /

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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Class XII Chapter 8 — Application of Integrals Maths

I ' o ‘ I f 3
= _[-2\/.\' dx + J.;‘ :\"0—4.\'“ dx
| 3

= J‘ 2Jx dx+ J‘f %\,"(3): —(2x)" dx

Area bounded by the curve y = x3, the x-axis and the ordinates x = -2 and x = 1 is A. -
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Class XII Chapter 8 - Application of Integrals

Answer

(-2,-8)D

-

\ \"'"
x=-2 x=1

Required area = ‘r‘_wlx

Maths
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Class XII Chapter 8 — Application of Integrals Maths

The area bounded by the curve y = .\'|,l' , X-axis and the ordinates x = -1 and x = 1 is given

by

[Hint: y = x?ifx > 0and y = -x? if x < 0]
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Class XII Chapter 8 — Application of Integrals Maths

A. 0
B. |
3
>
C. =
3
p. 4
3
Answer
A4 4
y=xh
| X
B(l. 1)
o clO .
"o A ey,
% (-1.-1YD X
—]
VY v
y=-1] Y x=1

Required area = [' ydx

= [l X l.\'[dx

Thus, the correct answer is C.
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Class XII Chapter 8 — Application of Integrals Maths

The area of the circle x> + y2 = 16 exterior to the parabola y? = 6x is

A. %(47{\6)
B. ;(4,'[\,@)
;(xn \5)

D. i(/—ln . \/_:»‘)

Answer C.

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

Area bounded by the circle and parabola
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Class XII

15

[Ama(OADO )+ Area(ADBA) |

_[ J16xdx + f\/l6—x3d.\'}

3

=
2,

J6 +2|:'2£\}l6—.\'3+l76sin

4
1%
]

2

Chapter 8 — Application of Integrals Maths

| I T .1
=26 x—[x2 | +2| 8- —=16—-4=8sin" | —
\/) 3[\ ]I) [ 2 e ’ (2)}

4J5 T
=—§—(2ﬁ)+2[4n—\/§—8g}
=!6—\/3_i+8 —4\/§—§7t
=f'4\/§+6n-3v§—2n]

3L
=‘f‘\/§+4n]

3L
=::47‘t+ \/:)] units

Area of circle = n (r)2
=n (4)
= 16n units

- Required area =16n —%[43 + \.[5]
=%[4x3n—4n—\/§]
= %(81{—\/5) units

Thus, the correct answer is C.
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Class XII Chapter 8 — Application of Integrals Maths

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

2(v2-1)

\"ri -1

2
V2 +1

V2

C.
D.

Answer
The given equations arey =

cos X ... (1)
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Maths

Class XII Chapter 8 - Application of Integrals
And, y = sin x ... (2)
Y
A .1‘~ COS X 1 e-ml;
LR
B
{EA L}
X v X
< = "
Y'y

Required area

Area (ABLA) + area (OBLO)

[l_ xdy + J‘. xdy

~

|
= r, cos ' ydy + I sin' xdy
~ )

Integrating by parts, we obtain
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l =~
Cle—[\cm \[l—_v}l +[.\'sin",\-+ - ]\,1

1 1 | _l + lSin_l l o —l—
={cos (I)—\/Ecos [\/EJ‘?' | 2] {\E (\5) I b 1}
- 1 = 1
:4—\E+-ﬁ*m+$"
2
=51
=2 ~1 units

Thus, the correct answer is B.

Pl112x=t:>dr=%
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Therefore, the required area is {2x[?—76[ —2sin'I (l—] i+ —\/—iﬂ = 9—“ - —9—sin



