Class XII Chapter 8 — Application of Integrals Maths

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

x-axis is the area ABCD.
Area of ABCD = rl dx
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Class XII Chapter 8 — Application of Integrals Maths

Question 2:

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 = j‘ll vy

= f 3/ xdx
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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

v ¥

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 = _E.r dy
= f:ﬁ;ﬁ:
=2 f\'{;"{!

E |
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Question 4:

Answer

The given equation of the ellipse, 16 9 , can be represented as

'y

5
4 P
LB (0.5)
2
1 ¥
X! d Al4.0) ¥
T 5432 40 § 2 34 5

Y

¥

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 = _[ ydx

S de

V16— x*dx
4I

4
v{lfn x° —Esnfﬁ]
2 41

E[Zw‘l(x—]ﬁ +8sin "' (1)~ 0—8sin '{ﬂ)]
)
4] 2
3
=4
-2 [4a]

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

Question 5:

x X 1
Find the area of the region bounded by the ellipse 4 9
Answer
The given equation of the ellipse can be represented as

JI.’f

X
o3 - r (1
= i (1)

It can be observed that the ellipse is symmetrical about x-axis and y-axis.

~ Area bounded by ellipse = 4 x Area OAB
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- Area of OAB = I._ ydx

-3 gl_%a& [Using (1)]

3 g 5
:5‘[\.!"4—:4:(1,1(
- 3[;«,"4—1’2 +jsin' I]
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_3 2
202
3n

2

in .
4= = fir units
Therefore, area bounded by the ellipse =

Question 6:

Find the area of the region in the first quadrant enclosed by x-axis, line = "*EJ'"and the

2 T
circle * TV =4

Answer

X4yt =4, x=3y

The area of the region bounded by the circle, , and the x-axis is the

area OAB.
Y.ll. X =-.,||r3__1'
30
v
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(V3.1)

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

:lxncx.ﬂl{?zlw’ixlzﬁ
2 2

(1)

Area of OAC

= |_ydx
Area of ABC V3
= jL.J Va4 - x*dx
[(x = 4. ,x
=| =v4—x" +—sin' =
2 2 2],

_ _{f - ﬂ -(2)

B 2

Therefore, area enclosed by x-axis, the line™ = "*"{;J'", and the circle * =4 in the first
\."En W .
+—== = units
quadrant= 2 3 2 3
Question 7:
a
X = T
Find the area of the smaller part of the circle x> + y? = a? cut off by the line 2
Answer
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o
X= T

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

Y
X! (8]

3y
It can be observed that the area ABCD is symmetrical about x-axis.
~ Area ABCD = 2 x Area ABC
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Area of ABC = [ ydx

vl

o
J2

Therefore, the area of smaller part of the circle, x> + y* = a°, cut off by the line, ,
a [n I]
is 212 units.

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.
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~. Area OAD = Area ABCD

&

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

= Area OED = Area EFCD
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Area OFED = ‘[f vy

[V

¥

Pl O

(1)

~(a)

Area of EFCD = _C Jxdx

4

3
3

From (1) and (2), we obtain

H@y =3 8o
= 2-(.::]; -8
= (a) =4

U
o
]
—_—
s
e’

2

3
Therefore, the value of a is {4} .

Question 9:

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

Answer

The area bounded by the parabola, x> = y,and the line, y= |J'| , can be represented as

Page 11 of 53
Website: www.vidhyarjan.com Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



Class XII Maths

YJF

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 Area ol AOAR =%XDHXAB=%XIX] =

1 | —

27
Area of OBACO = _[ya{x = ‘rx: dv=| _1
| i 3 3

i

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

1
3 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.

3

Yy

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

o
A are —L—J
Coordinates of point o4
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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= f x:? dx—f%r

1]+ : 1]« -
=—|—+2x| ——| —
4| 2 X 41 3 X

[2+4]—%E}

D b e e | —
L | b3

Similarly, Area OACO = Area OLAC - Area OLAO

2 3
-1 -1
=_I { ) +2(_]} o _I ( }
4 2 4 3
IR R
42 T2
L N
2 8 12
_T
24
(5 ?] 9 .
_"'—,_ =— units
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, y? = 4x, and the line, x = 3, is the area OACO.

Page 14 of 53

Website: www.vidhyarjan.com Email: contact@vidhyarjan.com

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051

(One Km from 'Welcome’ Metro Station)

Mobile: 9999 249717



Class XII Maths

X oy

YI

The area OACO is symmetrical about x-axis.

= Area of OACO = 2 (Area of OAB)

Area OACO =2 L ¥ a’x}

=2 f?x-"';n’x

[

=83

Therefore, the required area is S‘E units.

Question 12:
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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A.n

I
2

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

v'?

. Area OAB= [ ydr

= f V4 - xtdx
= [Ex.-'al—x’ +%sin : %}

2

A3

= 71 units

il

Thus, the correct answer is A.
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Question 13:

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

kI W WO

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

A

'

|

")

9 .
=— units
4

Thus, the correct answer is B.
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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.

v

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

B[\E andD[—\f{_,%

b

]
point of intersection as 2 ‘.

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.

(v2.0)

Therefore, the coordinates of M are .
Therefore, Area OBCO = Area OMBCO - Area OMBO
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_r\;t} 4x ) ax_]:(

Ef Ju-ax-dx-gf v
J2 4 2

1 f 2 9 . |2.r 1| x
:E’V_T 0—4dx +;S]T’l T-‘ —E|:T:|

A .

—_— 9 NG 3
=£[w‘5v"9—8+§sm %}_l(.ﬁ)

2 9. 22 2
=——+—5in -
4 8 3 6
209 \F
=— 4 —5in ——
28
12 9. _12\5“|
=—| —+4—5In
20 6 4 3 )

Therefore, the required area OBCDO is

s V2 9. V2 || [V2 9 _,2(
? EMH T 6 411

LM —

units

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

Il
—

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

the shaded area as
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¥

flﬁ]

2
intersection as AL “and B

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.

—,0

)
The coordinates of M are [2 .
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= Area OCAO = drea OMAOD + Area MOCAM
Mo
= J; \.l—[:r— l}trsﬂﬁrj,] Al- .Iz(ﬂl':|

i - Lo ,
- ITE_ : M,'Il—[:r—l}z +;5in" {.r—l}} +B«JI —x 4+ ; sin”' .1']

0

-1 1_[__%]2%5.-“u[%_l]_%m_u}

)
I L
4 6 2
|22 B
|6 4
2n xﬁ] [2:: ﬁ]
2)< E—T = B
Therefore, required area OBCAO = p ? units

Question 3:

Find the area of the region bounded by the curvesy = 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
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yrx=10

Then, Area OCBAO = Area ODBAO - Area ODCO

=[x +2}:.{x—f::dx
1aalRs|
:[9+6]—{ }

152
2

b |

21 .
=— units
2

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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¥

Equation of line segment AB is

2 |
< Area(ALBA)= [ 2(xaDde==|" x| =21 12 1|23 units
12 2 2
-1

2 212
Equation of line segment BC is

2-3
=3 = x-1
} 3—|(‘ )

y= %{—x +7)

i
3
|

ﬁrca(BLMCB]zj l(—.1r+ ?)u’.«;:l —£+?.r =l _E+2|+l_7 =5 units
2 2 2 21 2 2

|
Equation of line segment AC is

2-0
=" x+1
y 3_”(1" }

}’=%{x+‘]

- Arca(AMCAY =+ [ (e t)ar =t S| =123 Loy o g unies
2 2027 22772

s

Therefore, from equation (1), we obtain

Page 23 of 53

Website: www.vidhyarjan.com

Email: contact@vidhyarjan.com Mobile: 9999 249717

Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051
(One Km from 'Welcome’ Metro Station)



Class XII Chapter 8 — Application of Integrals Maths

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+ 1 and 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 (OLCAOQ)

=[x+ 1)dv— [ (241

3x° T2y ’
—+x| -| —+x
—(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)
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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
represented by the shaded area ACBA as

It can be observed that,

Area ACBA = Area OACBO - Area (AOAB)

= ‘[IJ\I"’-]'—X: dy— f{z—x]dx
={£q’4—x3 +%sin 1%J —{Er—%

2 "

{2-%}—[4—2]

=(m—2) units

Thus, the correct answer is B.

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

2
A3
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®
| —

Ly | —

D.
Answer
The area lying between the curve, y? = 4x and y = 2x, is represented by the shaded

area OBAO as

v

A pe =4y ym 2y
Af1.2)
1
!
: ZB |
X O X
h {0, 0 c.
(1,0
Y

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)
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= ‘EEIfIr—‘EE-uGH'I

o X g X2
=7 3 | 3
2 [}

-3

3
R

3

| .
= — umls

Thus, the correct answer is B.
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Miscellaneous Solutions

Question 1:
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

Yo & &

F
\

v ¥

Area ADCBA = rvdx

= f x dx

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

X 0 l’t B
Y =5
y S x=1

Area ADCBA = _rx*fir

5 5
|
(5}
(5) 5
65
5
— 624.8 units

Question 2:
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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A

X 0

¥

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)

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

= e
Yy ¥
N
dy
% D A p=d
X' 8] X
Y“

- Area ABCD = r.ra’x

:1“%(

!
2| 3

Question 4:

I
= X+ 3l
Sketch the graph of Y |x+3|and evaluate L‘|r+ Idr

Answer
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=x+3
The given equation is u |t+ |

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

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

3 2 1 0 1 2 |3

y

r=x+3
On plotting these points, we obtain the graph of o |¥+ |as follows.

f

It is known that,

‘[_I:\|(x+3}|cbr = —_.-__:{x + 3 )dx + J:: (x+3 Jx

2
—+3x
-

a“

—— +3x
5

+3(-3) —(i+3[—ﬁ] +[ 0
\

=

[ (-3)

2

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

3(-3)
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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
W

e
l.-l|ﬁ
A
El
t
H
et

~ Required area = Area OABO + Area BCDB

= ’[lsin 1‘(ir+‘f“ sin x oy
=[~cosx]; +‘[—c05x]i“|

=[—cnsn: +cost}]+ —coslm4cosm
=1+1+|(-1-1)

=2+[-2|

=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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Class XII Chapter 8 — Application of Integrals Maths

) = X =
Y 4 Vo= dax
&£
i da da
B l m? " )
(0,0 !
8] i it
C X
1.;."

3 1

moom

(4_;,., 4_ﬂ]
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)

4

da /]
= I:": 2 de— | mx dy

du

Ll dar

xl
=2Ja 5

2 i
L ¥
4 [ dayr m [ da )
= o 7 - 2
3 " 21\

m

3248 8a’

3m' m

8a° :
=—— units

Vil
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Class XII Chapter 8 — Application of Integrals Maths

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

A
, 12 B
dyp=3x l i4,12)
104 .
9 E
BT i
Tt ;
&, H
A s
=2, 3)A 3l :
N 2t :
NI E
x C! : D_X
Sl 32 1 07 2 3 4
Zy=dr+12 &
3.
1F,.,.

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)
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Class XII Chapter 8 — Application of Integrals

Maths

- L%{Sx+l2}dx— [%m

2 4 ] 3
:lr‘inh} _i{i}
2| 2 L, 413,
:1[24+43—6+24]—1[54+3]
2 4

| 1
=504
—45-18

=27 units

Question 8:

X ¥
+ =1
Find the area of the smaller region bounded by the ellipse 9 4 and the line
3 2
Answer
al + Y =1

, and the line,
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Class XII Chapter 8 - Application of Integrals Maths

M &= = ]
| J— L8 P —_— —
B_Lu‘,‘ xa!x} 3‘[ 3—x)dx
— 1
2 X fo v 9 . x| 2 :
= 9—x" +—sin -=|3x-
32 2 Jr:||-, 3|: 2:|n
_2[9(=)]_2[4_9
322/ 31 2
_2[9m 9
L4 2
2 9
="x—[m-2
3 4( }
3
==(n—2) units
2
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Class XII Chapter 8 — Application of Integrals Maths

Question 9:

x oy
—+—=1
Find the area of the smaller region bounded by the ellipse @ & and the line
a b
Answer
I: + }I: =1
The area of the smaller region bounded by the ellipse, # b , and the line,
a b , is represented by the shaded region BCAB as
AY
(0, 5
A
}5.-.
T e
I
Yy
= Area BCAB = Area (OBCAO) - Area (OBAO)
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Class XII Chapter 8 — Application of Integrals Maths

=J‘J'h\/$dr- J:b[l—%]dx

=%_{‘j‘€@)}+zé}]
2 ee.2]

Question 10:

Find the area of the region enclosed by the parabola x*> = y, the liney = 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 by the shaded region OABCO as
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Class XII Maths

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

2 3

1 1
=|——2-2+4+—

|2 3

>
= — units

6
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Class XII Chapter 8 — Application of Integrals Maths

xX|+|y| =
Using the method of integration find the area bounded by the curve t| |'P ]

[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, " ], 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
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Class XII Chapter 8 — Application of Integrals Maths

Question 12:

heoy p =
Find the area bounded by curves {['T’J ):y2x and y |x|}
Answer

(x,0):y=x" and y =|,r|]

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

shaded region as

Y W
A F= |
B A{LT)
Xy 2 °H X
TIRORY C
yY

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

Required area = ZEArca [DL‘AD]—hrca{DCADD]]

=2 _Exaf'c— _cxlcb::|

1]

(]
1
ra |,
[

|
1
L=,
e,

Il
[
1 T

Il
-2
1
| —-
)
il
i | —
=
_:_-:-‘.
o

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)
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Class XII Chapter 8 — Application of Integrals

Maths

Answer

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

i

5-0
y—=0= _Z(X—Z]
2y=5x-10

Equation of line segment BC is

3-5
y=5= —(x-4)
2y—10=-2x+8§
2y =-2x+18
y=-x+9 .(2)

Equation of line segment CA is

0-3
‘—3: _—6
g 2—6“ )

—4y+12=-3x+18

dy=3x-6
3
y=>(x-2) -(3)
4
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Class XII Chapter 8 — Application of Integrals

Maths

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

- f%(x—z}dx+ f{—.x: +9)dx — I%{x— 2)dx

- 4 : G E &
=E Yo ox| o+ = vox 3 R
2 2 2 2 4 4] 2 2

:%[3—3—2+4]+[—|3+54+3—35]—%[|3—|3—2v4]

3
=5+8-=(8

=13-6
=7 units

Question 14:

Using the method of integration find the area of the region bounded by lines:

2Xx+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)

\l\j r—y=1
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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)

r r(%}fx —~ '[2[4—2x}d.r —~ ‘E[ B'Tz_ﬁ}lx

\

2 4 - _ 2
:l X ysx —[4.r—.‘r3:|h—l 26y
32 L2 2

4

¥

e i

(3E)-0-3

:l[mm—l—s}—[a—cm—m |]—l[24—24—ﬁ+|2]
3 2 g

=—=1-3
2
:E_4: 15-8 =— units
2
Question 15:

X))y Sdx,dx’ +4y7 <9
Find the area of the region {[r,;} Yo SAx4x7+4) }

Answer

x,v)iv Sdxdx’ +4y° <9
The area bounded by the curves, {[ ”!} ! > }, is represented as
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Maths

Class XII Chapter 8 — Application of Integrals
A"
5
4+
I
| {52 ] s
3 (3 ] V== dy
2L
art + 4yt =9, L, (3. n)
.‘-N* . ‘ : X : ; 0 @ LB. X
S A3 T2 3408
A (B-a)
3 Eee =T
-4
j,.
Yy

%J’E] and [ .

3]
e ——

( 1
The points of intersection of both the curves are 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

| 3
= ‘LJE\.'IJ._' dv + J" %w‘g—ﬂrx: elx

- ‘[Ilz\,l'; dx+ J]g %"ull{j‘}: —{l‘r}: dx

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
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Class XII Chapter 8 — Application of Integrals Maths

15
C.
17
p. 4
Answer
R T |
y=x
gl 1)
=} (“1 0 -
X X
1’-?.—3][:)
LA
r=-2 x=1

Required area = [ velx

= ‘r? v

=[ I —4]=—|5 units
4 4

Thus, the correct answer is B.

Question 17:

: X . . .
The area bounded by the curve Y | |, x-axis and the ordinates x = -1 and x =1 is
given by

[Hint: y = X’ if x >0and y = -x* if x < 0]
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Class XII

Chapter 8 — Application of Integrals

Maths

A.0
1
B. 2
2
c. 3
4
D. }
Answer
LYk &
¥=xlr
B(l. 1)
- clo -
o A |
¥ eenm X
—
roF ¥
r=—] ¥ =

Required area = _[I el

- [ s

= _[]I ¥y + E.rzdx

2 .
=— units
3

Thus, the correct answer is C.
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Class XII

Chapter 8 — Application of Integrals

Maths

Question 18:

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

%(41’{—\5)
g(@m\@)
HOEN

N §(4n+ﬁ]

Answer

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

y? = 6x ... (2)

(243

2. =2d7)

Area bounded by the circle and parabola

Website: www.vidhyarjan.com
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Class XII Chapter 8 - Application of Integrals

Maths

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

=2 I JToxdx + f\hﬁ—fdx}
| .
~2[Je !t +2[£v‘lﬁ—x3+ﬁsin 'E}
3 2 27 4
2 il

e[ 3T noo— (1]
=2Jox—|x?| +2|B-—=16-4=8sin"'| —
It z

n

=%[2\E)+2[4n_ﬁ_gﬂ

= ]6£+8n—4ﬁ—§n
3 3
=f-4\f§+éx—3~ﬁ—2n]
3L
4r
= 3 _\E+4:rr]
= 4_4T[+w"§] units
3L
Area of circle = n (r)?
=n (4)°
= 16n units

. Required area = 16m —%[411 - \.ﬁ]
=%[4><3;11—4;11— ﬁ}
= (823 unit

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

Maths

Question 19:

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

N z(ﬁ—l)

7 _
B. v2-I

c_'sEH
p. V2

Answer
The given equations are
y = Co0S X ... (1)
And, y = sin x ... (2)

v

L ]
A P=Los X = Sinx
Lj— e
)
(G
4 42 .
X 7 _X
A . N
p
YI"

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

= L xely + _[*'!J xely

L

1
= r, cos” ydy + |2 sin"! xdy

WL

Integrating by parts, we obtain

X=

ra| s
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Class XII Chapter 8 - Application of Integrals
1 L
[qu —«.,fl—_vl} +[_rsin" x+ul—_r"}"’
.‘_'E L]
| 1) 1 1 1
cos™'(1 "[ + (1= |+ sin"{ J+ 1-— -1
{ O-5=\) 2] L’E V2 2
4\1"'_ \-'E 4\."3 \E

2
= \E =1 units

Thus, the correct answer is B.

Put2x=t=dx=—

= +
3 4| 4

V2 9 209 [L]
3 16 4 8 3

=9:I“:—9 _I[lj_{.ﬁ
16 8 3/ 12
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,,('S':rr; 9._,[|] V20 o 9 (1Y)
2| ——=sin" |=|[+— ||=——=5in" | = |[+——=
) . 16 8 3 12 t 3

Therefore, the required area is * -
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