Class XII Chapter 8 - Application of Integrals Mathematics

Exercise 8.1

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

the x-axis.

Answer

'T‘h“ T'L' =] r.'n -
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.
. i
Area of ABCD = j- yilx
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Class XII Chapter 8 - Application of Integrals Mathematics

Question 2:
Find the area of the region bounded by y2 = 9%, x = 2, x = 4 and the x-axis in the first
quadrant.

Answer

.{‘ |-':: = Gy

—*.-* E

X

The area of the region bounded by the curve, y2 = 9x, x = 2, and x = 4, and the x-axis
is the area ABCD.

|
Arca of ABCD = [ ydx
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Class XII Chapter 8 - Application of Integrals Mathematics

Question 3:
Find the area of the region bounded by x2 = 4y, y = 2, y = 4 and the y-axis in the first

quadrant.

Answer

w1

The area of the region bounded by the curve, x2 =4y, y = 2, and y = 4, and the y-axis
is the area ABCD.

Arca of ABCD = ||-:.n dy
= [lﬂv";nfl'

= Efﬁnﬁ'
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Question 4;

2 2
X ¥y _

Find the area of the region bounded by the ellipse 16 9
Answer

il pl

Xx° Vo
=1
The given equation of the ellipse, 16 Y  can be represented as

A

el e I )

-5 R

da  ba Bp =
ot

v

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 ol OAR = f Vofr

X | COL L B
—ylh-x° +—smn —
- - 1
2 2 :

=2 21616+ gsin (1) -0 8sin ' (0} |

1 8m
1l =2
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Class XII Chapter 8 - Application of Integrals Mathematics

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

Question 5:

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

v

'
;:Biﬁl.'ﬁ:
2
!-'F
¥ g Al 0 X
= 5.4_:-34? i 3 4 5
_3-
ﬁ..
3
j.-..
L
x X
4 9
| 2
[, X
= y=3,(1- (1)
Vo4 2

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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“Areaof OAB = [ e

I
[ x .
= | 3,/l-—d Using (1
[31-"dc [Using (1)]
3p ——
= » .[. V4 — 7 oy
3[1 .4 ]
= Yd=x" +—sin
2| 2 2 2,
32
2| 2

14
=

-2

3w .
4w — = b units
Therefore, area bounded by the ellipse = 2

Question 6:

Find the area of the region in the first quadrant enclosed by x-axis, line X = “-"I'-"J'"and the
cirdle ¥+ =4
Answer

The area of the region bounded by the cirde, -+ TV = 4x= ‘\'E,"’, and the x-axis is the
area OAB.

b &
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Class XII Chapter 8 - Application of Integrals Mathematics

3.1
The point of intersection of the line and the circle in the first quadrant is (w ]
Area OAB = Area AOCA + Area ACB

~looxac=txaxi= J3 1)
Area of OAC 2 2 2 '
= '[_, v
Area of ABC
= j_ Jia—xtdx
- T
=|—vd4—x" +—sin ;1
2 215
= . NG | / \Ill.l‘:jx
=|2x———+/4-3—-2sn | —
2 2 | 2
i Y 3
=|T = \"H—E[— |“
2 "y
\.E 2!"{
AT
| = ».."E "
|3 2 ] ~(2)
Therefore, area enclosed by x-axis, the line = \Ev"", and the circle * TV = 4 in the first
\.'I'?_‘-TIZ ju"l_T[ ,
i = — units

quadrant= 2 3 21 3

Question 7:

4

Find the area of the smaller part of the circle xz2 + y2 = az cut off by the line

Answer
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Class XII Chapter 8 - Application of Integrals Mathematics

X = o
The area of the smaller part of the circle, x2 + y2 = a2, cut off by the line, \-'E, is the
area ABCDA.
Y 4
Ny (8]
"‘--\.._‘_\_‘_

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

~ Area ABCD = 2 x Area ABC
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Mathematics

Area of ABC J?, vy

" [—
L

= |, Na® —x'dy
=
B . ]
A f [ 3 i 5 | ey
= va—xt + 510N
2 2 ad | a
ol [ I] ol I =+ EJ-| : f ]
= = a9 51N 7
2 P 21;'_’ I j b ulj
a a a

4 4 8
- |:T[ |-
-l -
:EIE |:I 1_
4 |2
= Area ABCD =2 a|r 1} =2 IJ
4.2 ) 202

Therefore, the area of smaller part of the circle, xz2 + yz = az, cut off by the line,

b ]

a'f'n' ]\'
e

Question 8:

is units.

)
1]

o)

The area between x = yz 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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Class XII Chapter 8 - Application of Integrals Mathematics

= Area OAD = Area ABCD

X =l

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

= Area CED = Area EFCD
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Mathematics

Area OED = [y

- [V

i

: i
= ?[H]f
3

Area of EFCD= [ xds

Therefore, the value of a is

Question 9;

el 2

(4)

Find the area of the region bounded by the parabola y = x2 and

Answer

The area bounded by the parabola, x2 = y,and the ling,

= |x
, can be represented as

Website: www.mentorminutes.com
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h | vl = kY
A
e b
\
B
ooy @ M
¥

The given area is symmetrical about y-axis.

- Area OACO = Area ODBO

The point of intersection of parabola, xz

=vy,and line, y =%, is A (1, 1).
Area of OACO = Area ACAB - Area OBACO

SoArea ol ADADR = % =0B = AD = l xl=1=

Pod | —

_—
3 2 + ) ]
Areaof OBACO _r_m{r ,r-T_ dx {1—} =
I ] 3, 3

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

2 3
1
&
2 ] =
Therefore, required area = 6

L 3 units
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Question 10:

Mathematics

Find the area bounded by the curve x2 = 4y and the line x = 4y - 2

Answer

The area bounded by the curve, x2 = 4y, and line, x = 4y - 2, is represented by the

shaded area OBAOQO.

O

Ui

-

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

Coordinates of point L4
Coordinates of point B are (2, 1).

We draw AL and BM perpendicular to x-axis.
It can be observed that,

Area OBAQ = Area OBCO + Area QACO ... (1)
Then, Area OBCO = Area OMBC - Area OMBO
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e | —

I
L | kD

S e | .|.x.|—

Similarly, Area OQACO = Area OLAC - Area OLAO

1—1
Iw-.l'
=
-
-~
{+

e |f . 3y
S HE e )
- 2 4\\ J
IR
42 7| 12
1 1 |
2 8 12
_ 7
24
(5 7Y% 9
i J= units
Therefore, required area = \6 24 8
Question 11;

Find the area of the region bounded by the curve y2 = 4x and the line x = 3
Answer

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

.I_" =4y

\

L]

B T

¥

Y

r=3

The area OACO is symmetrical about x-axis.

~ Area of OACO = 2 (Area of OAB)

Area OACO =2 L ¥ dr}

Therefore, the required area is B3 units.

Question 12:
Area lying in the first quadrant and bounded by the circle x2 + y2 = 4 and the linesx =0

and x = 2 is
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ra |8

W | =

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

II'Ill.h.
= =12
-~
” | L8 e
x| A X
"--.._|____._,..--"'
Y

. Area OAB = jl' yedx

= jl Vi —x%dx
x T 4. x :
= Zd—xt = -
[?w’ A +2:-1|1 2:|L.

i Z’E'J
2

h,

= T units

Thus, the correct Answer is A.
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Question 13:

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

A2

e WS e

D.
Answer

The area bounded by the curve, y2 = 4x, y-axis, and y = 3 is represented as

= — units

Thus, the correct Answer is B.

Website: www.mentorminutes.com

Page 17 of 53

Email: care@mentorminutes.com



Class XII Chapter 8 - Application of Integrals Mathematics

Exercise 8.2

Question 1:
Find the area of the circle 4xz + 4y2 = 9 which is interior to the parabola xz = 4y

Answer

The required area is represented by the shaded area OBCDO.

Solving the given equation of circle, 4xz + 4y2 = 9, and parabola, x2 = 4y, we obtain the

i k! *

and D \E

FA

point of intersection as *- =

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.

[\-'IE..H}
Therefore, the coordinates of M are .
Therefore, Area OBCO = Area OMBCO - Area OMBO
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Mathematics

| 2 _ -
_ " || i }.-1".1' I_‘ f’x_rh'
4 N 4

— % IE WO — 4 dx —& _(:_ X dx

-
= ot

| T 5 l_-' v
=l[xw'9—=lx' —ris.m : ﬂ L
4 2

| = — 9. 22| 1, =y
__{\,’Zx-'ﬂ—ﬁ+:sm h J——[\wﬁ]

4 2 3 12
'\.I'E ¥ 1.0 .
_+_S_|n Mk
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=——+4—8mn —
12 8 3
12 9. 242
=—| —+—sIn |
26 4 3 )

Question 2:

Find the area bounded by curves (x - 12+ y2=1and xz +y2=1

Answer

The area bounded by the curves, (x - 1)2 + y2 =1 and x2 + y2 = 1, is represented by

the shaded area as

Page 19 of 53

Website: www,.mentorminutes.com Email: care@mentorminutes.com



Class XII Chapter 8 - Application of Integrals Mathematics

K“f&%/

5]

v
On solving the equations, (x - 1)z + y2 =1 and x2 + y2 = 1, we obtain the point of
I{ -| \.'IE R I{' -| \'IE ™

27 2

sand B -

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

intersection as A '\2

~ Area OBCAO = 2 x Area OCAO

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

(1
Lo

The coordinates of M are  “ 2 ’.
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= Areq OCAO) = Area OMAO + Areg MUAM

_ Ju: ."‘,'II —(x- l}zt.lr.'f +j,| 1= _1_-:;.{1;:|

3

|
1 (=1 +Lsin” 2 |l x o a a

I

i 1 n
= _L__+_
4 6 2
_En w.fE
e 4
l,l' —
A | #T 1\.3| 2n 3
b =
. 6 4 3 2 _
Therefore, required area OBCAQ = . units

Question 3:

Find the area of the region bounded by thecurvesy =x2 + 2,y =x,x=0and x = 3
Answer

The area bounded by the curves, y = x2 + 2, y = X, X =0, and x = 3, is represented by
the shaded area OCBAO as
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|\ F ==+ 2
[
/ FEx
\\ . _:__- 5

£} [

|

i

y¥a=10

Then, Area OCBAQ = Area ODBAQ - Area ODCO

E{11 +2 el .[: xef

—+LX -

X
-
F=

9

2

| S

=[9+6]-

152
2

I

units

2
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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Mathematics

v

Equation of line segment AB is

30/ 01)

=
I+1

-

y=3(x+1)

-

3
“ Area (ALBA)= [ ~(x+1)dx =

0 |t
- 1
B3| 7
+
=
—
]
P | L
1

Equation of line segment BC is

2-3
3-1

ll_j:

(x=1)

V= %{—_v+ ?)

-, Area( BLMCB) = _[I'”;{—H 7)elx = {- T + ?.-r}
- - - |

Equation of line segment AC is

2-0 .
H = _'.]
y=0 3+I{t )

|
y=—(x+l)

: +1- I—l}=3unils

t-J

1 o | .
[—:+2]+?—?:| = 5 units

o Area (AMCA) :é[}[rﬂ]a’,‘r = ]E{TT +_r] :—[§+3——;+I} =4 units
2 - 2

2

Therefore, from equation (1), we obtain
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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 arey = 2x +1, y = 3x + 1, and x = 4,

On solving these equations, we obtain the vertices of triangle as A(Q, 1), B(4, 13), and C
(4, 9).

Bid 13)

=4

0 114 i
g\-_-. {i) |.|-J"|. : X
B 0 L

.'E.J

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

= f[.5_1;+1jm:— f{:x—ll]n’x

Ix 2y’
—_——] _— _+.t
2 2
=(24+4)—(16+4)
28 =20
B uniis

Question 6:
Smaller area enclosed by the circle x2 + yz=4 and thelinex + 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, x2 + y2 = 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)

—

_jf-..."r-l x* elx '[:{2 x)alx

n o~

=[rr—3] units

Thus, the correct Answer is B.

Question 7:
Area lying between the curve y2 = dx and vy = 2x is

2
A3
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Mathematics

O w
Ly B ad

£

D.
Answer

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

Y -
'} po=dx T A
."'HE 2%
i
|
!{'__ ] . __3'(
() [
(1,00
v ¥

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 OBAD = Area (AOCA) - Area (OCABQ)
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I: 2yl j: 2\-"'; el

= — units

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 = x2, x =1, x = 2 and x-axis

(ily = x4, x =1, x =5 and x -axis

Answer

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

¥

K

.I-.'IF T 'IF_

Arca ADCBA = [ ya

_ I" v

= — units

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

Page 28 of 53

Website: www,.mentorminutes.com Email: care@mentorminutes.com



Class XII Chapter 8 - Application of Integrals Mathematics

]
.|

)

.#_,IF

x=1

o5

Arga ADCBA l xtde

()

5y
5 5
~(5) -1
3

= 625—
=

= 024.8 units

Question 2:
Find the area between the curves y = xand y = xz2

Answer
The required area is represented by the shaded area OBAO as
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[ 1
AT

w ¥

1.-.'"

The points of intersection of the curves, y = xand y = xz2, is A (1, 1).

We draw AC perpendicular to x-axis.

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

= I xdlv— ,r. X dx

Question 3:
Find the area of the region lying in the first quadrant and bounded by y = 4x2, x =0, y
=landy=4
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Answer
The area in the first quadrant bounded by y = 4x2, x =0,y =1, andy =4 is

represented by the shaded area ABCDA as

- 1= Jxt

L
rsil
=2
B
o

¥
|
SoAreca ABCD = [.I'Ef_l'

[

Question 4;

]
r=lr+3 x+ Hedx
Sketch the graph of Y= +“"and evaluate L-' Id
Answer
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' = 3
The given equation is L

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

Xx|-6 -5 |-4|-3 |-2]|-1,0

v=lr+3

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

AY

— Fd Noe ke N
-\_\\‘.
~
=
Lt

65 43220 191 2 3 4

I
[o¥]

LAF T 4 (=]
' T

¥

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

It is known that,

o O P I ) o IR C ) o

=— £+3.!r] +{£—3x}
2 2
L 4 -1

- , Fe 5 2

{503 E 56 +U—({ ) +3'i-311
- 9l I 9]

-3
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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

YJL

X' 8]

rald
- |

1:.r|“

~ Required area = Area OABO + Area BCDB

T T
= j sinx +"[, sin xelx
] I

|—cosx] +|[-cosx]|"
=[—cosm+cos0]+|-cos2m+cosn
=I+l+(—t—l}|

2+|-2]

=242 =4 units

Question 6:
Find the area enclosed between the parabola yz = 4ax and the line y = mx

Answer
The area enclosed between the parabola, y2 = 4ax, and the line, y = mx, is represented

by the shaded area OABO as
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y ¥ = e =
& ¥ o
A
P[da da )
B :‘, .'if: i }
(L)
{00y i .
C X
"\\_\_‘_‘_\_-_\_-_-_
1.'|1F

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

We draw AC perpendicular to x-axis.

~ Area OABO = Area OCABQO - Area (AQCA)

da da
= j'"" 2 ax de— J‘” iy iy
] I

.
F, pd
1 om| [ da

4 —~ da’

3 m 20\ m )
_ 3247 mf 1640 )
Cam o 20 om
_ a" Ra’

Imt owd

a .
= —— units

i

‘da 4da

E]

\

m

b

)
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Question 7:
Find the area enclosed by the parabola 4y = 3xz and the line 2y = 3x + 12

Answer
The area enclosed between the parabola, 4y = 3xz, and the ling, 2y = 3x + 12, is
represented by the shaded area OBAQ as

AY

(4. 12

Y

s

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 OBAQ = Area CDBA - (Area ODBO + Area QACQ)
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bt | —

= J"_, (3x+12)dr— _[ 3

2 4 3 T
- F12x 3| x
2 N

Lp, )
f::[“

1
4448 6+24] 4[5413]
1

1
5[90] -;I 72]

Lt

b | —

=45 18

=27 units

Question 8:

il )
Vo
Find the area of the smaller region bounded by the ellipse Y 4 and the line
Xy
— = L =]
3 2
Answer
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~ Area BCAB = Area (OBCAQ) - Area (OBAQD)

= II-E‘ ]_%3”&_— IE[I —%:]-:4{1‘
_vE ,'—{J o ‘h.—‘ _-% Lh{j—x;i:i‘c

x —— 9 . ., x P2 x’ '
A9 —-x" +—sin —-=| 3x -
2 2 3 3 21

I

[FER

I
L
1
Id | 85
o
| A
L
I |
|

P | Gk | Db ad | b tad | 1
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Question 9:

X M
=+ =1

Find the area of the smaller region bounded by the ellipse a b and the line
X vy
a b
Answer

= S

—+=—=1
The area of the smaller region bounded by the ellipse, a b , and the line,
X

—==]

a b , is represented by the shaded region BCAB as

AY
(th, &)
A _l.l: .1—:
G
) B
O B
s || {a 0
EOS.
r:+!1 L
1!..",.

~ Area BCAB = Area (OBCAQO) - Area (OBAD)
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Question 10:

Find the area of the region enclosed by the parabola xz =y, theliney = x + 2 and x-
axis

Answer

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

is represented by the shaded region QABCO as
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"'.,I,.

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

~ Area OABCO = Area (BCA) + Area COAC

- a1 o] )

5 .
— units
6
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Question 11:

Using the method of integration find the area bounded by the curve

.i‘| —|_1-' =1

[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,

as

v

P

'¥| _|-l" N l, is represented by the shaded region ADCB

X

N
7N

W

T-¥=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 ADCB = 4 x Area OBAO

2 umits
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Question 12:

Find the area bounded by curves
Answer

Hx,p):yzx and y= |x }

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

shaded region as

Y I
4 =
i Al 1)
i
|
-
X H X
- —
(o 0 E
¥

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

Required area = 2| Area (OCAO)— Area (OCADO) |

= 2- Jj xdx— E.‘f: :!'.1:]

I~

]
]
1
|—
SN
|
el | =L
=
=,
-

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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Answer

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

.hlf
i B4, 5)
4 ;
’
2
142,0) ;
X A M

3
4
A B%
Equation of line segment AB is
5-0
r - F '.!
03572
2y=3x-10
b IV .
'l'_?[j_l'l e 1)
Equation of line segment BC is
y—5= 375 (x—4)
fr—4
2y—10=-2x+4§
2y=-2x+I18
y=-x+9 -(2)

Equation of line segment CA is

0-13
—3=—(x-6
) apitial)

—4y+12 =-3x+18
dy=3x—6

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

- f%{r—lz}d.r+ E'{—x+u}d,~:— E%{.x—i}rir

- L \ [ = it
5 x° -x 3 x”
= |:1L —2x| 4|2 +E-'l:f:| - {1 -dx
2| 2 , 2 4| 2 ,

:%[H—E—E+4]-—[—IE+j4-—3—3ﬁ]—'—;[lﬂ—lj—3—4l

N 3
=5+8 zl{El_]

=13-6G
=7 units

Question 14:

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

2x +y=4,3x-2y=6andx-3y+5=20

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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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)

%,
h

{2 e Fra-2oe 135 e

L

- - Y 1

=l|:L+5I —[ﬂl.‘r—x:—lh——[w —{u}

302 T b2 2 ,

1 1 I
=—{:::+1u———5J— B—4-4+1]-—[24-24-6+12]

3 2 2

145 |
_|T'T —(1)-=(6)

= e A =
:E—I—Z%

2
—E—d—]S_E——unilg

2 2

Question 15:

. O .-"{t\'l
Find the area of the region {{'T"j ) 4x,4x" +4y }J
Answer

{{x.vﬁ] Ly <dy, 47 + 4y <9)

The area bounded by the curves, 1, is represented as
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f
i
4
[ 1=
3 et T
2{C,"
it o0
l—--. i Ui:‘ '.E = -
EEEEIN PR
S (L)
2r L\
st S .
4
X S
Y

The points of intersection of both the

The required area is given by CABCO.
It can be observed that area OABCO i

~ Area OABCO = 2 x Area OBC

Area OBCO = Area OMC + Area MBC

1 3
— | mm—=
_'-rll'. . ER [ 2 .
j. 4z ”H_I'. jul 4x° gl

J. 2 dv + I,- é..‘,:[i}'l —{ 11‘}: Fias

(]
Bl -

Question 16:

Area bounded by the curve y = xs, the x-axis and the ordinates x = -2 and x = 1 is

A -9

15

F

Y f
A2 nnd|
! \

o
I

i
2 ;]

| o] —_—

curves are -

s symmetrical about x-axis.

o]
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15
c. 4
17
D. 4
Answer
- \Eli 3
. —.!.1'
[
(1, 1)
= L 0 ¥ -
X A X
(= --SI[?
L d 1.!|1F “
¥= _2 i |

Required area = r velx

- -
! X ol

1 3 15 i
= -4 |== units
4

Thus, the correct Answer is B.

Question 17:

The area bounded by the curve Y :'Tl'll"|, x-axis and the ordinates x = -1land x =1 is
given by
[Hint: y =x2ifx>0andy = -xz if x < 0]
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A 0O
1
B. 3
2
C. 3
4
D. 3
Answer
lYn A
J_'__y'._—'.l!.'l.
Bil. 1)
- clo N
o _"l|l e
¥ e x
T ¥ ¥
1==1 d x=1

. -
Required area = L velx

= flx|x|dx

W .
= L Fdx+ E.‘r'dx
.0 Ll
X A
j | J i}

units

tad | b

Thus, the correct Answer is C.
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Question 18:

The area of the circle x2 + y2 = 16 exterior to the parabola y2 = 6x is

. ~(4n-43)
| Slane )
. 2 (sm-3)
o 3 0)
Answer

The given equations are
X2 +y2 =16 .. (1)
y2 = 6x ... (2)

-

2. 245

e

Area bounded by the circle and parabola
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= 2[ Area(OADO)+ Area (ADRA ) |

_9 [. J6xdx + L!lﬁ—.rfrif}
=2 V617 +2[f¢'m—f+
_} il

¥

= '}\.llllf'!

wlw

= IE':‘J'_-FET "]'\l'll.-j—_;

4316233 :.-.:J

:\.ﬁ -l--ht]
:47:4- ﬁ] unils

Area of circle = n (r)2
=n (4):

= 16n units

wd | L e

. Required area =161 —%PH - ~,?|
= %[h 3x—dm- w’ﬂ

b my
3(31: u3J units

Thus, the correct Answer is C.

: 4

b x
Sin ]

7 4,

2 ra
|i'r‘j| +2|i3-£—u"1ﬁ—4—ﬂﬁ[n I| lI|
. 2 2

_ o [zﬁ]n[an— Ji2 -8 ﬂ
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Question 19:

=
1A
P
I
ra| =

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

N 2(_~.,-’§-1)

s N3-1

C. '\I'IE +1

p. V2

Answer

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

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

1
V' =L£08 X ¥ = Sinr

,-"/;J“

Yy
Required area = Area (ABLA) + area (OBLO)
I
= r,. xedy + jl*- xely

|
[ -
r, cos vy + Iﬂam xedy
| ° - I °

Integrating by parts, we obtain
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1 e
= {ycﬂh'] y=ajl= _vlJ | ~—L1.'Hin" Al —.'u."'J"'

i 1 hY
=|cos™' (1)——=cos™ +
U R WA
S S S I 1
442 \"— 4\.@ \IE
2,
NG

=2 —1 units

Thus, the correct Answer is B.

£
Put 2y =t = v = ‘

: 3 1
When k= = ¢ =3 and when « = .

- j.'"%:zﬂ dr i :1 [1GY )

1

i}
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—

2w

‘on 9 _,*’l“l 1f2‘| or 9 . (1) |
sin b= = 5
16 8 L}, 2/ 8 4

Therefore, the required area is A
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