CHAPTER

Chapter Objectives

This chapter will help you understand :
»  Area of the region bounded by a curve and a line.
> Areas between two curves.

‘@D Quick Review

2
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Consider the easy way of finding the area bounded
by the curve y = f(x), x-axis and the ordinates x =
a and x = b. From Figure, we can find area under
the curve (AUC) as composed of large number
of very thin vertical strips. Consider an arbitrary
strip of height y and width dx, then dA (area of the
elementary strip) = ydx, where, y = f(x).
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This area is called the elementary area, which is
located at an arbitrary position within the region,
which is specified by some value of x between a
and b. We can think of the total area A of the region
between x-axis, ordinates x = 4, x = b and the curve y
= f(x) as the result of adding up the elementary areas
of thin strips across the region PQRSP. Symbolically,
we express :

A= j'dA = j.ydx = j:f(x)dx

The area A of the region bounded by the curve x =
8(y), y-axis and the lines y = ¢, y = d is given by :

S/ T S
APPLICATION OF

INTEGRALS"

TIPs... #°

*u If the position of the curve under consideration is
below the x-axis, then since f(x) < 0 from x = a to
x = b, as shown in Figure, the area bounded by the
curve, x-axis and the ordinates x = a, x = b comes
out to be negative. But, it is only the numerical
value of the area which is taken into consideration.
Thus, if the area is negative, we take its absolute

value,
Y
N
X< j >X
—=
o Q)
3 §
A4
v
b
A=|[ f(x)dx

& It may happen that some portion of the curve
is above x-axis and some is below the x-axis as
shown in the given figure. Here, A, < 0 and A, >
0. Therefore, the area A bounded by the curve y =
f(x), x-axis and the ordinates x = a and x = b is

given by
Y

x=b

X< 0 X
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Y
y=d TRICKS... /*
N Learn all integral formulae from chapter
Integration’.
x 3 N Convert equations of curves in standard form
dy \¥ =31 before finding area between two curves.
y=c
X'< o) X
\
Y’

d d
A=[xdy = [ g(y)dy

% Similarly the area of the region enclosed between two curves y = f(x), y = g(x) and the lines x = g, x = bis given
by the formula,

A= j[f(x) —g(x)Px [where, f(x) = g(x) in (a, b)]
s If f(x) = g(x)in [g, c] and f(x) < g(x) in [c, b],a < c < b, then
A=[[f()- g px + [[g(x)— f(x)pix

z@i Know the Links

= www.teacherschoice.com.au/maths_library/calculus/area_under_a_curve.htm
I https:/fwww.intmath.com/applications-integration/2-area-under-curve.php
U https://revisionmaths.com/advanced-level-maths-revision/pure-maths/calculus/area-under-curve

Multiple Choice Questions

(1 mark each)
Q. 1. The area of the region bounded by the y-axis, y =
cosxandy =sinx, 0 < x < 7/2is A:I(cosx+sinx)dx
(a) V2 sq. units (b) W2+1) sq. units
(© V2-1) sq. units (d) @V2-1) sq. units e z
[NCERT Exemp. Ex. 8.3, Q. 24, Page 177, = [sinx +cosx]}
NCERT Exemp. Ex. Q. 19, Page 376] jn T
Ans. Correct option : () = [Sinz +0s——sin0 —cos 0}
Explanation : We have y = cosx and y =sinx ,where . .
o<x<® :ﬁ+$_1:(\/§_1) sq. units
We get co.s ¥ = sin x Q.2. Tzhe area of the re':gion _ bounded by 'the curve
x“ = 4y and the straight-line x = 4y — 2 is
z
Xx=- 3 . 5 .
4 (a) s sq. units (b) s sq. units
From the figure, area of the shaded region, 7 9
Y (c) 3 sq. units (d) 3 sq. units
. T [NCERT Exemp. Ex. 8.3, Q. 25, Page 177]

Y=Sin x Ans. Correct option : (d)
5 Explanation :
<t . —>X X=x+2
-1/2 /4 T/2 T 5m/2 2n )
x"—x-2=0

1 Y=Cosx (x=2)(x+1)=0

x=-1,2
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For x=-1, y:i andforx=2,y=1

Points of intersection are (-1, 1) and (2, 1).

Graphs of parabola x*=4y and x = 4y — 2 are
shown in figure :

L P
4l 2
L P
4l 2
2

sq. units

Q. 3. The area of the region bounded by the curve
y=V16-x* and v-axis is
(b) 207 sq. units
(c) 16w sq. units (d) 2567 sq. units
[NCERT Exemp. Ex. 8.3, Q. 26, Page 177]
Ans. Correct option : (a)

Explanation : We have y =16 —x
¥ =16-x%,y>0

(a) 8msq. units

v +x*=16,y20

Graph of above function is semi-circle lying above
the graph as shown in the adjacent figure.

From the figure, area of the shaded region,

A:j(\/mfxz)dx pY

= j.(\/42 —x7)dx X’

123 /4

2 4
N N PR A X
2 2 4],
2V 4 1gsin 2| -
2 4

{—3\/42 —(—4)* +8sin™ (jﬂ

=0+8sin"'1-0-8sin'(-1)

=4 +4r
=87 sq. units

Q. 4. Areaof theregion in the first quadrant enclosed by
the x-axis, the line y = x and the circle x’+yt =32
is

(a) 167 sq. units (b) 47 sq. units
(c) 32m sq. units (d) 24 sq. units
[NCERT Exemp. Ex. 8.3, Q. 27, Page 178]
Correct option : (b)
Explanation : We have y=0, y=x and the circle
x* +y* =32 in the first quadrant.
Solving y = x with the circle

Ans.

x*+x* =32
x*=16
x=4 (In the first quadrant)

When x =4, y=4for the point of intersection of
the circle with the x-axis.
Put y=0

X2 +0=32
x=+42

So, the circle intersects the x-axis at ( 42, 0).

1 I I I I I I I

7 6|54 -3 2]

VY
From the above figure, area of the shaded region,
4

A= fxdx+4f1/(4\/5)z —x*dx

0
442

2 a2 :
:{leJr §~I(4\/5)27x2 +( 5 ) sin"%
[16} 0+16 sin*ll—%,/(zh/i)z -16
= — |+

~16 sin™ 4

42

=8+[l6 7/2-216 -16 %} =8+[8 7 -8-4 7]

=47 sq. units
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Q. 5. Area of the region bounded by the curve y = cos x
betweenx = 0 and x = 7 is
(a) 2sq. units (b) 4 sq. units
(c) 3sq. units (d) 1sq. unit
[NCERT Exemp. Ex. 8.3, Q. 28, Page 178]
Ans. Correct option : (a)
Explanation : We have y=cosx, x=0, x=x

AY
y = COS X
/ \ X=T
2 O /2 T 3n/2

From the figure, area of the shaded region,

z /2
A= I|cosx|dx + .f cos xdx
0 0

=2[sin x]og =2 sq. units

Q. 6. The area of the region bounded by parabola y* = x
and the straight line 2y = x is

4
(a) 3 sq. units (b) 1 sq.units

(c) % sq. units (d) % sq. units

[NCERT Exemp. Ex. 8.3, Q. 29, Page 178]

Ans. Correct option : (a)

Explanation : When > =x and 2y =x
Solving we get y* =2y

=y =0, 2 andwhen y=2, x=4

So, points of intersection are (0, 0) and (4, 2).

Graphs of parabola y* = x and 2y = x are as shown
in the following figure :
y

3__
2__

2y=x

©)

A ————
9)]

(@)}

gt

v
From the figure, area of the shaded region,

A=I[\/§—ﬂdx

N lL
3 22

:E.(4)3/2 —E—O
3 4

SELI
3

—é sg. units
3 °%F

Q.7. The area of the region bounded by the curve
y = sinx between the ordinates x =0, x = Z and

the axis is 2
(a) 2sq. units
(c) 3sq. units

(b) 4 sq. units

(d) 1 sq. units
[NCERT Exemp. Ex. 8.3, Q. 30, Page 178]
Ans. Correct option : (d)

Explanation : We have y = sinx, 0<x < % .

N y

by

y =Cos x

/2 TEWZTE >x
_H

From the figure, area of the shaded region,
/2

A= I sin xdx
0

= [—cos x]z/ :
={—cos£+ COSO:|
2

=0+1
= 1sq. unit

Q. 8. The area of the region bounded by the ellipse

2 2

2Ly
25 16
(a) 207 sq. units (b) 207° sq. units
(c) 16m° sq. units (d) 257 sq. units
[NCERT Exemp. Ex. 8.3, Q. 31, Page 178]
Ans. Correct option : (a)

1is

2 2
Explanation : We have 5 +<==1,which is ellipse

with its axes as coordinate axes.
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y :% /52 2
From the figure, area of the shaded region,

5
A:4J§\/52 —xdx
0

2 5
16{2\/52 -x 7%5111 ':}

5 0
2
16 {0+525m 11-0- 0}

"5
_162
52

l\)\§

= 207 sq. units
Q.9. The area of the region bounded by the circle
¥’ +y*=1is

(a) 2m sq. units (b) msq. units
(c) 3msq. units (d) 4r sq. units
[NCERT Exemp. Ex. 8.3, Q. 32, Page 178]
Ans. Correct option : (b)

Explanation : We have, X+ y2 =1, which is a circle
having centre at (0, 0) and radius ‘1" unit.

Sy =1-x
y=+l-x

¥
A x2+y2:1

G) )
From the figure, area of the shaded region,

1
A= 4'fo12 —x*dx
0

2 1
—al 2 L
2 20T,
2
—4l0+xZ_0-0
2 2

= 7 sq. units

Q. 10. The area of the region bounded by the curvey = x
+ 1and thelinesx = 2andx = 3 is

(a) % sq. units (b) % sq. units
(d) ? sq. units

[NCERT Exemp. Ex. 8.3, Q. 33, Page 178]
Ans. Correct option : (a)
Explanation :

11 .
(c) > sq. units

v
From the figure, area of the shaded region,

A= j(x+ 1)dx

BH———Z}

= sq. units
b q-

Q.11. The area of the region bounded by the curve
x =2y + 3and the y linesy = landy =-lis,

(a) 4 sq. units (b) E sq. units

(c) 6sq. units (d) 8sq. units
[NCERT Exemp. Ex. 8.3, Q. 34, Page 178]
Ans. Correct option : (c)

Explanation :

2..

=y
Il
y
=

y=-1

\
From the figure, area of the shaded region,

1
A= [y +3)dy
-1

1
=[v+3v],
=[1+3-1+3]
= 6 sq. units

Q. 12. Area lying in the first quadrant and bounded by
circle x* +y* =4 and the linesx = 0 and x = 2 is

(@@ = (b)

T
(c) 3 (d)
[NCERT Ex. 8.1, Q. 12, Page 366]

SRR
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(a) 2

Ans. Correct option : (a)

Explanation : The area bounded by the circle and
the lines in the first quadrant is represented as :

Y
N
x=0 N
B x=2
X< o ) X
v
N
Y
2
A= [ydx
0

- [Na v
0

2
= 24—y X
2 2 2

0

= 7 sq. units

Q. 13. Area of the region bounded by the curve y* =4x,

y-axis and the line y = 3 is
(b)

(d)
[NCERT Ex. 8.1, Q. 13, Page 366]

[\SJIAN-J N AV

© 3

Ans. Correct option : (b)

Explanation : The area bounded by the curve,

y* =4x, y-axis, and y = 3 is represented as :

Y
N
5
9,0
41 (4 )
< A B >
21 y=3
1.
<€ ——t——+>X
_54_3_2_1? 12345
2+
_3__ yZ=4X
-4+
54
v
Y’

Area of OAB=A= J.xdy

‘d
4

{ ]

=i><27
12

0

Q.14.

(@)
(©)

Ans.

Q. 15.
(@

(©)

Ans.

=2 sq. units
4

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

thelinex +y =2

2(r-2)

2w -1

(b) -2
(d) 2(z+2)
[NCERT Ex. 8.2, Q. 6, Page 372]

Correct option : (b)
Explanation : The smaller area enclosed by the circle

x*+y* =4 and the line, x + y = 2 is represented
by the shaded area ACBA as :

Y
A
’+1y2=4
B
©,2) C
X< ) A~ X
2 0)
x+y=2
vY’

It can be observed that
Area of ACBA = Area of OACBO — Area of AAOB

2 2
A:IV4—dex—I(2—x)dx
0 0
[x\/—2 4 ]xT [ xT
=|=Vv4-x"+—sin” —| —| 2x——
2 2 2, 2],

=[2xﬂ—[4—2]

= m—2sq. units

Area lying between the curve y* =4x and y = 2x
2 1
fad b) —
3 ) 3
1 3
- d >
4 @ 4

[NCERT Ex. 8.2, Q. 7, Page 372]
Correct option : (b)
Explanation : The area lying between the curve

y* =4xand y = 2x is represented by the shaded
area OBAO as

2=
YA ¥P=4x Y = 2x
a2
|
I
0 B
X L > X
(0,0)
A4
Y

The points of intersection of the curves are O(0, 0)
and A(1, 2).

We draw AC perpendicular to x-axis such that
coordinate of Cis (1, 0).
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Area of OBAO= Area of AOCA — Area of OCABO

A= jQxdx - jZ\/EdX
0 0

_‘_1‘
3
-1 sq. units
370
Q. 16. Area bounded by the curve y = x°, the x-axis and
the ordinates x = —2 and x = 1is
15
a) —9 b) —
@) ® -
15 17
c) — d) —
© @
[NCERT Misc. Ex. Q. 16, Page 376]
Ans. Correct option : (b)
Explanation : Required area,
1
A= I ydx
-2
1
= 'fx3dx
-2
Y
y=x
1,1
X" S © o >X
A
D
(_2/ _87/
v v oV
x==2 Y x=1

s Area=|-—|= 5 sq. units
4| 4

Q. 17. The area bounded by the curve |, — y|y|, x-axis

and the ordinates x = —1 and x = 1is given by
(@ o (b) 1/3
(c) 2/3 (d) 4/3

[NCERT Misc. Ex. Q. 17, Page 376]
Ans. Correct option : (c)
Explanation :

Y
v =x|x|
veclorran |
1,-npl/
v Vv v
x=-1 Y x=1
Required, area
1
A= fydx
-1
0 1
= .[xzdx + Ixzdx
- 0
= — +| =
3 -1 3 0
2 .
= 3 Sq. units

Q. 18. The area of the circle x + y > = 16 exterior to the
parabola y % = 6x is

@ Sér-3)
© 5675

(b) §(4ﬁ +3)

(d) %(87[ +3)

[NCERT Misc. Ex. Q. 18, Page 376]
Ans. Correct option : (c)
Explanation :

w1
=
®
[\
Gl

vY’
Area bounded by the circle and parabola
=2[area (OAMO)+area (AMBA)]

ZZUOZ\/& dx+j;\/16—x2dx}
=2j§@ dx+ZI;\/16—x2 dx
=2\/Ej:\/§ dx+2_[24\/167x2 dx

} 2
:2\/8><g | 2| X622 +Esm” X
3 2 2 4)),

4*/—(2f ) [{0+851n }—{2\/§+851n'(;]H
16[ [8 xZ 23 -8x 7}
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Very Short Answer Type Questions

=¥+2(4ﬂ—2\/§—4§]

=16\/§+87r—4\/§—81

3 3
1633+ 247443 87
3
167 +1243
3

= §[4ﬂ + \/§:| sq. units

Area of circle = z(r)’

=z(4)"
=16 sq. units

. Required area= 167 7§(47r + \/5)

327 43

3 3
= %[87[ - \/§:| sq. units

(2 marks each)

Q. 1. Find the area bounded by the curve y = 2cos x and

Ans.

the x-axis fromx = 0 to x = 217.

[NCERT Exemp. Ex. 8.3, Q. 22, Page 177]
We have y=2cosx,0<x <27
Graph of the functions is as shown in the following
figure.
A

Y
34

y =2cosx
A
w2 Ol w2 m 3mw22n 5757V\3'rt C
N4

2+

From the figure, area of the shaded region
2r

A= _[ |2cosx|dx = 4[;/2(2cosx)dx =8[sinx];"?
0

=8 5q. units 2]

Q. 2. Find the area under the given curves and given

lines :

i) y= x2, x =1, x = 2 and x-axis
(i) y = x*, x = 1, x = 5 and x-axis

Ans.

[NCERT Misc. Ex. Q. 1, Page 375]

(i) Required area = Area ABCD
2
[
Here, y=x*
Z 2
= L x°dx

Q.3.

Ans.

5211
=3[0

7 .
= —sg. units
e [
. Y
y=Xx
C
|
B!
X< oAl Di >X
v x=1 x=5
Y
Required area = Area ABCD
5
= Iydx
1
Here, y = ¥
= 15x4dx
_[¥]
5 1
5 7
5 5 [1]
=54 1
5
=625-0.2

= 624.8 sq. units

Find the area between the curves y = xand y = X%

[NCERT Misc. Ex. Q. 2, Page 375]
The required area is represented by the shaded
area OBAO as
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The points of intersection of the curves, y = x and
y=2x%isA(1,1).

We draw AC perpendicular to x-axis.

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

= ledx - lezdx
0 0
_ {X} _{X}
2 0 3 0

L
2
_1

w\.—‘

sg.units
6 q-

[2]
. Find the area of the region enclosed by the
parabola x2 = y, the line y = x + 2 and the x-axis.

[NCERT Misc. Ex. Q. 10, Page 375]
[NCERT Exemp. Ex.8.3 Q. 6, Page 176]

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 OACO as

N

The point of intersection of the parabola, x* = v,
and the liney = x + 2,is A (-1, 1) and C (2, 4).

2 2
Area of OACO = [ (x+2)dx - [ x’dx

= Area of OACO = £+ ZX} —l[xﬂz
2 LS
= Area of OACO = {(2) 2(2)} {(_21)2 + 2(—1)H
@ -]
= Area of OACO = _2+4—(;—2ﬂ—;(8+ 1)

= Area 0fOACO=6+%—3

= Area of OACO =3 +% -2 sg. units

[2]

Q. 5. Using the method of integration find the area

bounded by the curve |x|+|y| =
[NCERT Misc. Ex. Q. 11, Page 375]

The area bounded by the curve, |x|+|y|
represented by the shaded region ADCB as

=1, is

Q.6.

Ans.

-x +y=1
A
D B
X'« > X
(@)
C x+y=1
v —x-y=1
Y’ Y

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

)
i1
.0

=2 sq. units [2]

Find the area bounded by curves {(x, y) : y = x>
andy = | x |}. [NCERT Misc. Ex. Q. 12, Page 376]

The area bounded by the curves,
{(x,y) cy2x* andy= |x|}, is represented by the

shaded region as

y=x2
y=|x|
B fA(1,1)
|
D
: D > X
0,09 C
v
e

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

Required area = 2[Area(OCAO) — Area(OCADO))]

= ledx - J‘lxzdx}

_mH
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Short Answer Type Questions

(3 or 4 marks each)

Q.1. Find the area of the region bounded by the curve

Ans.

Ans.

»* = x and the lines x = 1, x = 4 and the x-axis in the
first quadrant. [NCERT Ex. 8.1, Q. 1, Page 365]
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 of ABCD.

x A
N 'T\ B,yz:x
: |
Al I
! 1
! i
: 1
P Of 1 <
< D dx C X
l :
{ 1
! i
! 1
! 1
1
\l, 1
vV ox=1 x\i4

Y
Area of ABCD = f ydx = f Jxdx

4

1]

32

- XT _ %[(4)3/2 _ (1)3/2J

2

[2]

2 14
= —[8-1] = — sq. units
3[ ] 5 %

. Find the area of the region bounded by y*> =9x, x

= 2, x = 4 and the x-axis in the first quadrant.
[NCERT Ex. 8.1, Q. 2, Page 365]

The area of the region bounded by the curve,

yz =9x, x = 2, and x = 4, and the x-axis is the area
of ABCD.

4

N

Area of ABCD = [ ydx = [ '3\/xdx

4

32
X
=3

=2[ (4" - (2"*]
2 b,

Q. 3. Find the area

Ans.

Ans.

=2[8-24/2].

=[16 — 4\/21 5q. units ]

of the region bounded by x*=4,

Yy = 2,y = 4 and the y-axis in the first quadrant.
[NCERT Ex. 8.1, Q. 3, Page 366]

p x?=4y

X<

Y’ 1]
The area of the region bounded by the curve
X’ = 4y, y = 2, and y = 4, and the y-axis is the area

of ABCD.
Area of ABCD = [ xdy=2["\Jydy
4

[2]

32
= o L= -]
>

2

= %[8—2\/5] = (32 _38\/5] sq. units

. Find the area of the region bounded by the ellipse

2 2

S Ay

16 9

It can be observed that the ellipse is symmetrical

about x-axis and y-axis.

..Area bounded by ellipse = 4 X Area of region OAB
Y

[NCERT Ex. 8.1, Q. 4, Page 366]

N

w

4
Y [2]
Area of region OAB = j; ydx

2
=j43,/1—x—dx
0 16

:314\/16—x2dx
4%

=%[2\/16 —~16+8sin'(1) - 8sin ™ (0)]
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Ans.

_3[8x

4| 2
=37 sq. units 2]
Area bounded by ellipse = 4 X Area of region OAB
=4x37 =127 sq. units [

. Find the area of the region bounded by the ellipse

2 2

LI RN

a5 [NCERT Ex. 8.1, Q. 5, Page 366]

Y
41B (0, 3)
A2 0)

21
11

XS5 110i 34 5 °
N

4
5

’<\\

[

It can be observed that the ellipse is symmetrical
about x-axis and y-axis. Thus,
Areabounded by ellipse = 4 X Area of region OAB

Area of region OAB = j: ydx

2
= [(31-Zx
0 4
:EJ.Z\fozdx
240
2
_3 2Ja-y +dgin X
2|2 2 2],

_3|2x
4|2 [2]

Area bounded by ellipse = 4 X Area of region OAB

3”5 units
B q-

3 .
= 4><77r = 67 sq. units

[2]

. Find the area of the region in the first quadrant

enclosed by x-axis, line x= x/gy and the circle
x*+y =4 [NCERT Ex. 8.1, Q. 6, Page 366]
The area of the region bounded by the circle,
¥+yt=4,x = x/gy, and the x-axis is the area of

region OAB.
Y x= \/gy

N
x2+y?=4
A (By, 1)

X< B >X

<
<

Ans.

The point of intersection of the line and circle in the
first quadrant is (V3,1).

Area of AOAB = Area of AOCB + Area of AABC
Area of AOCB

=1XOCXAC=1X\/3—X1=£sq.units
2 2 2 1]

Area of AABC = I 23 ydx

5
_[ N4 —x*dx

V3

r 2
E\/4—x2 +isin'1£}
_2 2 215

. E_iﬁ_s \ﬂ
:: _fﬂ_zﬁ}

EPE

= {” - \/g:l sq. units [2
3 2

1
Area enclosed by x-axis the line x=+3y and the
circle x*+y*=4 in the first quadrant
|z B a
+ | 5~ 5| = units.
3 2 3

2

. Find the area of the smaller part of the circle

x* +y* =a’ cut off by the line x = £ .

2

[NCERT Ex. 8.1, Q. 7, Page 366]

The area of the smaller part of the circle, x* +y* =a’

cut-off by the line x = 2 is the area of ABCD.

NG

X<

\ 1
It can be observed that the area of ABCD is
symmetrical about x-axis.
Area of ABCD = 2 X Area of region ABC
Area of region ABC J‘ ydx

a/\2

_(° 2.2
—L/ﬁ\/a x*dx

2 a

= {xx/az —x + L gin™! x}
2 2 3

a

|2 7 a zi,ism (lj
272 22 2 2
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Ans.

u—[z js units
4.2 &
2
=2 ‘L(ﬁ_lj
4\ 2
2
Area of ABCD :i(ﬁ_lj sq. units [2]
22

Therefore, the area of smaller part of the circle
2
x? +y? =a* cut-off by the line x =~ is ‘L(ﬁ_lJ
Y Y V222

sq.units.

. The area between x=y’ and x = 4 is divided

into two equal parts by the line x = a, find the
value of a. [NCERT Ex. 8.1, Q. 8, Page 366]
The line x = g, divides the area bounded by the

parabola x =" and x = 4 into two equal parts.
A oA A

I
I
I
I

D

A

I
I
v
N\
, X=a =

Y x=4 [
It can be observed that the given area is symmetrical
about x-axis. Therefore,

Area of OED = Area of EFCD
Area of OED = .[Oﬂ ydx

.[Oa xdx

4

(ii)

Ans.

From equations (1) and (2), we obtain

2 e 2
3(11) 3(8 a)
2(a)* =8
() =4

a=(4)" [2]

. Find the area of the region bounded by the parabola

y=x*and y=|x|. [NCERTEx.81,Q.9, Page 366]

z:y 2
y=|x|
B IA 1, 1)
|
Ci
1 \X
0,00 M
v
Y’ [1]

The area bounded by the parabola x*=y and the
line y=|x|, can be represented as:

The given area is symmetrical about y-axis.

Area of OACO = Area of ODBO

The point of intersection of parabola x* =y and
line y = xis A(1, 1).
Area of OACO = Area of AOAB — Area of OBACO

Area AOAB =%><OB><AB=%X1 ><1=% sq. units

1
Area of OBACO= [ ydx

2] 1 .
=|—| == sq. units
34, 3

Area of OACO= Area of AOAB — Area of OBACO

11 1
———=—15(. units
2 3 6
. 1 1 .
Required area =2[g} =3 sq. units . [2]

Q.10. Find the area bounded by the curve x* =4y and the
line x=4y-2.

[NCERT Ex. 8.1, Q. 10, Page 366]

X2 =4y
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The area bounded by the curve, x* = 4y, and
line, x =4y -2, is represented by the shaded area

OBAO.

The area of OACO is symmetrical about x-axis.
Area of OACO = 2 (Area of OABO)

Area of OACO = 2_[03 ydx

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

and parabola. = I: 2/xdx
Coordinates of point A are (—l, lj . ’
4 X2

Coordinates of point B are (2, 1). =43
We draw AL and BM perpendicular to x-axis. )
It can be observed that 0
Area of OBAO=Area of OMBC — Area of OMBO _8r e

2x+2 2x? _5[(3) ]
= JO 2 dx —IO de

=83
Required area = 8+/3 sq. units . [2]

2 2 3 2
_Lx +2dx L X ax
4] 4 , 413 )

g

Q. 12. Find the area of the region bounded by the curves,
y=x"4+2,y=x,x=0andx = 3.

[NCERT Ex. 8.2, Q. 3, Page 371]

Ans. The area bounded by the curves, y=x*+2,y = x,

_5 x = 0,and x = 3, is represented by the shaded area
6 OCBAO as :
Similarly, Area of OBAO = Area of OMBC — Area of /Y N2 =x242
OMBO
_(OXH2 x? i
_L 4 X_LT X y=x
2 0 3 0
L 2dx A X dx
40 4 T 403, "
3
1] (-1y 1[ (-1)
=—— +2(-1) |-| ——| —— e .
4{ i it X' < 5 > X
LN
2 8 12
- N\ vx=3
=L Y x=0
24
5,739 t
Required area =[7+7j:, 5q. units 2] Then,
6 24) 8 Area of OCBAO = Area of ODBAO — Area of ODCO

1

Q. 11. Find the area of the region bounded by the curve 2,
»* =4x and the line x = 3. A:.[(x +2)dx—dex
[NCERT Ex. 8.1, Q. 11, Page 366] 0 ‘

3 3 2 7P
Ans. B Y I
Y 3 3

N 0 0

A
|yi=dx 9 21
Al =15-==">sq. units
AT 2
: Q. 13. Find the area of the region bounded by the curves
i y*=9x and y=3x.
< 0 | [NCERT Exemp. Ex. 8.3, Q. 1, Page 176]
< —>X
'B Ans. Wehave, y>=9x , y=3x
I
! Solving y* =3(3x) =3y
I
:\C When =0, x=0 and when y=3, x=1
I
;(/, J\C'/=3 So points of intersection are (0, 3) and (I, 3).
[1] Graph of parabola y* =9x and ¥ =3x is
The region bounded by the parabola, y* =4x, and as shown in the following figure :

the line, x = 3, is the area of OACO.
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1]

From the figure,
Area of the shaded region = f(«/@ —3x) dx

= 3J.12x% dx—3j.x dx
0

Ao

1
=—sq. unit 2
2 sq. units 2]
Q. 14. Find the area of the region bounded by the
parabola, y*> =2px and x* =2py.
[NCERT Exemp. Ex. 8.3, Q. 2, Page 176]
We have ¥* =2px and ** =2py
Solving curves, we get
x4 — 4p2y2
xt =4p’(2px)
x* =8p’x

Ans.

x(x* —8p)=0
x=0,2p

When, x=0, y=0and when, x=2p, y=2p

So, points of intersection are (0, 0) and (2p, 2p) .
Graph of both the parabolas is as shown in the
following figure :

A

2= 2py (2p, 2p)

2= 2px

1]

From the figure,
Area of the shaded region,

A= j { ZpX} dx
_\/*J zdx_i

o1
) f{ } P{ }
=\2p ( 22p ] ( 8p j
2
8y —ipz _ar sq. units
3 3 3 2]
Q. 15. Find the area of the region bounded by the curve

y=x’,y=x+6and x=0.
[NCERT Exemp. Ex. 8.3,Q. 3, Page 176]

j x2dx

Ans. Wehave, y=x’ , y=x+6, x=0
Graph of function is as shown in the following
figure.
Solving, y=x’andy=x+6 we get
X¥=x+6
x*—x-6=0
*(x-2)+2x(x-2)+3(x-2)=0
(x—2)(x* +2x+3)=0
x =2, With 2 imaginary points.
Y
107
94
8-.
71,/
4 I

I

I

|

i y=x3

I

I

:

I
A ———> X
—27—6—5—4—3—2—11__ 1234

24
34
4+
51
64
71
\ [1%2]

Clearly x =2 satisfies the above equation.

Also from the figure it is clear that there is only one
point of intersection.

From the figure, area of the shaded region,

A= .[:(x +6—x")dx
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22 X 2 4 Y
={2 +6x — 4} = 5 +12=10 sq. units. [1v4] 1
0

Q. 16. Find the area of the region bounded by the curve
y'=4xand x’ =4y.
[NCERT Exemp. Ex. 8.3, Q. 4, Page 176]
Ans. We have y* =4x, ¥’ =4y

y*=9x

Solving curves, we get

x* =16y

<
Il
=

x* =16(4x)

— N W ks U1 0o O
S LI S e e B e

N
\ 4
>

o By I R R E
x* =64x 1
x(x*-4%)=0

x=0,4

When, x=0, y=0 and when x=4, y=4
So, points of intersection are (0, 0) and (4, 4).
A

2= 4y %4 T
v
[1]
From the figure, area of the shaded region,
9

Azj‘(x/afx)dx

9
= J.(3x1/2 —x)dx
0

1]
From the figure, area of the shaded region, _{ N2 T
0

A= I { 4x —} y2 2
—54—E 27 sq. units.
\/— s 1 1t 2 2 [2]
=4 | x2dx——|x*d
-[0 ax 4-([ xax Q. 18. Find the area of the region bounded by the line
. x =2 and the parabola y* =8x.
_ \/’[ 3/2} 1 {XT [NCERT Exemp. Ex. 8.3, Q. 7, Page 176]
o 413 Ans. We have, y* =8xand x=2

Graphs of parabola and line are as shown in the

—\/_ 43/ 2 1 143 following figure :
gng
43 Y
g—ﬁ Es units Il 2 =8
3 3 3 ¥ 2] 4 y =
Q. 17. Find the area of the region included between 37
y*=9xandy=x. 27
[NCERT Exemp. Ex. 8.3, Q. 5, Page 176] 11
Ans. Wehave, y*=9xand y=x X
Solving above equations : 1ol 1 2 3 4 °
y' =9y -
ot
=y=0o0r9 5l
Wheny =0, x=0 and y=9, x=9
So points of intersection are (0, 0) and (9, 9). _4\)/’ o

Graphs of parabola are as shown in the following

. From the figure, area of the shaded region
figure :
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Q. 19.

Ans.

Ans.

A= 2}(«/@ )dx
= 4ﬁj(xl/z)dx

=42 [ZWT

3 0

=4J§[§x2J5—0I

—g sq. units
3 q. .

[2]
Sketch the region {(x, 0):y=+4- xz} and, find
the area of the region using integration.

[NCERT Exemp. Ex. 8.3, Q. 8, Page 176]

We have y =v4-x’

y=4-x",y20

Yy +x'=4,y>0

X*F 5 1o 1 2 3

-1

v

Y’ [1]

Graph of the above function is semi-circle lying
above the graph is as shown in the above figure.

From the figure, area of the shaded region,

A= Jz‘(\/4—x2)dx
= j.(\/z2 —x7)dx

=0+2sin"'1-0-2sin'(-1)
=2xZiaxZ
2 2

=27 sq. units.

[2]

. Calculate the area under the curve y=2\/;

included between the lines x=0 and x=1.
[NCERT Exemp. Ex. 8.3, Q. 9, Page 176]

We have, y = 2Jx
Ory*=4x, x>0

The graph of the above function is a part of parabola
lying above,

AY
34
2 y/ﬂ}c
1
<_1 0 T35 >X
_1
v

The graph is as shown in the above figure.
From the figure, area of the shaded region,

A= jzﬁdx
0

1
:Z[Exw}
3 0

)

—é sqg. units
3 %%

1]

[2]

Q. 21. Using integration, find the area of the region
bounded by the line 2y =5x+7, x— axis and the

lines x=2 and x=8.

[NCERT Exemp. Ex. 8.3, Q. 10, Page 176]

Ans. We have, 2y =5x+7
S5x 7

Ory=""+=-

y 2 2

The graph is as shown in the following figure :

N

v

From the figure, area of the shaded region,

£5x+7
A=J2. 5 dx

8
:%I(Sx +7)dx
2

2 8
:l 5i+7x
2| 2 .

=%b32+1&40—m]

=96 sq. units

1]

[2]
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Q.22.

Ans.

Q. 23.

Ans.

Draw a rough sketch of the curve y=x-1 in
the interval [1, 5]. Find the area under the curve
and between the lines x = 1 and x = 5.

[NCERT Exemp. Ex. 8.3, Q. 11, Page 177]
We have y =+/x -1

y=x-1

The graph of above function is parabola with vertex
(1, 0) and lying above x-axis and for x €[1, 5], graph
is as shown in the following figure :

AY
3 |
21 L —
11
< >X
-1 O 1 2 3 4 b 6
1
v [1]

From the figure, area of the shaded region,

5 1
A=[(x=1)"dx
1

= |:§(x - 1)3/2:|1

16 .
=? Sq. units
[2]

Determine the area under the curve y =+a* —x
included between the lines x = 0 and x = a.

[NCERT Exemp. Ex. 8.3, Q. 12, Page 177]
We have y =+a’ —x°

]/2 gt
y+xi=a

Graph of above function is semi-circle lying above
x-axis.
The graph is as shown in the following figure .

Y
U\
a X=a
— 5 —>X
v 1]

From the figure, area of the shaded region,

A= j|£(\/zz2 —x?)dx

=

3 2 i
= {(\/az —x’) + %sin’l x}

a],

N

2 2
—10+Zsin1-0-Lsin"0
2 2

a
=—x—=
2 2

—”az sq. units
g T

[2]

Q. 24. Find the area of the region bounded by y =x

andy =x.
[NCERT Exemp. Ex. 8.3, Q. 13, Page 177]

Ans. Wehavey= Jxand y=x

On solving, we get
x=x

x=x
X —x=0
x=0,1

Atx=0,y=0andatx=1,y=1
Thus, curves intersect at (0, 0) and (1, 1).
Graph of y = Jx is part of parabola lying above

x-axis.
Y

14

X' < O

\
Y’ ]

The graph is as shown in the above figure.

From the figure, area of the shaded region,

A= ‘i‘(x/; —x)dx

5 1
:{sz/z_x}
3 2],

2 1 1 .
=———=— 5q. units
3 26 [2]

.25. Find the area enclosed by the curve y = —x* and
Q y y

the straight linex + y + 2 = 0.

[NCERT Exemp. Ex. 8.3, Q. 14, Page 177]
We have,y = —x*andx +y + 2 =0
On solving we get,

¥=x+2
x2-x-2=0
(x=2)(x+1)=0
x=2, —1
A
‘.\ o S
XS x4 1 5 3 > X
~11 |
]
! 1
1
2 =x I
Y _al !
|
_4..
_1% x+y+2=0

2 2]
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The graph of the above function is downward 4
parabola. 1|y
A= JZ‘(—x2 —(=x —2))dx 2 %
-1 !
2 _ lxg[yz/z ]4
=J.(x+2—x2)dx 23 :
-1

_ é[43/2 _ 13/z:|

[ 2 x3i|2
=|—+2x—— 1 32
| 2 3 . =§[(22) —1]
Z8 4 411, :1[23—@
13 2 '3 2 3
_[16-12-24+2+3-12 =7 sq. units
6 | 3 [3]
07l 9 . Q. 27. Sketch the graph of y = |x+3| and evaluate
=T=5 sq. units e

[1] J|x +3ldx
Q.26 Find the area of the region lying in the first )
quadrant and bounded by y = 4x%, x = 0,y = 1and
y=4 [NCERT Misc. Ex. Q. 3, Page 375]
Ans.

% [NCERT Misc. Ex. Q. 4, Page 375]
Ans. Draw the graph y=|x+3|
Y

y = 4x2

X<

- _ Jx+3 for x+320
y=x+3 |_{—(x+3)for x+3<0}

v ={x+3 for x>-3 }
Required area = Area ABCD —(x+3) for x<-3
- fx dy Finding Jl' x+3|dx
Here,
y=4x"
4’ =y
=Y
4
v
4
\/» v
= o
0 -
|x+3]dx=| |x+3|dx—| |x+3]|dx
Thus, j—a . J-s i L
Area required=fx dy = L, —(x+3)dx + L(x +3)x
2 -3 2 0
= 4\/;51 :[—x—3x} +{x+3x}
_.[1 7 Y 2 B ) L
1 g —(-3) —(-6)
:EL y"dy :7(2 ) —3x(—3)—{( > ) —3(—6)}
4
02 (_3)2
v | = +3%0 |- | L +3%(-3
44 o T
R E
2

-9 -36 9
| -0 3|30



384 I OSWAAL NCERT SOLUTIONS — Textbook + Exemplar - MATHEMATICS : Class-XI

Q.28.

Ans.

Q.29.

Ans.

:_—9+9+0—2+9
2 2

=-9+18
=95sq. units
b 3]
Find the area bounded by the curve y = sin x between
x=0andx =27. [NCERT Misc. Ex. Q. 5, Page 375,
NCERT Exemp, Ex. 8.3 Q. 17 Page 177]

N

'A

]

I 1 I

I | I

X'¢ J B : :D 9'¢
I
-1 N _'n i X= 27
2 O
2

Area Required = Area OAB + Area BCD
Area OAB = L”y dx

Here, Yy =sinx

T .
= IO sinx dx

= —[—cosx];r
=—[cosz —cos0]
=-[-1-1]
=—-2]

=2

AreaBCD = J.My dx

Here, y=sinx

2z,
= I sinx dx
T

27
=[~cosx]_
=—[cos2xw —cos 7]

1= (-1)]
=-2

Since area cannot be negative,
Area BCD=2
Hence,
Required area = Area OAB + Area BCD
=2+2
=4 sq.units
Find the area enclosed between the parabola
y* = dax and the line y = mx.
[NCERT Misc. Ex. Q. 6, Page 375]

The area enclosed between the parabola, y~ = 4ax,
and the line y = myx, is represented by the shaded
area OABO as

Y y=4x

[3]

A y?=4x
)

m? m

X

Q. 30.

Ans.

Q.31

The points of intersection of both the curves (0, 0)
and [ﬂ 4’1)

s
m* m

We draw AC perpendicular to x-axis.
..Area OABO = Area OCABO - Area (AOCA)

= J.:H/MZ 2Jax dx - J.:,,/,,,z mxdx

411/ m?

32 2 4;1/mZ
SHIRE

0

2 o

()]

_ 32’ _m[16azj

3 2\ mt
3247 8d
3m* m’

2
a .
=—— sq. units
3m [3]

2

Find the area enclosed by the parabola 4y = 3x
and the line 2y = 3x + 12.

[NCERT Misc. Ex. Q. 7, Page 375]
The area enclosed between the parabola, 4y = 3x2,
and line, 2y = 3x + 12, is represented by the shaded
area OBAO as

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)

41 4 3x?
= _[_25(3x +12)dx — _[_Zde

5 4 3 4
zl{sum} 3”
2| 2 L, 413,
:%[24+48—6+24]—%[64+8]

1 1
= 5[90] —2[72]

=45-18

=27 sq. units I3]

Find the area of the smaller region bounded by the
. Xty I AT

ellipse 7+T 1 and the line 3 2 -

[NCERT Misc. Ex. Q. 8, Page 375]
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Ans. The area of the smaller region bounded by

¥

2
the ellipse, f-q- y =1, and the line —+—:l, is
9 4 3 2

represented by the shaded region BCAB as :
Y

51
..Area BCAB= Area (OBCAO) —Area (OBAO)

_j \/:dx

—_—— — 2 —_—— —

—3[-‘.0\/9 x dx} 3_[0(3 x)dx

- 3 IRt
X 9—x2+gsin"£} -
2 27 3, 3 2

3

1,,

Il
W W N W
| o
N\
DN
N——
| S
|
|

9

|
|
X
|
—
N
|
)
-

= %(n —2) sq.units

[3]
Q. 32. Find the area (z)f the smaller region bounded by the
ellipse —+y— —1and the line —+> =1,
b? a b
[NCERT Misc. Ex. Q. 9, Page 375]
The area of the smaller region bounded by the

2
y—:l, and the line, ¥

Ans.

. X X .
ellipse, — —+<=1, is
a a

represented by the shaded region BCAB as
Y

N

2
AQH 2 ¥

waz

Yy _
+b_1

QR

v

..Area BCAB= Area (OBCAO) —Area (OBAO)

=j:b\/1—;‘jdx—j:b(1—zjdx

:BI“\MZ —deX—B‘[u(a —x)dx
a’t a’®

2 i 21"
_b e S .
al 2 2 aj, 2

0

SEOR

= @(ﬂ' —2) sq. units

4 3]

Q. 33. 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).

[NCERT Misc. Ex. Q. 13, Page 376]

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

Y

N

Ans.

—_ N W ok Ul

Equation of line segment AB is

Sx-2)

5—
—0=
y 4_
2y =5x-10

5

=—(x-2
y=5(-2)

Equation of line segment BC is

3-5
-5= (x4
)

0)

2y-10= —2x +8
2y =-2x+18
y=-x+9 ...(ii)
Equation of line segment CA is

(x-06)

0-3
_3=
y 2-6
—4y+12=-3x+18
4y=3x-6
3
=—(x-2
y=30-2 .. (i)

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

_ L“%(x ~ )+ [~ +9)dx - j:’%(x —~2)dx

5| x? R © o3[y ‘
=—|—-2x| + +9x | ——| —-2x
202 L2 42 T

=§[8—8—2+4]+[—18+54+8—36]—%[18—12—2+4]

3
-5+8-=(8
2®
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Ans.

Q. 35.

Ans.

=13-6
=7 sq.units

[3]

. Using the method of integration find the area of the

region bounded by lines : 2x + y = 4, 3x -2y = 6 and

x-3y+5=0  [NCERT Misc. Ex. Q. 14, Page 376]
The given equations of lines are
2x+y=4 ... (@)
2x-2y=6 ...(ii)
And, x-3y+5=0 .. (i)
Y
3
3 -+
2
1
=S50
21
34
4+
51
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) =
(CMB)

i x+5 2 4(3x—-6
:L [ 3 jdx—L (4—2x)dx—L( 5 ]dx
2 4 2 4

L P —[4x—x2T—l 3 _6x
30277 to2] 2 .

:l[8+30—l—5}—[8—4—4+1]—1[24—24—6+12]
3 2 2

Area (ALMCA) — Area (ALB) — Area

7 .
=——-4=——=—sq.units
2 2 21 3]

Find the area of the region {(x, y) : y ? < 4x, 4x ?

+4y 2 <9} [NCERT Misc. Ex. Q. 15, Page 376]
The area bounded by the curves,
{(x,y) yP <4x,4x7 +4y° < 9}, is represented as
Y
5..
41 1 \/—
1.\ 2 _
2 2 3 (2) y=m
4x* + 4y* =9 Z'C"’ 3
-1 (—, 0)
. Y B\ S
S > X
54 -3 _2-.‘_1_1_‘ 1:2 3 45
5vA (l, —\/5)
31
_4..
51
v

Q. 36.

Ans.

The points of intersection of both the curves are
(l,\/ij and [l'_ﬁj

2 2
The required area is given OABCO.
It can be observed that are OABCO is symmetrical
about x-axis.

..Area OABCO = 2 X Area OBC
Area OBCO =Area OMC + Area MBC

—I 2\/—d +'f/ —\9 —4x? dx
_I/zzx/—dx+.fl/2 ~J(3) = (2x)* dx

PutZJc:t:Mix:ﬂ
2
Whenx—% t=3and whenx=—,t=1

- j;”z\/E dx+%f Gy —(t) dt

r 12

!
2’

-l for o131

e ()
V2 o9 V2 9 (1
ERETRE (5)
9z 9 l(l)ﬁ

16 8 3 12

Therefore, the required area is
2x 9—”—2 m’l[lj ﬁ 79 in"(lj+—
16 8 312 8 4 32
[3]

Find the area bounded by curves (x -1)* + y =1
andx?+y2=1 [NCERT Ex. 8.2, Q. 2, Page 371]
The areas bounded by the curves, (x-1)* + y*=1
and x>+y%=1, is represented by the shaded area as

sq. units.
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Q. 37.

Ans.

On solving the equation, (x-1*+y*=1 and
x*+1°=1, we obtain the point of intersection as

{4t
PN B U

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.
The coordinates of M are (%,0].

= Area OCAO=Area OMAOQO + Area MCAM

= UOI/ZJI —(x—1)%dx + L;Z\II - xzdx}
1

- ["T*l,/lf(x— 1y? Jr%sin"(x—l)}2 J{g\/lfxz +%sin" x:}
0

1

12

S

=+t

| 4 12 4 4 12

i NER

=4 —

| 4 6 2

o B

_6 4

Therefore, required area OBCAO

2x z—ﬂ—ﬁ = zl—ﬁ sq. units [3]
6 4 3 2

Using integration find the area of region bounded
by the triangle whose vertices are (-1, 0), (1, 3) and
G, 2). [NCERT Ex. 8.2, Q. 4, Page 371]
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) .. (@)

N

1, OZ i |C (3,2)
AL
X< >X

\
Y’
Equation of line segment AB is
_3-0

1+1

y—-0 (x+1)

3
=Z(x+1
y 2(X+)

2 1
.. Area (ALBA)=J.IIE(x +1)dx = 3{’( + x}
12 2( 2 .

_3 l+1*l+1 =3 sq.units
212 2

Equation of line segment BC is

2-3
x—1
3—1( )

y-3=
—l(—x+7)
773

31 1| x? ’
. Area(BLMCB)= L (x4 T)dx = |~ 4 7x
2 2| 2 1

:l _2+21+1—7 =5 sq.units
21 2 2

Equation of line segment AC is

2-0

-0= +1
Y 3+1(x )
1
=—(x+1
y=2(+1
: Area(AMCA):lJ‘S(x+1)ﬂlx—l x—2+x 3
R 2 2027,
=l[g+3—l+l}: 4 sq.units
212 2

Therefore, from equation (i), we obtain
Area (AABC) = (3 + 5—4) = 4 sq.units [3]

Q. 38. Using integration find the area of the triangular region

whose sides have the equationsy =2x + 1,y =3x + 1
andx =4. [NCERT Ex. 8.2, Q. 5, Page 371]

Ans. The equations of sides of the triangle are y = 2x+1,
y=3x+1,andx = 4.
On solving these equations, we obtain the vertices
of triangle as A (0, 1), B (4, 13), and C (4, 9).

Y

N

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

= [ G+ ydx - [ 2x+ D)
{3x2 T {23{2 T
= x| —| = +x
2 0 2 0
—(24+4)—(16+4)

=28-20
=8 sq.units [3]
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Q. 39. Find the angle of intersection of the curves y* =4ax

. ) dy 2a a .
andx*=4by  [CBSE Board, Foreign Scheme, 2016] Yy =dax = e slope =2biw (1)
Ans. Equation of given curves Y V}
y* =4ax and x* = by x* =4by > dy _x —, slope=—r 2a ..(ii)
Their point of intersections are (0, 0) and dx 2b "
(4a1/ B, 40¥pY 3) At (0, 0), angle between two curves is 90° [4]
o] .
& Long Answer Type Questions (5 or 6 marks each)
Q. 1. Find the area of the c1rcle 4x* +4y* =9 which is (2 9. 22
interior to the parabola x* =4y . 376 + Zsm =

[NCERT Ex. 8.2, Q. 1, Page 371]
Y

xX2=4y

Ans. The required area is represented by the shaded

region OBCDO. Solving the given equation of circle,
4x* +4y* = 9, and parabola, x* = 4y, we obtain the

pointofintersectionas B [\/E, 1] and D (_ﬁ, 1]
2 2

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

..Area of OBCDO = 2 X Area of OBCO

We draw BM perpendicular to OA.

Therefore, the coordinates of M are (\/E , O).
Therefore,

Area of OBCO = Area of OMBCO - Area of OMBO

:f 7(9 _:xz)dx—f\/fdx
0 0
i
:%f\/9-4x2dx—
0

1«/5
fj‘xzdx
40

V2
2
1[&/9 4x? +zsm‘12—x} _l[x}
0

3 41 3

{ﬂfm in' ﬂ_l(ﬁf

12
ZQ‘FES _172\/—_£
43 36
V2 9. 22
=—+4—sinT ——
128 3

Therefore, the required area OBCDO

fefe]

J—+9 242
|6 40" T3 [5]

. Find the area bounded by the curve y= Jx,
X =2Y+3 jn the first quadrant and x-axis.
[NCERT Exemp. Ex. 8.3, Q. 15, Page 177]
Wehavey:\/;andx:2y+3
On solving we get,

y=+2y+

Ans.

3,y=0
Y =2y+3,y20
¥’ -2y-3=0,y20
-3y +1)=0,y=20
y=3-1 2]
The graph of function y=+/x is part of parabola

y* = x lying above x-axis.
The graph is as shown in the following figure :

[1%2]

From the figure, area of the shaded region,

3
A :J(2y+3—y2)dy
0

2 373
{2y+3y_y}
2 3,
[18+9 9-— O}
2

=9 sq.units

1]
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Q.3.

Ans.

0.4

Ans.

Find the region bounded by the curves y*=2x
and ¥’ +y* =4x.

[NCERT Exemp. Ex. 8.3, Q. 16, Page 177]
We have, y*=2x and K+yP=dx
y*=2x is parabola opening to the right of positive
direction x-axis :

xXP+yt=4x
= (¥ -2)"+y"=4 is a circle having centre at (2, 0)

and radius 2.
Solving curves

= x*+2x=4x
x? —2x=0
=x=0,2

When x=0, y=0 and when x =2, y=%*2
Point of intersection are (0, 0), (2, 2) and (2, -2) [2]
Graph is as shown below.

3
2

—1 1
—2 4
-3 4

1]

From the figure, area of the shaded region,

A= 2?/22 —(x-2)* - 2jx/ﬂdx

AT (2] {a5]
=2K0+0—0+2.2j—2\/—(22 }

16
3

=2(7r - gj Q. units

=2

[2]
Find the area of region bounded by the triangle
whose vertices are (-1, 1), (0, 5) and (3, 2), using
integration.
[NCERT Exemp. Ex. 8.3, Q. 18, Page 177]
We have vertices of the AABC as A (=1, 1), B (0, 5)
and C (3, 2).
5-1
Equation of ABis y—1=| — [(x+1
9 y [0 . 1]( )
y—-1=4x+4
y=4x+5 (i)

Equation of BCis y—5= (%](x -0)

Yy—-5=-x

Ans.

y=5-x

(ii)
Equation of line ACis y - 1= (2 1)( +1)
3+1
y-1=2(x+1).
4
dy=x+5 (i)
[2]

Solving equations (i) and (ii) we get point of
intersection (0, 5)

Solving equations (ii) and (iii) we get point of
intersection (3, 2)

Solving equations (i) and (iii) we get point of
intersection (—1, 1)

These lines are plotted on coordinate plane as
shown in following figure :

1]
From the figure, area of the shaded region,
A= j(4x+5)dx+j(5 x) dx —I(—)d
2 0 2P 2 3
4—+5x +5x-2 1L R
2 B 2], 412 B
:[0—2+5]+[15—3—0}—1F+15—l}
2 412 2
15 .
=— sq.units
2 [2]

. Draw a rough sketch of the region (x,y):y’ < 6ax

and x* +y* <16a*. Also find the area of the region
sketched using method of integration.

[NCERT Exemp. Ex. 8.3, Q. 19, Page 177]
We have y2 < 6ax , which represents the region

interior of parabola y*=6ax towards focus and
x*+y*<16a> represents the interior to circle

x*+y’ <l16a’

On solving circle and parabola we get,
x*+6ax=16a"

x*+6ax —16a*=0

(x=2)(x+8a)=0

x=2(1, — 8[1 [1]
Putting value x = 2a in parabola we get, the graph

of functions are as shown in the figure :
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Ans.

>

v [2]
From the figure area of the shaded portion is,

2a —4a
A= 2{'[\/6uxdx + I (4a)’ - xzdx}
0 2a

2a

3
3 >
= \/6u><2i + X J(da) - -rﬂsim’li
3 2 2 4
a

0

2 2 7 2a
=2|vJ6a=(2a)* +8a*.= - ==
{ 30 2 2

4a

2a

160> — 4a® — 84 .”}
6

On solving the above equation

2 8a’r
=2/ =\3a%+

= éaz(x/§+47r) sq-units
3 2]

. Compute the area bounded by the linesy = 4x + 5,

y=5-xand4y =x + 5.
[NCERT Exemp. Ex. 8.3, Q. 21, Page 177]

(@)
(ii)
(iii)

On solving the equations (i) and (ii) we get point of

y=4x+5
y=5-x
4y=x+5

intersection (0, 5)

On solving the equations (ii) and (iii) we get point
of intersection (3, 2)

On solving the equations (i) and (iii) we get point of
intersection (—1, 1) [2]
These lines are plotted on coordinate plane as
shown in following figure

i > X
3 4 5\¢6

—é/—sii—é—'/ti% 12
[1]
From the figure, area of shaded region,
p t tx+5
A=|4x+5dx+|(5—x)dx- | (—)dx
[ sy [ —xdr—[ (=)

-1

Q.7.

Ans.

Ans.

4x* ’ 2T 1« ’
=|—+5x| +|x——| ——|—+5x
2 B 2 N 4] 2 »

=[0—2+5]+[15—2—0} —EF+15—1}
2 42 2

15 .
=—sq.units
2 2]
Draw a rough sketch of the given curve,
y=1+|r+1,x = -3,x = 3and y = 0. Find the area
of region bounded by them, using integration.
[NCERT Exemp. Ex. 8.3, Q. 23, Page 177]

We have y=1+|x+1| ,x=-3x=3andy =0,

-x-1, x<-1
Now |x+ll_{+x+l, xz—l}

-x, x<-1
y:1+|x+1|= +x+2, x>-1

Graph of the above function with x = -3, x = 3 as is
shown in the following figure :

<— — —t —>X
-4-3-2_1_% 123 4

[3]

From the figure, area of the shaded region,

A= 2]1—xdx+ J}-(x+2)dx
-3 -1

277! 2 3
=_{x:| +|:x+2x:|
2], L2 1
S Y U
2 2 2 2

=16 sq. units

[2]

. Use the method of integration find the area of

AABC, coordinates of whose vertices are A(4, 1),
B(6, 6) and C(8, 4).
[CBSE Board, All India Region, 2017]

We have vertices of a AABC as A(—1, 1), B(0, 5) and
C(3, 2).
6-1

x+4
o 4j( )
2y —2=5x-20

_bx

2 (@)
4-6
8_6j(x—6)
y=12-x

Equation of ABis ¥y —1 =(

Equation of BCis y — 6=(

(i)

. . . 4-1
Equation of line ACis y—-1=| —— |(x — 4
q v [8+4J( )
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Ans.

Q. 10.

Ans.

X
4 (iif)
Y B (6, 6)
4, 1Al 64
v & 1 > %
i 6 8 [3]

These lines are plotted on coordinate plane as
shown in following figure :
From the figure, area of the shaded region,

t 5x t t 3x
A:2[(7—9)dx+!(12—x)dx—2[(7—2)dx
6 B 8 6
{SZ—%} {ux—xz} —{3’8“—2 }
4 6 4
=7 sq. units

(3]

. Find the area enclosed between the parabola

4y =3x* and straight line 3x — 2y +12=0.
[CBSE Board, All India Region, 2017]

Given that the curve 4y =3x @)
The line 3x —2y+12=0 (i)
From equation (ii)

_ 3x+12

2
Putting value of y in equation (i)
6x+24=3x"
x=4,-2

When x = 4theny = 12
When x = 2theny =3

Required area
) dx
[6]

A J-(3x+12 3x?

=27 sq. units.
Find the area of the region in the first quadrant
enclosed by x-axis, line x=,/3y and the circle
x*+y>=4. [CBSE Board, Delhi Region, 2017]
The area of the region bounded by the circle

¥’ +y*=4,x= 3 y, and the x-axis is the area of
OAB.

Y = By
x2+y?=
B A(By, 1)
X% 0 Byx
v
Y

The point of intersection of the line and circle lies in
the first quadrant (,/3, 1).

Q.11

Ans.

Q.12.

Ans.

Area of OAB=Area of AACB+Area of AABC

B

3xl=—

Area of AACB :leCxAC:lx
2 2 2

Area of AABC = J‘; ydx
Iz V4 -x*dx
N
r 2
N PPN
2 215

=|2x ”—\/—\/T—smlx/z—}

2 3

z B .
=| ———15s9. units.
32

Area enclosed by x axis the line x=x@y and

the circle x*+y*=4 in the first quadrant= 73 +

{7[ _\/5} = % units. [6]

3 2

Using integration, find the area of region bounded

by the triangle whose vertices are (-2, 1), (0, 4) and

(2, 3). [CBSE Board, Delhi Region, 2017]
i =§x+4

Equation of AB: ¥~

X
Equation of BC : y=4 Y

1
Equation of AC : y=5x+2

B (0, 4)
4 C@,3)
(-2, 1)A T

I
l
1 |
-2 0 2
Required area

:i(;x+4)dx+j( ;C)dx—_z[(;x+2jdx
e o] {52,

=5+7-8
= 4 sq. units. [3]
Using the method of integration, find the area of
the triangle ABC, coordinates of whose vertices
are A(1, 2), B(2, 0) and C(4, 3).

[CBSE Board, Foreign Scheme, 2017]
x+5

3

[3]

Equation of AB : y=

Equation of BC : y=3?x -2

Equation of AC : y=4—2x
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44
3 A0 B (4,3)
27 |
11+ ! |

! 1 :
of 1 ceo3 4

Required area,

A= j[“sjd j4 2x)dx - j[——zjd

1

1] x? ) 2| 3x? ‘
=—| —+5x —[4x—x J —-|—=3x
31 2 \ ! 4 )

15 7
=——-1-3=— sq. units. 6
2 5 54 [6]

Q. 13. Using integration, find the area of the region

Ans.

@ +y'<1<x+y)
[CBSE Board, Foreign Scheme, 2017]

(0, 1)
\ (1, 0)
N2

x2+y?=1

Required area,

:[iﬂ—(l—x)}dx

1 L
:[gxﬂ—xz +%sin’1x} —{x—x}
0

) 2
1. 1
=—sin" (1)——
2 2 2
T 1 .
=| =~ ——| sq. units [6]
4 2

Q. 14. Compute the area bounded by the lines x + 2y =

Ans.

2,y-x=1land2x +y =7
[NCERT Exemp. Ex. 8.3, Q. 20, Page 177]
We have lines

x+2y=2 -o(i)
y-x=1 ...(ii)
and 2x+y=7 ...(iif)

Solving (i) and (ii), we get point of intersection
(0, 1)

Solving (ii) and (iii), we get point of intersection
(23)

Solving (i) and (iii), we get point of intersection
(4,-1)

These lines are plotted on coordinate plane as
shown in the following figure :

Q. 15.

Ans.

.. From the figure, area of the shaded region

F 2—x t 2—x
A:I[x+l——jdx+j(7—2x— ]dx
0 2 2 2

3 t 3
—!;dx+.2f(6—2xjdx

2P 27
B |:3x:| ' |:6x B 3x:|
4 0 4 2
=3+(24-12)—(12-3) =6 sq. units. [5]
Using integration find the area of the region {(x, y)

x>+ y? < 2ax,y* = ax, x,y = 0}.
[CBSE Board, Delhi Region, 2016]

We have

2+ P < 2ax
= x*—2ax + i* <0
S>¥-2ax +a-a*+y* <0
= (x—a)* +1? <a
Also,

¥? = ax

To find the point of intersection of (x — a)? + yz = 42
and y* = ax

Substituting, y* = ax in (x —a)* + y* = 4%,

= (x—a)* + ax = a°

= +a%-2ax + ax =a*

=>x*-ax=0

=>x(x-a)=0

=>x=0,a
The graph is as follows :
F )
]
|
]
X’ ¢ >X
0,00\  @0)
l
(Il, —11)

Area of the shaded portion is :

Area:j:‘(\/uz—(x—a ’ —\/u—x)dx

Area:(xz_u./ —(x-a)’ + 5

Xx—a 2\/—

sin” ——
a

3/2]
0
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Q. 16.

Ans.

Q.17.

Ans.

5 a
Area = (o+ 0 —O—%sin"(—l) —#(u)” 1

[6]

Using integration, find the area of the region in
the first quadrant enclosed by the x-axis, the line
y = x and the circle x* + y* =32

[CBSE Board, Delhi Region, 2018]
Given:y = xand x* + y* = 32
Substitute y = x in x* + y* = 32, we get

P4+x* =32
=2% =32
= x? =16
=X = +4
(0, 5.657) y=x
X+yr= 32 (4,4)
(\B2, 0)
—10 —5 0 (4, 0)5
-5

From the above figure, area of the shaded region,

A= J';xdx+ fﬁ (442)2 - x2dx

2 [x (4{) x b2
g it N O P Y P
el o3t R |
16 4 4
= —+|0+16sin11-=+/32-16 —16sin"! 7:|
A=7 { 2 w2

=8+ [16E—Z><4—16><E}
2 4

=8 + [8n -8 - 4n]
=4m sq. units [6]
Using integration find the area of the region bounded
by the curves y=\/m,x2 + y2—4x = 0 and the
[CBSE Board, Foreign Scheme, 2016]

Their point of intersection is (1, NE) )

x-axis.

Q.18.

Ans.

N Xb\
p

>
N

Required Area,
A=[J@P - (-2 de+ [ V2 - xdx

1 2
x—2)\j4x—x* - X J4—x*
= (=2dx—x +2sin 22 2 AT ogint X
2 2 2 2
0 1

[6]

= (5771 — \/ngq. units

Prove that the curves y*> =4x and x* = 4y divide the
area of square bounded by x=0, x=4 and y=0 into
three equal parts.

[CBSE Board, All India Region, 2016]
Point of intersection of y* = 4x and x* = 4y are (0, 0)
and (4, 4);

N Q4 4)

x=4
< >X
01,0 Pl4
N A4
4 e
area (OAQBO):j[zJ— —4de
0
4
3
:{4x3/z _XH
3 12
0
32_16_16
3 3 3
tx? ' 16
area (OPQAO) = [~dx=—x"| =—
' 4 3

4 2
area (OBQRO) = jldy Ly
14712
[6]
Hence, produced the areas of the three regions are

equal.

%@i Some Commonly Made Errors

» Equations for all curves are different and have different standard form of representation.
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z@: EXPERT ADVICE

1> Learn all the integral formulae from the chapter.
v Learn all the graphs of parabola, circle, lines, etc.

15 Try to solve conditions and make graphs based on the given questions.
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