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Areas of Bounded Regions Ex 21.1 Q1

Given equations are

x=2 ---{1)
and 2 = 8x ---[2)

Egquation [1) represents a line parallel to v-aris and equation (2) represents a
parabola with vertex at arigin and x-axis as its axis, 4 rough sketch is given as below: -
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we have to find the area of shaded region . We sliced it in vertical rectangle width
of rectangle = ax,
Length =y -0} =y

area of rectangle = yax
This rectangle can move horizontal from » =0 to x =2

Required area = Shaded region OCED
2{shaded region 0ABO)

2[Eydx
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2.2+ |20 dv
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Required area = 33—2 square units
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To find area of region bounded by x-axis the ordinates x = -2 and » = 3 and
y-1=ux ---{1)
Equation (1) is a line that meets at axes at [0,1) and {-1,0).

& rough sketch of the curve is as under: -
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Shaded region is required area.

Required area = Region ABCA + Region ADEA

A = 3y +|IZhyax|

2 (x + 1) ax + |j_‘21[x +1) dx|
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We have to find the area of the region bounded by

Wo=3 ———[1]
and y? = 4ax - --[2)

Equation (1) represents a line parallel to y-axis and equation (2) represents a

parabola with vertex at origin and axis as x-axis. & rough sketch of the two

curves is as below, -
¥

We have to find the area of the shaded region. Mow, we slice it in rectangles,
Width =ax, Length=w-0=y

Area rectangle = yax
This approximating rectangle can mowve from x =0 to x = 3,

Fequired area = Region QC80
2{region 0A80)

2[0 N 4ax dx
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Fequired area= Ea sguare units
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We have to find area bounded by x-axis and parabola

y=4x—x2
= x2—4x+4=—y+4
= -9 -

Eguation {1} represents a downward parabola with vertex {2,4) and passing

through {0,0) and {0,4). A rough sketch is as below: -

(x=21 == (y=4)

1
the shaded region represents the required area. We slice the region in approxim ation
rectangles with width =ax, length=y-0=y
Area of rectangle = yax.

This approxim ation rectangle slide from » =0 0 x = 3, 50

Required area = Region O480
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Required area= 5 square units
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To find area bounded by

y* = dx - (1)
and x =3 ---{2)

Equatian [1] represents 3 parabola with vertex at arigin and axis as x-axis and

equation [2] represents a line parallel to v-axis.

A rough sketch of the equations is as below -
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Shaded region represents the required area we slice this area with approxim ation
rectangles with Width =ax, length=y-0=v

Area of rectangle = yax,
This approxim ation rectangle can slide from » =0to x =3, s0

Required area= Region OCB0O
2{region 0AB0)

2lgyx

2]3«34}(9‘){

4[3 feax

Required area = 843 square units

Areas of Bounded Regions Ex 21.1 Q6



We have to find the area enclosed by

5-’:4-—)(2

= ey ()
x=10 ——-[2]
we=2 ———[3]

Egquation (1) represent a downward parabola with vertex at [0,4) and passing through
{2,0), (-2 0). Equation (2] represents y-axis and equation (3} represents a line parallel

to y-axis.

& rough sketch of curves is as below: -

B0, 4)

Shaded region represents the required area. We slice this region into approxim ation
rectangles with Width =ax, length=yv -0=y

area of rectangle = yax,
This approximation rectangle move from » =0 o x = 2, s0

Required area = (Region 0420
= 13[4—;(2}0')(
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Required area = 3 square units
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We have to find area enclosed by x-axis and

yo=ax+1

= vi=w+l ---[1)
and x =0 ---{2)
x =4 ——-{3]

Eguation {1) represent a parabola with vertex at {-1,0) and passing through
(0,1) and {0,-1). Equation {2} is y-axis and equation (3) is a line parallel to

y-axis passing through [4,[!]. So rough sketch of the curve is as below: -
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We slice the required region in approximation rectangle with its Width =, and
length=y-0=¥

area of rectangle = wax,
Approximation rectangle moves from » =0 to x = 4, So

Required area = Shaded region
= (Re gion 0ECDO)

| ra

[X+1]MJ:

- %[{{4+1}Jﬁ)— {[D+1}M)]

ra

Required area= E[E\E— 1] sguare units

2
. 52 ] .
Thus, Required area = sguare units

Areas of Bounded Regions Ex 21.1 Q8



We have to find area enclosed by x-axis

x=0 5=2 ———[1]
and v2 = 6x + 4 ---[2)

Equation (1) represents y-axis and a line parallel to y-axis passing through (2,0)
. . . 2
respectively, Equation [2} represents a parabola with vertex at [_E’D] and passes

through the paints {0,2),{0,-2), so rough sketch of the curves is as below: -
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Shaded region represents the required area. It is sliced in approximation rectangle with
its Width =ax, and length = (y -0} =y

Area of rectangle = yax,
This approximation rectangle slide from » =0 to x = 2, s0

Fequired area= Region 948 CO

= |3 B + 4ax
] {E (B +4) -'\.|'IE|X+4}2
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Fequired area= % square units
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We have to find area endosed by

pi= -1 ---{1
and x =2

---f2

Egquation {1} is a parabola with vertex at {1,0) and axis as x-axis. Equation 2] represents
a line parallel to y-axis passing through (2,0).

A rough sketch of curves is as below: -
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Shaded region shows the required area, \We slice it in approxim ation rectangle with
its Width =ax and length=y -0=¥
Asrea of the rectangle = yax,

This rectangle can slide fram x =1 tox =2, =0

Required area = Region A&8CA

= 2 [Region ACCA)
= 2]12de
= 2[f e - 1dx

= 2[%(;(—1]@}12

- 5[0 =T (- 95T

s0-0)

Required area = % square units
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It can be observed that ellipse is symmetrical about x-axis,

2
Area bounded by ellipse = 2_[\,: dx
u]

2 X2
= 2[3 -2 dx
! 4

_ ST d

X = 4 X :
=3{§m+§sm EL
= 3[1{0)+ 2sin [1) - 0- 2sin!(0] ]
- 3[x]

= 3x 5g. units
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Ox2+ 4y = 34
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We have to find area enclosed between the curve and x-axis.
¥ = E\E -x% xe [D,l]

= yieax® =4, 4 2[0,1]

2
ol ¥
= Td-T-lJX![DJl] ---{1]

Equation [1] represents an ellipse with centre at origin and passes through {il,[ll
and [0,%2) and x [0,1] as represented by region between y-axis and line x = 1.
A rough sketch of curves is as below: -

0.4
L
Shaded region represents the required. We slice it into approxim ation rectangles of Width =ax

and length=y

Area of the rectangle = yax,
The approzimation rectangle slides from x =0t x =1, 50

Required area = Region QAPBO
= [gyax

[a21 - x %

2

-2 [[%Jl—_u %sin'l {1]] 0+ u]}

z[szgsm—lm];

. T .
Required area = = square units
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To find area under the curves

¥ = PO

= xTeyp?= g ] £

Between x = 0 ---{2)
K =3 ———{3]

Equation (1) represents a drcle with centre [0,0) and passes axes at [0, £a)
{i—a,l:l} equation {2} represants y-axis and equation x = 3 represent a line

parallel to y-axis passing through (a,0).

A rough sketch of the curves is as below: -
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Shaded region represents the required area. We slice it into approxim ation rectangles of Width =ax
and length=y -0 =y

Area of the rectangle = yax.
The approximation rectangle can slide from x =0 to ¥ = 5, 50

Reguired area= Region CAPEBO
= Jg yax

= [afa? - xidy
X 7 7 at 1=
- E =X +?5|n [;] i
2 32 2 & -1
- [E«,Ja - +—sm [1]} [D]}

- " -
Required area= :az square units
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To find area bounded by «-axis and

2y =B +7 ---[1)
x=2 ---(2}
x=8 ---(3)

Equation (1) represents line passing through [—%,D] and [D,;] equation (2}, {3)shows

line parallel to y-axis passing through (2,0}, (8, 0) respectively.

A rough sketch of curves is as below. -
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Shaded region represents the required area, We slice the region into spproximation rectangles of Width =ax
and length=y

Area of the rectangle = yax.
This approximation rectangle slides from x =2 to x = 8, s0
Required area= [Region ASCDA)
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Required area= 96 square units

Areas of Bounded Regions Ex 21.1 Q15



we have to find the area of circle
xEyp?=g? ---{1)

Eguation (1) represents a circle with centre [0,0) and radius 3, so it meets the axes at

(+=,0),{0,£3). & rough sketch of the curve is given below:-
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Shaded region is the required area. We slice the region A284 in rectangles of

width ax and length =y -0=y
Area of rectangle = yax,
This approxim ation rectangle can slide from » =0 tox = 5, s0

Required area=Region ABCDA
= 4[Region AZ0A)

=4 (j; ydx]

= 42 Ja® - x7ax

2 &
= 4[£«Ja2—x2 +a? Sin_li]
El
0

Required area = xa° sg.Units
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To find area enclosed by
x=-2,x=3,y=0andy=1++1]

= v=1+x+1,ifx+120
v=24+x ---f1),ifxz-1

Il

and  y=1-(x+1),ifx+1<0
= v=1l-x-1if x <-1
= Vo= —x ---{2), ifx<-1

So, equation 1) is a straight line that passes through {0,2) and (-1,1). Equation

{2) iz a line passing through {-1,1) and {-2,2) and itis enclosed by line » = 2 and

% = 3 which are lines parallel to y-axis and pass through (2,0} and [3,0) respectively
vy =015 %-axis, S0, a rough sketch of the curves is given as:-
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Shaded region represents the required area.

So, required area = Region [ABECDFA)
Required area = {region ABEFA +region ECDFE) ---{1)

region ECOFE is sliced into approxim ation rectangle with width ax and length vy,
area of those approxim ation rectangle is vyax and these slids from » = -2 to w = -1,

Region ABEFA is sliced into approximation rectangle with width ~x and length ..
area of those rectangle is y,ax which slides from » = -1 to w =2, S0, using equation {1},

Fequired area= j_'éyldx + j_glyzdx

- 1% -x}_ f«x 2 +§)wf
Nl
[ 2 {e)- ()]

. 27 .
Required area= - sg.units
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Consider the sketch of the given graph:y =[x = 5|

v

Therefore,
1

Required area =f yax
0

= ESc,'r units
554

Therefore, the given integral represents the area bounded by the curves,
x=0,y=0,x=1andy=—(x-5).
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The given equation 15 ¥ = |.r+3|

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

x|-6]|-3

—4l-3]-2[-1]0

| = 2

1 0 1 2 |3

On plotting these points, we obtain the graph of » =§x+ 3| as follows.

It is known that, (x+3)<0 for —6<x<-3and (x+3)z0for -3<x<0

j:|(x+3)|dx

= —_C (x+3)dx+ _l‘_[;{r + 3 Jdx

‘%. + Sx}_ﬁ - [%. + 3;1:}‘_3
(3 5y (o) (-3)
(oo (ool (00
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We have,

x+1, ifx+1z0

-pel- |

—[x+1),ifx+1<0

1) ,if v = -1
y={{X+ )if x

-x -1, ifw <-1

= ¥=x+1 {1)
and y = —x -1 {2)

Equation {1} represents a line which meets axes at {0,1) and {-1,0). Equation [2)
represents a line passing through {0,-1) and {-1,0)

& rough sketch is given below: -
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Fequired area= 9 sq. unit
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To find the area bounded by

Hoaris, x=3, xy=4and xy-3x -2y -10=10

= vy [x - 2) = 3x + 10
v + 10

= =
x =2

& rough sketch of the curves is given below: -
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Shaded region is required region.
It is sliced in rectangle with width =ax and length= ¥

Area of rectangle = yax
Thi=s approximation rectangle slide from » =3 to » = 4. S0,

Required area= Region ABCDA
= [3yax

4 3% +10
= A
e

= j;[3+ 18 ]a‘x

-2

4 4
= [3x), + 1|Eu{||:||;||x—2ﬂ-3
={12-9)+16(log2 - log1)

Required area= (3 +1610g2) sq. units
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To find area bounded by y = g+ Zsin®x,

“-a3dis, x=0Dandx =x

& table for values of v = g+2 sin? x is:-

X 0 kg k' JT Fid 2 37 S T
5] 4 3 2 3 4

T L2 1.57 2.07 2.57 3.07 3.57 3.07 257 2.07 1.57

—+2s5in"x

& rough sketch of the curves is given below: -

Shaded region represents required area. We slice it into rectangles of width =ax
and length= v

Area of rectangle = yax
The approximation rectangle slides from ~ =0 to x = 7. So,

Required area = [Region ABCDO)
= |g ydx
= ]g[g+ Esinzxjdx

= ]g[g+1— CDSQX]G‘X
x sin2x T

= | Saax -
z 2 1,

[}

Required area= g(:r +2) sg. units
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To find area between by w-axris, ¥ =0, ¥ = 5 and

y=%+25inzx ---[1)

The table for equation (1) is:-

* f il z z r 2 3w Smo| o7
=] 4 3 2 3 4 o
Y 0 0.66 125 123 2.9 128 1.25 D.66 0
¥
0,3) §
{0,2) f,’f_
r,.r”—_.,\ Pix,v)
" | B
ya 1
0,1 8 x—\
N ==l S L
Y|wo {,,\HQ
4 N\

Shaded region is the required area. We slice the area into rectangles with width =ax,
length=y

Area of rectangle = yax
The approxim ation rectangle slides from » =0 to x = &. S0,

Required area = [Region A804)

= [§ ya

Er

=g [i+ Esinszdx

=7 [i+ 1-cos Edex

r

xZ sin2x
= _+X_
25 2

=[£+x-n]—[0}

. 3 .
Required area = ?ﬂ sq. units
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Fram the figure, we notice that

The required area= area of the region OABO + area of the region BCDBE
+ area of the region DEFD

%
Thus, the reqd. area = IDZ cos # di +

e
cos e du
b

+ J-E?%CDS W
2m

Sin 3%
[ :| : 3%

.2 LW . Y
SIN— — SIn—[+ | sINZ2n - 51N —
2 2 |: 2:|

=[5inx]3§+

= [sini— 5inD}+
2

=1+2+1 = 4 square units

+[sinx]
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To find area under the curve
W = sinx

and y = sin2x

between » =0 and x = %

-~ {1
-~

& rough sketch of the curve is given below: -

drea under curve y = sin2x

Itis sliced in rectangles with width =~ and length=y,

Area of rectangle = v ax

This approxim ation rectangle slides from » =0 fo x =

0] =

X 0 E s T g g

& 4 3 2

Y=sin X 0 0.5 0.7 0.8 1
¥=3in 2 x I 0.8 1 0.8 il




Required area = Region OPACO

Ay = [Fvdx
= [,:,5 Sin2x dy

|-cosex |3
2 o

g

3 .
A, = — sqg.units
1T 3 g

Area under curve v = sinx

Itis sliced in rectangles with width ax and langth v,
bdrea of rectangle = yoax

This approxim ation rectangle slides fram x =0 to x = % Sa,

Required area= Region Q400
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1
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Ma] =

|

—
LR

1 .
A, = 5 £Q.units

So,

1 3
Azt Ay =—1—
2Tl gty
.'42:.41=2:3
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To com pare area under curves

Vo= cosZx and Vo= sin“x between x = 0 and x = .

Table for v = cos?x and v = sinx is

X 0 E E T T 27 37 Sx

G 4 3 2 3 4 u]
Y=os 1 0.73 0.3 0.25 1] 0.25 0.5 0.73
Y=gin'x n 0,25 0.3 0,75 1 0,75 0.5 0.25
= = rd
{0,1) L{t _5/\' AEPT Rema
™ [y ¥4 ™

- 4 \\ 4 S/ \'\_\
4 \ / N
/ \ S/ \
T A k. 3 o
4 VS hY
Fd l.: I_." '._1. D
o) B (m.0)

drea of region enclosed by v = cos? x and axis




A; = Region CABC + Region BCOE

= 2 {Region BC08)

=2[7 cos? X dx

z
_ o [1— CDSEX]G,X

“[e-o-(5 2]

=I5 —

il
2
Ay = g sq.units ---{1)

2

Area of region enclosed by v = sin® x and axis

A, = Region QEDO

= JZsin® x dx

=Ia{l—c052x]dx
2
1 sinzx "
= | w-
)

[{7-0)-{0)]

P

Az=§ 5. units ---{2)

From equation [1) and (2],
Ay = A,

So,

2

2x = Area enclosed by v = sinx

Area enclosed by v = cos
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The required area fig., of the region BOBR'RFSE is enclosed by the ellipse and the
lines ®x =0 and x = ae.

Mote that the area of the region BOB'RFSE

- 3 b .ae
= 2|Ij yoe = 2 — |E| «Jaz - x7dy
o a o
z =15
2b | = a . -1 H
= _[E 1,|'a2 _ oyt +?5|r'|1 —}
a

a
= — |aeyd - e +4a
2a

= ab | eyl - &% 4+ gint e]

2h 5 T o 2 ot E}
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— Xt 4yl agt

-

Area of the minor segment of the crde

=2i Jat = x¥dx
3

r 2
X & g
=22 Jaf-x%s Tsinl
B T2 2];
z

N ) R A
= 2SII'T [2] 43 1 2Slr'l pl

- %(4:— 3J§]sq. units
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Area of the bounded region

ha

=
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w = Zcosk, y = Zsint

1
p : p % !

Area of the bounded region

I

Z
= 4_[25ir'|tdt
u}

= —S[t:ost}g
= -g[0-1]

= 25q units

Mote: Answer given in the book is incorrect.
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