In this chapter, we will study a specifie application of integral to find the areas of
bounded regions, area between lines and arcs of cireles, parabolas and ellipses in
their standard form only.

APPLICATION
OF INTEGRALS

AREA OF BOUNDED REGION N CHAPTER CHECKLIST

Area of bounded region can be assumed as composed of large number of very
thin vertical (or honzontal) strips.

1

¢ Area of Bounded Region

* Area of Symnmetrical Region

# Area of Region Bounded by
a Curve and a Line

Consider an arbitrary strip of height y and width dv. Then, d4 (area of
elementary strip) = yax. This area is called elementary area, which is located ar
an arbitrary position within the region, so by :u:lrjing up the elementary areas of
thin strips across the region, we ger the required area.

Area of Region Bounded by X-axis,
Lines x =a, x =b and Curve y = f(x)
The area of the region PQRSP bounded by the curve y = flx), the X-axis and

lines x = @ and x = &, will be the result of adding up the elementary areas of thin
vertical strips across the region PQRSP.

Thus, [Ar:a=j:id=‘c;eﬁ=ff{x]ir]

e T]\'u: area of the region bounded by the curve .-‘1=j‘lxﬂj.'
x4+ y =16 and lines x=1and x=2 in | gquadrant is !

N 2 5 »
given by =L 1||di' - '}'_ﬁf}l [here, we take 2 honzontal strip]
Area = j] oy

3 2

Y [ T, 4 . )

1 3 =|=yl—y" +— =
=L Vi~ —x~dx  [here, we take a vertical strip] [2 k4 2 o 4]|
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Area of Region Bounded by Y-axis,
Lines y=¢, y=d and the Curve x=f(y)
The area of region PQRSP bounded by the curve x = f( ),

the Y-axis and lines y =c and y =4 is given by

'[m{m:fxd;:f ft,r:mfr}

c?. The area of the region bounded by the curve
x +I_].r1=|ﬁ and lines y=1and y=2 in | quadrant is

given by

e.g. The area of the region bounded by the line 2x — y=2

andli:nﬂx=4la.ndx=%i5 given by
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sl B T
x \o_/‘ x

(2 6+ st~ (L6 T s gt )
=l 16 —4 + 8sin y (7 16 —1+8sin 4)]

P

<~

n (1 e1ieq 1)
=243 +8x—— —‘\/15'{'8 =
; 6 (2 sin 4 ]
= 2J;+4_n_(—f5+85in" %)]sq units

3

Note The area should be same, either by taken horizontal stnp or
vertical strip.

-

Area of Region when Curve

is Below the X-axis

If the curve y= f(x) lies below the X-axis, then area
bounded by the curve y = f(x), X-axis and the lines x = 2
and x =& comes out to be negative. But only numerical
value of the area is taken into consideration.

Y

X x=3 dx x=b

>

y=f{x)

¥

Thus, if the area is negative, then we take its absolute value,

ie. [ £ die].

el a0

e.g. The area of the region bounded by the line 3x— y=3

A

A

andli:m::x=zlam:|x=2 is given by

Area =

fordel [y
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Area of Region when Curve is
Above and Below the X-axis
[t may happen that some portion of the curve is above the

X-axis and some is below the X -axiz, which is shown in the
ﬁgun: gjvm below

Here, A; > 0and A, < 0. Therefore, the area 4 bounded by
the curve y= f{x}. X-axis and the lines yx =g and x=F1s
given by

;q =14, |+ 4, =|_Ef{x]ai- |+ff{x}a!;|

¥ cbe (2,00
f
ln'-“:"]r; 1 ¥=2
-':=£_| n
¥

1

L Bx=3)d |+L‘{3x —3)dx

3 1
x
2

- 112

1

+3 £—x
[2 ]I

ad
|

3412 15
8

HNote Area of any bounded region cannot be negative.

Sketches of Some Standard Curves

e @)

Equation of curve Sketch
1. (a) Straight lines ¥,
¥x=gand x=-a, £=-a
where a = 0 rma
X X
| I
rl!
{b) Straight lines ¥
y=hand y=-b, ._m_ﬂ_.g,.-:b
where b =0 :
x5 X
[a]
-b
{ﬁ'—!r =-0
e
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Equation of curve Skatch Equation of curve Skatch

2. Straight lines ¥ 7. (a) E,‘I,imﬂﬁ ¥
= d = — X _
y=xand y=-x ﬁ'&} IEI_=+ e 1, when ©.5)
) a=h i~ a, o
Xy s X Vertices = (= a, O}, X'*I ta,l}:]x
o Centre, 0= (0, 0) Q‘w
y=-x
.r,ul lD-_b]
3. Straight lines ¥ b
x
XiX tazn s :
b pse X4 Xz !
:+}'=a.er=b b[ %4-%" &) Ellpma_’i-ﬁ_-l' (0. b)
¥ Afa. 0) x whena< b
" a -\\ Vertices = (0, £ b) f—a, 0 (&, O
Centre, 0 = (0, 0) e gmj .
v
4. Modulus function ¥, 10, — b
T

¥=| x|

rforxz0 S A
¥= i

—xforx=0 ¥ F A x 8. (a) Sine function ¥

[#] y=gnx
1
H 2

. ¥ H n i X

5 Circle s + y* =a° ¥
Centre (g, 0) "
Radiun =a {B) Cosine function F\
¥ =008 x .
5 ﬂ\i//; -
[N
6 (3) Parabola y* = dax Workine Rul Find the Area Bounded
(o ¥ = —dax] s 22) orking Rule to Fin ‘ unded by a
Pt o & 2a) Curve, X-axis and Two Ordinates (x = &, x = §) or
m’;g:g% ' ! yE=dax a Curve, V-axis and Two Abscissae (y=c, y=4)
or(-a0) b E 1| X For finding the area of bounded region, frstly we identify
— 1 Q =8 I'.Ig I'C’g " :f'
Length of Ea. Wi{: @ the region, whose area is to be computed. For this, we draw
laktarachum = 4a the ruu.g;]'l sketch of giw:n curve and the g;j\-'l:n lines x=a

a-2af n YL
ta-24 & (e, ~21) and x=F (or y=c and y=4), which enclose the area with

{b) Parabola »* = day X-axis {or }"-;xis]l. Nm?:'. fl:-]]uwing CASes arise

[or ¥ = - da Case | If the bounded area included berween mwo ordinares
x=aand x=band lies above X-axis, then consrmucr
Vertex, 0 = . .
N (9.0 an arbitrary vertical strip of heighr ¥ and width sl
Focus, 5= (0 a) and rhen
or (0— &) .
Length of Fequired arca = j yadx

latusrectum = 4a
If the bounded arca lies below the X-axis, then

Required area = Ij&_yix|
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Case 11 If the bounded area lies to the right of ¥ -axis and
included berween two ah;cissm:l]y = :md]_y=.ﬁ'. then

construct an arbitrary horizontal soip of length x and
width dy and "““.f

Required area = j xdy

If the bounded area lies to the left of ¥-axs, then

Required area =

oo

EXAMPLE |1| Find the area of the region bounded by
the parabola y* = 4ax, its axis and two ordinates x = 4
and x =9 in first quadrant.

Sol Given equation of parabola is y* = 4ax, its axis is ¥ =0
and vertex is (0, 0). Also, given ordinates x =4 and x = 9.
The bounded region in I quadrant is ABCDA.

C
14 g

x=9
¥ !

x Ak DX
¥ =dax

I

~. Required area -j: yde= f ax dx
[+ y* =4ax = y = +fiax, as y is in I quadrant]
.zﬂfﬂn‘x-ﬁ[g]‘?
= 2a x 2 [0 = (4]
= 3 () - (2P
.%-..I'E[z?-s] -%-.."E[ﬂj-l-ﬁﬁsqumu

7642
3

Hence, the required area is

5 units.

EXAMPLE |2| Sketch the region lying in the first
guadrant and bounded by y =9x*, x =0, y=1and y = 4.
Find the area of region using integration.
— - * * 1 .
Sol Given curve is y = ox? = ¥* -;— ¥ i)

It is a parabolic curve, which open upwards, symmetrical
about Y-axis and passes through the origin.

¥
Oy=4n
=04
" ¥= 8
X+ 3] X
¥
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. Required area = Area of bounded region ABCDA

-!Txdy-;-f -,Jr;dy ['.'xz-%yﬁ x-%ﬂ]

-I ﬂl-l E 43'&— ez
5[:”2][ 3“3[{] 1™

= ; [(2P =1] = %sq units
Hence, the required area is % sq) umits.
EXAMPLE |3| Using integration, find the area of region

bounded by the line 2x + y =8, the ¥-axis and the lines
y=2and y =4

1
Sol Thegh'enlme.ﬂ.ﬂisz:r+y-a==x-4—§y
¥

Required area = Area of region PORSP
= Area between the line x --1.—%:,-,
the ¥-axis and the lines y = 2and y =4

4 1
-J:xdjr-‘[)[-i—;y]d}'
-[4}I—I4L:I =GB =]

=]13=7 =5sq units
Hence, the required area is 5 sq units.

Wote Sometimes, lines x =3 and x = b {or y =c and y=d) are not
given to us, then we find the intersection points of curve and awmes. If
we get the intersection of curve with both axes, then we can consider
gither vertical strips or horizontal strips for caloulsting the area of the
region.

EXAMPLE |4| Find the area of the region bounded by
: 2

the ellipse x? +FT = lin fourth quadrant.

- § 2

Sol Given equation of ellipse is I? + '1:—- 1 Ai)

We know that the standard equation of ellipse is

. z
x -
F +:—2 =] ...{II]
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On comparing Eqs. (i) and (ii), we get
a'=9 and b =4 =a=%and b=2
Here, we see that a > b, so the horizontal ellipse will be

formed.
Y,

x=+£='l
203 97a
3. 004 —x~<ﬁ{3_n.:|
’ Cﬂjt/ '

B10. -2

Mow, required area = Area of region in IV quadrant
= Area of region (B0

!E".lg—xz dx
3

[ L-I——ﬁyng]

2 -x! +—sm ’ l:l
2
[ !’Jai - dr= —'draz -+ Iﬂ!—sin 'l(i]i|
2 2 a
Zl 3 9 43 9
[;-MIE-‘J * Esm - 0o 3-:..111 Eﬂj]

= n'}dx

2=

2

9
= b —n—=i
3 z 2

== -3jlt units
i 4 ™

Hence, the required area is 3?11 5q units.

EXAMPLE |5] Find the area bounded by the line y = x,
the X-axis and the lines x = -1and x = 2.

Sol We know that y = x is the line passing through the
origin and making angle of 45° with the X-axis as shown
in the given figure. Now, we have to find the area of the
shaded region.
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Required area = Arca of OACO + Area of OBDO
o 2
= I_[_: ydx |+ Lyd.t

[ area OACDs below the X-axis
s0 we take its absolute value]
= u- xadx
-1

=L
oo

4 1 4 5
[-—ﬂ]- — = Esq units
Hence, the required area is 5/2 sq units.

+ I:xdx =

2 2 2

EXAMPLE |6]| Find the area bounded by the curve
vy =sin x between x = 0 and x = 2n. [NCERT]
Sol The graph of y =sin x is shown in the figure below

Y
A ¥ =ENnx

g dm2 p

AN N

Clearly, required region is bounded by y = sin x, X-axis
and lines x = 0and x = 27, which is represented by
shaded region.
. Required area = Area of region QABD

+ Area of region BCDR

I:. sin x dx

-rsm x dx +

[since, in region BCDS, the graph is below the
X-axis, so its area comes out to be negative,

therefore we take the absclute value]

= [=cos x]j -I-I [=cos x]i'

= (= cos 7 + cos 0) + |= cos 27 + cos @
=(1+1)+|=1=1]
=2 |=2|= 2+ 2=m4 squnits

Hence, the required area is 4 sq units.

AREA OF SYMMETRICAL
REGION

Sometimes, the bounded region, for which we have w
caleulate area, is symmetrical about X-axis (i.c. symmetric in
land IV or in Il and 11l quadrants) or ¥-axis (i.e. symmetric
in I and Il or in Il and IV quadrants) or both X-axis and
¥-axis (i.e. symmetric in all quadrants) or origin

(ie. symmetric in | and Il or in Il and IV quadranis).
Then, firstly we calculate the area of bounded region in one
quadrant and then multiply this area by number of
quadrants in which region is symmetrical.
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EXAMPLE |7| Sketch the region {(x, y): y = \14 -x*}

and X-axis. Find the area of the region using integration.
[NCERT Exemplar]

Sol. Given regionis {(x, y): y= 1}4 - x*} and X-axis
Y

iyl N

-2.0) Of ox (2.0)

Y

Wehave, ymfi=x" = y' ma=x? = x* 4y =4
This represent the equation of circle having centre (0, 0)
and radius 2. But original equationis y= V4 =x".s0 y
is positive. It means that we have to take a curve above
the X-axis.

Thus, only semi-circle is formed above the X-axis.
Since, the region is symmetrical about Y-axis.

~. Area of shaded region,

A= Zf ydx = ZI:\}-i - xldx= ?.I: 2* = xdx

[ 2
m2| XJF -2 +-g—-sin"i
2 2 2

=2|2.04+ Z-E-E-Z-Zﬂn"(O)
2 2 2

[ =
=2 2-;1-0]. 21 sq units

EXAMPLE | 8| Using mtegmtlun, find the area enclosed
by the circle x + yz a
Sol Given equation of circle is x* + y* = a°, its centre is

(0, 0) and radius is a. It cuts the X-axis at A(aq, 0) and
Y-axiz at B{0, a) Also, it is symmetrical about X and

Y-axes both. v

(0. 5)
¥ x4yE =g

oL
N

¥
Clearly, area of region in I quadrant

= J: ydx = E Ja* = x* dx [consider vertical strip]

[-x?+ y* =ma® = y = fa® = x*, as yis in | quadrant]

"

e @)

na’

B e—
4
Now, required area =4 X Area of region in I quadrant

[since, region is symmetrical in all quadrants]
2

na 2 )
=4 X ——= 7la” sq units
4

EXAMPLE |9] Find the area of the smaller part of the
circle x*+ y? =a’ cut-off by the line x =—=.
y v V]

[NCERT]
Sol.  Given equations of circle and line are
X+ yz =q° (i)
and xm— i)
¥
Y
2
g e
? f \t}‘(vz ]
X !
8
a
X -;I?
Y

Clearly, required region is APBCA, which is
symmetrical about X-axis. and the xr-coordinate of point

) i @
of intersection curve and line is T
2

Mow, required area = Area of region AFBCA
= 2 (Area of region APCA)

-Erﬁ.ﬁydr -EJ:HE at = x* dx

r !
=
2 2 a|a

[+
frb 5 s3]

_ai._l _ a ai_az.,_l
_[Tm {1}] iz 2 :E}

2

]

]
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2 2 4 4
e’ =22 dlim=32)
= =
4 4

sq units

at{m=32)

Hence, the required area is S Units.

EXAMPLE |10| Find the area bounded by the curve
x=.ﬁ—f and the Y-axis.

Sol.  We have, xlé—yt
= _].ri-—x+4 = J.ri-—{_r—-t]
¥
-~ JA
BN
¥ L Bi4. 0 X
V= —x-4)
~c
T

which is the parabola of the form Y * = = 4aX.
Its wertex is (4, 0) and it is symmetrical about X-axis.
~. Required area = Area of shaded region

IE{AIeanfreBinnGABﬂjIZI:ydx -2_[: 4 = x dy
[rx --1.-J.ri==- J.rla.lll-i—x,asy:is:inlquad:ant]

" PR Tl
-zjn[4-x3‘”dx-2 e i
32 "

== zxf[{-t -x)"f = -%[{4 =4 = (4 =0)*"]
4 sy 4 32
= e [ 4 = =4
S [0= Il S %(4)
4 2.2 4 32 :
3:!:{ ] : ke : 5q units

32
Hence, the required area is 3™ units.

AREA OF REGION BOUNDED
BY A CURVE AND A LINE
To find the area of the region bounded by a line and a

circle, a line and a parabola, a line and an ellipse, we use the
following steps

L. Firstly, we draw the rough sketch of given curves and

identify the region for which we have to find the area.

Get More Learning Materials Here : i
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II. Find the intersection point (or points) of curve and
line.
II. Draw perpendicular lines from the intersection
points of line and curve to X-axis (or F-axis).
If these perpendicular lines divide the region (whose
area is to be determined) into two (or more) parts,
then take two (or more) vertical strips (or horizontal
strips), otherwise take one vertical strip (or horzontal

strip).

IV. Now, find the area of region by using the suitable
formula, i.e.
For one vertical strip Arca = r_ y dbx, where y is
height of the vertical strip.

For two vertical strips

Area = ‘r ¥y e+ J‘i ¥, dx, where and
= i =g = ' ay T2

represent the heights of vertical serips.

ar
For one honizontal strip Area= J‘lIII x dy, where x

is the length of the horizontal strip.

For two horizontal strips Arca = r xy ﬁjl+j‘i x4y,

where x, and x, represent the lengths of the
horizontal serips.

EXAMPLE |11] Find the area of the region bounded by
the curves x =at® and y =2at between the ordinates

corresponding tot =land t = 2. INCERT Exemplar]
Sol. Given equations of curves are
x=ar® i}

and y = Zat i)
Mow, for converting the equation in cartesian form, put
the value of ¢ from Eq. {ii) in Eq. (i).

2

. y ¥
L _— — 4 o
ie x-a[zﬂ] = xmg " =y =dax {iii)

Om putting t =1 and t = 2in Eq_ (i), we get x = gand
x = 4a, respectively.
"Now, the reg!;inn. buunded.h]rthe curve I;'" = dax
between x = g and x = 4a is given below
Fie. ¥)
f.‘_,..rz = dax
c

.
b

¥ E=5

¥
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Mow, required area = Area of shaded region
= 2 (Area of region ABCDA)

= :EI:. ydx = EJ:.J-ia_xdx
=% EE.Jﬂ?ir = 4«!5]: w2 dy

rI!ﬁ -lh . a2 n
--NG[EJ- -41’;:'(;[{4&] -a]
.4.!.;:-:;[3&‘” -a™]

2 56a’
= lﬁxgx?a”*- Ts.q units

2

Hence, the required area is 50 units.

3
EXAMPLE |12| Draw the graph of the curve y = |sin x|
and find the area bounded by the curve, X-axis and
ordinates x = — 1 to 2m.
x € (0, =), (2m, 3m), ..
=sin x, x € (= @ 0), (7, 21}, ...

5im X,

Sol We have, _-|,r-|s.i.11 xl-{

The graph of given curve is shown below
Y.

AA'A"I AAW

-3 -2x X O T I On

bl
Mow, required area = Area of shaded region
= 3 {Area of one shaded region)
[ all parts are of equal areas]

-Erydr -3.[:[51'.11 x)de=3[= cos x[§

= =3 [c0s =08 0] = =3 [=1=1]=6 sq units
Hence, the required area is 6 sq units.

EXAMPLE |13| Find the area of region bounded by the

circle x* =32. Delhi
curve )* = 4x and the line x = 4 Sﬂ.‘_E :Me:a::e circle x* + y* =32 havi | P
3 y = ng centre (0, 0) and
Sol Given curve is a parabola, y* = 4x A1) radius 442 (i)
which is of the form of ¥ = 4aX having vertex {0, 0)
and given line is x = 4. ~{ii) and the line, y = x i)
v Afd, 4) 4z
— & y =
/' (4.4
x=4
0.0 g C D
" bt x
g ¥ Az,
Ju“? - :.,2 =32
___:',2_ L) bt
e Bid, —d)
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It is clear from the figure that the region for which we
have to find area is OBCAQ. Also, the region OCAQ is
symmetrical about X-axis.

Mow, let us find the intersection point of curve and line.

On putting the value of x from Eq. (i} in Eq. (i}, we get
¥ =44 =16
=% y=14
Thus, line and curve intersect at two points (4, 4) and
(4, =4). 50, coordinates of point A are (4, 4), as it iz in
I quadrant.
Mow, area of bounded region OACED
= 2 (Area of region OACD)
[since, parabola is symmetrical about the X-axis]

= ZJ:J.r ( parabola)dx
[_-,-'2 =4 =y =afdx = 2. x1]
-EL‘E-r”z dx

-4J:x'ﬁn‘x

3z "
2 3
4am
- 3[: E
= [y = 0]
3
e
3
-Exa
3
64 .
-?5qumts.

Hence, the required area is % 54 umits.

EXAMPLE |14 Find the area of region in the first
guadrant enclosed by the X-axis, the line y = x and the




~. Required area

It is clear from the figure that required region is QABO.
= Area of region ODB0 + Area of region DABD

On putting the value of y from Eq. (ii) in Eq. (i), we get

I =84+40 =3
2 = 41 sq units
= o = 3:':; Hence, the area of required region is 4  sq units.
= = r =16
EXAMPLE |15]| Find the area bounded between the
= x=t4

curve y* = 4x, line x + y =3 and Y-axis.

From Eq. (ii), we get y =+ 4
Sol. Given curve y* = 4x is a parabola having vertex (0, 0)

Thus, line and circle intersect at two points (4, 4) and
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(=4, =4)
%o, the coordinates of B are (4, 4) .
[since, it is in I quadrant]
Also, circle cuts the X-axis at 4 {4.#’1?, 0) and Y-axis at C
(0, 4+/2) in 1 quadrant.
[4-\5.15 radius of a circle]
Here, we have to draw two vertical strips. as
perpendicular line drawn from intersection point to the
X-axis, divides the region into two parts. Now, first strip
is drawn in region B0 and then limit is taken from 0
to 4. Second strip is drawn in region DABD and then
limit is taken from 4 tu-!'-.E.
Mow, area of region ONB0 = I: y dx
[where, y is the height of vertical strip]

4

eeoff]

/] > .
(4)°

= —2 = = 8 5q units

e
and area of region DABD = L. ’ ydx
[where, yis the height of vertical strip in this region]

= L‘“‘E.,ﬂzz -x" dx= _|':‘E (4+2)* = x7dx
-[% a2y =2 Hf}z * sin }
.“%&N’Ef-uﬁf +% i [ ]}
-+ Pl y 32 . i -l
-[544«!51 =(4)" + = sin [1 2]}J
= 24 x 0+ 16sin” '(1)= 2,32 =16 =16 sin" [ 2]

e oo

=S -
=47 -5

e @)

and open right side and the given line is x + y =3ar
i + -32- 1, which intersects both coordinate axes at (3. 0)

and (0, 3).

334G ¥ = dx
2B 1.2)
1

X X

(=] IE]
D3, -8
¥ 4y =3

It is clear from the figure that the required region is
OACBEO.
Mow, the point of intersection of line x + y =3 and
curve is given by
¥ =d3-y)
y ady=12=0
Y 4by=2y=12=0
My+a)=Ay+6)=0
(y=2)(y+e)=0
ye=L=6
When y= 2 theny + 2mi=x =1

Lyl

When;v-—& then x —b=i=sy =0
5o, the points of intersection are A(1L Z)and {9, = &),
Mow, required area = Area of shaded region OABO

+ Area of shaded region ABCA

= [[ x (parsbola) dy + [ (line) dy

P i 2T e 2]
-!:[4 ]d}-+L{3—y}a‘y -:|: ; :|.+[3y— . :|=
= Loy — (o N P
L {ﬂ11+[9 : [e ]]

2
1 5 g 1
-—{E]+[3--] - =
12 2 12 2
E+6 14
-

12 12

Hence, the required area is lsq units.
&
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EXAMPLE |16| Find the area of the region
{lx, :0=y<x® +1L0sy<x+1,0<x<2)

Sol Given equations of curve and lines are

}'-x2 #1 or x'= y=1 ]
ye=x+l ~Aii}
and xm 3 - {ii)

Here, Eq. (i) represents a parabola with vertex A(0, 1)
and axis along the positive direction of Y-axis.
Eq. (ii) represents a line which intersects the coordinate
axes at(0, 1) and (=1, O}
Eq. (iii) represents a line which is perpendicular to
X-axis.

yo=x241

(0.1

X

iy O

As,0< y < x* +1, therefore it represents the area below
the parabola and abowe the X-axis.

Similarly, 0 € y < x + 1 represents the area below the
line AK and above X-axis and0 < x = 2 represents the
area between the parallel lines x = 0and y = 2

2. The region common to

0sysx'+l

0= y=x+l Lis shown as shaded region OABCEFC.
and 0= x =2

SUMMARY

Mow, solving Eqs. (i) and (ii), we get

i El=x#l
= X =-x=i
= ox=1j=0=x=01
When x =0, then y=0+1=1 [using Eq. (ii)]
When x =i, then y =1 4122 [using Eq. (ii)]

So, the points of intersection are A(Q, 1) and 51, 2).
. Required area = Area of shaded region OABCEFRD
= Area of region OABFO + Area of region FECEF

-I;:,-{Pa.ralmla}l dx + r:,-{L'me}n‘.r

.L'[x* +1]dx+.[z{x+l}dr
L]
[6)-eJo {5+ 9G]

-iil-.i_i-l
E ]
4 5
=—
T
8+15
=

1
-23 units
&5":1

23
Hence, the required area is — sq units.
&

= Area of Region Bounded by X-axis, Linesx = a, x = b and Curve y = I (x)

area= [TaA=[Tyan = Hxya

= Area of Region Bounded by Y-axis, Lines y = ¢, y = d and Curve x = I (y)

area=["aa=["xay=["1 t)oy

* Area ol Region when Curve is Below the X-axis If the curve
¥ = [ {x) hes below X-axis, then araa bounded by the curve

¥ = [ {x), X-axis and the lines x = 2 and x = & come oul 1o be nagativa. if the area is negative, then we take its absolute value.

area=| [yl =| | f(x)e]

* Area ol Region when Curve is Above and Balow the X-axis If the area A boundad by the curve y = f (x], X-ads and tha lines x = a

and x = b, Is such that 4 = A, + A; where A& <0 and A, >0, then
L]
A=| A, + A, =|j:n[x]m| + Ml

Area of the Region Bounded by a Curve and a Line
We us=a the lollowing sleps

Step | Firstly, we draw the rough sketch and line, of givan curve and identify the regbon for which we have to find the anea.

Step Il Find the intarsection point (or points) of curve and line and chack whathar region is symmeatrical or not.

Step Il If the reglon i symimetrical, than draw a vertical strip (or horzontal strip) inthe reguined area of | quadrant and take suitabla
lirmits for x, S2y & and b {or for ¥, =2y ¢ and o). But if the region is not symmeatric, then draw a vertical strip (or horizontal strip) in the
requirad area and take suitable lmits for x (or ¥). Somatimes, we need to draw two vertical (or horizontal) strips in the aea of |

guadrant {or required area).

Get More Learning Materials Here : & m
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Stap IV Mow, find area of region by using suitable formula, L. for one vertical strip,
Area= [ ya, where y is height of vertical strip.
Hm

For two vertieal strips, Ama:j:_' y1dx+I:_: Vo

[hese, y, and y, represant the heights of vertical strips] or For ona horizontal strip, amafxdy. wheare X is the length of the horizontal

Sirip.
For two horizontal strip,

ﬁma:f x1cfy+f X, oy, where X; and X; reprasent the lengths of the horizontal sirips.
(=

CHAPTER
PRACTICE

OBJECTIVE TYPE QUESTIONS (a) 8 squnits (b) 16 sq units
1 The area of the region bounded by the curve b 32 wy wmita 0 Wi of e
y=x+land the lines x=2 xr=23 is 8 The area bounded by the curve y = x|x| X-axis
{a) isq units () 3 sq units and the coordinates x ==1and x =1is given by
121 | 123 . {a) 0 squnit (b %Sq umit
() — sq umts (d) = sq units
. : (c) z s unit (d) i51:|I it
2 The area of the region bounded by the curve 3 3
x=2y+3andthe lines y=1 y=-lis 9 Let the straight line x = b divide the area
(a) 4 sq units (b) % 5 units enclosed by y=(1 -_':]2, y=0and x =0 into two

parts R,(0< x = &) and R,(b< x =1) such that

(c) & sq units (d) 8 sq units 1
R; - Ry == Then, & equals
3 Area of the region bounded by the curve 4
y i 3 1 1 1
¥ -ms:cb.etweenx-l] and xr= n1§ (a) = b) = (€)= (d) =
(a) 2 sq units (b) 4 =q units 4 2 3 4
(c) 5w umitn () 1 5 wnit 10 1f a curve y = a+fx + bx passes through the point
4 The area of the region bounded by the curve (1, 2) and the area bounded by the curve, line
y = sin x between the ordinates x=0, x= " and x =4 and X-axis is 8 sq units, then
2 (a)a=3 b==1 (bla=3 b=1
the X-axis is cla==3 b=1 (dja=s=3 b==1
{a) 2 sq units (b) 4 sq units )
(c) 3 5q units (d) 1 sq unit LONG ANSWER Tyvpe Questions
5 The area of the region bounded by the curve 11 Find the Iaur*i'raLII::n’ the region bounded by the
2z i ; . J
¥y =4x and the line x = 3is empge-":E + .l*_ﬁ, L INCERT E Jar|
{a) S-JE 50 units (b) -HE &0 units
{c) 8/3 sq units {d) None of these 12 Find the area bounded by the curve y =cos x
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16

17

18

19

20

21

22

23

24

25

26

Get More Learning Materials Here : i

The line x = E divides the area of the region
13

bounded by y =sinx, y=cosx and X-axis

[l] Sx= E] into two regions of areas 4, and A,
2

Then, 4, : 4, is equal to

{a) 4:1
{c) 2:1

{b) 3:1
(dy 1:1

Area of the region bounded by the curve
Felxelj+lx=<=3 y=3and y=01is

15

Find the area of the region bounded by xi=4 ¥, 29

y=2, y=4 and the ¥-axis in the first quadrant.
[NCERT]

Find the area bounded by the curve y = x°, the 30

X-axis and the ordinates x =<2 and x =1 [NCERT]
Find the area of the region lying in the first
quadrant and bounded by y = 4xlx=0, y=1

and y=4. [NCERT]

The area between x = Jr’ and x = 4 is divided into
two equal parts by the line x = a. Find the value

of a. [NCERT]

O T
Find the area enclosed by the ellipse —f+b%- =1
a

[INCERT] 3

2
Find the area bounded by the ellipse %1—5 =]
a

and the coordinates x =0 and x = a¢, where

bt =a?(l-e?)ande<1l [NCERT] 32

Find the area of the minor segment of the circle

2 2o ; a
x +y2-a cutuffhythehne.r-z. 13

INCERT Exemplar]

Using integration find the area of the region.
{E.r,y}:ﬂsyﬂxi,ﬂﬂyix,ﬂﬂxﬂz} 34
[Delhi 2020]
Using integration, find the area of the region in
the first quadrant enclosed by the line x + y=2,
the parabola y* = x and the X-axis.

[CBSE 2021 {Term 1))

35

Using integration, find the area of the region.
{(x, ¥):0< y< Bx, x* + y* < 4} |cBsE 2021 (Term )]
Find the area of the parabola yl = 4ax bounded

e e S

36

e @)

between x=0and x=2n. INCERT Exemplar]

Find the area under the curve y= ,,|'3:r + 4

between x=0, x =4 and the X-axis.

Draw a rough sketch of the curve y=+x-1in

the interval [1, 5]. Find the area under the curve
and the lines yr=]land x =5 [NCERT Exemplar]

Find the area of the region bounded by y® =9x,

¥ =2 x =4 and the X-axis in the first quadrant.
[NCERT]

Find the area of the region bounded by the line

V= 3x +2 the X-axis and the ordinates x ==1
and x =1 |[NCERT]

The figure shows the part of the curve y = g
X

Find the area of region 4. Also, find the value of

p, for which region B and region C are equal in
area.

[ 1 2 p 5

Using integration, find the area of the region in

the first quadrant enclosed by the X-axis, the
line y=x and the circle i y =18

[All India 2014C)
Find the area of the region in the first quadrant
enclosed by the Y-axis, the line y = x and the
circle x* + },z = 32, using integration. pejhj 2015C)

Sketch the graph of y =[x + 3| and evaluate the

area under the curve y =|x + 3| above X-axis
and between x = =6tox =0. ALl India 2011)

Draw a rough sketch of the given curve
ye=lé|r+l], x==3 x=3and y=0and find the
area of the region bounded by them, using
integration. [Delhi 2014C; NCERT Exemplar)

Draw a rough sketch of the curve y =|x-2|. Find

the area under the curve and line x =0 and
x=4

Find the area bounded by the Y-axis, y =cosx

and y=sinx, when0< x < z
2 [NCERT)
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by its latusrectum. NCER
y [ 1l 37 Find the area enclosed by the curves x = 3 cost

27 Find the area of the region bounded by y=-1 and y =2sint. [NCERT Exemplar]

y - - A - . - . -
y=ZLx=) andx=0 38 Using integration, find the area of the region

28 Find the area bounded by the curve y = x|x| bounded between the two circles x* + _p'z =9 and
' 2, .2 .
X-axis and the ordinates x = - 3and x = 3. (x=3)"+)y =9 |All India 2020
L {a) 2 i 3. {a) +. id) 5. (<)
6. (d) 7. (b) 8. (o) 9. (b) 10. (a)
1. 20 m sq units 11, 4 5q units 13. %ﬂl umnits 14. % sq units
15, 4{4—+2) 8q units 16. E[i—ﬁ]ﬁq umits 17. %ﬁl umits 18. %sq units
9. a=(4)*" 2. mab zq units 21, abfedfl —e® 4 zin™"{e)] 8¢ units
F L
22 ::?{-m —3-15] S units 23, %:q umits 24 ?Esq umnits 25. ':_Tniq nnits
26. %a“‘ %0 units 7. E5:|.'| units 28. 18 sq units 29, 2 sq units
4 3
0. % 3L ngsq umits 31, 4m =q units 33. 92q units
34 16 5q units 35. 4 sq units 36. (42 -1) sq units 7. 6m sq units

8. 2[—%+3ﬁ} sq units
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