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 % CHAPTER CHECKLIST

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

¢ Area of Bounded Region

- . . . . Area of Symmetrical Region
Consider an arbitrary strip of height y and width dx. Then, d4 (area of ‘ VT
elementary strip) = ydx. This area is called elementary area, which is located ar * Area of Region Bounded by

an arbitrary position within the region, so by :u:lrjing up the elementary areas of _ a Curve and a Line
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, [ﬂr:n=jfi4=ﬁ]dﬁ'=ff{xjir]

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

N 2 5 »
given by =L 1||di‘ - '}'_ﬁjl [here, we take 2 honzontal strip]
Area =j] oy
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| 1,4

Eo S =|=4l6—y" +— =
=L Vi~ —x~dx  [here, we take a vertical strip] [2 k4 2 o ﬂill
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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

-

wa=[aa=[x b= r |

r?. The area of the r:gj.un bounded by the curve
x +I_].r1=|ﬁ and lines _y=lan|:|. I_]r=25:|1c|ua.drant 15
given by

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

mdlinﬂx=4landx=§is given by

Area=

14
174 "}uﬁ. ‘

T

= %JIG —4 +8sin~! %-(%JIG —1+8sin™" 41)]

2 3+8X%-(%Jl_5'+85in" 41)]
a 2\E+4?n—[§+8$in" 41]]“, units

Note The area should be same, either by taken horizontal stnip 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' s

x=3 Ox x=b X

y=f{x)

¥

Thus, if the area is negative, then we take its absolute value,
ie. [ £ de).

[ m=“‘: ;&‘=“:ﬂx}¢f

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

:ndlinﬂx=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
It 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: g'wcn below

Here, A; > 0and A, < 0. Therefore, the area 4 bounded by
the curve _r=f|[_1-]|. X-axis and the lines yx =g and x=F1s

given by

A=|A, |+ A, =|I:f{x]a5r |+j‘:f{_r}.ﬂfx]
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HNote Area of any bounded region cannot be negative.
Sketches of Some Standard Curves

Equation of curve Sketch
1.(a) Straight lines Y.
¥x=gand x=-a, £=-a
where a = 0 Xx=4
X X
] o[
rl!
{b) Straight lines ¥
y=hand y=-b, mr..y:h
where b = ) ’
x5 X
[a]
-b
©-8) __,




Equation of curve
Straight lines
y=xand y=-x

Straight lines

-+l=1.a:b
a b

i+ y=aa==5b

g

B {0, &)

y=-x

§+-E-1
Aga, 1)

&

Modulus function
¥=| x|

_ forxz0
¥= —xforx=0

Circle * + y* =a°
Centra =((, )
Radius =a

6. (=)

()

Parabola y* = dax
fory* =-
Vartax, O = (0, O)
Focus,S=(a, 0
o (-2

Length of
latusrectum = 4a

Parabola x° = day

for x* = - aay)
Vertax, O = (0, 0}
Focus, 5= (0 a)
or (0— &)

Length of
latusrectum = 4a

Equation of curve Skeafich
7. (a) Ellipse ¥
2y
ZFpE = 1 when 0.5)

a=h
Varticas = (+ a, 0 ;aﬂﬁ/—‘_\hmx
Centra, 0 = (0, 0) ‘\ﬂw

i0.- b
e
e ¥

&, 0

whana<h
Vartices = (0, + b) - 0)
Centre, O = (0, 0) x4 t[j

10, —b)
b

8.(a) Sine function

y=sin x %\

|-~
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{b) Cosine function
¥ =0C0% X
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Working Rule to Find the Area Bounded by a
Curve, X-axis and Two Ordinates (x = &, x = #) or
a Curve, V-axis and Two Abscissae (y=c, y=4)
Far End'mg the area of bounded region, firstly we idenefy
the region, whose area is to be computed. For this, we draw
the ruu.gh sketch of gi“:n curve and the g;'m:n lines x=a
and x=F {or y=c and y=4), which enclose the area with
X-axis (or F-axs). Mow, ﬁ:l“u-wing CASes arise
Case | If the bounded area included berween two ordinares
x=aand x=band lies above X-axis, then consrmucr
an arbitrary vertical strip of heighr ¥ and width sl
and then

&
Required area = j yax
If the bounded area lies below the X-axis, then
Required area = Ij&_ydx|



Case 11 If the bounded area lies to the right of ¥ -axis and
included berween two ab&cissa;f = :md]_y=.ﬁ’. then

construct an arbitrary horizontal soip of length x and
width dy and |:|'|an

Required area = j x dy

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 isY =0
a.ndve:?e'x is {&ﬂlﬂkmgﬁwnyznrdjnates x=m4and x =9
The bounded region in I quadrant is ABCDA.

C
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¥ |x=9D
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Ak DX
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- Required area =, ydx= [ Jiax dx
[ " = 4ax = y = +fiax, as y is in I quadrant]
.zﬂfﬂn‘x-hl';[ﬁ]j
= 2a x 2 [0 = (4]
= 3 () - (2P
.%-..I'E[z?-s] -%-."E{ﬂ}-?-ﬁsqumu

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
¥=0x7
" }l'- B
X's 5 X
¥

. Required area = Area of bounded region ABCDA

el ey riabyseat]

3f2 4
-%[;?] = xS () =)

= E [(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

Sol Theghrenline.ﬂ.ﬂish'-i-y-ﬂ:x-é—%y
¥

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

= J:xdjr-‘[:[-i-%y]dy
.[ﬂ-éI =(16=4)=(8=1)

=]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 % + '1:—- 1 Ai)

We know that the standard equation of ellipse is

:—2 +£ =1 i}

a b



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,

]

0,2 §+3
S0 Ta<aeo
LI

B10. -2)

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

Jlﬂ 0 Iz |ﬁf
3
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Hence, the required area is E?ﬂ 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.

Required area = Arca of OACO + Area of OBDO
o 2
-U_:ydx +L}-dx

[ area OACDs below the X-axis,
s0 we take its absolute value]

.|j_' xdx|+ _[:xdx- ["?i]i {%I
“lo-g 5o g mdem

Hence, the required area is 5/2 sq units.

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 :]i’

= (= cos 7 + cos 0) + |= cos 27 + cos 7|
=(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.



EXAMPLE |7| Sketch the region {(x, y): y = \Ié -x'}
and X-axis. Find the area of the region using integration.

[NCERT Exemplar]

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

Y

vl DN

-2.0) O

Y

dx (2,0)

Wehave, y= i =x" = y' mi4=x® = ¥’ +y* =4

This represent the equatio

n of circle havi entre (0, 0)

and radius 2. But original equationis y= Y4 =x"_so 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,

Am Zf ydx = ZI:\ﬁ -x'dx= ZK 2* = xtdx

2

EXAMPLE |8| Using mtegmtlun, find the area enclosed

hythenrdex +y2 a

i 2
=2 x 2t -x? +2—-s'm"£
2 2

2

=2|=.0+ 2-3--9--2-zsin"(0)
2 2 2

=2 2-%1'0]- 21 sq units

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.

r-.
B(0. 5)
R 4y2=g2
X
& AR O
LY
Clearly, area of region in I quadrant

-J: J,rd_x-.E .,||¢:2-:r’i dr [consider vertical strip]

[-x*+ y* =a® = y=Ja* = x* as yis in ] quadrant]

- sin=! (= X
[.sm (1) 2]

na’

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
cirdle x*+ y* =a° cut-off by the line x =:/9_5-. [NCERT]

Sol.  Given equations of circle and line are

x* # y’ =q° (i)
and x -j’; Aii)
Y

b
NIA

=3

3

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

of intersection curve and line is :?-.
2

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

-EJ:"E}rdr-EJ:Lﬂ at = x* dx
r 2
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at{m=32)

Hence, the required area is S Units.

EXAMPLE |10| Find the area bounded by the curve
x=4—f and the Y-axis.

Sol.  We have, xlé—yt
= yi-—x+4 = _-,ri-—{_r—-i]
¥
-~ JA
B
¥ 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{AreanfregjnnGABﬂ}-ZI:ydx -2_': 4 = x dy
[Frm4=y'= J,r-,,lll-i—x,asjrisinlquad:ant]

" PR Tl
-zjn{4-x]‘”dx-z ZU-oxr”
iz "

= z:»:;[{-i -x)"f = -%[{4 - 4" = (4 =0)*"]
nC (4] S %(4)
-i 2 m-i _E :
3):{2 ) 3}{3 : S UNits

Hence, the required area is % 5q 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.

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_ " ﬂfr+.r_ ¥3 dx, where y; and y,

represent the heights of vertical serips.

ar
For one honzontal strip Area = .l‘lllI xﬂj’. where x

is the length of the horizontal strip.

For two horizontal strips Arca = r x].ajr+‘[l{ x ey,

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
ie. x-a[l] = y=ag.2 =:l_'|l'2!4ﬂ'.t
Za 4a*

_ i)

Om putting t =1 and t = 2in Eq_ (i), we get x = gand
x = 4a, respectively.

"Now, the reg!;inn. I:H:uunded.h]rthe curve _-:"' = dax
between x = g and x = 4a is given below

Plx. ¥)
|y = e
C

.
b

¥ E=5

¥




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

= ZI:. ydx = EJ:IJ-ia_xdx

=% ZE‘E:{:-‘EJEJ:. w2 dy
[ o]
i N:lI_J. = 4 %2 [(40)"" =]
afrz 3
.4.!.;:-:;[53”-.:3”]
2
-lﬂxgx?a”’- %sq units

2

Hence, the required area is 5:]

5 units.

EXAMPLE |12| Draw the graph of the curve y = |sin x|
and find the area bounded by the curve, X-axis and
ordinates x = — m to 27
simx, xe{0 ®), (2 3n), ..
=-sin x, x € (= 7, 0), (7, 2%}, ..
The graph of given curve is shown below

Y.

AA'A"I AAW

-3 -2x X O T I On

Sol We have, _'|.r-|si.11 xl-{

bl
Mow, required area = Area of shaded region
= 3 {Area of one shaded region)
[ all parts are of equal areas]
T .
ISJ:}-dr -SL{sm 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
curve ? = 4x and the line x = 4.

Sol Given curve is a parabola, y* = 4x i)
which is of the form of ¥ = 4aX having vertex {0, 0)

and given line is x = 4. ~{ii)
¥ Afd, 4)
x=4
v %0 C ,
\__:fzz ax
B{4, —4)

v

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
V' =d{d)=16

=% y=14
Thus, line and curve intersect at two points (4, 4) and
(4, =4). S0, coordinates of point A are (4, 4), as it is in
I quadrant.
Mow, area of bounded region OACED
= 2 (Area of region OACD)
[since, parabola is symmetrical about the X-axis]
= Zj:y{parahula}n‘x
[ )_: =4 =y =afdx = 2. x1]
= 2;:2 My

-4J:xmn‘x

a7
-4[I_:|
2 i
_4%[3:.1:];
= e -
3[tid-l 0]
g
=2 [FPR
SX{ )
-Exﬂ
3
-E units
3 5q

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

circle x* + y* =32. [Delhi 2020, 2014]
Sol. We have, circle x* + y" =32 having centre {0, 0 and
radius 42 i)

and the line, y = x (i)

g.-w'ﬁﬁ o

v.l
/’ (4.9)
bt (el W

¥ "(ﬂiﬂ
J|“2+}E-52




It is clear from the figure that required region is QABO.
On putting the value of y from Eq. (ii) in Eq. (i), we get
¢+ xtmaz

= 2xT =32
iz

= t===14
2

=5 x=14

From Eq. (ii), we get y =+ 4
Thus, line and circle intersect at two points (4, 4) and
(=4, =4)
%o, the coordinates of B are (4, 4) .
[since, it is in I quadrant]
Also, circle cuts the X-axis at A (442, 0) and Y-axis at ¢
(0, 44/2) in I quadrant.
[-4+/2 is 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 = !: y dx
[where, y is the height of vertical strip]

4

eeoff]

'] > N
(4)°

= —2 = = 8 5q units

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

= L"JEJSE =xtdy= I:Jf “ﬁ}z = x7dx
ol
x {4‘!"5}2 . =1 X
-[E,ﬁ4ﬁ}z-x’+ , X [m]l

(e e ()

442

[T e

2 =16 =16sin" [ !
2

= 242 x 0 +16sin” '(1)= 2,32 = 18

e oo

=S -
=47 -5

~. Required area
= Area of region ODB0 + Area of region DABD
=E44n =8
= 41 sq units

Hence, the area of required region is 4  sq units.

EXAMPLE |15] Find the area bounded between the
curve y* = 4x, line x + y =3 and Y-axis.
Sol. Given curve y* = 4x is a parabola having vertex (0, 0)

and open right side and the given line is x + y =3ar
i+ -31- 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
y=2 =6
When y= 2 theny + 2mi=x =1

Lyl

Whenir-—&thenx—ﬁ-i::x =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
-j’:[é]dw_[:{?i-r}ﬂ‘r--[ I [3}'-}1]1
=L - {m]+[9-§-[&-—]]

2
-L{E]+[3-E] -Eq.i
12 2 12

2
i+ 14 7
-_-—.--.5qu“5
12 12 6

Hence, the required area is lsq units.
&



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=0
= 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:abnla} dx + f:,-{L'me}n‘.r

.L'Ex* +1]dx+f{x+l}dr
.[f?’+x]n+[§+x]l
[6)-eJo {5+ 9G]

¢ [ 3]
=—
T

B+15
=
[

-23 units
P 5q

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

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

area= [TaA=[Tyan = Hxya

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

area= [Caa= [ xaoy=['1 ()

* 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: At + | flxjade

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.

Stap Il i the region i symmetrical, then draw a vertical strip (or horizontal strp) in the reguired area of | quadrant and take suitabla
lirmits for x, =2y & and b (o for i, 23y ¢ and ). But if the region is not symmeatric, then draw a vertical strip (or horizontal strig) 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).



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:_' ¥y o +J':_: Vo

[hese, y, and y, represant the heights of vertical strips] or For ona horizontal strip, araafxdy. where X is the kength of the horizontal

Sirip.
For two horizontal strip,

Ma=j:x1w+f X, oy, where X; and X; reprasent the lengths of the horizontal sirips.

CHAPTER
PRACTICE

OBJECTIVE TYPE QUESTIONS (a) & 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) 15.;' units () 3 sq units and the coordinates x ==1and x =1is given by
2 2 . 1 .
1 . 13 . (a) 0 =squmnit (B) Es.q umit
() — sq umts (d) = sq units
. ‘ (c) z s unit (d) 4—r.|:| 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 -_':Jz, y=0and x =0 into two
tsR0<x=B)and R,(b= x <1 h that
(c) 6 5q units (d) 5 sq units parts 1[1 x=b)and R,(b= x<1) suc a
R; - Ry == Then, & equals
3 Area of the region bounded by the curve 4
y=cosxbetweenx=0and x=nis 3 1 ! !
(a) 2 sq units (b) 4 =q units (a) 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 umts ) .
(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 Iauﬂ'raLIl::n’ the region bounded by the
2 i ; . X J
y* =4x and the line x = 3is elhpgeE + i’_ﬁ, L INCERT E Jar|
(a) 543 5q units {b) 4+/3 sq units

{c) 83 sq units {d) None of these 12 Find the area bounded by the curve y=cos x



16

17

18

19

20

21

22

23

24

25

26

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 = J-’ 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 —5+-§- =1
a

[INCERT] 3

2
Find the area bounded by the ellipse x1+£_ =]
a

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

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

Find the area of the minor segment of the circle

2 2o ; a
x +f-a cutuffhythehnex-z. 13

INCERT Exemplar]

Using integration find the area of the region.
{l:x,y}:ﬂﬂyﬂx’,ﬂﬂyﬂx,ﬂﬂxﬂi} 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

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

Find the area under the curve y= JBI + 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 thelines 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 ==6to x =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)



by its latusrectum.

27 Find the area of the region bounded by y=-1

y=2x=) andx=0

28 Find the area bounded by the curve y = x|x|,
X-axis and the ordinates x==3and x =3

| ANSWERS |

1. (a)
6. (d)

1. 20 m sq units
15. -l[l—-.l'E:lnqunitg

9. a=(4)*"

=

2
:—2{1:! —315] L] wnits

5

-H- -1 -
—id unies
3 “

20
T
34+ 16 sq units

38, 2[—%1‘-3]‘:} sq units

L ic)

T b

11, 4 5q units

16. :_[e_JE]sq units
2. mab zq units
. 11
3. — i

- S umnits

27. — sq units
3L Em umits

35. 4 sq units

[NCERT]

13.
17.

21
24

3.

36.

37 Find the area enclosed by the curves x = 3 cost
[NCERT Exemplar]

38 Using integration, find the area of the region
bounded between the two circles x* + },z =9 and

and y=2sint.

(x=3)*+y* =9

. {a) 4

- e} 9.
%ﬁq umnits 14.
%ﬁl umits 18.
ab{!m-i-_ﬂ'n“{e]] 84 wnits
%sq umits 25,

. 18 sq units 29,
AW =g units 33.
(42 -1) sq units 37.

L (d)

|All India 2020

5. ()
10. (a)



