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8. Application of Integrals

(Class X1l CBSE Board Exam Models from 2022-2025 with solutions)

l. Area of circle/elipse :
1.

Using integration, find the area enclosed by the curve
2 2

~ i1,
9 4
Sol.
3 Required area = 4 -%J.;\}SJ— x’dx

- ERuT 8| xv9-x* 9 . x|
=—| ———+=sin"' =
3 2 2 3 "

:§ [)-{-9—?t =6mn
3 4

[ prepared by: BALAJI KANCHI

Find the area of the region bounded by the curve 4x® + y? = 36 using
integration.
Sol.

2 e

The given equation can be written as: —+ i =1, which is an ellipse.

7k
”

Area of the region bounded by the curve

=4><Er\/9—xldx
3Jo
3
=8|:§\}9—x3 +25in_’ §i|
[}

2 2 3
L =187%

X
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ll.Area bounded by parabola and lines :

a.Parabola and two variable line :
1

Find the area of the region bounded by curve 4x2 = y and the line
y = 8x + 12, using integration.

Sol.

A e 1 2 3
¥

Point of intersection
2
4x° =8x+12

x> 2x-3=0
(x-3)(x+1)=0
A=3; =1

Area = [ [(8x +12) — 4x%]dx
3
= 4x% + 12x — ixg]
3 -1
4
—36+36—36—(4—12+§)

4 128
3 3

Prepared by : BALAJI KANCHI Page | 2



@kanchibalaji7
+91-8099454846

@ikbmaths7

2.
Find the area of the region bounded by the curves x* =y, y=x + 2 and

X-axis, using integration.

Sol.

Let Correct Graph :
A%

)

>

X

.. . n ) -

x coordinates of point of intersection are — 1, 2
-1 0

Required area = J (x+2)dx-+ .[ x2 dx

2 |
-1 0

3
X
R
3

I 5
* 376 prepared by : BALAJI KANCHI |
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3.
Using integration, find the area of the region

|

t(X,y): 0£y£x2, O<y<x<x, O£x<_:3}-.

Sol.
X=y
y :xz
Required Area
1 3
:Ix:(ir+_[_rdr
+ 0 1
0 1 3 - -3
x'J .r'_‘
3 i) 2 1
:l—}—/ﬂ:ﬁ
3
4.

So

x-coordinates of points of intersection are —1, 2.

2
Required area = -[—I [(x+2)- xz] dx

2
_(x+2” X
2 3
g/
:E_E == 2 prepared by : BALAJI KANCHI
3 6 2
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5.

Using integration, find the area of the region {(x,y):y2<x<y}
Sol.

- ————

Clearly x coordinates of pomt of intersection are 0, 1
. I
Required area = IU ( \/: —X)dx

|

0

prepared by : BALAJI KANCH] |

Prepared by : BALAJI KANCHI Page | 5



. @ @kanchibalaji7
| f (& +91-8099454846
L

(@) @ikbmaths?

6.
Find the area of the following region using integration :

{(x,y): v2<2xandy > x— 4}

Sol.

Solving y2 =2xandy = x — 4, we get

y=4or—2

Required area = f_42 [(y + 4) - y?z] dy

4
»* 1 3|
5 + 4y s

=18 prepared by : BALAJI KANCHI |

Prepared by : BALAJI KANCHI

Page | 6



@kanchibalaji7
+91-8099454846

@ikbmaths7

7.
If the area of the region bounded by the line y = mx and the curve x2=y

is % sq. units, then find the positive value of m, using integration.

x-coordinates of points of intersection are 0, m.

According to question = Ig? (mx —x?)dx = %

A -
=>m———| =—

2 3 3

a
3
i:£:>m3 =64
6 3
—>m =4
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b.Parabola and single variable lines :

1.
If the area of the region bounded by the curve y2 = 4ax and the
25 . - )
line x = 4a is 22 sq. units, then using integration, find the value
of a, where a > 0.
Sol. =
4 y* = dax
/’.‘f
- 256
Given area = =
: i N
7 \\
Y
x=4a

Correct Figure

; 4a
Area of Shaded region = 2J0 s \4dax dx

2o [
T_}"'_
=8a -
3
0
_ 64a°
3
64a® 256
3 e -

—a’ =4 givesa =2 (as a > 0)
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2.

; : 1
Find the area of the region enclosed by the curves y2 = x, x = 1 y =0 and

x =1, using integration.

Sol. v

x o x=1/4 x=1 X

Prepared by : BALAJI KANCHI Page | 9
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3.

If A; denotes the area of region bounded by y? = 4x, x = 1 and x-axis
in the first quadrant and Ay denotes the area of region bounded by
y2=4x,x =4, find Ay : Ag.

Sol.

1

A, = Area (region OABO) = f01 2\/x dx =2 [xT_E]

2

4
3
0

A, = Area (region ODEO) = 2 [ 2/xdx — 4 x 2[2%] - &
A Ay = ¥ .o 1:16
- prepared by : BALAJI KANCHI |
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4.
Using integration, find the area of the parabola y‘) = 4ax bounded by its

latus rectum.
Sol.

y’=dax

~—
v=t:\\

Latus Rectum

Required area = 2J;: 2vVax dx

=4Va [ VX dx

Prepared by : BALAJI KANCHI Page | 11
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5.
Using integration, find the area of the region bounded by the parabola y* = 4x, the lines x = 0 and
X = 3 and the x-axis.

3
Required Area = IE\/; dx
0

3
2 x %[xm i

%x 32 _ a3 prepared by : BALAJI KANCHI |
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The region enclosed between x = y2 and x = 4 is divided into two
equal parts by the line x = a. Find the value of a.

Sol.

41 3 _208
353[“]—5[ ]
>az=4
:>a:4§

Prepared by : BALAJI KANCHI Page | 13
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7.

Using integration, find the area of the region enclosed by the curve y = «2,

the x-axis and the ordinates x==2 and x=1.
Sol.
y=Xx°

-

> °f x

= |

Correct tigure

A= ﬁz X2 dv

Il
r_JJI,_a
|
il
(%) |

| &
o

Il

[S)
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8.

Using integration, find the area of the region bounded by the
curvey = x2,x = — 1, x = 1 and the x-axis.

Sol.

Required area = 2 fnl xZdx

<[]
3 0

-2(3)

2
3

Prepared by : BALAJI KANCHI Page | 15
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Using integration, evaluate the area of the region bounded by the curve

y= x2, the lines y = | and y = 3 and the y-axis.

Sol.
T — I,
\ 5 Y/ ,"l
2 4 /
Y _\{r' . Jy=3
\ i
\ ]
2 b=
x/ X
-6 -5 -4 3 2 1] 1 2 3 4 5

Area of the region bounded by the curve

=.i.\/;dy

2},’%

3

3 BN

[ prepared by : BALAJI KANCHI |
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10.
Sketch a graph of y = x2. Using integration, find the area of the region

bounded by y =9, x = 0 and y = x2.

Sol.

Required area = fﬂgﬁ dy
2 o119
=3 b

=18

Note: If area is found in second quadrant, may be considered.

Prepared by : BALAJI KANCHI Page | 17
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11.

Use integration to find the area of the region enclosed by curve y = — x2

and the straight lines x = — 3, x = 2 and y = 0. Sketch a rough figure to

illustrate the bounded region.

Sol.

o [ 4
— |3 * ]_3
1
=|-5 8- (- 27)|
= E prepared by : BALAJI KANCHI |
3
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c. Semi parabola and two variables Line:

1
line x = 2y + 3 and the x-axis, using integration.

Sol.

Find the area of the region bounded by the curve y = /x, the

Given curvesare y = Jxandx = 2y+3

Pointof intersectionis(9,3).

9 9 r
Required Area ='[«/;abr—j{Jt 5 3}2’.\:
Li]

(9.3)

2 2T 11, Lo
e

| preparedby : BALAJl KANCHI
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d. Semi parabola and single variables Line:

1.
Draw a rough sketch of the curve y = Jx . Using integration, find the

area of the region bounded by the curve y = v/x , x = 4 and x-axis, in the
first quadrant.
Sol.

Y-axis | | x=4

) I
N

Required area = f; Vx dx

"

Prepared by : BALAJI KANCHI Page | 20



, B @kanchibalaji7
(% +91-8099454846
(@) @ikbmaths?

lll. Area bounded by circle and line :

a. circle and two variables line :
1.

Using integration, find the area of the region bounded by the curves
x2+y2 =4, x = /3y and x-axis lying in the first quadrant.

V4
Sol. . W
xX=v3y
(f3.1)
=SE,
¢ 52
. ¥ 5 2 xz
For Point of intersection x“+—=4
5]
x2=3=2x=+3
V31 2 >
I= —xdx+ 4 d
0 \ﬁYc X J.ﬁ X B

Prepared by : BALAJI KANCHI Page | 21
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2.
The area of the region bounded by the line y = mx (m > 0), the curve

x? + y2 = 4 and the x-axis in the first quadrant is % units. Using

integration, find the value of m.

Sol.

y=mx

> = 9 ]

Vv1+m?

X2+y2=4andy=mx

2 5 2 2
—" Gl S s b e
V1 +m?2

x- coordinate of the required pomnt of intersection is sy

According to question,

2z

Vi+m?2 2 N S
A mxdx+ [~ 2 V4- xPdx=-

\;'1+1112
2
2 Vlr"l+m2 2
X~ x - eoq T
= - a2 CO +23m15| g ==
0 Vi+m?

T | 1
= = = SIn
4 V1 + m?

1 3
=t
\/E V1 4+ m?

—me2+1=2

= m~=1(asm>0)

prepared by : BALAJI KANCHI
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3.
A woman discovered a scratch along a straight line on a circular table top

of radius 8 cm. She divided the table top into 4 equal quadrants and
discovered the scratch passing through the origin inclined at an angle g
anticlockwise along the positive direction of x-axis. Find the area of the
region enclosed by the x-axis, the scratch and the circular table top in the

first quadrant, using integration.

Sol.

— ¥ axiia\ /
ks s N
// IR Wik ik Equation of the circular tabletop:
{F 2! // = X' +y’ =64
/ )
: % I o AR -1 s Equation of line (scratch): x=y

\ i £ / The line and circle intersect at x = 4+/2
\ 1/ &

\></' / Area of the shaded region

/ \\ i / ‘I'JE 8

/’ iz TS e e = I xdx + I V64 —x*dx
0 Wz

2 e

]

e x x|
:—:| +|:E\164—.\'2 +32sin™ g]

= £+325in—1 1-24/2 -4&—3zsin—‘i
2 J2

=16+167—16—81 =87 cm’
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4,

Using integration, find the area of the region bounded by the circle

x2 + y2 = 16, line y = x and y-axis, but lying in the 15t quadrant.

Sol.
X=y
(0.4)
(0,2v/2) (2v2, 2V2)
X2+ y2=16 2
(0,0) 4,0)
. 2 /2 8

Required area = fozﬁ y dy + j':ﬁ\/lﬁ ~ yZ dy

yZ
£

I e ()]

47122

:4+{855n‘1(1) - V2. V8 - 8sin™ (i)}

~tof3) -

=8 (E) or 2m

|pr.pma by: BALAJI KANCHI
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5.

Using integration, find the area of the smaller region enclosed by
the curve 4x> + 4y° =9 and the line 2x + 2y = 3.

Sol.  Clearly point of intersection are Y

SUREH

. _ (32 /9_; C32(3 Y.
Required area JO 3 o _[0 [2 .1]4:11

iy |3 1_‘:3 )
] 5 ] _}'|' - :_ |
g W
0
0
_97: 9
16 8
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6.

Using integration, find the area of the region {(x, y) : x2 + y2< 9, x + y > 3}.

Ans. Point of intersection (3. 0) and (0, 3)

Correct figure

Required Area

- i\/‘;— x’ dx—f(B—x)dx
0 0

3 )
7 & 3—x)"
= {3\(9—}4‘ +isin_'(—ﬂ —[h % }
2 2 ki 0 =2 0
o it ‘1-%:%[%-!]

Prepared by : BALAJI KANCHI

K (0, 0) '

B

Ny
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7.

Find the area of the region {(x, y) : x? + y2< 1 < x + yJ}, using integration.

Sol.

x coordinates of point of intersectionare 1, 0
| |

Required area = j [-x? dx—! (1—x)dx

0 0

% | | 1 (l—x)2 ;
= =l G x|

2 2 0 2 "
B_1

4 2

prepared by: BALAJI KANCHI |
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b. circle and single variable lines :
1.

Find the area of the minor segment of the circle x* + y? = 4 cut off by the
line x = 1, using integration.

Sol.

prepared by : BALAJI KANCHI |
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2.

Using ihtegration, find the area of the region enclosed between the circle
x2 + y2 = 16 and the linesx =— 2 and x = 2.

Sol.

(4,0)

Required area = 4_[ V16— x7dx
Q
=4[§- V16 —x* +8sin”’ [%H

o]
F

0

[ preparedby: BALAJI KANCHI |
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c. semi Circle and line :

1.
Using integration, find the area of the region enclosed by line y = J3x,
semi-circle y = ¥4 — x? and x-axis in first quadrant.
Sol.
Y y=3x
X - ol ¢
S 1 2

Correct figure

x coordinate of point of intersection 1s 1

Required area = J.; J3xdy+ _[ ]2 4— 37 dx

1
2 ; : P
=ﬁL +i\(4—x2 +25in_ll
2 2 2|
0
3 3
B B
2 2 3
2n
=T prepared by : BALAJI KANCH] |
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2.

Using integration, find the area of region bounded by line y :\fgx, the
curve y =\/4 — x? and y—axis in first quadrant.

Sol.

Point of intersection at x= 1

1 1
ar(OAB) =I 4- xzdx—j\ﬁxdx
0 0

=[#+2sm‘ G)H —?:ﬁ]ﬂl

G5, n Ai_x

g et
2 6 2 3

|nrandredby: BALAIJI KANCHI |
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3.

Using integration, find the area of the region enclosed between the curve

4-x? and the lines x = -1, x = 1 and the x-axis.

Sol.

1

-3 +2_;rr [prepared by: BALAJI KANCHI |
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Using integration, find the arca of the region bounded by the curve

y= \/4 —~ x2 , the lines x = /2 andx= \/5 and the x-axis.

Sol.

Area of the region bounded by the curve

J3
= I J4-x*dx
i
X X #
=|:—wJ4—x:+Zsiu‘1;
2 2] _5
=£+2-E+1+2-E=£+1+7—ﬂ
3 4 2 6

[prepared by: BALAJI KANCHI |
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IV. Area bounded by ellipse and line :
a. ellipse and two variable line

1.
Find the area of the smaller region bounded by the curves AR 1 and

oLl o

+ % =1, using integration.

Sol.

[ prepared by : BALAJI KANCHI
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Using integration, find the area of the region {(x, y) : 4x% + 9y? < 36,
2x + 3y > 6}.

Sol.

Correct figure

Clearly points of intersection are (3. 0) and (0. 2)

3 2 ¢3 > 23
' =2 N9—x*dx—=| (3-x)dx
Required area _3]‘0 9—x“dx 3]0( x) dx

= . 2 3
2 9—x2+25in_li+—(3_3)
2 2 ; 2 .

[9n 9} 3n
-

U | o

-

—_——0

2

4 2

La | k2

Prepared by : BALAJI KANCHI Page | 35
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b. ellipse and single variable line

1.

2 2
Using integration, find the area of the ellipse % il = 1, included

4

between the lines x = -2 and x = 2.

Sol.

Area=4 [y dx
= 4|2 [ VAT =7 dx|
=23V =37 +8 sin-l(f)]:

| prepared by: BALAJI KANCHI
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2.

Using integration, find the area bounded by the ellipse 9x% + 26y2 = 225,
the lines x = -2, x = 2, and the X-axis. '

Sol.

Prepared by : BALAJI KANCHI Page | 37
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3.
X2 y2
Using integration, find the area of the ellipse — + Wz = 1 bounded
a
between the lines x = — % tox = %.
Sol.
x=-a/2 x=a/2

a
2
Required area = — J'\faz ~x?dx
a
0

bo e

2
4b B a“ . X
= — a“—x2+—sm 12
a 2 a

bo |

e, S 2 )

a L4 2 2 &
—=ab £+E
2 3

Prepared by : BALAJI KANCHI Page | 38
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4,

2 2

Calculate the area of the region bounded by the curve % - y? =1 and the

x-axis using integration.

Sol.

(=3, 07 (3.0

£ﬂ+gsin"(£]
2 2 :

(0+25111" 1}0}
2

Prepared by : BALAJI KANCHI Page | 39
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V. Area bounded by lines, x-axis/y-axis :
1.

Using integration, find the area of the region bounded by lines
x—y+1=0, x=-2, x= 3 and x-axis.

Sol.

x-y+1=0

Correct figure
. -1 3
Required area = —I__J (x+Ddx+ I_[ (x+1)dx

-1

o]
23

(x+1)° (x+1)°
=— +
2 2
3 4
=l+8
2
7

Prepared by : BALAJI KANCHI Page | 40
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2.
Find the area of the region bounded by the lines x — 2y =4,x=-1,x=6

and x-axis, using integration.

Required area =

4 4 preparedby: BALAJI KANCHI
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3.
Sketch the region bounded by the lines 2x + y = 8, vy = 2, y = 4 and the

y-axis. Hence, obtain its area using integration.

Sol.

A =(0,8)

o

2x+y=8

1 -9 & ala -6 -5 -4 -3 -2 -1 1] | 2 3 g i 7 il 9
I -1

_ 5 prepared by : BALAJI KANCHI |
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4.

Using integration, find the area of the region bounded by y = mx (m > 0),

x=1, x =2 and the x-axis.

Sol.

11

x=2 y=mx
10

Required area = | (mx)dx

e B

Prepared by : BALAJI KANCHI Page | 43
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5.

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

Sol.

y =|5x + 2

10

The required area

2

! 2
— 1 “ret mae] 4 fz(sx 4 )
-5

[(Sx + 2)2]‘% [(Sx + 2)2]2
= —0 _l_ e —— .
_2 g g =

1 10
64 144 104 preparsd by : BALAJI KANCHI
T10 ' 10 5
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VI. Modulus function :
1.

Find the area bounded by the curves y= |x-1| and y = 1, using integration.
Sol.

y=1-u y=x-—1

(for correct figure)

(01 et

[T} p———

Area of the bounded region 1s

J(I)[I —(1 —,\')J dx + LE[] " 1_)](.1\‘

1 Z
JO,\‘d\‘JrL (2—x)dx
2—1 ) 2
=2 | & 2x-"
2 2
40 |

=—1+2=1

preparedby : BALAJI KANCHI |
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2.

Sketch the graph of y = x| x| and hence find the area bounded by this
curve, X-axis and the ordinates x = -2 and x = 2, using integration.

Sol.

—x* x<0

4 ]

As. y=x| %=
& .x20

\

Area of the shaded region = Iy dx=2 Iy %= 2 j‘xz dx
-3 0 0

~

(3]

_3 (ﬁ _ 16
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3

Sketch the graph of y = | x + 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x = 0, using integration.

Sol.

Required Area

0
=£ydx
=2i(x+3)dx
-3

=2[(x+3)2]"
2 I

=9
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4,
In a rough sketch, mark the region bounded by y=1+ |x+ 1|, x = -2,

x = 2 and y = 0. Using integration, find the area of the marked region.

Sol.

Required area = f__zl(— x) dx + f_zl( x+2)dx
= —2 [x?]2 + [lx2 + 2;\:]2
2 -2 |2 4
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5.

Draw a rough sketch for the curve y =2 + |x + 1|. Using integration, find

the area of the region bounded by the curvey =2 + |x+ 1|, x=-4,x=3

andy = 0.

Sol.

2 1 0 1

1

Required area = f__41(2 + 1)) dx + f_?’l(z + |2+1]) d=
= f__:(l —x)dx+ f_31(3 + x)dx

(1—x)? (3+x)?% 3
- .

1=+
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VII. Area of triangle if sides were given :
1.

Find the area of the triangle ABC bounded by the lines represented by
the equations 5x =2y —10 = 0, x —y— 9 = 0 and 3x — 4y — 6 = 0, using
integration method.

Sol.

B(30,21)

Jr—dy—6=0

3
_jou 4411225 245 342
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2.

Using integration, find the area of the region bounded by the triangle

ABC when its sides are given by the lines 4x—y+5=0, x+y—-5=0
and x—4y + 5=0.

sol.

zZ4+y—0H=0

C(3,2)

r—4dy+5=0

solving the given equations, the vertices of triangle are
A(0,5),B(-1,1)and C(3,2)
0 3

ar(aABC):j(4x+5)dx+j(—x+5)dx— | 5:* dx

2 |

| prepared by: BALAJI KANCHI |

Prepared by : BALAJI KANCHI Page | 51



B @kanchibalaji7
(% +91-8099454846
(&) @ikbmaths?

VIII. Area of trlangle vertices were given :

1.

Using Integration, find the area of triangle whose vertices are (-1, 1),

(0, 5) and (3, 2).

Sol.
'
£l
£ 3(0,5)
N ik}
e
fa e
;.: \\
-
II|l 3 ™,
|l'|l 25
I,l'l ? a3.2)
o
A(—=1,1) .—1
n.ﬁl.
1t |P o Qg
-2.5 LS 05 3
b5 {Y’

Equation of the lines AB, BC and AC are:

X 5§ :
y=4x+5;y=5-x3y =Z+Z respectively,

ar (AABC) =j-(4x+ s)dx+j'(5— x)dx—if(5+x)dx

=%(4x a)]l __(s_x)] -é(sﬂ)z]_]“

21
=34+——6=
2

15
2
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2.
Using integration, find the area of the region bounded by the triangle

whose vertices are (— 1, 2), (1, 5) and (3, 4).

Sol.

B(1,5)

] / _ L C(3.1)

1 3 3

ar(ABC)= I Y dx+ J Vo dx— _[ Ve dx
=1 1 —~1

STES (LR E

1 -1

; . 1 . > 3 -‘_|_' 3
:lx o B +l>< T2 —lx St
2 2 )|, 2 2 )] 2 2 )1,

=7+9-12=4
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