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Area of Bounded Regions: Let f (x) be a continuous function defined

XL
E on [a, b], then the area bounded by the curve y = f (x), the x-axis and
Z the straight lines x = a and x = b is given by
+ b b

[ foax= [ ydx X'

a a (0}

YI
¥
Theorem 1. If the curve y = f (x) lies below x-axis, then the area " o} (@0 (40, o

bounded by y =f(x), y =0, x =a and x = b will be negative
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and in this situation we take the modulus of the area i.e., 1 1 :é
= -
the area is represented by °6"
O
b | 7% x
J fos y <
s ~
Y, ©)
t y=d S
Theorem 2. If the curve is given in the form x = f(y), then the area  (0,4d) = =
of curve x = f(x) bounded between x = 0, y = ¢ and A g
y =d is given by W <
(0, ¢) - 29
d 4l =
[ fapdy X< X >
c \ >
-
T
©)
2
-~
>
=
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>
T
Choose and write the correct option in the following questions. g
0
1. The area enclosed by the circle x* + y* = 2 is equal to [NCERT Exemplar] 5’
(@) 4msq units (b) 2y/27msq units (c) 4n? sq units (d) 2m sq units T
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The area enclosed by the elhpse — + Pl =1 is equal to [NCERT Exemplar]
a’

(a) n*ab sq units (b) mab sq units (c) ma* b sq units (d) mab® sq units

The area bounded by the curves y = /x, 2y + 3 = x and x-axis in the 1% quadrant is

(@) 9 sq units (b) % sq units (c) 36 sq units (d) 18 sq units

The area of the region bounded by the curve x* = 4y and the straight line x = 4y - 2 is
[NCERT Exemplar]

@) = sq unit (b) % sq unit (c) % sq unit (d) 3 5q units

The area of the region bounded by the curve y = V16 - x* and x-axisis  [NCERT Exemplar]

(a) 8msq units (b) 207 sq units (c) 167 sq units (d) 256m sq units

Area of the region in the first quadrant enclosed by the x-axis, the line y = x and the circle

P +yt=32is [NCERT Exemplar]

(a) 167 sq units (b) 4n sq units (c) 327 sq units (d) 24 sq units

Area of the region bounded by the curve y = cos x between x=0and x=nis [NCERT Exemplar]

(@) 2sq units (b) 4 sq units (c) 3 sq units (d) 1squnit

The area of the region bounded by the curve x =2y + 3 and the linesy=1and y=-11is
[NCERT Exemplar]

(a) 4sq units (b) sq units (c) 6 sq units (d) 8sq units

The area of the region bounded by the curve y = x2 and the line y = 16 is

37 : 256 : 128 ;

(a) 3 59 units (b) 3 % units (c) sq units (d) 3 %9 units

The area of the region bounded by the curve y* = 9x, y=3xis

(@) 1squnit (b) sq unit (c) 4 sq units (d) 14 sq units

The area of the curve y = sin x between 0 and n is

(a) 2squnits (b) 4 sq units (c) 12 sq units (d) 14 sq units

The area of the region bounded by the curve ay’ = x°, the y-axis and the lines y = a and
y=2ais

(@) 3 sq units (b) %azlz %2804 | sq units
(c) %a|23ﬂ—1 | sq units (d) 1sq unit
The area of the region {(x, y): ¥* +y*<1<x+y} is

n n n 1 ©

The area of the region bounded by the curves x = at* and y = 2at between the ordinate
corresponding to £ =1 and t 2is

(a) 53—6a2 sq units (b) a sq units (c) 5 sq units (d) None of these
The area of a minor segment of the circle x* + y* = a” cut off by the line x = % is
2 2
(@) 3(@n-3/3) squnits (b) “3-(4n ~3) sq units
2
(c) %(37[ —4) sq units (d) None of these
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16. The area of the region bounded by the curves y=x*and y=x+6and x =0 is
(@) 7 sq units (b) 6 sq units (c) 10 sq units (d) 14 sq units
17. The area under the curve y = 2y/x included between the linesx=0and x=11is

(@) 4sq units (b) 3 sq units (c) % sq units (d) None of these

18. The area under the curve y = Va* - x* included between the lines x = 0 and x = a is
2 2

(a) _1t:__ sq units (b) 54— sq units (c) na’ sq units (d) 4m sq units
19. The area of the region bounded by the triangle whose vertices are (-1, 1), (0, 5) and (3, 2) is
(a) % sq units (b) 15 sq units (c) 4 sq units (d) 10 sq units

20. The area of the region bounded by the line y - 1 = x, the x-axis and the ordinates x = - 2 and

x=3is
(a) % sq units (b) % sq units (c) % sq units (d) % sq units
Answers
é 1. (d) 2. (b) 3. (a) 4. (d) 5. (a) 6. (b) 7. (a)
; 8. () 9. (b) 10. (b) 11. (a) 12. (b) 13. (¢) 14. (a)
o 15. (a) 16. (c) 17. (¢) 18. (a) 19. (a) 20. (¢)

Solutions of Selected Multiple Choice Questions

V2 )
1. Area= 4/ \/2—x2dx
0

v"z
X o nwy ok ;
= 4(—x/2—x +sin —) = 27 sg units.
2 V2 )y q
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Option (d) is correct. ;
6. We have, area enclosed by x-axis i.e., y =0, y = x and the circle 2+ % =32 in first quadrant. 8
Since, 4+ (x)? =32 [ y=1] =
>
= 2% =32 = x=+4 =
So, the intersection point of circle x> +y* =32 and line y = x are (4, 4) or (- 4, 4). v g
Now, 2 +17 = (442)2 y=x 2
= x2 + (0)2 =32 [ y= 0] (4, 4) §
= x=14/2 , (0, 0) 25
X' o/ @0 2X :
So, the circle intersects the x-axis at (+4y2,0). y s =
4 4,2 f % o -
Area of shaded region = [ xdx+ [ (4v2)? - x%dx —4,-4) o
0 4
/ O
2 % ) 4.2
= | X X , ) “v2)?® . 4 «x Y g3
>
_ 16 ,[4v2 .1 (4V2) 4 gt o vy U =
= 5 +|=5 0+16sin 442) 2,/(4‘/2) 16 - 16sin 12 g
n T =
=8+[16-5—2-\/1_6-16-Zl=8+[87t—8-41t]=41tsqunits. ‘|
N
Option (b) is correct. 5
N
I
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7. Required area enclosed by the curvey =cosx,x=0and x=nis

A meosxdx+|ﬂ;2cosxdx|

MATHEMATICS
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R, o RIE
[sm2 sm0]+|sm7t sm2|

= 1+ 1 =2squnits. y=cosx
Y
". Option (a) is correct. t
8. Required area, A = [} (2y+3)dy o /
2y ; /
= [—2*/— + 3yll - (@) X
1
= [y*+3y], / :
=[1+3-1+3] =65q units. x‘b/ y==1
Yoy
. Option (c) is correct. i

The following questions consist of two statements—Assertion(A) and Reason(R). Answer these

questions selecting the appropriate option given below:

(a) Both A and R are true and R is the correct explanation for A.

(b) Both A and R are true but R is not the correct explanation for A.

(¢) Ais true but R is false.
(d) A s false but R is true.
1. Assertion (A):
y=sinx from0tox.

Reason (R) : x*>x, ifx>1

2. Assertion (A):
P+ -2x+4y+4=0.

Reason (R) :

of the circle x* + 17 - 2x + 4y + 4 = 0.

3. Assertion (A):

Reason (R) : Area enclosed by the circle x* + y* = P is nr’.

4. Assertion (A): Areaenclosed by the curvey= x* and the line y =xin first quadrantis %sq. units.
Reason (R) : Area is always the real number.

5. Assertion (A): Areabetween the curve x = 1 and the line x = 3 is 4,/3sq. units.
Reason (R) : Points of intersection of ¥ = 4ax and the line ax + by + ¢ = 0 is obtained by solving

equations of curve and line.
Answers
1. (d) 2. (b 3. (a) 4. (b) 5. (b)
CBSE MATHEMATICS A= P2 STUDY

The area of the curve y = sin’x from 0 to © will be more than that of the curve

The area of the ellipse 2x” + 31/* = 6 will be more than the area of the circle

The length of the semi-major axis of ellipse 2x* + 3y” = 6 is more than the radius

Area enclosed by the circle 2 + % = 36 is equal to 36 7 sq.units.
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Solutions of Assertion-Reason Questions

1. -+ sinx<sinx Vx€ (0, m)

.. Area of y = sin’ x will be lesser than the area of y =sin x in x € (0, 7).
Clearly, Assertion (A) is false and Reason (R) is true.
. Option (d) is correct.
2. Clearly, both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation
of Assertion (A).
. Option (b) is correct.

3. Required area = 4 x ar (OABO) =4 x of V6% - x?dx | Yo
fpazgatl R
el
= 4x[(0+18sin (1)) - (0+0)] 50,/ A
= 4x18xsin'1(1)=72x%=361rsq.units X':.: \0 i /.AOS.O)t.'\,(._
Clearly A is correct statement. LN / SENEIRRIE Ha
Also R is a correct statement and gives the correct explanation [T 177
of statement A. 1 Y
. Option (a) is correct. v
4. We are given curve and line gt
3 ype
= (1) 5 Bt B
y=x (i) o R e -('“;'
From (i) and (ii), we have ©=x Hil i S i A ERHE (e
= P-x=0 = x(@-1)=0 B B 7 i
= x(x-1@x+1)=0 =  x=0,-1,1 e
From (ii), yr¥ +—
Ifx=0,y=0, 5l e 2l
Ifx=-1,y=-1
Ifx=1y=1

.. Points of intersection are (-1, -1), (0, 0) and (1, 1).
1
Required area = | (yline T yparabola)dx
0

1 1
= [xde-[Pdx=
0 0
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Statement A is correct.
Also statement R is correct but does not correctly explain the statement A.
Option (b) is correct.
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5. We are given equations of curve and line as ¥

) x=3
x=y @)
andx=3 (i)
From (i) & (ii), wehave y’ =3 = y=+/3 : B‘i}ﬂ/:;::
Points of intersection are (3, 3 ) and (3, -v/3). EsbidE BHbEE el it /
3 P S 0 3' 0 » ;)(
Required area = 2 x ar (OABO) = 2 [ x dx \ s e
0 By
| i ik L
x% 2 Y = ( =)
o D | X2 ] e 2.3 33
= 2% % 2 x 3[x 2]3 i

%[3%_ 0%]=%>< 343 = 44/3 sq. units.

Statement A is correct.

Also statement R is correct but does not give correct explanation of statement A.
Option (b) is correct.

Case-based/Data-based Questions

Each of the following questions are of 4 marks.
1. Read the following passage and answer the following questions.

An architect designs a building whose lift (elevator) is from outside of the building attached to
the walls. The floor (base) of the lift (elevator)) is in semicircular shape.

The floor of the elevator (lift) whose circular edge is given by the equation 2+ y2 = 4 and the
straight edge (line) is given by the equation y = 0.
(1) Find the point of intersection of the circular edge and straight line edge.
(i1) Find the length of each vertical strip of the region bounded by the given curves.
(iii) (a) Find the area of a vertical strip between given circular edge and straight edge.
(b) Find the area of a horizontal strip between given circular strip and straight edge.
OR
(i1i) Find the area of the region of the floor of the lift of the building (in square units).
Sol. (i) Given curve for circle and straight line are
X2+ y2 =4 (1)
y=0 -(2)
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From (1) and (2), we have
x’=4 =>x=12
Points of intersection are (2, 0) and (-2, 0).

(if) Given curve, is circle whose equation is

x2+y2=4
= _1/2=4—x2 =>y=\/4—x2
and y=0

It represents x-axis.
Length of the vertical strip is y=y4-x?, ie., v4-x>.
(iii) (@) We have,

Y
x2+_)'2=4
-
ax
m O| dx y=0 2
= 3
Z
.
O
o Area of one vertical strip
O
@ w = =2
0 -y.dx-\/4 X dx
o (b) We have,
@ Y
o
~
~
* / x*+y?=4
3 Y= \
N X
‘52)) (o] y=0
O
O
o
O
(@]
O
Area of one horizontal strip
=Xx. dy
= \//4 - y2 3 dy
OR

(iif) We have,

2 - [V » ;
Area of the floor = fy.dx=2f\/4—x2.dx VR
2 0 y
2
o) » X

X e B . g0X . -
- e bt - — sl =2 2
2 2 4-x 2sm 2L dx
=4sin'1-0

s
- 4X7=21t sq. units
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2. Read the following passage and answer the following questions.

A student designs an open air Honeybee nest on the branch of a tree, whose plane figure is

parabolic and the branch of tree is given by a straight line.

A

O

(/) Find point of intersection of the parabola and straight line.

(i7) Find the area of each vertical strip.

(iii) (a) Find the length of each horizontal strip of the bounded region.

(b) Find the length of each vertical strip.
OR

(i) Find the area of region bounded by parabola * = 4y and line y = 4 (in square units).

Sol. (i) Given equation of parabola is X = 4y and equation of straight line y = 4. ()]

.. From (i), we get
¥ =4%4=16
Point of intersection are (4, 4) and (-4, 4).

SDx==14

(i) Area of each (one) vertical strip

<

= y.dx

(1ii) (a) We have,

><

x*=dy (i)
x= 2\/_17

. Length of the horizontal stripbe 2 x 2 /'y =4,y .

=
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(b) We have
Length of the vertical strip = 4 -

(iii) We have

MATHEMATICS

REVISION MODULE

Application Of Integrals

| (4, 4)

Area of required bounded region

+ ANITd13H

x2=dy

= 3y —-3 (4)2__0 = 3 $q units

Read the following passage and answer the following questions.

G0S0S96ELL L6* // 0E19856E66° L6+
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A farmer has a triangular shaped field. His son, a science student observes the triangular field
has three edges and can be drawn on a plain paper with three lines given by its equations.

(/) Find the area of the shaded region in the figure shown below.
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Sol. We are given sides

1
by (x-1) ..(if)
and y=4-x ...(1ii)

From (i) and (ii), we get
2-2=2(x-1)

= 4x-4=x-1

= 3x=3 =x=1

Using x = 1 in (i), we get
y=2x1-2=2-2=0

A=(1,0)
From (i) and (iii), we get
2x-2=4-x
= = 3x=6 = x=2
Fé Using x = 2 in (iii), we get
Z y=4-2=2
S B=(2,2)
From (ii) and (iii), we get
4—x=%(x—l)
= 8§-2x=x-1
= 9=3x = x=3

= y=4-x=4-3=1
s C=(3,1) Y.
(i) We have area of shaded region

= lj'z{(Zx -2) —% (x —1)}dx

G0S0S96ELL L6* // 0E19856E866° L6+

—3 —3 x2 2 A(1,0)
-Eljg(x—l)dx-f 5 X

I S T s, WY
-2(2—1)-4 Q. units.

1

3[4 1
'5’5-2-3*1

(if) We have to find area of the triangle ABC.

1
E(x -1)dx

L
2 X

9 19 1 3 5
+[12—E—8+2]-§[5—3—5+1]—E $q. units.

2 3 3
= [(x-2)dx+ [(4-x)dx- [
1 2 1

2 2
X x 1
) e B POl I3
[2 x[ ZE B

1
= _)——+
2[2 2 > 1

HFZZ L1628 - HIVOWYY AMOHD YNYHL X31dWOD IANOALYS ‘¥OO14 ANZ
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1. Find the area bounded by y = x%, x - axis and linesx=-1and x = 1.

Sol. Area of required region

2. Sketch the region {(x,0):y = V4 - x*} and X-axis. Find the area of the region using integration.

Very Short Answer Questions

MATHEMATICS
REVISION MODULE

Application Of Integrals

[CBSE Sample Paper 2021]

,.,.,,x,g_! IEEEEN IERNDS

[NCERT Exemplar]

Sol. Givenregionis{(x,0):y= v4- x? } and X-axis.

We have,

Area of shaded region, A = [ 22 Va-xtdx=| 22 V22 - xtdx

x 22 x 2 (—2. O) (2' 0)
= |Sy22 - s

2 2 2],
=2.0+2.2+2.0-25in" (1)

LS .
=2 ) 2-5 = 27 sq units.
3. Determine the area under the curve y = JVa* - x* included between the lines x = 0 and x = a.
[NCERT Exemplar]
Sol. Given equation of the curveis y= ety Y
A h

=

Required area of shaded region, A = ,(: \/ a® - x* dx

y=\/4—x2 = y2=4—x2 = x2+y2=4

7=

-+t =q"

v =

2
X 2 aX
= |-+ = oSl
2 Ve 2 aE

=0 x
= [0 +%zsin'l(1)—0—a7zsin"0]
a7 2
RO e
CBSE MATHEMATICS A= P STUDY
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4. Find the area bounded by the curve y =sin x betweenx=0andx=2n.  [NCERT Exemplar]

Sol. Required area = ) sinx dx = ([ sinx dx +| [*sinx dxl Y

—~[cosx]j +|[-cos x 7|

y=sinx

MATHEMATICS
REVISION MODULE

Application Of Integrals

2n

—[cosm - cos 0] +|-[cos 2mt — cos ]|

==[-1-1]+|-(1+1)]

=2+ 2 =4 sq units.

5. Sketch the region bounded by the lines 2x + y = 8, y = 2, y = 4 and the y-axis. Hence, obtain its

S

area using integration. [CBSE 2023 (65/5/1)]
Sol. We are given lines
2x+y=8 (i) =
y=2 saclit) St
and y=4 ...(ii) L 0.8) f
Form (i) and (ii), we have \ B

2x+2=8 =: 2x=6 =: x=3

HE

.. Point of intersection of lines (i) and (ii) is (3, 2).

A

From (i) and (iii), we have

\/.'
o

A

"

N
h 4

x

-
o
1 N
N
i
o
Y

2x+4=8 = 2x=4 = x=2 il
- Point of intersection of lines (i) and (iif) is (2,4). | |
- Required area= [xdy = f( 2y)dy
2 2

4 4 1 214
8~ [l e= _}/_l
Jedy-fy yl 2l8y 2],

n
2
= Ugua-2)-Lig 2]_ll 1 I
= 2[8(4 2) 2(4 -2%) =3 16—2(12)

1 1 .
= 5[16-6]—3)(10—5 sq. units.

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

1-x , x<1

Sol. . , Y= r=11=
ol. Given curves, y=|x-1| [x—l ) x>1

and, y=1. y
- Area of required (shaded) region is
A= [ A-x)dx+ [2(x-1)dx

[CBSE 2021-22 (Term-2)]

y=x-1

21! 2
x 1 4 g
x_?L+ __x[_1_2+2_2- +1=1 sq. unit
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Sol.

Sol.
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Long Answer Questions

The area of the region bounded by the line y = mx (m > 0), the curve ¥ + y* = 4 and the x-axis

in the first quadrant is % units. Using integration, find the value of m. [CBSE 2023 (65/3/2)]

Givenliney =mx,m>0 ...(i)
{ Y $
the curve, ¥ +y* =4 (1)) i BRIRG BRiE A q,/%}‘ B
,"; =
and x-axis i.e., y = 0 (i) | e
- . . L | 3 / \".l' +
On plotting lines (i), (ii), and (iii), we have i // _ /M\ S
On solving y = mx and * + 1/* = 4, we have B /_ ..... / § fi
2 \nA2 3 N
x4 =4 i i B O B o
= et i il
14w’ ' \L //
X= : 2 / i
1+m? oy
2/,
\v"'1+m2

2
.. Areaof shaded region= | mxdx+ [ J4-x'dx

2

pI8 xz J1+m? X 12 4 A

—=m|— A =yt — —
= y =m > L/ 5 4-x psin” 3 2

Vi+m

T 1 - 1
=5 —=mX +2sin7 (1) - 4 2sin™ —

2 2(1+m?) V1+m? Vi 1em? V1+m?
> E A I oxEs "1( — )

2 1+m® 1+m’ 27 \ N1+ m?

S et Yoo B
= 2—7[— sin VW = sin \m —1(-2-2
= m'l( f—'l )— 2 = MY 51

. y 1+m2 4 \/1+m2 8 4 \lfz
= 1+m?=2 = m=1 = m=1 (As m >0)
Find the area of the region bounded by the curves ¥* = y, y = x + 2 and x-axis, using
integration. [CBSE 2023 (65/1/1)]
Given curves,

= i (i)

y=x+2 ..(if)

and x-axisi.e.y =0
On plotting these two curves, we have the region (shaded).
Points of intersection of the curves (i) and (ii), we get
P=x+2 = P-x-2=0 x-2x+x-2=0
=>x(x-2)+1(x-2)=0
=>@+1)(x-2)=0
— % ra 155
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(_111)

/(20) O e

-1 0 2 1
Area of the shaded region = f (x+2)dx+ [ x?dx = x_ + Zx[ %[
=
(- 1>2 (=27 0 (1
T +2x (- 1)—7—2 x(-2)+ 3" T
1, 4,1 1 1115
B B G
= 3. Using integration, find the area of region bounded by line y = /3, the curve y = y4 - x* and
= y-axis in first quadrant. [CBSE 2023 (65/2/1)]
z Sol. Given equation of curves
.. y=4/3x (i)
= y=ya-x ..(ii)
§ and, y-axisi.e.x =0 ..(if)
o on plotting equation (i), (if) and (iii), we have
> Y-axis | |
w Y 3 ! |
o | |
N B(0.2)| ¥=Y4-XF | L3,
- Pogms TR v y |
< vl SN
g e
(j Yt / ‘ ”./ ‘ LI:V
0 AR T L jo R 0) T
2 ] : / ( j

Required region is shaded region OABO.

Point of intersection of y=y3xand y=v4-x%is A(1,3).

‘3
. Area of shaded region = —dy+ \/ 4-yldy
0

sl M 2 e i-—llr
_\/3[__2._1] +[2\4-—y +2sm 2 5

1 3 3

ﬁ -0t Ex0+25in'1(1)-§—25in'17

1 3 /3 2
L N L

H[FZZ 1628 - HIVOWYY AMOHD YNYHL ‘X31dWOD IANOALYS ‘¥O014 ANZ
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4. Find the area of the following region using integration:
{(x,y):y*<2xandy>x-4} [CBSE 2023 (65/5/1)]

Sol. We are given region

{(x,v)|y* < 2xand y > x -4} X
={xyly<2z=}n{xyly=x-4} i )
Given curves are y* = 2x (i) ) =% = P(8.4)
and x-y=4 ...(i1) ,’/
Obviously, curve (i) is right handed parabola having 5
vertex at (0, 0) and axis along +ve direction of x-axis X*0 =X
while curve (ii) is a straight line. o .. a2.-2)
For intersection point of curve (i) and (ii), we get
(x-4)P%=2x

=5 ¥ -8x+16=2x ,/v
— P-8x-2x+16=0 = x(x-8)-2(x-8)=0 Y
= (x-8)(x-2)=0 = x=2,8
= y=-2,4

Intersection points are (2, -2), (8, 4).
Therefore, required area = area of shaded region

+ ANITd13H

4 +
[y+dydy- [-dy=
2 2

e 4]
2 , 2[3],

1 1 72 ,
5-[64-4]-[64+8] =30~ =18 squnits.

5. Make a rough sketch of the region {(x, 4): 0 < y < ¥%,0 < y < x,0 < x < 2} and find the area
of the region using integration.

G0S0S96ELL L6* // 0E19856E866° L6+

Sol. Y
1 o
o &
5-
34
2]
y=x» 11 4
T e S
—6. -85 -4 -3:-2. =% : R 3. 4.6 6 7
—21
s/’+ B
45
v

The points of intersection of the parabolay = x” and the line y=xare (0,0)and (1, 1).
Required area = g Yparabola dx + f Yiine 4X

’r . .1.3. .11 .
—]:—E*-f—?squmts
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6. Find the area of the region bounded by the curves x*+y*=4,y = /3x and x - axis in the first
quadrant. [CBSE Sample Paper 2021]
Sol. Solving y = V3xand x2+y2=4,we get xX2+3%=4

y
= ¥'=1 = x=1 ¢
1 2 - W
Required area = f§fxdx+f\/22—x2dx 23 :
/§ x [¢) r
=T[ \/22—1 +2sin” (2) i Ja "
/3 V3
Sl N9 X
= 3 +2x2 ) 2x6
2n .
= —— square units.

3
7. Using integration, find the area of the region {(x,y):x*+y* <9, x+y > 3}. [CBSE 2020 (65/1/2)]
Sol. Given region {(x, y): 2+ yz <9,x+y=23
We have equation of the curve x*+y>=9 which is a circle 0.3)

with centre (0, 0) and radius 3 units and x + y = 3, a straight
line.

INIT1d13H

On plotting we have the required region as the shaded region.

" Area of the shaded (required) region

= 013 [V9 - 2?~(3 - x)]dx

3 3
= J'x/9—x2dx—f(3—x)dx

ffz-x dx - | 3x— ZL l—\/9 x +%sm ] [3x3-—-Ol
=(0+Fsin@-0)-(9-3 )= -2 = 2(x-2)sq. units.

8. Using integration, find the area of the region bounded by the triangle whose vertices are
(2,-2), (4, 5) and (6, 2). [CBSE 2020 (65/1/1)]

Sol. Let given vertices of the triangle be A(2, -2), B(4, 5) and C(6, 2).
On plotting these points, we get the AABC. T .
Now, equation of line AB be siszssasas g5\ (iasasdnad pasdsusnt bk

A
y-5 7

x—-4 B 2 {1
7 - 1
=5 y-5= (x 4) = 2X- 14 i

= y=5x—9 | + /

S0S0596ELL L6* // 0E198G6E66° LT ¢

(e )]

& o
-
o

N
Z
o
-
-
O
O
~
wn
>
—
-~
@)
Q
=
(@)
O
=
o
m
_><
—‘
o
>
Z
>
0
X
O
=
k)
b
>
<
@
b
P
e
(+%]
N
0
N
=
T

7 | | / €©.2)
yAB=Ex-9 ..... ! 45.1“ / : . .
Equation of gC be it ;1? 333t 3 1 é b¢:"
i S ’ 321122 HH
x-4 -2 57
3 3 A(2,-2)
= y-5=-(x-9=-x+6 [ S e aass fazsdsuaal iaastans
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3
= yBC=—Ex+11
Also, equation of AC be
AR By +2=%-2 il
x-2 4 yresyEs  w Y
Vic= x4

6 6
" zf yAde+{ Ypcdx = 2f Yacdx
4(7 3
= f(—x—9)dx+ f(-——x*-ll)dx— f(x—4)dx
2 \2 i\ 2 2
75 olil Baansl [ ol
=|—x" - +|——x"+ - =~
[4x 9x2 2 X 11x4 > 43:2
7 3 6°-2?
=Zx(42—22)—9(4—2)-Zx(62-42)+11x(6—4)- ( 5 ) +4(6-2)
=%x12—18—%x20+22—16+16
=21-18-15+22=43-33=10 sq. units.
9. Using the method of integration, find the area of the region bounded by the lines 3x-2y +1=0,
2x+3y-21=0and x-5y + 9 =0. [CBSE Delhi 2012, 2019 (65/4/1)]
Sol. Given lines are
3x-2y+1=0 (1)
2x+3y-21=0 (i)
x=-5y+9=0 N (1))

For intersection of (i) and (ii) applying (i) x 3 + (ii) x 2, we get
9x-6y+3+4x+6y-42=0

= 13x-39=0 = x=3
Putting it in (i), we get

9-2y+1=0 Y
= 2y=10 = y=5

Intersection point of (i) and (i) is (3, 5).

For intersection of (ii) and (iii) applying

(i) = (iii) x 2, we get
2x+3y-21-2x+10y-18=0

> 13y-39=0 = y=3

Putting y = 3 in (ii), we get
2x+9-21=0

= 2x-12=0 = =6

Intersection point of (i7) and (i) is (6, 3).

For intersection of (i) and (iii) applying

(1) = (i1i) x 3, we get
3x-2y+1-3x+15y-27=0

= By-26=0 = y=2

Putting y = 2 in (i), we get
3x-4+1=0 = x=1

CBSE MATHEMATICS
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Intersection point of (i) and (iii) is (1, 2).

With the help of point of intersection we draw the graph of lines (i), (ii) and (ii).

Shaded region is required region

REVISION MODULE
Application Of Integrals

MATHEMATICS

. Area of required region = f 3x2 Lix+ J' 2x3 X g f X ; Sie
1
3 3 6 6 6
= g—fxdx+—]‘—fdx-%fxdx-i-?fdx-gfxdx-%fdx
1 1 3 3 1
3[x 2[x 1[22] 9
- 3= 2[ -2 s rmig- 22T - L
s 13 _1y-2036- I PR C P L
=y 9- 1)+ ) 3-1) 6 (36 9+7(6-3) 10 (36-1) 5 (6-1)
7 i 207, 13 ;
-6+1—9+21—2—9 10- 7775 <~ Squnits.
10. Find the area of the region {(x, y) : ¥* + y* <4, x + y > 2}. [CBSE (AI) 2012]
Sol. LetR={(x,y): X+ <4, x+y>2)
= = R={(x,y):x2+yzs4}m{(x,y):x+y22}
= ie, R =R, N R, where R, = {(x, y) : ¥* + y* < 4} and
= Ry={(x,y):x+y 22}
i For region R,
5 Obviously x* + y* = 4 is a circle having centre at (0,0) and x: <
o radius 2. 2
9 Since (0,0) satisfy x* + 1 < 4. Therefore region R, is the
> region lying interior of circle &+ yz 4.
3_° For region R,
3 0 2 ;; N
] y 2 0 2
+f X + y = 2 is a straight line passing through (0, 2) and (2, 0). Since (0, 0) does not satisfy x + y > 2 g
N therefore R, is that region which does not contain origin (0, 0) i.e., above the line x + y = 2. »
‘E Hence, shaded region is required area. 4
-
o Now, area of required region 3
o C
& 2 2 2 2
1 | =)
2 = J\/4—x2dx—c{(2—x)dx= [Ex\/4—x2+54sm 1(%)L—2[x]g+[x7ﬁ 8
=[2$in'11—0]-2[2—O]+[%—0] =
n : 2
=2X?—4+2=(1t—2)squn1ts. e
11. Using integration, find the area of the triangle ABC, co-ordinates of whose vertices are A(4, 1), %
B(6, 6) and C(8, 4). > [CBSE (AI) 2010, 2017] s
Sol. Given triangle ABC, coordinates of whose vertices are 7: 5
A(4,1), B(6, 6) and C(8, 4). sl B (6,6) ﬁ
Equation of AB is given by 5+ =
= + <
y—6=2_‘11(x—6)0ry=%x—9 :._ 30(8'4) g_)
Equation of BC is given by 27 ;
s 1+ ©
y—4=§_g(x—8)ory=—x+12 i oy %
o 1 8 =3
\ N
v B
se M e M C GO I 1 ’ e o . -
CBSE MATHEMATICS A = 2 STUDY CIRCLE
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Equation of AC is given by

_4-1 -3
y-4= 8_4(x-8)ory- 4x—2

Area of AABC = area of trap. DABE + area of trap. EBCF - area of trap. DACF

L( x= 9)dx+J;(-x+12)dx L( ¥ Z)dx

7[ 9[x]§- [ [+12[x]8 & 2E+2[x]§

- 5(36 16)-9(6 - 4)—2(64 36) +12(8 - 6)-8(64 16)+8

= szo 18 - §+24-%x48+8
25-18~-14 +24 - 18 + 8 =7 sq units.

12. Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and C(6, 2).

5[x

2

[CBSE 2019 (65/1/1)]
Sol. |- ~— - .Hik®;-=EI .
T 028 B(u) ‘
- A2, A s
0 - < = = =
— . AN\, efé,2) S
Z
m -
; Gl B s N
0 7 too Dowr FGED !
b €a" ok qe.uua\ Uwe : 2 {
w ]
9 u*m =& (x-m)/ - f_ =]
0 - Z
= n TS {
=S i ' t N
— =
t | f% <) _—.(1 !.\ 3 ~ - i G s =
' ) 3 " B i -
+ T ; vy
i <3 ; . O
o I _.sz___[ e K TWT T g e 9
N 3 .t ! ko
N
@ Eq" ol Une BL: Bk Mine i ‘;_i:
& L"“’r -2)= _g tAzé) Lv& - = __"’:~ (R=2) N ,__.%,____ S
o W —— ” } 5
& 3 t’.‘-)_=—sx+l$ ‘3—:-’-‘.&.1"3;_ =
' -=’blu=—-r,+\‘+ : { = -3 +13 | ©)
| o ' A% | =
| A ; 7 o Y ¢ =
(— _mu!; shaded. nsmu—tq»m area f sa@808)zar (Rern) ar (AEFE)_ 7
. : , I
L_S_guu L%};_u_ Y3 a4 — ] Z
: oyl =
O
Jngs = \'hu-m A‘W (3):
3 WO, i, SR . i 2R ] b
‘7<
I ——— 3 B =
A= Yz."-r Zx—] + [!’ru 51"7 - r\3u —31’-’] st ! ;
N B . /:)‘ RN Do - N Q
= r& +12- :.—4] 4-]—\0" = ‘AC 68 +2-0] rli- = T S %-IJ Lo - =
- R g H__l__r- R SO, SN TR S o ] o
A= 3 ga e Y e R T N
el L— —R 5 e [Topper’s Answer,2019] =
$ i ARy Lo LN S : A L d _._____+___. N
N
T
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13. Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x and the
[CBSE Delhi 2014, 2018, CBSE 2020 (65/4/1)]

circle ¥ + y* = 32.

REVISION MODULE
Application Of Integrals

Sol. 9

61 [
24 yt= 30—
et (0,0) Y : o

 heduu = N,

mz.ll.a =% W) o

on &Mm'n? U and. W) &,
®oF% =3
F an’=32

L

IG Sm" 'Xf
HJL

z 5&1*
<

il (8-0)+ ( 0+ 16 sintl) = 2T~ lesi™L)

—_— ‘;m.————h»—\ e ——————————————————

yh. et + 16 ammf» «{Uu =%+ 16 st 71_;}__
y

— __‘..s.—‘ I P S

o Em B4 (ex g ~ AXY — (6XTHy)

|-~

p—— - — —@-_‘,__ﬁ ——

A_szr_—luﬂ'l:h— —

% g4®m-geym:

[Topper’s Answer 2018] |

14.

3x?

Sol. 1

Given equation of parabola 4y =3x*> = y =

3x+12 -
2

The line intersect the parabola at (-2, 3) and (4, 12).

and the line 3x-2y+12=0 =

Hence, the required area will be the shaded region.

4 0.2
Required area = | 3—x§1—2-dx - %—dx
= 2
3.5 2 [
= |FX +6x-"
[4 i

Find the area of the region included between the parabola 4y = 3x” and the line 3x - 2y + 12 = 0.

. (0)

[CBSE (AI) 2009, (F) 2013]

=(12+24-16)-(3-12 +2)

=20 + 7 = 27 square units.
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15. Using integration, find the area bounded by the tangent to the curve 4y = x” at the point (2, 1)
and the lines whose equations are x = 2y and x = 3y - 3. [CBSE Sample Paper 2016]

Sol. Obviously 4y = x* is upward parabola having vertex at origin.

Now 4y = 4

dy _ dy 1 G4 [ —
= 4E-Zx = dx-fx = E]m)-zxz—l

= Slope of tangent at (2, 1) to given curve 4y = x*is 1.

- B
Equation of tangent = F

— y-1l=x-2 — y=x-1

Now, for graph of x = 2y Also for graph of x =3y -3
o 2 N o [ o
0 | 1 1 2

After plotting the graph, we get shaded region ABC as required region, area of which is to be
calculated.
After solving the respective equation, we get

Coordinate of A=(2,1); B=(6,3); C=(3,2)
Now, the required area = area of shaded region ABC
= ar(region ALMC) + ar(region CMNB) - ar(region ALNB)

x_z_xr+lx_2+3xr_l

2 , 312 3 2
4 1{[/36 9 1

-3 -2)f3{(F1)-(3oo)] -

+-:-15—(36——2-Z)—8=—§-+£ 8 = 1square unit.

x+3
3

3 6 6
= [(x-1)dx+ ] dx—fidx=
2 3 2

I
—_—
i ——
N o

|

W

2 6
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16. Sketch the graph y =|x + 1|. Evaluate J'_glx+ 1|dx. What does this value represent on the

graph?
Sol. Wehave, y=Ilx+11= x+1ifx+12 0 ie, x=-1 v
—(x+1),ifx+1< 0 ie, x<-1 A
N
So,wehavey=x+1forx>-1andy=-x-1forx<-1.Clearly, //;‘
y =x + 1 is a straight line cutting x and y-axes at (-1, 0) and (0, 1) /D
respectively. So, y = x + 1, x > -1 represents that portion of the
line which lies on the right side of x = 1. Similarly, y == x -1,
x < -1 represents that part of the line y = —x = 1 which is on the
i : e, B o e
left side of x = -1. A rough sketch of y = | x + 1| is shown in fig. C=3:0) ! (1,0)

Now, [4lx+1ldx=[7 - (x+1)dx+[}(x+1)dx

1 1
I =_(x+21)2L+ (x+21)2L=_o-%+%_o = 4 sq units
g This value represents the area of the shaded portion shown in figure.
o 17. Using integration find the area of the triangular region whose sides have equations y =2x + 1,
: y=3x+landx=4. [CBSE Delhi 2008; 2011]
Sol. The given lines are

y=2x+1 skl

y=3x+1 )

x=4 ...(1i0)

For intersection point of (i) and (iif)

y=2x4+1=9
Coordinates of intersecting point of (i) and (iii) is (4, 9).
For intersection point of (i) and (iii)

y=3x4+1=13

G0S0S596ELL L6* // 0E19856E66° L6+

i.e., coordinates of intersection point of (if) and (iii) is (4, 13).

For intersection point of (i) and (ii)

2x+1=3x+1 — <

y=1
i.e., coordinates of intersection point of (i) and (i) is (0, 1).
Shaded region is required triangular region.
. Required area = area of trapezium OABDO - area of trapezium OACDO

2 2
3%+x[— 2x7+x[

= [(24 + 4) - 0] - [(16 + 4) - 0] = 28 - 20 = 8 sq units.

= L4(3x+ 1)dx - J;,4(2x+ 1)dx =
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Questions for Practice

® Objective Type Questions

1. Choose and write the correct option in each of the following questions.
(i) The area bounded by the curve y = x | x|, x-axis and the ordinates x = -1 and x = 1 is given
by
; 3t . 2 : 4 ;

(a) 0 sq. units (b) 3 Sq- unit () 3 Sq- unit (d) 3 S units

(i) The area bounded by the curve y = |sin x|, x-axis and ordinates x = m and x = 10 is equal to
(a) 8 sq. units (b) 10 sq. units (c) 18 sq. units (d) 20 sq. units

(iii) The area of the region bounded by the parabola y* = x and the straight line 2y = x is
@) % 5q. units (b) 1 sq. unit © % sq. unit d) % sq. unit

(iv) The area of the region enclosed by the parabola x* = y and the line y = x + 2 is

(@) % s$q. units (b) 4 sq. units (c) 2 sq. units (d) None of these
(v) Area lying in the first quadrant and bounded by the circle x* + 1 =4 and the lines x = 0 and
x=2is
(@) m sq. units (b) % sq. units (c) % sq. units (d) % sq. units

® Very Short Answer Questions
2. Find the area bounded by the curve y = x%, x =2, x = 3 and x-axis.
3. Calculate the area under the curve y = 2y/x included between the lines x =0 and x = 1.

4. Find the area under the curve y = yx -1 between the lines x = 1 and x = 5.

® Long Answer Questions
5. Find the area bounded by the linesy =4x +5,y=5-xand 4y =x +5. [NCERT Exemplar]

6. Find the area bounded by the curve ’= 4y and the straight line x = 4y - 2.
[CBSE Delhi 2010, 2013]
7. Using integration, find the area of the region {(x, y)} : 9x* + y* <36 and 3x + y > 6. [CBSE (F) 2009]

8. Find the area of the region {(x, y) : ¥’ <y < x].

9. Find the area of the region bounded by the curve y = %xz and the line 3x -2y + 12 = 0.
10. Using integration, find the area of the triangle ABC, where A is (2, 3), Bis (4,7) and C is (6, 2).

11. Make a rough sketch of the region given below and find its area, using integration:
{(x,y):0<y<x*+3;0<y<2x+3,0<x<3)

12. Using integration, find the area of the triangle ABC, whose vertices have coordinates
A (2,0),B(4,5)and C (6, 3). [CBSE (F) 2012]
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13. Find the area of the smaller region bounded by the ellipse %+ yT =1and the line %*ﬁ% =1.
[CBSE Delhi 2010; (F) 2014]
14. Using integration, find the area of the triangle formed by negative x-axis and tangent and normal
to the circle x*+y> =9at(-1,2/2). [CBSE East 2016)
2
15. If the area bounded by the parabola y* = 16ax and the line y = 4mx is f—z sq units, then using
integration, find the value of m. [CBSE Ajmer 2015]
16. Using the method of integration, find the area of the triangular region whose vertices are (2, -2),
(4,3)and (1, 2). [CBSE (North) 2016]
17. Find the area of the triangle whose vertices are (-1, 1), (0, 5) and (3, 2), using integration.
[CBSE 2019 (65/3/1)]
18. Using integration, find the area of the triangle whose vertices are (2, 3), (3, 5) and (4, 4).
m [CBSE 2019 (65/1/3)]
% 19. Using integration, find the area of the triangle ABC with vertices as A(-1, 0), B(1, 3) and C(3, 2).
T [CBSE (F) 2009]
o 20. Using integration, find the area of the triangle ABC, where A is (2, 3), Bis (4, 7) and C is (6, 2).
0
S Answers
&
o L () () (i) () (iii) (a) () (a) @) (@)
3 2. qu. units 3. isq. units 4. &sq. units 5. ﬁsq. units
< 3 3 3 2
0 6. %sq. units 7.3 (n-2)sq. units 8. %sq. unit 9. 27 sq. units
N
PR : 50 ; ; 3n -
0 10. 9 sq. units 11. 37sq. units 12. 7 sq. units 13. (7 = 3) $q. units
O
O
o -
2 14. 9v2 15. m=2 16. 123—sq. units 17. 1—25-sq. units
O
w 2 . . .
+ 5 Sq. units 19. 4 sq. units 20. 9 sq. units

Application Of Integrals
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