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Exercise 8.1

1. Find the area of the region bounded by the curve *"

the x- axis in the first quadrant.

Solution: Equation of the curve (rightward parabola) is *

%

A

| il

=X

x N

y=~x 1)
Required area is shaded region:
4
| dy|= \-"_ dx
=0 [From equation (1)]
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| x* dx
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and the lines x=1, x =4 and

=X
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2. Find the area of the region bounded by *"
guadrant.

Solution: Equation of the curve (rightward parabola) is -

PENE )

¥ o) \
\\H‘--___ yi=0x

Yy x=2 x=4

Required area is shaded region, which is bounded by curve *

x=4 and x-axis in first quadrant.

p p
| v dx|= |3\|'q dx
=1z L [From equation (1)]
304
i1 3
3] x? dx 2
2 : 3 201 la

320422 ‘ 3.2047 =22 ‘

1=0y =2 x=4

1 =9x
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and the x-axis in the first

=9z,

and vertical lines x=2,
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3. Find the area of the region bounded by *

guadrant.

Solution: Equation of curve (parabola) is *

or * 7 Z\f;

p(s-2v2)| _ (16-

ENGY

/sQ. units

v =4v.yv=2v=4

=471

Required region is shaded, that is area bounded by curve * = -
lines ¥ =2Y=% and y-axis in first quadrant.
X =4y
( AY | y=4
\\ // y=2
X' p ¥
, A
4 4 /@
|ma-‘= 2 aa-‘: 27 m‘
3 I-1-
¥
2 W __.-' l‘
30 4z 2 [32-82)
> PR }
- 3| 3 .
= =\ = /' sq. units
. :L,:

4. Find the area of the region bounded by the ellipse 16 9

Solution: Equation of ellipse is 16 9

X v

+L =1
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and the y- axis in the first

and Horizontal
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Here @ (=16)=57(=9)

_:L': 1 X _ 16—
From equation (1), ® 16 16

V=2 (16-2)
= 16" :

for arc of ellipse in first quadrant.

Ellipse (1) is symmetrical about x-axis and about y-axis (if we change y to —y or x to —x,
eguation remain same).

Intersections of ellipse (1) with x-axis (y=0)
Put y=0 in equation (1), we have

.T:_l
16 =x'=16 = x==24

Therefore, Intersections of ellipse (1) with x-axis are (0, 4) and (0, -4).

Now again,
Intersections of ellipse (1) with y-axis (x=0)
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Yoo Co i
Putting x=0 in equation (1), ° =V =7 = V==

Therefore, Intersections of ellipse (1) with y-axis are (0, 3) and (0,-3).
Now ,

Area of region bounded by ellipse (1) = Total shaded area = 4 x Area OAB of ellipse in first
guadrant

4
4 I v dx

[ Atend B of arc AB of ellipse; *=9 and at end A of arc AB ; *=4]

. ’\I'—lz —x dx

13

4

- 3 - :
4| =~16-x ci‘r‘ 4
.:_1 _

- . -4 5
, — 4 x| | 2 I . E 31 a STo=x
3 4 +—sinT = | || Wa —x dr=—afa —x +—=snT —

4], - ¢ a

' 2

bt | =
|

"_.1 . 1 4 S,T'-
3i;ml"lﬁ—lﬁ+85in_11—[_0+85in_'0']} 3{0— —

_3(4m =127 :
=" sQ. units

¥
P
5. Find the area of the region bounded by the ellipse 4+ 9

=R
4+ =]
Solution: Equation of ellipse is 4+ 9
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YJ\.
B{0,3)
20 0 Azo) X
(0,-3)
.
Here & (=3)<87(=2)
PP a?
From equation (1), ¢ 4 4
v =2(4-2)
= PR
1 _3['4—1. |
= 2 4 )

For an arc of ellipse in first quadrant.
Ellipse (1) is symmetrical about x-axis and y-axis.

Intersections of ellipse (1) with x-axis (y=0)

2
|
Put y=0 in equation (1), 4

= =4
= x=11

Therefore, Intersections of ellipse (1) with x-axis are (0, 2) and (0,-2).
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Intersections of ellipse (1) with y-axis (x=0)

N
"_:1
Put *=0 in equation (1), 9

=1'=9 = y=13
Therefore, Intersections of ellipse (1) with y-axis are (0, 3) and (0,-3).

Now,

Area of region bounded by ellipse (1) = Total shaded area = 4 x Area OAB of ellipse in first
guadrant

4 I v dx

[ Atend B of arc AB of ellipse; *=0 and at end A of arc AB ; *=2]

4 j'%xh—  dx

4

‘lai’\lljz —x dx

4

I . - - 2: ’—--'r [ - 5 5 X 7 2 : x
- L= - “bo Lgg - B -
[2 1400 ' |
6| ;\M—4+Zsin' 1-(0+2sin™ 0} i
_ 7
6/0+2.-—-0|=61
= L = d sg. units

6. Find the area of the region in the first quadrant enclosed by x-axis, line x=~3y and
the circle * T2 =%

Solution:
Step 1: To draw the graphs and shade the region whose area we are to find.
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YJL
1
Y= :,-I"-_B‘-x
(V3.1)
X [5) M|B(20) X
D
yY
Equation of the circle is * ¥ =2 ... (1)

We know that equation (1) represents a circle whose centre is (0, 0) and radius is 2.

Equation of the given line is x=A3y

m=—==tan 30" =tan &
We know that equation (2) being of the form-* =" where 3

— 6 =30 represents a straight line passing through the origin and making angle of 30" with x-
axis.

Step 2: To find values of x and y.

yv=—p

Put B from equation (2) in equation (1),

x'+2-=4 ., ,
3 = 3x +x =12 = 4x =12

= =3 = x=13
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N3l

Therefore, the two points of intersections of circle (1) and line (2) are A"

Step 3: Now shaded area OAM between segment OA of line (2) and x-axis

\J:E
' bl - ~
P 1 Ao =0 mawa. x=A]
"“..Ll:T & ,3"."|§ P N
[Geal 2] 100 o
" | | |
= |* 3 = '\E-,_' = '\Elﬁ_j 4= E\E - 2 sq. units (3)

Step IV. Now shaded area AMB between are AB of circle and *— axis.
ol .
;L_"l : [~ At O, J:=ﬁ andat A, x=2|

i 20— dx
N

From equation (2),

(o — 92 g, B
-+ sin I | 2350 £ 2sin T 1 £134—3+25in_1£ |‘
12 2 25 _{2 2 2
0425 57T 4 a3 2m ;‘{ i
= 2 2 3 8 2 3 =% %) sq units.......... (iv)

Step V. Required shaded area OAB = Area of OAM + Area of AMB

23723 .
= - - SQ. units

- x=
" cut off by the line

o
7. Find the area of the smaller part of the circle * 73 =4 V2

Solution: Equation of the circleis * T =4 ... (1)
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X 0 A M(a,0) X

a

T=—

Area of smaller part of the circle * T¥ =4 cut off by the line 2

= Area of ABMC = 2 x Area of ABM

21| vex| 2

_|‘ |
= I = K [From equation (2)]

[ ]
—
| =
!
[}
I
"
+
M.
=
L
|
1
[+]

[ B]
(SR I =
hl-.l
|
EI-J
+
1]
=
L
i,
|
]
)
|
]
o]
=]
L
Sk
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3 arT__a ||a_:_a_ —1i
-|_0+3 ; E\E 3 -5111 —\EJ
,_!_Td' _ o o _d’ j-'.._"_

T TR 7
)| 7@ e _a

_ | 4 8 4 |
Ea:I ET—,-T—Z|

= = S -

2 (z-2) =£: %{—1 |
=4 L2 sg. units
.T=_:L':

8. The area between and x=4 is divided into two equal-parts by the line x=a find

the value of a.

Solution: Equation of the curve (parabola) is *=* ... (1)

K

= y=Ax

Now area bounded by parabola (1) and vertical line x=4 is divided into two equal parts by the
vertical line x=a.

Area OAMB = Area AMBDNC

=2

-|. v dx

p
J v dx

2
—
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21 11
2| x* x| 2|| x? dx
= o = |z
3“.: 3 ‘.4
%l %l
h3; 3u
= 2 - 2
2 2 ] o] 2 2
—aﬁ—[:l| —I—F—aﬁ|
= 3| =3 |
= czr-E =S—a%

2 v=|

9. Find the area of the region bounded by the parabola * =* and -

Solution: The required area is the area included between the parabola ¥ =% and the

[ x. ifx=0
}.=|1’| :.-I f 4 I:I
modulus function [—% X
TY
B(-1,1) AT
y=-%X=0 y=xxz0
y:)‘[J y:){z
K= 5 >
VY,

To find: Area between the parabola ¥ =* and the ray ¥ =* for x=0
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Here, Limits of integration = + =~

= x=x = x-—x=0
= .T[._.T_].:]:D :;,_T:D:_‘{'zl

[+

Now, for ¥~ I table of values,

y=x j xz0

X 0 1 2
y 0 1 2
v=—x i x=0

X 0 -1 -2
y 0 1 2

Now, Area between parabola ¥ = and x-axis between limits x=0 and x=1

1 1 1./ "‘1‘-

[}' dx |.:|:: dx ; . :é

= - | 3 S
=V = v = = B o (l)
And Area of ray y=x and x-axis,

1 1 £ oant

|y dx |xdx x| .1

. - L2) 2
=0 =0 =~"0 T (2)

So, Required shaded area in first quadrant

x

= Area between ray y=x for *Z0 and x-axis — Area between parabola * =* and x-axis in first

guadrant

= Area given by equation (2) — Area given by equation (1)
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1

6 sq. units

10. Find the area bounded by the curve *=*¥ and the line *=* ~2
Solution:

Step |. Graphs and region of Integration

Equation of the given curve is

=4y 1)

— A4y —7
x=4y-2 . )
x+2
y=
= 4
X 0 1 -2
y 0 112 0

.T:
y=—
Step 2: Putting 4 from equation (1) in equation (2),

.
x=4—-2

= x=x—-2 =>—x"+x+2=0
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=y —x=2=0 =

= dx+x—2=0 = *(x=2)+(x=2)=0
= (6=2)(x+1)=0 = x=2 5 x=-1
For x=2,from equation (1), 4+ 4
So pointis (2, 1)

1T=—=

1
For x=-1 from equation (1), 4 4
]

So point is - 4
1

i _1-_ |
Therefore, the two points of intersection of parabola (1) and line (2) are C - +)and D (2, 1).

Step 3. Area CMOEDN between parabola (1) and x-axis

[ v dx | Lo
= :1 = :1 4
[._-.;': .]:
. 1,..}_1 ir’!":—['—l.lzi
= B = 12 L- g IF
=12~ 1I 4 sq.units........ (3)
Step 4. Area of trapezium CMND between line (2) and x-axis
ro. tx+2
| yax | ax
= I = I
13 1[ :
= Yo — —+ 2_.-
_ ‘IJI[_1+2_] dx _ 2|2 1;:_1
l"iﬂ MENDS 1 PPN
_ 402 ,-'l L2 J _ | 2 J




2, " Class - XIl _ Math
edsecu m Ch. 8 - Application of Integrals

EDUCATION NCERT Solutions
1 1 5 15

= <l=4 1 § sq.units.......... (4)

Therefore,

Required shaded area = Area given by equation (4) — Area given by equation (3)

15

3
=8 4 8

9
& sq. units

11. Find the area of the region bounded by the curve *~ =%* and the line x=3.

Solution: Equation of the (parabola) curve is
yi=4x 1)

Here required shaded area OAMB = 2 x Area OAM

A
Y

(x=0)

|~ yi=4x
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’
|4|u+
.

NG sQ. units

12. Choose the correct answer:

Area lying in the first quadrant and bounded by the circle * 7% =% and the lines x =
Oandx=2is

T T T
(A) 7T (B) 2 ©) 3 (D) 4
Solution:
Option (A) is correct.
Explanation:
Equation of the circle is * ¥ =2 .. 1)
= y=N2Y-x (2
YA
B|x=0 X=2
x 0 2 A20) X




2, d g Cl - XIl _ Math
e Secu m Ch. 8 - Applicat?:: of Integrzls

EDUCATION NCERT Solutions

‘|. v dx

‘| ull: —x dx

w D
y
|
i
|
|
4

2 f )
~4-4+2sin71-(0+2sin™ 0

Required area =

| =

[ A1

X ] T, = . -1
—af 2 —x" +—sin
P2 3

= T sq. units

13. Choose the correct answer:

Area of the region bounded by the curve y2 = 4x; y- axis-and the line ¥ =3 is:
(A) 2 (B) 9/4 (C) 9/3 (D) 9/2
Solution:

Option (B) is correct.

Explanation:
Equation of the curve (parabola) is Vvi=2%
AY
o
M A =3
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i 1.7
| a:r‘ ‘I — a:r‘
o 4

Required area = Area OAM =

9
4

sQ. units
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Exercise 8.2 Page No: 371
4x' +417 =9 x =4y

1. Find the area of the circle which is interior to the parabola

Solution:

4x* +4y7 =9

Step 1: Equation of the circle is

Here, centre of circle is (0, 0) and radius is 3/2
Equation of parabolais * =% ....(2)

Step 2: To find values of x and y

1_4y ay+yt=2
Put * =7 in equation (1), :

16y+41vi =9
411 +161-9=0
411 +18y -2y —9=0

2v(2y+9)-1(2y+9)=0
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(2y+9)(2y-1)=0

2p+9=0 o 2y-1=0

-0
y=—
2

= or

Find the value of x:

L0
Put~ 2 in ¥ =%,
. (=9
=42 |="18
=" L2 )
1'—1
Put” 2in* =%,
.f‘1‘~,
2=421=2
= L2)
=> .Tzﬂ

Therefore, Points of intersections of circle (1) and parabola (2) are

R (2

A 2 andB- <

Step 3: Area OBM = Area between parabola (2) and y-axis
1

[

-

L'.'At D,v=0andatB, y=

b | =
L
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N ) o :
3 “3l172)
= 2 = o
111 2
=3 IN2 3 (3)

2/
5| =¥ &
l'.".-

N}

b | e |

L
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i>e~:[:] :+—s1n_11— l,\{§+gsiﬂ_11
_\4 ) 44 8 3]
9 7 1 9. 4
—H———sfd——sn —
=8 2 8
9T 2 9.4
—————sin -
=16 4 8 3L (4)
Step 5.

Required shaded area = Area AOBDA = 2 (Area OBD) = 2 (Area OBM + Area MBD)

[ 5 (g, 7 Y r - “
5 \"I:+ Qj_£_giin-11 |J Ei“ﬁll :+9,-T 9

ISR

2 97 9. ,1 2 9w
_t—— i1 - —+—] ——sin =
- 6 & 4 3= 6 4.2
2 9 1 ) 1
N v esis L sin| —— & |=cos#
= 6 4 3 . £ N,

2. Find the area bounded by the curves 1) #37=1 gqg ¥+ =1

Solution:
Equations of two circles are
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X¥+y =1

And (x—=1) +2° =1

From equation (1), ¥ =17%
Put this value in equation (2),
(x=1) +1-x* =1

= r+1-2x+1-x" =1

= —2x+1=0
1
r=—
= 2
1
=5 =1-x
Put 2in¥ = ,
'L':=1— l =1—l=§ 1:i—3
2) % 1o 1
143 1 -5
272 ) 272 |

The two points of intersections of circles (1) and (2) are “ / and -
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= J1-(x-17"
' ’ n

Now, from equation (1), ¥ =¥1~*" in first quadrant and from equation (2), g

first quadrant.

Required area OACBO = 2 x Area OAC = 2 (Area OAD + Area DAC)

[ 1
5| 3 L
“| | v of circle (i) éx+ | v of circle (i) dx
[ 1

| W
5

!
. E‘ . | ]; =
2| |,|||'1—['_J:—1_']‘ e+ | y1-x" dx
0 1

r‘- -\l |
| (=11~ (x-1)° W o & .
2J [_'I. ] [_'I. ] +%Siﬂ_1(l’—1:| L +{-L1TJ';-éEiﬂ__ IJ}
\/ 1

| 2 2

|
—
.

J —l\’g+ sin_lr—l\:l—sin_: I(—l;l—Ji\/E -,-:—.in‘lll
2V4 \ 2¢] : 2Y4 2]

_ |
S
Bl

300 T T N3 OT .
SR R i 2 |
= 4 6 2 I 4 6=." 4 sQ. units

3. Find the area of the region bounded by the curves ¥ =% T2.¥=xx=0 g4 =3

Solution: Equation of the given curve is
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Y A
y=x*+2
y=x
(0,2) 9/ ¥
% =0 €— B o
A D A "X
x=3
A 4

(Point D is (0,2)

Here Vertex of the parabolais (0, 2).

Equation of the given line is y=x ........ (2)
X 0 1 2
y 0 1 2

We know that, slope of straight line passing through the origin is always 1, that means, making
an angle of 45 degrees with x- axis.

Here also, Limits of integration area given to be x=0 to x=3.

Area bounded by parabola (1) namely ¥ =* ¥ 2: the x-axis and the ordinates x=0 to x=3 is the
i. Vv dx= | [1 + 2_.] dx
area OACD and * :
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f i +2x |

_ 13 :

=(9+6)=0=15.......... 3)

Again Area bounded by parabola (2) namely y=x the x-axis and the ordinates x=0 to x=3 is the
area OAB and

_|. Vvdx= | x dx

x|
EN

—_ S —

Required area = Area OBCD = Area OACD — Area OAB

= Area given by equation (3) — Area given by equation (4)

sg. units

4. Using integration, find the area of the region bounded by the triangle whose vertices
are (-1, 0), (1, 3) and (3, 2).

Solution:
Vertices of triangle are A(-1, 0), B (1, 3) and C (3, 2).
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—0 = gy I:_x—(—l]l
o220 )]
}'=%[:x+1_]

Area of AABL = Area bounded by line AB and x-axis
1

J' v dx

= -1

[“AtA x=-landatB.x=1]

[ s
e Ty
2| =
+
Lt
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1{51:_-1_1]
202 ,-'l |2 |
373 10
3(3,1) 34
A (1)
2-3. -
y—3= (x—1] _ yv=-5l-x

Again equation of line BC is 3-1 2

Area of trapezium BLMC = Area bounded by line BC and x-axis

[SRUTES
_IJ' ax l;[_?—l’_] o
= 1 =11
17 )
— |'I.-II..-__
21 7]
= "\ =
10, 81051}
20 2) 2)

1.9 _ 1) 1/42-8-14+1)
2 21-2-7+ o —
_ 2177 2 2) _ A2k 2
leU
= 4 =5 . ... (2)

o . .
y=0=——{x=(-1)) ,r=l['x+1]
Again equation of line AC is -1 — ST

Area of triangle ACM = Area bounded by line AC and x-axis

-
J Vdx | ;[_ x+1) dx
= -l =-1-
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— 4 =4 .......... (3)

Therefore,

Required area = Area of AABL + Area of Trapezium BLMC — Area of 2ACM

=3+5-4=4sq. units

5. Using integration, find the area of the triangular region whose sides have the
equationsy =2x + 1,y =3x + 1 and x=4.

Solution: Equations of one side of triangle is
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y=2c+l 1)

v=>3x+l (2) and

X=4 ... (3)

Solving equation (1) and (2), we get x=0 and y=1

So, Point of intersection of lines (1) and (2) is A (0, 1)
Put x=4 in equation (1), we get y=9

So, Point of intersection of lines (1) and (3) is B (4, 9)
Put x=4 in equation (1), we get y=13

Point of intersection of lines (2) and (3) is C (4, 13)

Area between line (2), that is AC and x-axis

4 -l _-"' 3 -':: "_I-'I-
_| v dx | (3xx+1) ax —+x

=24 +4=28sq.units .......... (iv)

Again Area between line (1) , that is AB and x-axis

4 4

l v frks J [.:.T+1-| ax
_(P+x),
=16 +4 =20sq. units .......... (V)

Therefore, Required area of AABC
= Area given by (4) — Area given by (5)

=28 — 20 = 8 sg. units
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6. Choose the correct answer:

v +yl=4

. =7
Smaller area enclosed by the circle - Xty =<

and the line - is:

(A) 2(7-2) (B) T-2 (c) 27—l (D) 2(mT+2)

Solution:
Option (B) is correct.

Explanation:
. . T I
Equation of circle is * T3 == ... (1)
YA
B(0,2)
C
2
. MNJ A(20) N
X 0 2 X
4P =N X+y=2
4
= y=N2-x )
. . . oyt =7
Also, equation of the lineis * 7+ == ......... (3)
ory=2-x
X 0 2
y 2 0

Therefore graph of equation (3) is the straight line joining the points (0, 2) and (2, 0).

From the graph of circle (1) and straight line (3), it is clear that points of intersections of circle
(1) and straight line (3) are A (2, 0) and B (0, 2).
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Area OACB, bounded by circle (1) and coordinate axes in first quadrant

‘l f 27— ax

‘|. Vv dx

"y
1

2 -

1 I P
N2 —x +—sinT —
2 2

l'-. ..\'\.
[

N4=4+2sin™1|-(0+2sin™0)

- "‘-.
[

Area of triangle OAB, bounded by straight line (3) and coordinate axes

‘|. v dx I (2—-x) dx
21’—£ 1:
_ 2]
= (4=2)=(0=0) -5 Sq. units .......... (v)
Required shaded area = Area OACB given by (iv) — Area of triangle OAB by (V)
= (7=2) Sq. units

7. Choose the correct answer:

Area lying between the curves ¥~ =*% and ¥=2% js:
2 1 1 3

(A3 B3 (©+ D4

Solution:

Option (B) is correct.

Explanation:

Equation of curve (parabola) is ¥ =** ..._(1)
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Y A
Yy = 2x
A
B :,{1,21

X [e] M X
\ p—

v

v

= y=WE 2 )

Equation of another curve (line) is y=2x ..... 3)

Solving equation (1) and (3), we get x=0 or x=1 and y=0 or y=2

Therefore, Points of intersections of circle (1) and line (2) are O (0, 0) and A (1, 2).

]. v dx

Now Area OBAM = Area bounded by parabola (1) and x-axis =

1
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Miscellaneous Examples

1. Find the area under the given curves and given lines:
()¥=>-*=1Lx=2 and x-axis.

. T P .

(ii)¥=*-*=Lx=3 gnd x-axis.

Solution:
(i)Equation of the curve is
y=x2 ........ (1)
JhY y:x*or
x’=y
x < ~ g
x=1|x=2
VY.

Required area bounded by curve (1), vertical line x=1, x=2 and x-axis

S —
=3 3 3 sqg.units

(it) Equation of the curve

y=x*.....(1)

NCERT Solutions

Page No: 371
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/(5,625)

It is clear that curve (1) passes through the origin because x=0 from (1) y=0.

L .43
Table of values for curve * =-*

X 1 2 3 4 5

y 1 16 81 256 625

Required shaded area between the curve ¥ =* _vertical lines *=5%*=3 and ¥~ axis
| vdy k x dx

= 624.8 sq. units

2. Find the area between the curves y=x and y=x?

Solution: Equation of one curve (straight line) is y=x .....(i)
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AY
A1, 1)
B
X < 0 M >X
VY’
Equation of second curve (parabola) is + = S (i)

Solving equation (i) and (i), we get =9 or =1 gng ¥ =0 o ¥=1

Points of intersection of line (i) and parabola (ii) are O (0, 0) and A (1, 1).

Now Area of triangle OAM

= Area bounded by line (i) and x-axis

fyﬂ- | x dx
ooanl
| x|
2
1 1
I _0== _
=2 2 sQ. units

Also Area OBAM = Area bounded by parabola (ii) and x-axis

iyﬂ- !fIﬁ
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_o=1

1
=3 3 sq. units
Required area OBA between line (i) and parabola (i)
= Area of triangle OAM — Area of OBAM

3—2

1
3= 6

b2 | =
O | =

SQ. units

3. Find the area of the region lying in the first quadrant and bounded
by y=4c.x=0.0=1 gpq y=4.
Solution: Equation of the curve is y=4

Y
A y = 4x2

\ x=0 I _

x< 00,0 TX
VY’
1_ ¥
X ==
4 (i)
5
r=—-
or P (i)
Here required shaded area of the region lying in first quadrant bounded by parabola (i), *= 0
and the horizontal lines * =1 and ¥ =% is
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k| =

V= |1:+3| 1 R
4. Sketch the graph of = T and evaluate ¢

Solution: Equation of the given curveis = ~ I -1 ... (i)

y=-(x+3)forx<-3 forx=-3

(-21' 1 )

Xf‘ I
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y=|e+3] 0 for all real x.

Graph of curve is only above the x-axis i.e., in first and second quadrant only.
V= |J:+ 3|

— x+3

X y
3 0
2 1
1 2
0 3

Table of values for ¥ =**3 for x=—3
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X y
-3 0
-4 1
-5 2
-6 3
“I+3|dr
Now, -
“x+3|dr ih+3|dr
- + =3
f—[r+3]dr i[r+3]dr
. + =3

K _T: :' Fi I} \:
—+3x + —+3x
2 | |

- s =

2 194040-249
2 ¥

18—18

= 2

—=18-9=9 _
sg. units

5. Find the area bounded by the curve y = sin x between x=0 and x=2Tr.
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Solution: Equation of the curveisy =sinx .......... (i)
y=sinx20 {5 0=x=7 . a5 graphisin | and Il quadrant.

And ¥ =sin x=0 gor T=x=2T : 55 graphisin Il and IV quadrant.

Y 5
A my |
JB‘(X_ 2/ 5

P Bix=m) D(x=2m)
0 Vx

2o
ax
= cosx=0
T3
r=—,
= 272

: -— )
Table of values for curve y= sin x between x =0 and *= =T

X y

0 0

T 1

2

T 0
3T -1
2

21 0
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Now Required shaded area = Area OAB + Area BCD

|ydx+ | ydx

I sinx oy + | sin ¥ ox
—(cosx). + (cosx)”
=l=1=1 +=|1+1]

=2+ 2 =4 sqg. units

6. Find the area enclosed by the parabola ¥ =4ar gnd the line y=mx.

Solution: Equation of parabola is * =3 ... (i)
AY Aé
e
D ( 4a 4da )
— + —
m? m
0
< >
4 M X
y=mx
2 = 43x
\ f

The area enclosed between the parabola and line is the shaded area OADO.
Form figure: And the points of intersection of curve and line are
(4a 4a)

0(0,0)and AL ™),
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Now Area ODAM = Area of parabola and x-axis

i 2zt di

:;: 4z

| rocdx (¥ o

] ml =

L 21

me | da )

>l = 0]
_ e :_‘ 'x‘_??’i' _:' |

m léa 8a

5o ..
=2 =m (i)
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Fan “'.
32 gl

:_‘5 3 _.’l

{I:
m:
fa

Im

4y =3x" y=3x+12.

7. Find the area enclosed by the parabola and the line =

Solution:

Equation of the parabola is
4y =35x" (I)

Y
A 2y =3x+12
B

Now, Area ABCD =

- )
x* +6x |

R I

_(12+24)-(3-12)

=45 sq. units
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x| dx

| Wl

|
Again, Area CDO + Area OAB = -~

lfm—[_—s_ﬂ _
=4 - =18 sg. units

Therefore,
Required area = Area ABCD — (Area CDO + Area OAB)

=45 - 18 = 27 s(@. units

xr

4+ =1
8. Find the area of the smaller region bounded by the ellipse ¢ 4 and the
line 3 2

Solution: Equation of the ellipse is

1: 'L-'
4+ =1
9 4 . (i)
YA
B(0,2)
D
2
i A(3,0) &
X A(-3,0) 3 (o} 3 X
2
B'(0, -2)
b

Here points of intersection of ellipse (i) with x-axis are

A (3, 0) and A’(-3, 0) and intersection of ellipse (i) with y- axis are B (0, 2) and B’(0, -2).
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x ¥
Also, the points of intersections of ellipse (i) and line 3 2

Therefore,

Area OADB = Area between ellipse (i) (arc AB of it) and x-axis

: [_1- - 3 = -"l-]

— |=3=x"4+—s51n1 —

3|2 2 3

23 9 9 oY

2 29-9+ZsinT' 11— 0+ =sin~'0 | |
_ 3|2 2 L2 J
=3 4 = 2 sq.units.......... (i)

e | bt
k| o
I
Lid

sq. units ....(iii)

Now Required shaded area = Area OADB — Area OAB

13, :

= sos sQ. units

Class - Xll _ Math

Ch. 8 - Application of Integrals

NCERT Solutions

are A (3,0) and B (0, 2).
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T+l
9. Find the area of the smaller region bounded by the ellipse & & and the
XX
line a b
S
Solution: Equation of ellipseis @~ &~ ... (i)
Ylk
B(0,2)
D
2
) A (3,0)
X" K(3,0 30 3 X
2
B'(0, -2)

- - a

b| . 1
_-ELU+i?mn 1—[0+0%

b a' T mab
=a 22 4 . (i)

Also Area between chord AB and x-axis
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i-—ia-x} ex
— p4a

. X
_Ial’—_
_a 2
bl , a
— a —_———
_ al 2
b a 1
——=_abh
= d 2 2

Now, Required area = (Area between arc AB of the ellipse and x-axis) — (Area between chord
AB and x-axis)

= 4 2 4 " sQ. units

10. Find the area of the region enclosed by the parabola x?2=y, the liney = x+2 and x- axis.

Here the two points of intersections of parabola (i) and line (ii) are A(-1, 1) and B (2, 4).

Area ALODBM = Area bounded by parabola (i) and x-axis
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Sg. units

11. Using the method of integration, find the area enclosed by the curve |J‘1+|}'|:1'

[Hint: The required region is bounded by linesx+y=1,x—-y=1,-x+y=1land-x-y =
1].

Solution: Equation of the curve is

pd+[vl=1

()
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X+y=1 X+y=1

F N

X C(-1,0)

X+y=-1

The area bounded by the curve (i) is represented by the shaded region ABCD.
The curve intersects the axes at points A (1, 0), B (0, 1), C(-1, 0) and D(0, -1)

As, given curve is symmetrical about x-axis and y-axis.

Area bounded by the curve = Area of square ABCD = 4 x £ OAB

4|‘il-:c'1 dx

'\.".'1
_-Il.-‘ 1
2 )

4 =

—lxl

= 2 =2sg.units

12. Find the area bounded by the curves Uxy):y2x andy= H}.

r',.'..;,.,l dv =|v
Solution: The area bounded by the curves Wxy)-y X and) |1|} is represented by the

shaded region.
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AY
B(-1,1) B(1,1)
y=-%%X<0 y=x%xz0
y =X y=x?
x < 5 > X
Y,

Since, area is symmetrical about y-axis.

Therefore, Required area = Area between parabola and x-axis between limits x=0 and x=1

1 -
|vdx |x dx

=\ (i)

L X
! ¥ dx T |

= =\ ay (ll)

Required shaded area in first quadrant

L
I v dx

= (Area between ray Y=% jor x20 angd x-axis) — (Area between parabola * = " and x-axis in
first quadrant)

= Area given by equation (ii) — Area given by equation (i)

O | =

1
3

ba | =

SQ. units

13.Using the method of integration, find the area of the triangle whose vertices are A (2,
0), B (4, 5) and C (6, 3).
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Solution: Vertices of the given triangle are A (2, 0), B (4, 5) and C (6, 3).

AY
Bi4, 5)

A

50,
y—0= (x—2)
Equation of side AB is 4-2-
_ Jr:g[ﬁ.—l_']
: - . }'_5=3_:|;x—4;]
Equation of side BC is 6—4
= y=9—x
_D=3_U|IT—2'I
6—2

Equation of side AC is -

y=2 (x—-2)
Now, Required shaded area = Area 2ALB + Area of trapezium BLMC — Area 2AMC

4

[%Il‘—:] e +[1'9-x"l ax - [—[:-:-I; e
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A r T

(3—3]—(2—4)J+ 54—13—(35—3)|—E[13—12—(2—4)}J

1
| — |
k| Lk

b2 | Lk

(0+2)+]36-36 +S|—%[’_5+2_’]

5+ 8—-6=7sq. units

14. Using the method of integration, find the area of the region bounded by the
2x+y=4 3x—2y=6 and x—3v+5=0.

lines:
Solution:
. . . L -
Lets say, equation of one line hjg Ax+y=4 ,
H . . - Yy =
equation of second line hig x—2v=56
x—3v+5=0.

And equation of third line * is

Draw all the lines on the coordinate plane, we get

Li:2x+y=4

Here, vertices of triangle ABC are A (2, 0), B (4, 3) and C (1, 2).

Now, Required area of triangle = Area of trapezium CLMB — Area AACM - Area AABL
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[x—2) ex

lJI JJ'

l.ul et

|
1

(x+5) dx - [(4-2x) dx -|

+5 | ‘—[[8—4)—[4—1)}—%|(8—8j—(2—4)|

1 S+"D—

[P |
1

l'" ‘\.
[ ] | —

11

E F)

1/
31285 -(4- 3)——><’7'

[
L

I
m|
b | -

sg. units

ff . .. 425 AN DA
. . xy): ¥ =4xand 4447 =9
15.Find the area of the region Wxr)- 8 e X }

Solution: Equation of parabolais *~ =% .. @)
And equation of circle is #* T#7 =% (ii)

y2=4x

K 4x2 +4y? =9
< K >

From figures, points of intersection of parabola (i) and circle (ii) are
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-
I

\ { \
2 | : ?_‘E |
4 and B -~ 4

k| =

Al

Required shaded area OADBO (Area of the circle which is interior to the parabola)

2 x Area OADO = 2 [Area OAC + Area CAD]

[
s |
| ]
£
F'_Tl.
|
e s
= | o
I
i W
E{..

-||.-_ L -1 x
‘ ?J 2 51 3—2
L 2 N
=L JTJ
r 1 |
4 1 B ;’E 9 1
2 o ——+—sin” 1l-=— —sin~ —
3232 2 3|
2 T 2 ]
| 2,87 32 9,1
_ 3 82 4 ¢ 3|
2
SE IR
g8 4 306

=~ < s(. units
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Area bounded by the curve y=x° the x-axis and the ordinate x=-2 and x=1 is:

(A)-9 (B)-15/4 (C)15/4 (D) 17/4
Solution:
Option (D) is correct.
Explanation:
Equation of the curve isy = x3
JLY
A(1,1)
. N A
X 0 M X
(-1,-1)
B(-2,-8)
v,

Now, Area OBN (y = x3 for ===

Therefore, Required area = Area OBN + Area OAM

F_‘-.'E dx + l..'-:E el

17
= 4 sg. units

17. Choose the correct answer:

=0y and Area OAM (y = x3 for 0= x=1)

The area bounded by the curve y = x|x|, X- axis and the ordinates x =-1 and x = 1 is given

by:

(A) 0 (B) 1/3 (C) 2/3

(D) 4/3
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Solution:
Option (C) is correct.

Explanation:

Equation of the curve is

J\Y A
'\‘ 2=y x=1
al L.
Xr“ O - : M .’X
x=-1 i
B (-2,-8) v,
vexpd=x(x)=x g vz0 (1)
and Y= XlER === k0 2)

Required area = Area ONBO + Area OAMO

[—rz dy + F:c: dx

= 2/3 sg. units

18. Choose the correct answer:

The area of the circle * T+ =16 exterior to the parabola *~ ==
> (47-+B) az++B)

(A) 3 B) 3
—(87—+3) 3az4+5)

©) 3 : D) 3" /

Class - Xll _ Math
Ch. 8 - Application of Integrals
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Solution:
Option (C) is correct.

Explanation:

Equation of the circle is * *+* =16 (1)
Thus, radius of circle is 4
This circle is symmetrical about x-axis and y- axis.

. . . 223 [2.-2./3].
Here two points of intersection are Bl-- ) \a’__j and B’l-- ) J'._|

Required area = Area of circle — Area of circle interior to the parabola
=Tir? - Area OBAB’O

=161 - 2 x Area OBACO

=161 - 2[Area OBCO + Area BACB]

lﬁz—li [ VB x + i}f;ﬁ—f dx
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(2 ; )
15::—21L§~.r’5| 2ﬁ|+85in_11—\f1_2—85in_léj

1672 —+8.Z_2 382
_ YL 2 ]
167-2| ——23+87 ——l:|
= L 3 - 5*']_.
3 ;
167—2| L+Si|
_ 73
i o4
167 1-= |——
= :h. "l 'JH_
S(s7-45)
= 3° ' sQ. units

19. Choose the correct answer:

The area bounded by the y-axis, y = cos x.and y=sin x when

(A) 2(V2-1) ®) V2-1 (C) V2+1./ (D) 2

Solution:
Option (B) is correct.

Explanation:

Graph of both the functions are intersect at the point

‘;ﬂ|'—'

;3
sl 3

Class - Xll _ Math
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AY

6 T y=cosx  y=sinx D(%,i)

—b}(:%

\ > ¥ ::—

4 0 M (& 0) "X
v

Yf

Required Shaded Area = Area OABC — Area OBC

= Area OABC — (Area OBM + Area BCM)

| cosx dx - | sin x ax + | cosx adx |
[ o dl - ] T . Y. ¥
sin ——sin 0% |— —cos—+cos0” +s5in——sin—
\ 2 J 4 2 14
1 1

TR e

Sg. units





