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Exercise 8.1 Page No: 365

1. Find the area of the region bounded by the curve ¥ =%

the x- axis in the first quadrant.

and the lines x=1, x =4 and
=X

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

y kY

| 4
N

| il
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P | sy

=1 x=4

y=~x 1)
Required area is shaded region
4
| =
=0 [From equation (1)]
41
| 2 dx
= |1
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3/ L3 1,:‘\"

2 .
1[8—1_]‘ 2.1
3 =3 3 sq. units

2. Find the area of the region bounded by ¥ =9%x=2.x=4

guadrant.

Solution: Equation of the curve (rightward parabola) is ¥~ =2

PENE )

\__ yi=9x

Vy. x=2 x=4

Required area is shaded region, which is bounded by curve Y
x=4 and x-axis in first quadrant.

p p
| v dx|= |3\|'q dx
=1z L [From equation (1)]
3 ‘.4
H 3
3] x? dx 2
2 : 3 201 la
320422 ‘ 3.2047 =22 ‘
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and the x-axis in the first

and vertical lines x=2,
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R(s-242) _ (16-442)

/' sQ. units

3. Find the area of the region bounded by * =*¥:¥=2.y=4

guadrant.

and the y- axis in the first

Solution: Equation of curve (parabola) is * =%

or *7 e 1)

Required region is shaded, that is area bounded by curve * =*¥:

and Horizontal

lines ¥ =2Y=% and y-axis in first quadrant.
=
(x % J\Y | y=4
\\ // y=2
X' P ¥y
Yy
4 4 4
ol ol st
304
v
2
3 4 2 2 32-8.2
2 - 4:-2 |
- 3 N T .
= =\ J=\ /' sq. units
. :L,: _
4. Find the area of the region bounded by the ellipse 16 9
2 }_: _
Solution: Equation of ellipse is 16 9 ... (1)
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Here @ (=16)>8°(=9)

¥ X _16-x
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,
equation 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]

. w..l';l: —x dx

13

4

- 3 - :
4| =~16-x ci‘r‘ 4
.:4 _

(4:7) =127 ;
= 3(47) =127 Sq. units

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

.T: 'L':
4+ =]
Solution: Equation of ellipse is 4+ 9
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" B(0,3)

X' (2,0) 0 A{2,0)

{0,-3)
\ 4

Here @ (=4)<&°(=9)

9

4 4

From equation (1),

v =2(4-2)
=7 Tav T

For an arc of ellipse in first quadrant.

Ellipse (1) is symmetrical about x-axis and y-axis.

Y

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

x
X -
Put y=0 in equation (1), 4

= x =4

= x=11

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

https://byjus.com
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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

J.Efu'f —x" dx

4

)

6[;\34—4+25in_11—[:':' +2sin” D:]}

5i0+2' —U|:I5,-T
= L - sg. units

F)

| i

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

the circle ¥ T7 =4

Solution:
Step 1: To draw the graphs and shade the region whose area we are to find.
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(0,0)

=
A
o

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 * ="+

— 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.

Y=—

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

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

= =3 = x=13

https://byjus.com
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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

'ﬂl-_" _ B
A [ aro.x=0 mdaa =]
|%:n:a".1 1 % L'E_D; 3 B
- L L : | | —_— .
= A R AN Q. units.......... (3)
Step IV. Now shaded area AMB between are AB of circle and <~ axis.
o )
- - ;ll_"-?} * [~ *ﬂ’-tD:Izﬁ mdﬂt‘%=1’=2|

i 20— dx
N

From equation (2),

RNt FMHm-H—' N e FPTRER |

_ L2 2 2)s _|2 \ 2 2]
. . 2 [7_B)
04273 7 L B 2z 13-7|
2 2 3 2 3 _\3 2

= = = 4 sQ. units.......... (iv)

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

Bz B |-Z
2 13 2) 3 .
= - / sQ. units

a
T=—=

7. Find the area of the smaller part of the circle * T%" =2 cut off by the line ~ ~2

Solution: Equation of the circleis * T =4 ... (1)
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YJ\

L

A
4

X 0 A M(a,0) X

o
-

v
_:L': — a: _ _T:

= V= ”“’:_"": .......... (2)

Here,

[#)
5 5 3 Xr=—=
Area of smaller part of the circle * T¥ =4 cut off by the line 2

= Area of ABMC = 2 x Area of ABM

20| vax| 2 [«da:—x: dx
= I = K [From equation (2)]
2 x a—x +a—5in'11J
2 2 &g | a
= i
[ [ a: a: ‘\!
a a’ 12
2 gt —at +—sinTf1— M= gt " sin 1£
2 2 2 2 2 |
|
- L A
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3 arT__4a a_:_a_ —1i
2 I:I+2 3 E\E 3 _5111 —\E
,_’-Td' _ o o _d’ T
_Tl 4 222 24
|7 _na_a
I R T
s |:2,-T—,-T—2:|
_ g
a—‘[\r—ll‘j:a—‘j%{—li
=4 412 Jsq. units
="

8. The area between
the value of a.

and x=4 is divided into two equal parts by the line x=a find

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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2

=

_|. ! g

Integrals

21
J w2 dv

2

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

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

X, if x=10
J-'=|J:|= N
modulus function X IIxX=
JLY
B(-1,1) B 1
y=-%X=0 y=xxz0
y=)(i y:xz
x'-‘ O ;x
VY,
_T:

To find: Area between the parabola + =

https://byjus.com

and the ray ¥ =¥ for x=0
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Here, Limits of integration = =~

= x=x = —x=10

— .T[:.T—l_] =0 = x=0.x=1

Now, for v =[x _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 | 2

P

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

L L
|y axe | X dx

Ny,
| 73
_ _ = VI 0

_ 9

And Area of ray y=x and x-axis,

1 1 I-'f 7 "'.I 1

[}'cix’ [l’dx’ x| =1
> - 2] 2

- = =Ll S )

So, Required shaded area in first quadrant

= 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

1
6 sq. units
Therefore, the required area =2 x (1/6) = 1/3
10. Find the area bounded by the curve *=*¥ and the line *=* ~2
Solution:

Step |. Graphs and region of Integration

A

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),

2
x=4—-2 . .
- = yx=x -2 = -x +x+2=0

https://byjus.com
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= 2x+x—2=0 = *(x=2)+(x-2)=0

:!\,[\-'1_21“\"14'1-]:0 :;,_1 Or .T=_1
For x=2,from equation (1), 4 4
So pointis (2, 1)
poX 1
For x=-1 from equation (1), 4 4
f _1=1 :
43'

So point is *

Therefore, the two points of intersection of parabola (1) and line (2) are C -

Step 3. Area CMO

EDN between parabola (1) and x-axis

sg. units........ (3)

Step 4. Area of trapezium CMND between line (2) and x-axis

[}' dx |L e
= :1 = :1 4
R,
12 | |={?
I i R P
=12 B
: tx+2
[vad |2
= I = I
1 1
‘— | (x+2) dx
= 0 =
l"i+4’—'1—2'
_ 402 JI L2 J

d

https://byjus.com

4 andD (2, 1).


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 8-Application of

The Learning App
Integrals

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

1

L

15-6

3 9
4 8 8

I
@ |

Sg. 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

https://byjus.com
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‘I. vdel 2

4

I

d | b2

Integrals

’
k| Lu‘
"'\-__

12. Choose the correct answer:

Area lying in the first quadrant and bounded by the circle

Oand x=2is

ENE
NG SQ. units

)
BYJ U S NCERT Solutions for Class 12 Maths Chapter 8-Application of

T T T
(A) 7T (B) 2 (©) 3 (D) *
Solution:
Option (A) is correct.
Explanation:
Equation of the circleis * ¥ =2 ... (1)
= y=~T-x )
YJL
Bix=0 S
x §) 2 A20) X

https://byjus.com

¥ +1°=4 and the lines x =
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‘|. v dx

‘| ull: —x dx

w D
y
|
i
|
|
Ao
<

2 f )
~4-4+2sin71-(0+2sin™ 0

Required area =

| =

{ o ~2

* 1 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 Vv o=4x
AY
o —
M A =3
x € 5 >

https://byjus.com
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‘l. :II:- d.:.LI‘ “I‘ L aiLl‘

Required area = Area OAM =

9
4

sQ. units
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Exercise 8.2 Page No: 371

x =4y

4x* +417 =9

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

Solution:

4 +437 =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

2_ 4y ay+yt=2
Put * =7 in equation (1), :

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

2}'[2}'+9]—1[2}'+9]= 0

https://byjus.com
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(2y+9)(2y-1)=0

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

y= y=

-0
2

b | =

= or

Find the value of x:

L
Put~ 2 in ¥ =%,
. (=9
=4 — =-18
— \ 2 -J
1'_1
Put” 2in* =%,
17
=4 - =1
— i‘,.z.-’l
=> .Tzﬂ

NCERT Solutions for Class 12 Maths Chapter 8-Application of

integrals

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

;"_\E= l‘\: I 2=

. | ;
A 2) andB"

1

2)

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

1

[

[ AtO v=0andatB

V==

3

https://byjus.com
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1
{ ¥ =4dy=x=2]y :2}'::|

‘:LI . 3
2 2| (12
ER 16 A
= 2 = o
111 2
=3282 3 . 3)

Step 4: Now area BDM = Area between circle (1) and y-axis

[ xa
1

|:'.'AtB='L'=l and at D=1':i:|
Y=3 Y=z

b | ] e

b | | | s
[
e | =
| o
I
da | =
+
oo | o
M,
=]
L
b | e |
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=16 4 3L (4)

Step 5.

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

5 [g; 2 i b
2 £+ gj—£—gﬁin_1% |:| 2|:«J'r2_ 1—l:+9—z—25i11'11:|
Sl 3 4,

3 |16 4 8 /"6 8 3

Solution:
Equations of two circles are

https://byjus.com
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YA
(+2)

X¥+y =1

ang (+-1) 37 =
From equation (1), yi=1-x
Put this value in equation (2),
(x=1) +1-x* =1

= x +1-2x+1-x =1

= —2x+1=0

b | =

The two points of intersections of circles (1) and (2) are “

https://byjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m TBWI';'HH ﬂé NCERT Solutions for Class 12 Maths Chapter 8-Application of
integrals

Now, from equation (1), ¥ =V1~*" in first quadrant and from equation (2),

first quadrant.

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

3

1

7 1
“| | v of circle (i) éx+ | v of circle (i) dx
[ 1

1
E‘ ) ]; =

2 ‘|1||'1—[:_T—1_]‘ cir+J 1-x" dx
0 1

i = . 1

) J(_Y—lj 1-(x-1)" 1 1(.1'—1]]>‘+{ﬂ 1 nl_,]

3T
-+
4 6

ki
—+
2

T 3
2

=\ /' sQ. units

. Find the area of the region bounded by the curves

Solution: Equation of the given curve is

https://byjus.com

y=x+2irv=xx=

JI-(x=1) .
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Y A
y=x*+2
y=x
C
(0,2) D
B
X =0 €——
X!"‘ A r}(
x=3
Y

(Point D is (0,2)

Here Vertex of the parabola is (0, 2).

Equation of the given line is y=x ........ (2)
X 0 1 2
y 0 i 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.}' ciT:i‘ ['J:: +2] e
area OACD and * ¢

https://byjus.com
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x |
?+2.T |

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

_|. Vv dx

= -1

[“AtA x=-landatB.x=1]

3

| ;I:.T-l—lj Fek's
=-1=

3 X ‘\:1

ERE

https://byjus.com
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1[1+1=_-1_1]
212 ) 2 )
373 10 )
3373 33
= J=22 7 (1)
L
y—3=2= 3[:.1’—1] }'=i[:?—x]
Again equation of line BC is 3-1 = 2 '

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

(o 1 _
.I}dl | =(7—x) &x
g -
S =1-
17 )
j— |'I.-|I.l-__
71 7 ]
= T\ =41
T2 {71
2 2:' l}l

1-’,jl 9 _ 1“'. 15’42—9—14+1k‘:
_207 2 T2) 2t 2 );
leU
= 4 =5 . ... (2)
2-0 C oy
v-0=—-—|x—(-1)] L
3_[\_1.]. [\ iy s 3 2L1+1]

Again equation of line AC is

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

3 1 :
J v dx | ;L.‘k’-l-l_:l dx
= I ==

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m TBhe!:'HH ﬂé NCERT Solutions for Class 12 Maths Chapter 8-Application of
integrals

A1

— 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

LY

Lo

C(4,13)

B(49)
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y=2x+1 (1)

v=3x+1 (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 4 - 352 4
| v dx | (3x+1) dx -7+ x|

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

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

4 4

| v dx | (2x+1) @x
_(P+x),
=16 +4 =20sq. units .......... (V)

Therefore, Required area of 24BC
= Area given by (4) — Area given by (5)

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

Smaller area enclosed by the circle * ™7 =4

@ @2 (@l ()

Solution:
Option (B) is correct.

and the line -

2(mT+2)

Explanation:
Equation of circle is © T¥ =2 ... (1)
YA
B(0,2)
C
2
) MN] A(20) _
X 0 2 =
K yh=i X+y=2
oY
= y=N2-x )
Also, equation of the lineis *T¥=2 . (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 R
N2 —x +—sinT —
2 2

—_— h

[

NE=4+2sin7'1|~(0+2sin70)

- T
[

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

! (2-x) dx

J. v a

- (4-2)-(0-0) _ 2 sq. units .......... (V)

Required shaded area = Area OACB given by (iv) — Area of triangle OAB by (v)
= (7=3) sg. 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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YA
Yy = 2x

A
B E('I,l)

X [s) ™M X
\ o e

v

v

1
= y=24x = 2x2 (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).

L
J v dx

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

1

2

Now required shaded area OBA = Area OBAM — Area of 4 OAM

4-3

—1:—:

3

L | e
Ll | =

SQ. units
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Miscellaneous Examples Page No: 371

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

foy 1 — et - .

(ii)¥=*-*=Lx=3 gnd x-axis.

Solution:
(i)Equation of the curve is
y=x2 ........ (1)
JhY y:x*or
x’=y
e ~ "5
x=1|x=2
VY.

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

8 1 7
3 3 3 sq.units

(it) Equation of the curve

https://byjus.com
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It is clear that curve (1) passes through the origin because x=0 from (1) y=0.
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A

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

/(5,625)

X

1

2

3

y

1

16

81

256

625

i P= 9 H — r — = " — .
Required shaded area between the curve ¥ =* | vertical lines * Lx=3 and ¥~ axis

|F ¥ dx

i- 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
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AY
A1, 1)
B
X < 0 M >X
VY’
Equation of second curve (parabola) is * = ..... (ii)

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

[Fﬂ‘ !r&
ooanl
| x|
2
1 1
I _0== _
=2 2 sQ. units

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

i._.._. v i."..': ax
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_|:|—1

1
=3 3 sq. units

Required area OBA between line (i) and parabola (i)

= Area of triangle OAM — Area of OBAM

1 3-2
3= 6

b2 | =
O | =

Sg. units

3. Find the area of the region lying in
by ¥ =+ x=0.0=1 gnd y=4,

Solution: Equation of the curve is * =4

Y
A y = 4x2

\ x=0 I -

x!< Fx
0 |(0,0)

the first

guadrant

and bounded

Here required shaded area of the region lying in first quadrant bounded by parabola (i), *= 0

and the horizontal lines *=! and ¥ =% is
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v
20 3
2
122 2
241
- 23
I ENIES)
CE
=3 = 3 sq. units
'L':|‘|l"+3| ‘I‘ |x+3|fi1'.'
4. Sketch the graph of = T and evaluate -
. : . 4 J.'=|_T+3| .
Solution: Equation of the given curveis = " 1 ... (i)

forx=-3

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

(-21' 1 )

XJ‘( 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

https://byjus.com
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X y
-3 0
-4 1
-5 2
-6 3
i|1’+3| ax
Now, -
_|: |_T+3| fek's | |J:+ 3| fek's
— + =3
_|:—[:J:+3) fris [[I+3j dx
- + =3
I£+3I: +I£+3.ﬁ::
P2 f P2 |
— b, - __.-_:- W . _,-I__:
= ™
{E—Q—[IS—IS)}+{D—] 2—9 :|
= 2 '\_2 r

2 194040-249
2 ¥

18- 28 18- 9-9 _
= 4 SQ. units

5. Find the area bounded by the curve y = sin x between x=0 and

https://byjus.com
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Solution: Equation of the curveisy =sinx .......... (i)
y=sinx20 {5 0=x=7 . a5 graphisin | and Il quadrant.

And ¥ =sinx=0 for T=x 227 . g5 graphisin Il and IV quadrant.

Y 5
h my |
A(x_ 2/ 5

< B(x=m) D(x=2m)_
; >

2 _g
ax
= cosx=10
T3
r=—_ —
=" 272

q - TV
Table of values for curve y= sin x between x =0 and *= =T

X y

0 0

T 1

2

A 0

3T -1
2

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

| v dx + | v ax

| sinx dx + | sin x dx
—(cosx), + (cosx)
=l{-1-1 +-(1+1)

=2+ 2 =4sqg. units

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

Solution: Equation of parabola is ¥ =*& ... 0]
AY A
S
D ( 4a 4da )
iy + -
m? m
o 0 k.
< >
4 M X
y=mx
2 =4ax
\ y

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

43
e i
-

l 2ax? dx

Again Area of AOAM = Area between line and x-axis

22
e E
| rocdx C ot
! ol X
2
= = e 40
.'I-l A
Z 5] -0
— 2 i __,.' J
m 16a° 8a
- Sl
=1 = (ii)
Requires shaded area = Area ODAM — Area of 20AM
324" 8a
= m

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 8-Application of

The Learning App

integrals
129
a 132 g
—m\ 3 /
8a°
= 3*??3

7. Find the area enclosed by the parabola #¥ =3 and the line =¥ =3**12.

Solution:
Equation of the parabola is
dv=37 L (i)
4
==V
or 3
AY 2y =3x+12
B
i X=4
it
N
|
VY,
Equation of the line is 2¥ =3**12 (ii)

From graph, points of intersection are B (4, 12) and C(-2, 3).

13
| —x+6 | dx
A\ 2 )

Now, Area ABCD =

4
|:E Xt + 61’:|
= 4 -1

=45 sq. units
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x| dx

| Wl

|
Again, Area CDO + Area OAB = -~

1 .
—[64—(-8
= 4[ [‘ ']] = 18 sq. units

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

=45 - 18 = 27 s(@. units

.'lf: 'L':

PR |
8. Find the area of the smaller region bounded by the ellipse ¢ 4 and the
line 3 2

Solution: Equation of the ellipse is

vt
4+ =1
S 4 . (i)
YJ\
B(0,2)
D
5
. A3,00 .
X A(:3,0) 3 0 3 »x
2
B'(0,-2)
d

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

iéwjg— X dx
':.1‘

il

)
:ﬁq‘g—g +Eﬁin'11— D+Eﬁin'll:l }
3| 2 2 2 J

31
3 —_'li.': 3T el =1
¥

L | b2
ba | =

o | - ] \ -

sq. units ....(iii)

Now Required shaded area = Area OADB — Area OAB

) ’ .
= S0 Sqg. units

https://byjus.com
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x iy
T
line a b

P A(3,0)

xx P
A'(-3,0) ! /\
2

B'(0,-2)

Area between arc AB of the ellipse and x-axis

EJ e
s d

® o

a
E i'\fj —x +—51n —
_all al.
b_U+ 1 [D+Dj—‘
— —S5in
= al - .

b
a

a

Also Area between chord AB and x-axis

https://byjus.com
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o

[—la—xb dx
=54

b|: J::i|:

—_— cl'k"—_
_a 2|

b, a

p— a —_———
_ai 2

ba 1

— —=—ab
= & 2 2

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

= 4 24 " 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

= 'f_T': ‘\:‘
:':.'1:‘ dx . ? :

—_ —_
pu - = - =

g 1
—+=
=3 3=

| D

= 3 sQ. units
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X
A Yo
[(x+2) & |5 7=
= = = -1
244 127
_ 2 )
15
= 1 sg. units

SQ. 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

(i)

https://byjus.com
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YA

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 2 OAB

4[(1-x) dx

- ".'1
_-Il.-‘ 1
2]

4 =

4>¢l
= 2 =2sg.units

12. Find the area bounded by the curves

Solution: The area bounded by the curves '
shaded region.

{(x,y):y2x andy=|x}

'-__ .E_.-: d':_" .
[xy):y2x" and} |1|} is represented by the

https://byjus.com
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JKY

B(-1,1) B(1,1)

y=-%%X<0 y=x%xz0

Since, area is symmetrical about y-axis.

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

L L

|vdx |x dx

& ?-‘11

(2] 1

V33 .

=707 (i)

And Area of ray y=x and x-axis,
1 1 (2Y 1
lyvdx |xd&x | 5| =3

=7 =0 _\2), 2

Required shaded area in first quadrant

= (Area between ray Y=%jor x20 ang 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
B(4, 5)
x¢ o
\
5 _
. . o v—0== 0(3:—2]
Equation of side AB is 4-12 '
-
I o ot )
Equation of side BC is 6—4
— v=9-x
O 4 (x—2)
Equation of side AC is 6-—2 '
3.
= ({x-2
= g 4“ )

Now, Required shaded area = Area 2ALB + Area of trapezium BLMC — Area AAMC

|F
-

_ § : +3 .
x=2) ex +J19-.‘a‘l dx - _|3l1"1-' ax

b | L

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ U S NCERT Solutions for Class 12 Maths Chapter 8-Application of

The Learning App
integrals

-

_(36_8)|_E[18_12_(2_4)}J

(8-8) (2—4)}‘ -

L.JI LA

B

5, 3.
— 2 — — 2
2L[:|+._]+|3|5 36 +8| JrU5+._]

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 3v+5=0.

lines: and *~
Solution:
. . . Ty ) — &
Lets say, equation of one I|ne jg 2XTy=4,
)
equation of second line " is ¥~ 2¥ =6
—3p+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

https://byjus.com
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|; x+5) dx - [(4-2x) dx —i%lx-lbrﬁ
1 1 g

_[S+2D—jf%+5::}—{[8—4)—[4—1)}—%|(8—8j—(2—4)|

11

~
F .l
&

1/
31285 -(4- 3)——><’7'

45
—xi—l—B
2

1
Il | =

1

L

-1-3=

I
m|
b | -

sg. units

f(x1):3" <4xand 4x* + 437 <9
15.Find the area of the region &) ki ¥ = }

Solution: Equation of parabola is *~ =3* ...... (i)
And equation of circle is #* T#¥" =2 (ii)
1
AY ( ? -V2)
y2=4x
4x2 +4y? =9
X < 0 C ‘;X
3
D (jr 0)
l 7)
Yy 2

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

https://byjus.com
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Required shaded area OADBO (Area of the circle which is interior to the parabola)
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"3

/ and B~

integrals

-
I
i

1 3
5 _‘EJ

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

[ B

< s(. units

https://byjus.com
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16. Choose the correct answer:
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

JKY
A1, 1)
. N A
X 0 M X
(_11 _1)
B(-2,-8)
‘VY,

Now, Area OBN (y = x3 for 2= *=0) and Area OAM (y = 3 for 0 =x =)
Therefore, Required area = Area OBN + Area OAM

; 1
*:«:5 dx + I:-:': dy

17
= 4 sg. units
17. Choose the correct answer:
The area bounded by the curve y = x|x|, X- axis and the ordinates x =-1 and x = 1 is given

by:
(A)O (B) 1/3 (C) 2/3 (D) 4/3

https://byjus.com
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Solution:
Option (C) is correct.

Explanation:

Equation of the curve is

JKY A
=y / |x=1
P, L.
Xr“ O Y £ M "X
x=-1 "
B(-2-8) Yy
y=xpl=x(x)=x"j x20 (1)
And }'=l’|1’|=1’L_-"J A =, (2)

Required area = Area ONBO + Area OAMO

| -x dx + b x* dx

= 2/3 sg. units

18. Choose the correct answer:

The area of the circle * *¥ =16

2(47-45) 2{az++B)
(B) 3

exterior to the parabola ¥ =6x

(A) 3
37—+ 2 (87+5)

https://byjus.com
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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.

:F-"=2,\II'§

Here two points of intersection are Bl--'

' (2,223
) ang gl 2

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]

mz—zi V6% dx + [{I6-% &
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1672 EJEI_E\EHSsm 1-V12-8sin™ -
1672 > +8 % 258~
= &3 2 _
167-2| ——23+87 -1
- A3 2 6/
[ 9
1672 L+8—T}
- 3
4
167 1—= |——
- L 3B
2(s7-4A) _
= 3° ' sQ. units

19. Choose the correct answer:

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

w2 gy a1 (g2l (D)2

Solution:
Option (B) is correct.

Explanation:

Graph of both the functions are intersect at the point

)

2

-

;3
sl 3
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AY
= (0S5 X =sinx
0, 1) AR . D(% 1)
n
— X =T
——
[
Xr 0 M (& 0) X
v
YI’

Required Shaded Area = Area OABC — Area OBC

= Area OABC — (Area OBM + Area BCM)

| cosx dx - |sin:c:fx+ |cosx¢i'-.'-
! SiﬂE—Eiﬂ o° - —cosivcosl}“ + 5iﬂ.£—5iﬂE |
{ : I | ) _1. |
1 1
+=-1-1+—— \
2-1 .
- 2 J2 - l-‘r ) sg. units
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