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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 *
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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)]
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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
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= =\ 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).
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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
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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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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
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_ g
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=4 412 Jsq. units
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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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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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3 6 sq. units

10. Find the area bounded by the curve *=* and the line *=%'~

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
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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
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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
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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 >
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Required area = Area OAM =

9
4

sQ. units
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