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NCERT Class 12 Maths Solutions

Chapter - 8
Y
EXERCISE 8.1 A ,
-y =X
1. Find the area of the region ? L]
bounded by the curve
y?>=x and the lines x = 1, x=4  y ¢ S X
and the x-axis. , o
Sol. Equation of the curve
(rightward parabola) is y? = x S~
y=Jx 0 v lx=1 Ix=4

YI
(For branch of the parabola above x-axis)
Required area (as shown shaded in the figure)

4 4
= Ilydx‘ = flx/de (. From (i) y = Jx)
4
x2 3 3
4 12 1 2.5 15
= |f, #dx| = 7= 3@
2
2 3 2+1 2.1 1
= 5(4\/2—1\5)‘[-; x§=xT=x§+§=x1+§ =t £z =%x]
2 14
= %(4(2)—1(1))‘ = 2(8— 1) = 3 x 7= "3 sq. units.
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Sol.

Sol.

3
Note. .2 =xx. Y
Remark. Equation of the curve is y? = .
y = — Jx for branch of the

2
Ly =x

\

parabola below the x-axis. X
The reader is within his or her o)
rights to find the required area as

shown shaded in the figure in the S~__|

f::f y dx

remark as

y=-4x-

Find the area of the region bounded by y*> = 9x, x = 2, x = 4
and the x-axis in the first quadrant.

Equation of (rightward

taking x=1 Ix=4
Y!

parabola) curve is y? = 9x Y
y=+9% =3Jx .00
for branch of curve in first — T
quadrant.
Required (shaded) area X o X
bounded by curve y? = 9x,
(vertical lines x = 2, x = 4), ~ - ox
and x-axis in first quadrant s
4 4 /' x=2 T
Yl
= .[2 ydx‘ = .[2 S\de
\ (By ()
( 3]
2
1 x
4 2 3 3
- 2 . 2 _ = 5 S
= 3.[2x de| =3 3 —3(3)[42_22]
2

- 244 —22) o s =xyx]

= 28 -~ 24/2).= (16 — 42 ) sq. units.

Find the area of the region bounded by x*> =4y, y = 2,y = 4
and the y-axis in the first quadrant.

Equation of (upward parabola) v

curve is x? = 4y =

x=Jay =2y .0 l\ // z=4

7

for branch of curve in first
quadrant.

Required (shaded) area x X
bounded by curve x? = 4y,
(Horizontal lines y = 2, y = 4)
and y-axis in first quadrant 4




Sol.

4 4
|fy way| < |[) 2y ay (By (@)
4
3
i3 [yz]z
=2J2y2dy= 2 3
2
4] 3 8 4 3
= 3l@2-22)| = 344 —242) (o 2 =xx)

4 32-8\2
= 34@) - 242) = 3 | sq. units.

. Find the area of the region bounded by the ellipse

2 2
x + Yy =1. Y
16 9 N
Equation of ellipse is 0, 3) Lz

/
B
2 52 . /N
IR 1 (@) K A X
\

X< 5 >
Here a%= 16) > b%(=9) (=4,0) (4,0)
2 2
), =1 (©,-3)
From (i), 9 = 1 16 ,
16 — x* Y
16
9
= y* = 1616 = 2%

3 —

for arc of ellipse in first quadrant.
Ellipse (i) is symmetrical about x-axis.
(".© On changing y — — y in (i), it remains unchanged).
Ellipse (i) is symmetrical about y-axis.
(. On changing x — — x in (i), it remains unchanged)
Intersections of ellipse (i) with x-axis (y = 0)
2

Puttingy:Oin(i),f—6 =1 > 22=16 = x=+4

Intersections of ellipse (i) with x-axis are (4, 0) and (- 4, 0).
Intersections of ellipse (i) with y-axis (x = 0)
2
Putting x = 0 in (i), % =1 = y?=9 = y=t3

Intersections of ellipse (i) with y-axis are (0, 3) and (0, — 3).



Sol.

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

=4 J.sydx

(. At end B of arc AB of ellipse;
x = 0 and at end A of arc AB; x = 4)

4 3
=4 jo 1’116_362 dx ‘ [By (i)l
5 42 ‘
=3 |:;C 42—x2 +2Sin_lz:|
0

2
{ J-\/a —x? dx_—\/a —-x +a251n1x}
a
4 . -1 . -1 8n
=3 5\/16—16+8s1n 1-(0+8sin"0)|=3 |0+—

2

4
=3 Io 42 — x% dx

( sm%—l:sm 1—2ands1n0 0 = sin10= 0]

= 3(4n) = 12n sq. units.
Remark. We can also find area of this ellipse as

2 eas
Find the area of the region bounded by the ellipse
Y
B X
4 9 ~ B(0, 3)

Equation of the ellipse is

2 2
x y . 1 >
Tt o = 1 (@) X< 120 o A(2, 0) >X
Here a*=4) < b%=9)
2 2 2
. y x 4 — x (01 _3)
YV, RS 2
From (i), 9 1 4 4 Y’
L9 3 y
N y% = Z(4_36) = y=3 4 — 52 ...(11)

for arc of ellipse in first quadrant. Clearly ellipse (i) is
symmetrical about x-axis and y-axis both.
[.- On changing y to — y in (i) or x to — x in (i) keep it
unchanged]
Intersections of ellipse (i) with x-axis (y = 0)

2
Putting y = 0 in (i), % =1 = =4 > x==x2



6.

Sol.

Intersections of ellipse (i) with x-axis are (2, 0) and (- 2, 0)
Intersections of ellipse (i) with y-axis (x = 0)
2
Putting x = 0 in (i), % =1 = 229 = y=+3

Intersections of ellipse (i) with y-axis are (0, 3) and (0, — 3).
Area of region bounded by ellipse (i)

= Total shaded area

= 4 x area OAB of ellipse in first quadrant

2
=4 .[o ydx (. At end B of arc AB of ellipse x = 0
and at end A of arc AB, x = 2)
2 3
=4 “O 5 (By (ii))

2
3 [22 2" n1 ¥
“ V22 —x? dx —6[ 2—x+251n QL
2
{J. a®—x dx_\/a2—x2+azsin1x}
a
-6 {21/4—4+25in_11—0—2sin_10}

n
=6 [04—2-5—0} = 67 sq. units.

Find the area of the region in the first quadrant enclosed
by x-axis, line x = /3y and the circle #” + y* = 4.
Step I. To draw the graphs Y
and shade the region whose / _1
area we are to find. _\/_
Equation of the circle is _\
2 G . \ 3, 1)
x“+y°=4=2 ..2) (0, 0)
We know that eqn. (i) X< o mB X
represents a circle whose centre (2,0)
is (0, 0) and radius is 2. D
Equation of the given line is
x = .3y v
= _ 1 x ) (i7)
y 73

We know that equation (ii) being of the form y = mx where m =

1
ﬁ = tan 30° = tan 8 = 60 = 30° represents a straight line

passing through the origin and making angle of 30° with x-axis.
We are to find area of shaded region OAB in first quadrant
(only).



Step II. Let us solve (i) and (ii) for x and y to find their
points of intersection.
Putting y = —— from (i) in (i), x2 + oy
V3 ’ 3
= 3% + 2% =12 = 4?=12 = =3

= x=i\/§

1
For x = \/g,from(ii),y= ﬁ\/g =1

1
For x = — /3, from (i), y = ﬁ(_ J3)=-1
The two points of intersections of circle (i) and line (ii) are

A({3,1) and D(- /3, - D).
Step III. Now shaded area OAM between segment OA of line (i)

and x-axis
5

=[], ydx (- AtO,x=0andatA x=3)
A1

-1/, FEH [By (ii)]

1 ( ]f 1 [3 0] - & 3 "
|5 =75 |5~ = = —— sq. units .
v3l2), T3 (2 23 T2
Step IV. Now shaded area AMB between arc AB of circle and

x-axis
2
= J. A ydx

2 2 2
=J.J§2—xdx

(o atA,x= 3 and at B, x = 2)

(From (ii), y2 =22 —x2 = y= J22-42)

2
2
= 22 _ 52 +2—sin‘1 x]
2 2 &

2
x a® . 1«x
[.[ a®—x?dx== a2—x2+s1n1}

Do | &

2 2 a

{;./4—4 +2sin-11—(*/2§,/4-3 +2sin™? */jﬂ

n 3 n T_N3 R _ N3
=0+2'§_7_2'§ {sm g = g=sin }
G wm ;s &
=T- T T3 TTT 3 T T3 T
n 3
=13 9 | sa units. ...(Iv)



Sol.

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

NE) [nx/g n

=5 +|37 9 | = 3 Sa units. [By (ii7) and (iv)]
Find the area of the smaller part of the circle x> + y? = a? cut
a
off by the line x = ﬁ Y
Given: Equation of the circle is »
2 +y2=d? () B
S R R

2 2 P2

.. (0]
y = a® —x ...(ll) X'< A (a 0)/
for arc BM of circle in Ist
quadrant. ¢
\

We know that equation (i)
represents a circle whose centre
is origin (0, 0) and radius a. Y

Clearly, circle (i) is symmetrical both about x-axis and y-axis.

y X=

We also know that graph of (vertical) line x = % is parallel

to y-axis at a distance % (< a) to the right of origin.
Area of smaller part of the circle x? + y? = a2 cut off by the

line x = 2 Area ABMC = 2 x Area ABM
V2

* yd
|1

a
[.- At point B (point of vertical line BC) x = ﬁ

and at point M, x = radius a)

(By (i1))

) J.i a®—x? dx
=

2 a
=2 g\/az - x? +g2—sin’1 x]

a]a
- J2
[ a a
2 /= 2 2
=2 [ZJa?-a®+ sin'1- % az—a—+%sm_1\/§
a




Sol.

m® o a an|( .o 1 a1 =
=2\74 "oz 24|l TTdT R 2 4

[ V242 =(J2)=2]

p(m_m_1 o [2R-m-2

2a 4 8 47 2a 8

a a T

1 (n-2) = 2 |2 1
Note. It may be clearly noted that in this question No. 7 we were
not to find only area AMB or only area AMC because x-axis is
not given to be a boundary of the region in question whose area
is required.
We have drawn x-axis here only as a line of reference because
without drawing x-axis and y-axis as lines of reference, we can’t
draw any graph. Y
The area between x = y? and x = 4 A
is divided into two equal parts by
the line x = a, find the value of a.
Equation of the curve (rightward
parabola) is X< 0 >X

x=y> ie, y’=x (D)
. .. B |D

From (), y = /x ..(11) Ty EX
for arc OAC of parabola in first
quadrant.

sq. units.

-
A

\
Yx-a

We know that equation (i) represents a right-ward parabola with
symmetry about x-axis.

(".© Changing y to — ¥ in (i) keeps it unchanged)
Given: Area bounded by parabola (i) and vertical line x = 4 is

divided into two equal parts by the vertical line x = a.
=  Area OAMB = Area. AMBDNC.

J.; ydx _[: ydx

(For multipliction by 2 on each side,
see Note above after solution of Q. No. 7)

= 2 =2

1
Dividing by 2 and putting y = x = c2 from (i),

I: x% dx
)y, [

3
2

1

. L

J- x2 dx
0




Sol.

Dividi . S N 3
ividing both sides by 3 g2 = N4 - e
3 3
Transposing, 202 =8 = a’=4 = g-= :; .
Find the area of the region bounded by the parabola y = x*
and y = | x |.
The required area is the area included between the parabola
y = x? and the modulus function
_ _Jx if x20
y=l=zl= {—x, if x<0
We know that, the graph of the modulus function consists of two
rays (i.e., half lines y = x for x 2 0 and y = — x for x < 0) passing
through the origin and at right angles to each other. The half line
y = x if x 2 0 has slope 1 and hence makes an angle of 45° with
positive x-axis.
y = x? represents an upward parabola with vertex at origin.
The graphs of the two functions y = x? and y = | x | are
symmetrical about the y-axis.
[*.- Both equations remain unchanged on

changing x to—xas | —x|=]x]]

Let us first find the area between the parabola
y = x2 ..(0)
and the ray y=xfor x>0 ..(10)

To find limits of integration, let us solve (i) and (ii) for x.

Putting vy = 2% from (i) in (if), we have x® = x

or —x=0o0rx(x—1) =0~ x=0o0rx=1
Fory =| x|

Table of values

y=xif x>0 y=—-—xifx <0
x 0 1 2 x 0 -1 -2
y 0 1 2 y 0 1 2
Y
A
B(1,1)
—1, 1 £
(=1, 1) \\\4;+ ++7/Q
\\\0 ‘\/, 4
¥
4
\\+e *//
X< >
o X
v




10.

Sol.

Area between parabola (i) and x-axis between limits
x=0and x =1

31
1 1 X 1
= _[0 ydx = Jo x%dx = [3]() =3 (773
Area between ray (ii) and x-axis,
N
1 1 X 1
= _[0 ydx = jo xdx = (2]0 =5 ...(iv)

Required shaded area in first quadrant
= Area between ray y = x for x > 0 and x-axis
— Area between parabola (i) and x-axis in first quadrant
= Area given by (iv) — Area given by (iii)

1 1 1 )
=53 -3°% Sq. units
1
Similarly, shaded area in second quadrant = 6 S units.
.. Total area of shaded region in the above figure
1 1 1 )
=5 *% =2xg =3 sq. units.

Find the area bounded by the curve x? = 4y and the
line x = 4y - 2.

Step I. Graphs and region of Integration.

Equation of the given curve is x% = 4y ..(0)
We know that eqn. (i) reprsents an upward parabola symmetrical
about y-axis

[*." on changing x to — x in (i), eqn. (i) remains unchanged]

v’
Equation of the given line is
X = 4y -2 (ll)
x+2
= x+ 2 =4y = y =



Table of values for x = 4y — 2

x 0 -2
1 0
y 2

We are to find the area of the shaded region shown in the
adjoining figure.
Step II. To find points of intersections of curve (i) and line
(ii), let us solve (i) and (ii) for x and y.

2
Putting y = x from (i) in (i7),

x2
x=4.z—2:>x=x2—2:>—x2+x+2=0
or P2-x-2=0
= -2 +x-2=0 or x(x—2)+@x—-2)=0
or (x—2)x + 1) =
: Eitherx —2=0 or x+1=0
ie., x=2 or x=-1
. 2 4
For x = 2, from (@), y=—=—7=1 s (2, 1)
4 4
2
x 1 i
= ; -2 _Z, . 1\l
For x = -1, from (i), y = R ¥ & RE

The two points of intersection of parabola (i) and line (i7) are

1
C[—1,4j and D(2, 1).
Step III. Area CMOEDN between parabola (i) and x-axis

. x?
“ v dx IJ' —dx ( From (L)yzi
3 3 i
= —(2 -=D)| = 2(8—(— 1))
= *(8 + 1) = = Z $q. units (i)
Step IV. Area of trapezmm CMND between line (ii) and x-axis
2 2 x+2
=“_1ydx =115 dx‘ ‘ (x+2)dx‘
1 x? ’ 1 4 1
= = || =+2x == ||=+4|-|=-2
4 2 -, 4 2 2
1 ‘2+4—1+2‘ _ 1‘8—1‘
4 2 4 2



11.

Sol.

12.

Sol.

1

16-1 1 (15 15 . .
=4 2 =22 =75 s units. ..(Gv)
Required shaded area
= Area given by (iv) — Area given by (iii)
= Area of trapezium CMND - Area (CMOEDN)
5 3 _15-6 9

=g 4" g =3 sq. units.
Find the area of the region bounded by the curve y* = 4x
and the line x = 3.

Equation of the (parabola) curve is )(
y? = 4x ..(@0) |
1 A
Sy = \/E = 2962 (ll) X M X
for arc OA of parabola in first o
quadrant. x=0)
We know that equation (i) E;y2 =4x
represents a rightward parabola J
with symmetry about x-axis. Y’ x=3

(". Changing y to — y in (i), keeps it unchanged)
Required shaded area OAMB.
(See Note after solution of example 7)
= 2(Area OAM)

1
5 1 g
=2“0 ydx =2‘J;2x2dx (By ()
5
2 2 3 8
_4 x30 =4.§[32_0]=§3\/§=8\/§sq.units.
2

Choose the correct answer:
Area lying in the first quadrant and bounded by the
circle 2% + y*> = 4 and the lines x = 0 and x = 2 is

T T T
A n B) 2 ©) 3 D) 4
Equation of the circle is

w2 +y?=4=29% (@)
We know that equation (i) \(

represents a circle whose centre
is origin and radius is 2.
y2 =22 _ 42

B
. _ [o2_ .2 . , o S
- Y= 427 -x L) X 2 |20 X
for arc AB of the circle in first
quadrant.
\

Required area lying in the
first quadrant bounded by the




circle x> + y2 = 4 and the
(vertical) lines x = 0 and

(tangent line) x = 2.
‘J. V22 —x? dx
2’ ’
x V22 - 22 + S sin! z
2 2 2,
2
{ J Ja? —x% dx =g\/a2 —x? +a?sin_:l x}

a

y dx By (7))

2 4-4 +2sint1-(0 +2sin!0)

i
0+2. 9 — 0 - 0 = 7 sq. units.
[ sin0=0 = sin' 0 = 0]
Option (A) is the correct answer.
13. Choose the correct answer:
Area of the region bounded by the curve y* = 4x, y-axis and

the line y = 3 is Y
9 A
A) 2 B) 4
M A v=3
9 9 /
© 3 D) PR o .
Sol. Equation of the curve (rightward ©
parabola) is
y? = 4x (D)
Required area of the region
bounded by parabola (i), y-axis and Y’
the (horizontal) line y = 3
= Area OAM
3
= “0 xdy' (D)

[*.+ For arc OA of the parabola (i), at point O,
y = 0 and at point A, y = 3]
2
Putting x = yZ from (i) in (i7), required area

8y
=y
N
| I I R e
=7 3 =713 _4sq.un1ts

Option (B) is correct answer.





