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Ex 8.1 Class 12 Maths Question 1.

Find the area of the region bounded by the curve y? = x and the lines x = 1, x = 4, and
the x-axis.
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Solution:

The curve y? = x is a parabola with vertex at origin.Axis of x is the line of symmetry,
which is the axis of parabola. The area of the region bounded by the curve, x = 1, x=4
and the x-axis. Area LMQP

=]Eydx=jﬁdx

EE[KM }‘I‘

2 2 1
- = [432_132] = 5 [8-1]= ? sq. units.

Ex 8.1 Class 12 Maths Question 2.

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

Solution:

The given curve is y? = 9x, which is a parabola with vertex at (0, 0) and axis along
x-axis. It is symmetrical about x-axis, as it contains only even powers of y. x =2 and x =
4 are straight lines parallel toy-axis at a positive distance of 2 and 4 units from it
respectively.

.". Required area = Area ABCD
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- 2[43.1_21*3]: 2[3_ 2\{5] = {16—4'.5,} 5. Units.

Ex 8.1 Class 12 Maths Question 3.

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

Solution:

The given curve x* = 4y is a parabola with vertex at (0,0). Also since it contains only
even powers of x,it is symmetrical about y-axis.y = 2 and y = 4 are straight lines parallel
to x-axis at a positive distance of 2 and 4 from it respectively.

Required area =area ABCD

-
= 2]‘: .J';dy X!

32 P
oY - [32 82 ]
= '“3— Sq l'l]tS

Ex 8.1 Class 12 Maths Question 4.

Find the area of the region bounded by the ellipse
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Solution:

The equation of the ellipse is
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The given ellipse is symmetrical about both axis as it contains only even powers of y
and x.
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Now, —+-—=1
16 9

2 2 '

y X x
SN A

9 16

= }'=ti(\“ﬁ—xz) ¥

Now, area bounded by the ellipse = 4 (area of
ellipse in first quardant) = 4 (area OAC)

_ 4 ~ 43 — 2
—4jﬂydxvjn4 16— x2 dx
Put x = 4 sin 0 so that dx =4 cos 0 d0,

T
Now when x =0, 6 =0 and when x =4, B-E

4 x
Raq,area=%3 _Lh/lﬁ—lﬁsinz 9-400s0d0
=3E4J1-smﬂe-4mseda

=43F¢¢52 ado= 24Ftl+ cos 20)d0
0 0

19
? = 12n 5q. units.
0

_ 24[B+ smzﬁ}

Ex 8.1 Class 12 Maths Question 5.

Find the area of the region bounded by the ellipse

Solution:

2P
T+ 0 =1

It is an ellipse with centre (0,0) and length of major axis = 2a = 2x3 = 6 and length of
minor axis =2b=2x2 =4,
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Its rough sketch is shown in Fig.
.. Area bounded by ellipse = 4 = area of
region AOB

=4_[; % 4—x% dx =6E 4-x2 dx

; 2
wa-xt 4 -1X
=6} ————+7sin " =| =ggusq.units.
{} I

Ex 8.1 Class 12 Maths Question 6.

Find the area of the region in the first quadrant enclosed by x-axis, line x = Y3y and the
circle x2+y?>=4, .

Solution:

Consider the two equations x> + y2 =4 ... (i)

and x =3y i.e.
_ 1.
Y= ﬁI

...(ii)

(1) x2+ y2 =4 is a circle with centre O (0,0) and radius = 2.
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1
) y= N X isa straight line passing through

(0, 0) and intersecting the circle at B(ﬁ, 1).

¥

required area
= shaded region,
=area OBL + area LBA

1 3 2 ;
=EL xdx+LiJ4 x2 dx 2

1 [xz} . |:leh..l'4—3vc2 4 . x]
= | — —————+—-sin=

BL2 2 2 2ls

NERN £ (n n] 2n w _
EU e U S I R

Ex 8.1 Class 12 Maths Question 7.

Find the area of the smaller part of the circle x* + y? = a2 cut off by the line

i

Solution:
The equation of the given curve are
x2+y2=a?...(i)and

T =

=
] | I

.. (i)

Clearly, (i) represent a circle and (ii) is the equation of a straight line parallel to y-axis at
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distance —— units to the right of y-axis.
V2 y

Solving (i) and (ii). 4

a? 3
?+y2=a
[4]

i K - a
= Y:ﬁ xX=pr

a a d
P[E ’TEJ is the point of interection of
curve (1) and (2) in the first quardant.

The smaller region bounded by these two curve
is the shaded portion shown in the figure.

. Required Area = shaded region

o zra Ja? —x2dx

=

«

=]

Ex 8.1 Class 12 Maths Question 8.

The area between x = y?> and x = 4 is divided into two equal parts by the line x = a, find
the value of a.

Solution:

Graph of the curve x = y? is a parabola as given in the figure. Its vertex is O and axis is
x-axis. QR is the ordinate along x = 4
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0
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2| .3 32 Y

= Ix 3[:;2} = ? $q. units.
0

Area of the region bounded by the curve and
ordinate x = a is

A2 | yax=2[ Vxdy=2 i[”i ;5‘.[;; P

Now PS [x~ a] devided the area of the region

ORQ into two equal parts
. Areaofrregion ORQ =2 Area of the region OPS,
. A=2A
3 4 3 3 2

= _3_=2.§a5=>ai=4 = a =43 units.

Ex 8.1 Class 12 Maths Question 9.
Find the area of the region bounded by the parabolay = x> and y = |x]|.
Solution:

Clearly x? = y represents a parabola with vertex at (0, 0) positive direction of y-axis as its
axis it opens upwards.

y =|x|i.e., y =x and y = -x represent two lines passing through the origin and making an
angle of 45° and 135° with the positive direction of the x-axis.

The required region is the shaded region as shown in the figure. Since both the curve
are symmetrical about y-axis. So,

Required area = 2 (shaded area in the first quadrant)
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- EL(K— x?)dx = 3{% —%-l} = ;sq units.

Ex 8.1 Class 12 Maths Question 10.

Find the area bounded by the curve x> = 4y and the line x =4y — 2

Solution:

Given curve is x? = 4y ...(i)

which is an upward parabola with vertex at (0,0) and it is symmetrical about y-axis
Equation of the line is x = 4y — 2 .. (ii)

Solving (i) and (ii) simultaneously, we get; (4y — 2)* = 4y

= 16y>— 16y + 4 = 4y

=4y*-5y+1=0
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1
= (@y-1)(y-1=0= y=?1

From (i),

1
Whﬁ]}"=4a x=-1;:

Wheny=1, x=2 *<

1
(2, 1) are the points
of intersection of
(1) and (i1).Clearly, from the figures the shaded
portion OBDAO is the region of the required area.
Required area = area LOMBDA —area LMBOAL
(i)
2 1 ¢2
Now area LMBDA= j_l ydx | y ‘L{x +2)dx

1
(wherex =4y=y= (x+2))

2
1] =2 1( 3] 15 , .
== = — ﬁ- —_— =
4[2 +2x L y +2 g sq. units ...(1v)

2
and area LMBOAL = I ydx, where x2=4y

4J x2dx [ L -isq.units. V)

From (i), (iv) and (v), the required area ,

15 3_9

""ET_E E 8q. units.

Ex 8.1 Class 12 Maths Question 11.
Find the area of the region bounded by the curve y? = 4x and the line x = 3.

Solution:

-|nte rals/
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The curve y? = 4x is a parabola as shown in the figure. Axis of the parabola is x-axis.
The area of the region bounded by the curve y? = 4x and the line x = 3 is

A = Area of region OPQ = 2 (Area of the region OLQ)

3 b
- 2 . y dx
- zj:zﬂd.x T
_4x2(x3'2}; T L X
8 > 8 y P
=3 32 =_3JE — 8+/3 5q. units

Choose the correct answer in the following Exercises 12 and 13:
Ex 8.1 Class 12 Maths Question 12.

Area lying in the first quadrant and bounded by the circle x? + y?> = 4 and the lines x =0
and x=2is

-integrals/
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Solution:

(a) X2+ y2=4._ltis a circle at the centre (0,0) and r=2

2
Area =H4-x2dr
0

Letx=2sin 9
= dx=2cos0de
Whenx=0,08=0

and when x =2, o=

2
nl2
Area = [ 4cos’0d0
0
n/2 ; m/2
il J- (1+c0-329]dﬂ =2[B+sm23) o
0 2 2 /1

Ex 8.1 Class 12 Maths Question 13.
Area of the region bounded by the curve y? = 4x, y-axis and the liney = 3 is
(a) 2

(b)
9
1
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Solution:

(b) y* = 4x is a parabola

3 -
Arna=j:cdy 3 4
0 2 }'1:4::
32 1
¥
=_F_d)"
1,}d-'i
3
3
L | <2
4 3 4
0

Ex 8.2 Class 12 Maths Question 1.

Find the area of the circle 4x? + 4y? = 9 which is interior to the parabola x* = 4y.
Solution:

Area is bounded by the circle 4x? + 4y = 9 and interior of the parabola x* = 4y.
Putting x2 =4y in x>+ y? =

9
1

We get 4y + y? =
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or 4y*+ 16y-9=0, y
(y+9)(2y-1)=0 i

1.9

T ot a9 x'e "

9 .1 s

wI¥=Z ¥

. ) 3 y
R&dlusoftheclrclewi.

Area of the region required=Area of the region
= {(area of theregion OPQ) + (area of the region PQR)]

=2 x area of the region OPT + 2 x area ofthe
reginnTPR

=g EJ. J_dy+lj‘m \ _4F
112 ’
=4.[o J;Fﬂ}'+2‘|l”2 I—dey
2[ EI:I y [9 9 (L]
=4x3 y2 +2|:5 E_:,rlq-gsm (3J’2]]1r2

6 6 4

=]

Ex 8.2 Class 12 Maths Question 2.

Find the area bounded by curves (x—1)*+y?*=1and x* + y*>=1.
Solution:

Given circles are x>+ y? =1 ...(i)

and (x =12+ y2=1..(ii)

Centre of (i) is O (0,0) and radius =1

—mteg rals/
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¥
Both these circle are symmetrical about x-afcis
solving (i) and (ii) we get, 2x + 1 =0=>x ==

2
1Y 3 V3
then y* =1 [2) TRt el
. The points of intersection are
13 (1 Ji)
P[z, 2)smd"(}! 272
Itis clear from the figure that the shaded portion
in region whose area is required.
. Req. area = area OQAPO =2 x area of the
region OLAP =2 x ( area of the region OLPO
+area of LAPL)

z[_[m 1-(x-1)2dx;J" JI-x2dx

0 172 i

=2’[(x-l)Jl—{x-l)3 L I
2

+—sin"! (x~1)

2 d
1
J-x2
2[1 X + sin‘lx]
2 2 112
=£-£_[_£J E_fi_ﬁ_[ﬁ_x_ﬁ]
4 6 2 2 4 6 3 2
$q. units
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Find the area of the region bounded by the curvesy = x>+ 2,y =x,x=0and x = 3.
Solution:

Equation of the parabolaisy = x>+ 2 or x? = (y — 2)

Its vertex is (0,2) axis is y-axis.

Boundary linesarey =x,x=0, x = 3.

Graphs of the curve and lines have been shown in the figure.

Area of the region PQRO = Area of the region OAQR-Area of region OAP

Ex 8.2 Class 12 Maths Question 4.

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

Solution:
The points A (-1,0), B( 1,3) and C (3,2) are plotted and joined.
Area of AABC = Area of A ABL + Area of trap. BLMC — Area of AACM ...(i)

The equation of the line joining the points
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. Y,—¥
(x;, yp)and (x,,y,) '3?‘3'1:32-;;1 (x-x,),
2
3
The equation of AB is =5 (x+1) . ..(i)
2-3
Equation of BC, }'—3=3—_-1— (x-1) or
x 7 7-x .
y=-"5t 5 or y=—5— (i)

Ex 8.2 Class 12 Maths Question 5.

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

Solution:

The given linesarey =2x + 1 ...(i)

y =3x+1...(ii)

x =4 .. (iii)

Subtract (i) from eq (ii) we get x = 0, Puttingx =0ineq(i)y =1

.". Lines (ii) and (i) intersect at A (0,1) puttingx =4 ineq. (2)=>y=12+1=13
The lines (ii) and (iii) intersect at B (4,13) putting x=4ineq. (i))y=8+1=9

.". Lines (i) and (ii); Intersect at C (4,9),

elllu&—dl =1 —] |
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Area of AABC b

= Area bounded B 4,13

by OB: x=4

y=3x+1,x=0, B C(4,9)
=fl andx=4 o, 1)

- Y5 "

- j’u (3x +1)dx é o

x? i
= 3"-2—-+I =24+ 4 =28 sq. units
0

Area of trapezium OLCA  «
= Area of region bounded by OC: y=2x + 1,
x=0,x=4,y=0

4
=[ @x+nax=Dx +xls =(6-0)+@-0)=2

Putting these values we get
Area of AABC =28-20 = 8 sq units.
Ex 8.2 Class 12 Maths Question 6.
Smaller area bounded by the circle x* + y> =4 and the line x +y = 2
(@)2(m-2)
(b) T—-2
(c) 2 —1
(d) 2(m + 2)
Solution:

(b) A circle of radius 2 and centre at O is drawn.The line AB: x + y = 2 is passed through
(2,0) and (0,2). Area of the region ACB

= Area of quadrant OAB — Area of AOAB ...(i)
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Now x2+y2=4
y-2=4-x1m‘

}r= 4_:‘...2 " 5 : A

.. Area of quadrant OAB wm
2 2

e

2
4 -

= Bwﬁ-xz +55m-1 -ﬂnsz xg=nsq. units

Area of the AABO = Area of the region bounded

byAB. AB:x+y=2ory=2-xand x=0,y=0

-[e d—[z "ET— 4 0=
_L( ~x)dx=| 222 0_[4—-2-J—{ﬂ}—2

Putting these,values in (i), Area of region
ACB=nx-2

Ex 8.2 Class 12 Maths Question 7.

Area lying between the curves y? = 4x and y = 2x.

(@)

L b2

(b)

[ e

(c)
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Solution:
(b) The curve is y?* =4x ...(1)

and the lineisy = 2x ...(2)

from (1) and (2) : (4x?) =4x

= x=0, or x=1
curves (1) and (2) C
intersect at O (0,0),A(1,2)
Area of region OACO
= Area of region OMACO

—area of OMA ...(3)

Now Area of region OMACO = Area of region
bounded by OCA

1 4
=L.J’¢de :2.%[;;3’3]'; =; X 1=§ sq. units.

Area of AOMA = Area of region bounded by OA :

I
y=2x,x=1 and x-axis. =L 2xdx = {xz]:J =]
Putting these values in (3), We get :

-, Area of region OMACO = % -1= % $q units.

X
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Chapterwise NCERT Solutions for
Class 12 Maths :

e Chapter 1 — Relations and Functions

e Chapter 2 — Inverse Trigonometric Functions.

e Chapter 3 — Matrices

e Chapter 4 — Determinants.

e Chapter 5 — Continuity and Differentiability.0.0

e Chapter 6 — Application of Derivatives.

e Chapter 7 — Integrals.

e Chapter 8 — Application of Integrals.

e Chapter 9: Differential Equations

e Chapter 10: Vector Algebra

e Chapter 11: Three Dimensional Geometry

e Chapter 12: Linear Programming

e Chapter 13: Probability
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About NCERT

The National Council of Educational Research and Training is an autonomous
organization of the Government of India which was established in 1961 as a
literary, scientific, and charitable Society under the Societies Registration Act.
The major objectives of NCERT and its constituent units are to: undertake,
promote and coordinate research in areas related to school education; prepare
and publish model textbooks, supplementary material, newsletters, journals and
develop educational kits, multimedia digital materials, etc.Organise pre-service
and in-service training of teachers; develop and disseminate innovative
educational techniques and practices;collaborate and network with state
educational departments, universities, NGOs and other educational institutions;
act as a clearing house for ideas and information in matters related to school
education; and act as a nodal agency for achieving the goals of Universalisation of
Elementary Education.In addition to research, development, training, extension,
publication and dissemination activities, NCERT is an implementation agency for
bilateral cultural exchange programmes with other countries in the field of school
education.Its headquarters are located at Sri Aurobindo Marg in New Delhi. Visit

the Official NCERT website to learn more.
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