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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
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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
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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
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1
{ ¥ =4dy=x=2]y :2}'::|

‘:LI . 3
2 2| (12
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= 2 = o
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=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
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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
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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 “
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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
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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 * ¢
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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
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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 ==
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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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