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Application of integrals

MISCELLANEOUS EXAMPLES

Long Answer: [6'Marks]

\_],/Fihd the area of the region bounded by the parabolas y* =4ax and x> = day. [CBSE 2004, 2008, 6M |
Sol.

P Wbyt et Bl of Mamew sl SHELT 2002 Agplieaion of labsgroh \Eng pa 8

e Y1 | Achaanond] \Ernthis s

y* = dax (1)
x* = 4ay (2)

e
»

X
7~ (1)
®

For their points of intersection,

y.'!

X==— (a>0)

4a

= (L) =4ay = y*— 642’y =0
4a

= yly'-(42)]=0 = y=0.4a
Wheny=0,x=0
Wheny=4a,x=4a
.. the two points of intersection of (1) and (2) are O(0, 0) and A(4a. 4a). (1]

The area of the region included between (1) and (2) = Area of the shaded region

= JJL(YI —y,)dx = T':\/‘m—i
0

e 4a

Jazs L2
3/2 4a 3

4\/_ 32 1 3
=—Ja(4a)y’"——.(4a)’' -0
3 \ ') 12a

(1]

(1]

(2]
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Sol. x*+y*=16 i

y=v16-x’ v

centre = (0,0)

radius =4 ‘

y* = 6x
y =6x
Solving equation (i) and (ii), we get
X"+ 6x =16
X*+ 6); -16=0
x=2,x=-8
Area of region bounded by OAC

—"J-\/_dx 7J—Ix dx = 7\/—

2 0

4 8
}='§\/g.2\/_=5\/ﬁ

OJI.J

=26. [
=§2~/—=§\/§ sq. unit

Area of region bounded by ABC

A: ]'\116 x“dx = 2] (4)* —x dx

l‘J

SSm'l—\/— SSIn'—z-:l
8--2~/’ 8. ] 2[4n-2f—13’3]

I
m

(1]

(1]

NSEET £A07 Anpiacons. of inwepais g (&

e

=2 7\/_J sz 4ﬁ $q. unit (1%
Arez; of region bounded by OABC=A +A, g
16\/— 161 4J—_l6n gﬁ - %
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Application of integrals

Exterior area to the parabola = areq of cicle - A

v lom 4
n(4) L — \/31 lOn lor _4 \z/_l
3 3 3 A

R2n 4
= L - e \/3 ) Sq. I.lllll

3 3

(1]

Using integration, find the area lying above the x-axis and included between the circle x° + y- = 8X

and inside of the the parabola y* = 4x.
The given equation of circle
X*+ y* = 8x can be written as
X*+y' -8x=0
(X=4)+y'-16=0
(X=4) +y*'=16 (1)

Therefore, the centre of circle is C(4, 0) and radius 4.

The given equation of parabola is
y= = 4x i
Solving (1) and (2), we get
(X-4)y+4x=16
X*+ 16— 8x +4x =16

X*-4x=0
X(x-4)=0
=0, x =4

> N

[CBSE 2008, 6M)

(1]

(1]

The required area of the region OABCO included between these two curves above x-axis is

= (arca of the region OACO) + (Area of the region CABC)

4 8
= J'y(parabolu)dx + Iy(circlc)dx
0 d

4 b
=j2\/2dx+j (16 - (x - 4)° dx
0

4

= z]x'”dx v sj\/(4)-‘ ~(x = 4)° dx
0 4

(1

(1]
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4 B
, =, @kt (1]
4 —
=3 @)1+ {0 + 8sin™ (———8 4) : 0}
4
T
:i .8+8sin"1=§z +8.—
3 3 2

3
3
Using integration, find the area of the triangular region whose vertices are

(1]

+4n =% (8 + 3m) sq. unit.
(1,0),(2,2) and (3, 1).
[CBSE 2008, 6M]

Sol. Let A1, 0), B(2, 2) and C(3, 1) be the vertices of AABC

Equation of line AB is

Y2~ 2-0

= Koy Eili=rem =]
Y& Ys Xz‘xl( ) =y —l( )

Equation of BCis y -2 =%%(x -2)

= y-2=—x+2=> (1]

and equation of CA is y — 1 ==—(x=3)

1-0
3=1
}-. 3
= y_lzé(x—-?)) = y=—2-x—5+l (1]
1
s y-_-_l_x_l‘ = | y==(x-1) (1]
gl | g
)
4

- m

0

Hence area of AABC

2

:]'y(line AB)dx + 'J‘y(line BC)dx—Iy(“ne CA)dx . 4

= ]2(x—l)dx+ ](4—x)dx— ;[%(x—l)dx

3

2 3 1 :
xz i xZ ElExs :
= — = —_— =] ——X -
“1:2 x:|| +|:4x 2:|: 2[2 :ll :
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Application of integrals

(1]
-S/LJ-M] g integration, find the area of the region included between the parabola y*= x and the line x + y =2
[CBSE 2009, 6M]
Sol. y*=2-y .1)(
y+y-2=0
(y+2)(y-1)=0
y=-2,1 [1Y4]
= X =4sl
|
Area = I(2—y~y')dy [1Y2]
r 2 i
& AL
—P—;—ﬂ [1%4]
J] '
=2——————(—-4—2+-8-)=5—l=2 8. units [1%4]
283 3 2- 12 '
Wtion, find the area of the circle 4x> + 4y? = 9 which is interior to the parabola x* = 4y,
[CBSE 2010, 6M]
OR
Using integration, find the area of the triangle ABC, coordinates of whose vertices are A(4,1),B(6,6)
and C(8,4).
‘ Sol. 4x*+4y’=9 = y:%\/()—dfx2
? . X" =4y
o3
| | ’
B i X
5 :
* - >.(J X 3
(-=-0] 150
31 ’ (1]
o-3
{ Point of intersection
dxdy +4y>-9=0
= 2y-DQR2y+9)=0
| 3 1
y= ; = X = 45 = K= i\/i
E U
65
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9 .
y=-3 = x'=-18 (Not possible) (1]
A= J:[:—l-\/‘)—élxz "Lde (1]
a2 4
2\/'3 - 7\6
RS VO9—4x-dx -= J-x:dx
<0 4 0
i JS2 f
X (9 2x x|
:2 —_ —_— -1 bl il e
Vg T (JJ 2{1} (1]
= 0 0
—2(L.l+2sin"[2\ﬁﬂ_lz‘/5
7 248 3 2 3
=L+25m (22 &
V2 3 3 (1]
29 _,[2\/5]
=——-—+=sin | —
2 3
= vl ofe
FYPTE Ly 3| sq. units 1
OR
B3(6.6)
C(8.4)
A(4.1) (1
x= x=6  x=8 ?
Equation of AB : f:
5 5x i
_l=— —'4 = =~—-——9 3
¥ 2(X ) y 5 (1] :
Equation of AC : 3
4-1 3x {
— =| — —4 =——-2 %
Equation of BC : ;
—6)=| — |(x-6) D y=-x+12
(y-0) (8——6) Y [1]%
Hence the required area 2
66 E
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Application of integrals

s 3x 115 3x
_ JJ(Ex—9—T+2)dx+ !(—x+12—T+2)dx (1]
6/ 8 ,
= J-(Z"i—7]dx + j(-7—x+l4jdx
4 4 6 4
F s 6 4 8
Tx~ 7x~
:/_8——7,\(} +[——8~—+l4x} =7 sq. units g
4 6

'\,',l,/Usmg integration, sketch the graph of y = |x + 3| and evaluate the area under the curve y = [x + 3|

above x-axis and between x = -6 to x = (. [CBSE 2011, 6M]
Sol. N [1%2]
Y%'x 4‘!3(3
2 )
~6 -3 0
y=|x+3|
-3 0 ll
A= [(=x=3)dx+ [(x+3)dx . (1]
-6 =3
%3 7oK S
=|-—=-3x| +|—+3
[: 2 ]-o I: 2 X:‘J . [11/2]
9 36 9
=——+9+——18-=+9=9 1
2 2 2 o
8.  Using integration, find the area of the region {(x,y) : x2+y2<4,x+y>2} [CBSE 2012, 6M]
Wﬁh the-region whose area is to be found out, this region is the intersection of the following
regions
{(x,y): x*+y*<4} and {(x,y):x+y=>2} [2]
The point of interection of x> + y* =4 and x + y = 2 are A(2, 0) and B(0, 2)
, B(0, 2) feca o
% Nty &
i
3 A(2,0) [1]
i
; Required region is the shaded region APBA
| i
R 2 :
& Required area = [(ydX)cige = [(YdX)jne
0 0
JV4-x2dx - [~ x)dx (1]
5 0 0
B

: J

Scanned with CamScanner



AL 4

g ALLEW-

' N

—\

Sol.

10. sing integration, find the area of the region bounded by the triangle whose vertices are (—1. 2),

Sol.

n
J“'_)_ _]A(n

Using integration, fingd the

R D R 4y’ < 9
Vo=dx & 4xC 4 4y’ =9
forintersection point
I+ ddx) =9

T+ 16x

I 4 18x -

Y=

2X -9 =)
2X(2x + 9) - I(2x + 9) =0
2x-1)=0

X =-1/2

2x + 90 = 0
X ==9/2

172

2) sqaunits

=

arcaof the region {(x,y): y* < dx

X* + y? = (3/2)

\ -

/2
Towal area =2/ 2 I\/x.dx+ I (;J - xdx
12 o

0

6

(1, 5) and (3, 4).

:_3%(%_5",-.1}:[\/5

¥ 20082 sq. units
4 3

(1]

(1]

X+ 4y? <9} using method of integration,

[CBSE 2008, 2013, 6M)

(1]

(1]

(1]

[V2]

[1]

(V2]

[CBSE 2014, 6M]

(2]
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Application of integrals
Eqg. of line AB is y=3x *i Eq. of line BC is y =;x+% Eq. of line ACis ¥y :%Xﬂ‘% [1%2]
‘ |
|Area of AABC| = | i\T 5) d (1.7 B B \ 1
l \2 21 - L‘E\'T:_)-/d\— L§x+§ dx (1]
o L 3 |
3. x5 S et X
= KE—\—Q—%—E\} ITL—ET\’?-{-;—X) —(-—X—‘f‘_x)-] ::‘
=15+ 5 - 14| = 4 square unit [1%2]) "
m area bounded by the parabola y* = 16ax and the line y=4mx is = sq. units, then using
2
integration, find the value of m. [CBSE 2015, 6M]
Sol. Parabola y* = 16ax
line y =4mx i
intersection point of line I
and parabola .
[6m=x* = 16ax A
= mx'-ax=0
=5 x(m:x—a)zo &
(0.0) :
0 X a |
= X=U; &= ) !
- 2] |
4a
Y= 0 Ys— :
m ‘
Bounded area = I V16ax dx — J dmxdx (1 ~
0 0
. |
{;: 2)( 4\/; 3272 m? 4m 2R m? '
P [x*], ‘7[" I} e |
, w..,
_SJ;xE—;-2mxa— &,
3 m |
8a> 2a’ 2a’
3 = S 3 = ~ [1]
] 3Jmm m 3m
. a’
Given bounded area is —
M. S
3m' 12
: m'=8
m=2 [
E—
69
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'3 .
12 ing the method of integration, find the area of the tnangular region W hose vertices are (2, -2), (4, 3)
.mdtl 5. [CBSE 20!5 6M|

B(4.3)

(1]

Line ABis: y= -x y \-—(y+7) line BC is y——(x+5)=>x'3)"‘5

y-6

Lime ACis:y=—4x+6; x=2—

Required area ={ I(IineAB)dy:l —[I(IineBC)dy - ](IineAC)dyJ

'..nlu

> [f

-
(2+ 21
2

Voo

I(y + 7)dy
J

-4

D(.?.v -5)dy - :i- l(y - 6)dyJ

(1]

(2]

)—(2-14)}-[{[?-15} (6 -10)}—%{(2—13—(% 12)}]

23w ][(Z-u)-beao)

;

I

13 : '

=15_-2_=-2— square unit. (1] }

1

|

J

NCERT IMPORTANT QUESTIONS :

S 7,9, 10, 13 :

Exercise # 8.1 4,6,9 3

Exercise # 8.2 5 ;

Miscellaneous Examples 10, 11 i
\Miscellaneous Exercise 15 §
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