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Chapter: Applications of integration
Exercise 8.1:
1. Find the area of the region bounded by the curve y® = x and the lines x =1,x =4 and
the x— axis in the first quadrant.
Solution: The required area of the region is the shaded region in the following figure
Ty x=1
3__
}.'2 =X ‘———_______—-—""
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1+ x=4
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34
The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—
b
axis is '[ f(x)dx

The area of the shaded region is the region bounded by the curve y? = x , the lines
x=1,x=4 and the x— axis in the first quadrant.

4
Hence, the required area is A= J‘ Jxdx
1
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Azj'\/;dx
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= 5(

14 .

= —square units

3

Therefore, the area of the region bounded by the curve y* = x and the lines

x=1,x=4 and the x— axis in the first quadrant is %square units

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

Solution: The required area of the region is the shaded region in the following figure
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V =9x
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The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—
b
axis is If(x)dx.
The area of the shaded region is the region bounded by the curve y? = 9x, the lines

x=2,x=4 and the x— axis in the first quadrant.

4
Hence, the required area is A= j3\/§dx
2
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A:Sj‘.«/;dx
2

- 4
3
X2
=33

L2 ),

_3 %j[g_zij

- (16 - 4ﬁ)square units

Therefore, the area of the region bounded by the curve y® =9x and the lines
x=1x=4 and the x— axis in the first quadrant is (16—4\/§)square units

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 required area of the region is the shaded region in the following figure

The area of the shaded region is the region bounded by the curve x*> = 4y, the lines
y=2,y=4 and the y— axis in the first quadrant.

4

Hence, the required area is A= J. Zﬁdy

2
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i 4
A= ZI \/ydy
2
- 4
3
_o| ¥
=2 3
L2 4
3
3
= quuare units
Therefore, the area of the region bounded by the curve x> =4y, the lines y =2,y =4
and the y — axis in the first quadrant is ﬂsquare units
X2 y2
4. Find the area of the ellipse —+-—=1
16 9
Solution: The required area of the region is the shaded region in the following figure
F N -}-'
4__
X
6 - ’
o + ! _
The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—
b
axis is '[ f (x)dx
2 y2
The given equation — +-=— =1can be rewrite as below
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2
2o9(1-2
oo g)
y:%\/16—x2

The area of the shaded region is 4 times the region bounded by the curve

y :g (16 - xz) , the lines x =0,x =4 and the x— axis in the first quadrant.

4
Hence, the required area is A= 4{%'[\/16— xzde
0
4
A=3[16- x"dx
0
X 16 x\*
=324/16 - % +—sin1(—j
2 2 4)],

423

=127

2 2
Therefore, the area of the region bounded by the curve :_6 + y? =11is

127 square units

X2 y2
5. Find the area of the ellipse " + ry =1

Solution: The required area of the region is the shaded region in the following figure
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The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

'Tf(x)dx.

axis is

2 2

The given equation x7+y? =1can be rewrite as below
y_, X
9

2
2_g[1-%
ool

y =§\/4—x2

The area of the shaded region is 4 times the region bounded by the curve

y =g (4— x2) , the lines x =0,x =4 and the x — axis in the first quadrant.

4
Hence, the required area is A= 4[%[»\/4 - xzde
0
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4

A= 6.[\/4— x?dx
0 \ 2
= 6{5\/4— x? +—sin™ (EJ}
27 \2)f,

2 2
Therefore, the area of the region bounded by the curve XT + y? =1 is 6z square units

6. Find the area of the region in the first quadrant enclosed by x— axis, line x = /3y
and the circle x*+y? =4

Solution: The required area of the region is the shaded region in the following figure

=3

The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

b

[f(x)dx.

a

axis is

The area of the shaded region is sum of the following regions
() The area of the shaded region bounded by the line x = \/§y , lines

x =0,x =~/3 and the x— axis in the first quadrant, and it is equal to

1
— | xdx
&l
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(i) The area of the shaded region bounded by the curve y =+/4—x?, lines

x=+/3,x =2 and the x— axis in the first quadrant, and it is equal to
2
I V4 —x%dx
NG
Hence, the required area is

e 7
A=—| xdx + 4 — x“dx
\/§0 NE)

NG N X 4 X\
= + —\/4—x2+—sin1(—j
2 ), 2 27 (2)),

Therefore, the area of the region in the first quadrant enclosed by x— axis, line

x =+/3y and the circle x> +y?=4 is %square units

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

Solution:

The required area of the region is the shaded region in the following figure
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The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

b

[f(x)dx.

a

The area of the shaded region is two times the area of the region bounded by the curve

axis is

y=+a?—x?, the lines x = %,x =a and x— axis in the first quadrant.
Hence, the required area is

A= ZI Ja? — x2dx

NG

2
=2 gxlaz - X%+ %sin‘l(ﬁj]
a

2
:a_(£_1)
2\2

Therefore, the area of the smaller part of the circle x*+ y? = a® cut off by the line

a . a(« _
X=— IS —| ——1|square units
N (2 j \
8. The area between x = y*and x =4 is divided into two equal parts by the line x=a

then find the value of a
Solution:

The required area of the region is the shaded region in the following figure
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The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

Tf(x)dx.

Suppose that the line x =a divide the area between x = y*and x =4

axis is

Hence,

2 2
Therefore, the value of a is43, such that the line x = 43 divide the region into two

equal parts of the region bounded by x = y?, the line x =4

9. Find the area of the region bounded by the parabola y = x*and y =|x|
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Solution:

The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

b

[f(x)dx.

a

The area of the shaded region is two times the area of the region bounded by the curve
y=x*,theline y = x, the lines x=0,x =1and x— axis in the first quadrant.

axis is

1
Hence, the required area is A= ZJ(X — xz)dx
0

A=2I(x—x2)dx

Therefore, the area of the region bounded by the curve y = x* and the lines y = |x| is

1 .
gsquare units

10. Find the area bounded by the curve x> =4y and the line x=4y -2
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Solution:

The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

'Tf(x)dx.

axis is

Points of intersection of the curve x*> =4y and the line x =4y -2
X2 =X+2
x> —x=2=0
X*—2x+x-2=0
x(x-2)+1(x-2)=0
(x+1)(x=2)=0

Hence, the points of intersection of both curve and the line are x=-1,x=2

The area of the shaded region is the area of the region bounded by the curve x* =4y,
the line x =4y -2, the lines x =-1,x=2and x— axis in the first quadrant.

2 2
Hence, the required area is A= I (X%Z — XZJ dx
-1
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© MNPF MPFP BN
N
w

= gsquare units
Therefore, the area of the region bounded by the curve x* =4y and the line

X=4y-21is %square units

11. Find the area of the region bounded by the curve y? =4x and the line x =3

Solution:

The required area of the region is the shaded region in the following figure

Ay /

The area of the region bounded by the curve x = f (), the lines y=a,y =b and

ool

y — axis is

Points of intersection of the curve y? =4x and the line x =3
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y2=12=y=12./3

2
The area of the shaded region is the area of the region bounded by the curve x = y?

the line y =2+/3,y =—2+/3and y - axis.

243 yz
Hence, the required area is A= I (S—Tjdx

23

23 2

A= I (3 - y—j dx
,2.\/3 4

3\2\V3
Lo,
63— 24\/_ 163 24\/_

=12/3- 4J'

-8/3
Therefore, the area of the region bounded by the curve y® =4x and the line x =3is
8\/3 sguare units

12.  Area lying in the first quadrant and bounded by the circle x*+ y? =4 and the lines
x=0 and x =2is in square units

T

1) 7 2) % 35 4)

NG

Solution:

The required area of the region is the shaded region in the following figure
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The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

b

[ f(x)dx.

a

axis is

The area of the shaded region is the area of the region bounded by the curve
y=+4-x*,theline x=0,x=2and x— axis in the first quadrant.

2
Hence, the required area is A= J\/4— x2dx
0

=7
Therefore, the option 1 is correct
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13.  Area of the region bounded by the curve y* = 4x, y — axis and the line y = 3in
square units.

1) 2 a% a% @%

Solution:

The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve x = f (), the lines y=a,y =b and

ol

y — axis is

2
The area of the shaded region is the area of the region bounded by the curve x = yT

the line y=0,y =3and y - axis.

3 2
Hence, the required area is A= J(yfj dx
0
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s o
A= .[ (y—j dx
0
%)
12 ),
_2r
12
= —square units
Therefore, the option 2 is correct.
Exercise 8.2
1. Find the area of the circle 4x* +4y? =9 which is interior to the parabola x* =4y
Solution: The required area of the region is the shaded region in the following figure
X
The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—
b
axis is '[ f (x)dx
The point of intersection of the circle 4x* +4y* =9 and the curve x* =4y
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x2 Y
4x° + [—j =9
2
16X + x* =36

x* +16x*>-36=0
X' +18x* —2x* -36=0
X*(x* +18)—2(x* +18) =0
(x2 —2)(x2 +18):0

Hence, x = /2,42

The area of the shaded region is the region bounded by the curve

2
y:%\/9—4x2,y:%,the lines x =—/2,x =2 and the x— axis

2 2
Hence, the required area is A= f (%\/9—4% —ijdx
2

Hence,
A 2
A= | L oo — X |ax
2 4

3 ﬁ
2(1(%\/9—“2 +gsin‘12—xj X j
0

4\ 2 2 3) 12

A

4 2 2 12

+___

= gsin‘l [&j \/E \/E
4

3 2 3
N gsin’1 —2\/5 +£
4 3 6

Therefore area of the circle 4x* +4y® =9 which is interior to the parabola x* =4y

is %sin‘1 [%J + % square units

2. Find the area bounded by the curves (x—1)° +y?=1 and x> +y? =1

Solution: The required area of the region is the shaded region in the following figure
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F 9 -_}:
24
e+ y: =1
hd
-2 -
|
(x=1)"+y" =1
24
The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—
b
axis is If(x)dx.
Points of intersection of the both curves
(x=1)"+1-x*=1
(x —1)2 =x?
X=1=-X
2x =1
1
X==
2
. . 1
Both circles intersect at x = >
The area of the shaded region is sum of the following two regions

(i) Two times the area of the region bounded by y = ,/1—(x —1)2 , the

lines x=0,x :% and x— axis in the first quadrant.
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(i)  Two times the area of the region bounded by the y =+/1—x? , the lines

X = % x=1 and x— axis in the first quadrant.

1
2 1
Hence, the required area is A=2 I,/l—(x —1)2dx+j\/1— x> dx
0 1
2

1
A= ZJZ',/l x 1 dx+J\/1 x> dx
1

1
> x—1 1—(X—1)2 +%Sinl(X—1):|2 +[§«/1—X2 +%Sinl(x):|1:|
. L
2

=2|"
+| =sin™! (1)—1 ﬁ —lsin‘l(%
4 2 2 2

AR

42 12 4
2 B

3 2

Therefore, the area bounded by the curves (x—1)° +y? =1 and x* +y* =1
2r_\3 square units
3 2

3. Find the area of the region bounded by the curve y=x*+2, y=x,x=0 and x=3.

Solution: The required area of the region is the shaded region in the following figure
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L
=

=3
//§z:/,//
X,
2 . 1 2 4 5

The area of the region bounded by two curves y = f (x) and y = g(x)the lines
b
Xx=a,x=bis Hf (x)—g(x)|dx.
The area of the shaded region is the region bounded by the curve y = x* + 2, the lines
y=X,Xx=0,Xx=3 and the x— axis in the first quadrant.

3
Hence, the required area is A= j(xz +2— x)dx
0

3 2 |,
=9+6—g
2
2
2

Therefore, the area of the region bounded by the curve y=x*+2, y=x,x=0 and
x=3. %square units

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

Solution: The required area of the region is the shaded region in the following figure
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F % -'},'
The area of the region bounded between two curves y = f (x)and y =g(x) between the
b
Lines x=a,x=bh is j(f (x)—g(x))dx].
The equations of the sides of the triangle are as below
. . 3
Equation of AB is y = E(X +1)
. ' —X+7
Equation of BC is y = >
. . 1
Equation of CA is y = E(X +1)

The area of the triangle is sum of the following areas

Q) The area of the region between the lines AB,AC,x=-1,x=1
(i) The area of the region between the lines BC,AC,x=1,x=3

Hence, the area of the triangle is
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! 3
A= _[(AB - AC)dX+I(BC — AC)dx
_1 l

:jlg(x+1)_%(x+1)dx+j6(_x+7)_%(x+1)jdx

1 3
= j(x+1)dx+%j(—2x+6)dx
-1 1

1
= [—+ x} + —[—xz + 6x]3
-1
=1+1—1+1+£(9+1—6)
2 2 2
=2+2
=4
Therefore, the area of the triangle formed by the points (-1,0),(1,3),(3,2)is 4 square
units.
5. Use the integration find the area of the triangular region whose sides have the
equations y=2x+1,y=3x+1and x=4
Solution: The required area of the region is the shaded region in the following figure
C(4.13) /

-

B(4.9)

The area of the region bounded between two curves y = f (x)and y =g(x) between

the Lines x=a,x=b is

j.(f (x)—g(x))dx].
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The vertices of triangle are
Equation of AB is y=2x+1
Equation of BC is x=4
Equation of CAis y =3x+1

The area of the triangle is the area of the region between the lines
AB,AC,x=0,x=4

Hence, the area of the triangle is

A=|[(AC-AB)d

3x+1 2x+1)d

|

square units

I
I
o
1z

Therefore, the area of the region bounded by the lines y =2x+1,y =3x+1
and x =4 is 8square units

6. Smaller area enclosed by the circle x>+ y* =4 and the line x+y=2is
1) 2(z-2) 2) (7-2) 3) 27-1 a) 2(z+2)

Solution: The required area of the region is the shaded region in the following figure
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The area of the region bounded between two curves y = f (x)and y =g(x) between

b
the Lines x =a,x=b is I( f(x)—g(x))dx
The area of the shaded region is area of the region bounded by the curve y =+/4—x?
and y=2-X, lines x=0,x = 2in the first quadrant.
Hence, the required area is
2
A:'[\/4—x2 —(2—x)dx
0
X 4 . (X x2 |
=| SN4A-Xx* +=sint| = |- 2x+—
[2 2 (2) 2 l
=2sin™(1)-4+2
=r-2
Therefore, option 2 is correct
7. Area lying between the curves y? =4x and y = 2xis
2 1 1
1) — 2) = 3) = 4
) 3 )3 )3 )5
Solution:
The required area of the region is the shaded region in the following figure
V
3 y=2
2
1
X
1 2
-1 v =4x
-2
-3
The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—
b
Jf(x)dx

| wo

axis is
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The point of intersection of the curve y® =4x and the line y = 2x

(2x)2=4x

4x% = 4x

x(x-1)=0
x=00rx=1

The area of the shaded region is the area of the region bounded by the curves y® = 4x
and the line y = 2x, lines x=0,x=1 and x — axis in the first quadrant.
Hence, the required area is

A:_l[(zx/;—ZX)dx

1

3
X2 x°
) g_?
2 0
3 2
5 1)
6
_1
3

Therefore, option 2 is correct
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Miscellaneous Exercise -8

1. (i) Find the area under the curve y = x*, the lines x =1,x =2 and the x — axis.

Solution: The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

'Tf(x)dx.

axis is

The area of the shaded region is the region bounded by the curve y = x*, the lines
x=1,x=2 and the x— axis in the first quadrant.

2
Hence, the required area is A= j x2dx
1

2
Azszdx
1
3 2 n+l
- X D_fx“dx= X n#=-1
3 A n+1
1

25(8—1)

7 .
= gsquare units
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Therefore, the area of the region bounded by the curve y = x> and the lines

x=1x=2 and the x— axis in the first quadrant is %square units

(i) Find the area under the curve y = x*, the lines x =1,x =5 and the x— axis.
Solution: The required area of the region is the shaded region in the following figure

Aly lt:s /
600+ |
400+
200 ‘
\ i
2 : ' '
- -—
The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—
b
axis is '[ f (x)dx|.
The area of the shaded region is the region bounded by the curve y = x", the lines

x=1,x=5 and the x— axis in the first quadrant.

5
Hence, the required area is A= j xdx
1

A:ix“dx
' 5

5 n+l
={X—} Djx”dx= X nz-1
n+1

1
1
==(3125-1
2(3125-1)

= 624.8square units

Therefore, the area of the region bounded by the curve y =x* and the lines
x=1,x=5 and the x— axis in the first quadrant is 624.8square units
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2. Find the area between the curves y = x andy = x°.

Solution: The required area of the region is the shaded region in the following figure

F

¥

The area of the region bounded by two curves y = f (x) and y = g(x)the lines

Xx=a,x=bis i|f(x)—g(x)|dx.

The point of intersection of curve y = x* and the line y = x

X=x

x> -x=0

x(x-1)=0
x=0o0rx=1

The area of the shaded region is the region bounded by the curve y = x?, the lines
y=xx=0,x=1.

1
Hence, the required area is A= j(x — xz)dx
0

square units
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Therefore, the area of the region bounded by the curve y = x* and the line y = x is
1 .
Esquare units

3. Find the area of the region lying in the first quadrant bounded by y = 4x*, lines
y=1y=4 and the y —axis.

Solution: The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve x=g(y), lines y=a,y=b and y -
b
axis in the first quadrant is defined as J' g(y)dy

The area of the shaded region is the region bounded by the curve y = 4x?, the lines
y=1y =4 and the y— axis in the first quadrant.

4
Hence, the required area is A= %jﬁdy
1

14

4

3
iy
2| 3
2
1(2
-3l3)6-
7
E
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The area of the shaded region is the region bounded by the curve y = 4x*, the lines

y=1y =4 and the y— axis in the first quadrant. %square units

0
4, Sketch the graph of y =|x+3, and evaluate j|x +3dx
-6

Solution: The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

Jb‘f(x)dx.

axis is

The given equation y =|x + 3|can be rewrite as below

X+3 X> -3
y:

—(x+3) x<-3
Hence,
0 -3 0
I|x+3|dx: I(x+3)dx—j(x+3)dx
-6 -6 -3
2 -3 2 0
= (X—+3xj —(X—+3xj
2 -6 2 -3

= g—9—§+18+g—9
2 2 2

=9
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Therefore, the area of the region bounded by the curve y =|x+3 between the lines
x=-6,x =0 above the x— axis is 9square units

5. Find the area bounded by the curve y =sinx between the lines x=0 and x =27

Solution: The required area of the region is the shaded region in the following figure

y

-

The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

Tf(x)dx.

axis is

The area of the shaded region is 2 times the region bounded by the curve y =sin x, the
lines x =0,x =7 and the x— axis in the first quadrant.

Hence, the required area is A= Z(Isin xdxj
0

A= ZUSin xde
0

2(—cos x);’
2(1+1)
4
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Therefore, the area of the region bounded by the curve y =sinx between the lines
x=0,x =27 is 4square units

6. Find the area of the region enclosed between the curves y* = 4ax and the line y = mx

Solution: The required area of the region is the shaded region in the following figure

The area of the region bounded between two curves y = f (x)and y =g(x) between
the

Lines x=a,x=b is

i(f(x)—g(x))dx.

The curve y? =4ax and the line y = mx intersect:
(mx)” = 4ax
m®x® = 4ax
m’x = 4a
.
-
The area of the shaded region is the area of the region bounded between the curve
y® =4ax and the line y = mx is sum of the following regions
Hence, the required area is

X
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m m
32a% ga®

am* md

3m?®

Therefore, the enclosed between the curves y* = 4ax and the line y = mx is
2

8isquare units
3m’
7. Find the area enclosed by the parabola 4y =3x* and the line 2y = 3x +12

Solution:

The required area of the region is the shaded region in the following figure
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The area of the region bounded between two curves y = f (x)and y =g(x) between

T(f(x)—g(x))dx.

the Lines x=a,x=b is

Points of intersection of the curve 4y = 3x* and the line 2y =3x +12
3x* =2(3x+12)
3x* -6x-24=0
x*-2x-8=0
X* —4x+2x—-8=0
x(x-4)+2(x-4)=0
(x+2)(x—4)=0
It implies that x=-2,x=4

The area of the shaded region is two times the area of the region bounded by the
3x° 3x+12

curves y:T,theIines y= , X=-2,Xx=4,
Hence, the required area is
4 2
Ao 3L_3X+12 dx
S\ 4 2
34
_—j(xz—Zx—8)dx
-2
3 4
_3[ X e gy
4\ 3 ,
=§(6—4—16—32+§+4—16)
4\ 3 3
i3
4\ 3
=27

Therefore, the area enclosed by the parabola 4y = 3x” and the line 2y =3x+12 is
27square units

2 2
8. Find the area of the smallest region in the ellipse % +y7 =1 and the line §+ % =1

Solution:

The required area of the region is the shaded region in the following figure
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The area of the region bounded between two curves y = f (x)and y =g(x) between

T(f(x)—g(x))dx.

the Lines x=a,x=b is

The area of the shaded region is the region between the curves y = % 9-x*,
3-X .
y= Z(Tj and the lines x=0,x=3

3
Hence, the area of the shaded region is A= %I(\lg . (3— x))dx

0

A=Z[(Jo=x"-(3-x))dx
X 9—x2—gsin‘li—3x+x—23
2 27 3 2 |,

2 2
Therefore, the area of the smallest region in the ellipse % + yT =1 and the line

X, ¥ is E(7;—2)square units
3 2 2

Il I 1l Il
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9. Find the area of the smallest region in the ellipse — + g =1 and the line Z L o =1
a
Solution:

The required area of the region is the shaded region in the following figure

The area of the region bounded between two curves y = f (x)and y =g(x) between

100~ g00)a

the lines x=a,x=>b is

The area of the shaded region is the region between the curves y = gxlaz —x* and

(a-x)

the line y =

3
Hence, the area of the shaded region is A= gj(\/az -x*—(a- x))dx

0
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3
A= gj(\/az —-x*—(a- x))dx
0

2

_ , a

X a® . X X
Z4a® —x* —=sin 1——ax+—}
0

|
o | T

2 2 a 2

Il
_,>|%J_ oo oo
N |8,
N——
VR
N
|
N—

2 2

o X :

Therefore, the area of the smallest region in the ellipse — + % =1 and the line
a

LR AT a—b(fz—z)square units
a b 4
10. Find the area bounded by the curve x* =y and the line y =x+2 and x— axis.

Solution:

The required area of the region is the shaded region in the following figure

The area of the region bounded between two curves y = f (x)and y =g(x) between

(1 (0-g )]

the lines x=a,x=b is




Infinityy ., Sri Chaitanya
Learn Educational Institutions

Points of intersection of the curve x> =y and the line y = X +2
X2 =X+2
X*—x-2=0
X*—2x+x-2=0
x(x-2)+1(x-2)=0
(x+1)(x-2)=0
Hence, the points of intersection of both curve and the line are x=-1,x=2
The area of the shaded region is the sum of the areas of the region bounded by the
curvey=x+2, lines x=-2,x=-1 and x— axis and the area of the region bounded
by the curves x> =y, the lines x =—1,x =0and x— axis in the second quadrant.
1 0
Hence, the required area is A= J‘ (x + 2) dx + j x2dx
-2 -1
1 0
A= I(x+2)dx+ I xdx
-2 -1
2 -1 370
| Xy ZXJ + [X—}
2 -2 3 -1
= i—2—2+4+1J
2 —jsquare units
Therefore, the area of the region bounded by the curve x* =y the line y = x+2and
X — axis is —square units
11 Using the method of integration, find the area bounded by the curve |x|+|y|=1
Solution:

The required area of the region is the shaded region in the following figure
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The area of the shaded region is four times the area of the triangle in the first quadrant

1
Hence, the required area is A= 4.[(x +1) dx
0

2 1
=4 ——+Xj
2 0
=4 —£+1]
2
4 1)
2

= 2square units

Therefore, the area bounded by the curve |x|+|y|=1is 2square units

12.  Find the area bounded by curves {(x y):y=xtandy = |x|}

Solution:

The required area of the region is the shaded region in the following figure
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The area of the region bounded between two curves y = f (x)and y =g(x) between

(1 (0-g )]

the lines x=a,x=b is

The area of the shaded region is two times the area of the region bounded by the line
y = x* and the line y = x in the first quadrant

1
Hence, the required area is A= 2'[(x2 —X)dx
0

1 .

—square units

3

Therefore the area bounded by curves {(x y):y=xtandy = |x|} is %square units

13. Using the method of integration, find the area of the triangle formed by the points
A(2,0),B(4,5),C(6,3)

Solution:

The required area of the region is the shaded region in the following figure
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The area of the region bounded between two curves y = f (x)and y =g(x) between the

J(t (-0 ()

Lines x=a,x=b is

The equations of the sides of the triangle are as below
. . 5
Equation of AB is y = E(x -2)
Equation of BC is y=—x+9

Equation of CA is y = %(x -2)

The area of the triangle is sum of the following areas

(1ii)  The area of the region between the lines AB,AC,x=2,x=4
(iv)  The area of the region between the lines BC,AC,x=4,Xx=6

Hence, the area of the triangle is

6
(AB—AC)dx+ [(BC - AC)dx
4

7\

g(x—Z)—%(x—2))dx+i((—x+9)—%(x—2))dx

6

>
Il Il Il Il
N|OT N[O P—s D
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:_(2)—%(8)+(—18+54+8—36)

Therefore, the area of the triangle formed by the points A(2,0),B(4,5),C(6,3)is 7
square units.

14.  Using the method of integration find the area of the region bounded by the lines
2X+Yy=4,3x-2y=6,x-3y+5=0

Solution: The required area of the region is the shaded region in the following figure

The area of the region bounded between two curves y = f (x)and y =g(x) between

(1 (0-g ()]

the Lines x=a,x=b is

The vertices of triangle are

Equation of AB is y=-2x+4

Equation of BC is y:XTJFS

Equation of CAis y = ?

The area of the triangle is sum of the following areas
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(1 The area of the region between the lines AB,BC,x=1,x=2
(i)  The area of the region between the lines BC,AC,x=2,x=4

Hence, the area of the triangle is

>
Il

I
w | R PN RPN

4
(BC - AB)dx+ [ (BC — AC)dx
2

(x+5)—(—2x+4)jdx+j:(%(x+5)—(3X2_6Ddx

;i(x+5)dx+'jf(2x—4)dx—§j:(x—2)dx

VR
Wl

Therefore, the area of the region bounded by the lines 2x+y =4,3x-2y =6
and x—3y+5=0is %square units
15.  Find the area of the region {(x y):y? <4xand 4x* + 4y’ < 9}

Solution: The required area of the region is the shaded region in the following figure

)

4x2+4}-'2=9

NARY
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The area of the region bounded between two curves y = f (x)and y =g(x) between

j.(f (x)—g(x))dx].

the Lines x=a,x=b is

Point of intersection of y? =4x,4x* +4y* =9

4%* +4(4x) =

AX* +16x —

4X* +18X —2X —
2x(2x+9)-1(2x+9
(2x-1)(2x+9

9
0
=0
)=0
)=0
Observing the figure both curves intersect at x = %

The area of the shaded region is sum of the following areas
Q) Two times the area of the region bounded by the curve y* = 4x,
lines x=0,x =% and x — axis in the first quadrant.
(i)  Two times the area of the region bounded by the curve
4x* +4y* =9, lines x = % X :% and x — axis in the first

quadrant.

1 3
2 2
Hence, the area of the shaded regionis A=2 J'Z\/;dx + J%\/Q —4x%dx
0 1
2
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1 3
2 P
A=2 jzx/idx+j% 9—4x°dx
0 1
2

A5G35 S

16.  Area bounded by the curve y =x°, the x— axis and ordinates x =—2 and x =1 is in

square units

) ) 4 ) 1 ) .

Solution:

The required area of the region is the shaded region in the following figure
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17.

x=-2

The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—

'Tf(x)dx.

axis is

The area of the shaded region is sum of areas of the regions bounded by the curve
y = x>, the line x=0,x=1and x— axis in the first quadrant and bounded by the

curve y =—x°, the line x=0,x=—2and x— axis in the third quadrant

0 1
Hence, the required area is A= j —x%dx + I xdx
-2 0

0 1
A= j —x3dx + J x3dx
-2 0
— B — + R
4 -2 4 0
16 1
= — 4+ —
4 4
17 )
= quuare units

Therefore, the option 4 is correct

Area bounded by the curve y = x|x|, x— axis and the ordinates x =—1 and x =1is
given by in square units.

2) 0 2) % 3) 4)

w [N
w| s
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Solution:

The required area of the region is the shaded region in the following figure

‘Ly
v=xlx|
1__
=1
X
i Ld
|
|
The area of the region bounded by the curve y = f (x), the lines x=a,x=b and x—
b
axis is I f (x)dx|.
The given equation of the curve y = x|x| can be rewrite as
L X x>0
-x*  x<0
The area of the shaded region is two times the area of the region bounded by the curve

y = x*, the line x=0,x=1and x— axis.

1
Hence, the required area is A= ZI x2dx
0

A= 2J1. x*dx
0

3 1
_ 2()(_)
3 0

2 :
= Esquare units
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Therefore, the option 3 is correct.

18.  The area of the circle x*+ y* =16 exterior to the parabola y* = 6x
4 4 4 4
1) §(4;:-J§) 2) §(47z+\/§) 3) §(sﬂ—\/ﬁ) 4) §(8ﬂ+«/§)

Solution:

The required area of the region is the shaded region in the following figure

The area of the region bounded between two curves y = f (x)and y =g(x) between

1160~ g(x))x

The points of intersection of the circle x*+ y* =16 and the parabola y* = 6x
X +6x-16=0
X +8x—-2x-16=0
X(x+8)-2(x+8)=0
(x—2)(x+8)=0
It implies that x =20r x=-8

the Lines x=a,x=b is

Observing the graph, the point of intersection of circle and parabola is x =2

The area of the shaded region is sum of the area of the semicircle x*+ y* =16 and

two times the area of the region bounded by the circle y =+/16 —x* , parabola
y = J6x , the lines x =0,x =2, x— axis in the first quadrant.
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2
Hence, the required area is A=8r + Zj\/16— X% —[6xdx
0
2
A=8ﬂ+2_|.\/16—x2 — J6xdx
0
3 2
—87+2| 2\16—x2 +Esin‘l[§)—\/5(gjx2
2 2" 4 0
=8ﬂ+2(\/ﬁ+8-%—\/€[§j2\/§j
=8;z+2(2\/§+%”—%J

3

Therefore, the option 3 is correct.

19.  The area bounded by the y — axis, y=cosx,y=sinx when 0 < x <
1) 2(&-1) 2) (Ji—l) 3) (J§+1) 4 2

Solution: The required area of the region is the shaded region in the following figure

y=cosx

3
(167 243
R
=i(87r—\/§)
z
2
‘Ly
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The area of the region bounded between two curves y = f (x)and y =g(x) between

b

S I(f (x)—g(x))dx].

a

the Lines x=a,x=b i

The area of the shaded region is the area of the region between the two curves
y=sinx and y =cosx, lines x=0,x =% in the first quadrant.

4
Hence, the required area is A= f COS X — smx
0

A= [(cosx—sinx)dx

O'-—.J;\N

s

= (sinx+cos X)&

= i+i_1
A
= (ﬁ—l)square units

Therefore, the option 2 is correct.
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