Chapter 5: Application of Definite Integration

EXERCISE 5.1 [PAGE 187

Exercise 5.1 | Q 1.1 | Page 187

Find the area of the region bounded by the following curves, X-axis and the given lines:
y=2x,x=0,x=5

SOLUTION

5
Required area = f y - dx, where y = 2x
0

5
2[ 2z - dx
0

&
2 0

=25-0
= 25 sq units.

Exercise 5.1 | Q 1.2 | Page 187
Find the area of the region bounded by the following curves, X-axis and the given lines:
x=2y,y=0,y=4

SOLUTION

4
Required area = f x - dy, where = = 2y
0

4
:/ 2y - dy
0

2]
-2,

=16-0
= 16 sq units.



Exercise 5.1 | Q 1.3 | Page 187
Find the area of the region bounded by the following curves, X-axis andthe given lines:
x=0,x=5y=0,y=4

SOLUTION

5
Required area = f y - dx,wherey = 4
0

5
:/ 4.dx
0

= [4z];

=20-0
= 20 sq units.
Exercise 5.1 | Q 1.4 | Page 187

Find the area of the region bounded by the following curves, X-axis andthe given lines:
y=sinx,x =0, x =1/2

7
Required area = / y - dx, where y = sinx
0

£}
:[ sinx - dr
0

= [— cos :1:]0%

= — cos E + cos 0

=0 +1

= 1 sq unit.

Exercise 5.1 | Q 1.5 | Page 187

Find the area of the region bounded by the following curves, X-axis and the given lines:
xy=2,x=1,x=4



2
Forxy=2,y=—.
T

4

2

Required area = f y-dx, wherey = —
1 x

4
:fg-d:c
1 =

= [21og|z[]}
=2log4-2log1
=2log4-0

= 2 log 4 sq units.
Exercise 5.1 | Q 1.6 | Page 187

Find the area of the region bounded by the following curves, X-axis andthe given lines::
y2=x,Xx=0,x=4

SOLUTION

g

(0] Z, (4,0
A/z// )
Y r x=4

The required area consists of two bounded regions A1and A2 which are equal in areas.



For yz =%y =T
Required area = Ay + A; = 2A,

4
= f y - dz, where y = =
1]

I
|
ke
=]
z:
A

Exercise 5.1 | Q 1.7 | Page 187

Find the area of the region bounded by the following curves, X-axis and the given lines:
y2=16x,x=0,x=4

SOLUTION

4 Y 3

A>§

//7/ 4 3

7 (4, 0)
XY

/s

7
)

\—V

X y X = 4
The required area consists of two bounded regions A1and A2 which are equal in areas.




For yz =X, y=+Z
Required area = Ay + A; = 2A

4
:Zf y - dz, where y = vz
1]

4
:2/ Vz-dz
0
- E 4
Tz
Iy
2

L 0
=2 :2{4)% o 0]
=9 FE (22)%]

128 ;
= R Sq units.

Exercise 5.1 | Q 2.1 | Page 187

Find the area of the region bounded by the parabola: y2= 16x and its latus rectum.

Comparing y? = 16x with y2 = 4ax, we get
4a=16
~a=4

-~ focusis S(a, 0) = (4, 0)



3 Y'
_\‘2 =16x
A/-’—-—_>
X %, X
(@) S4.0)
B Brsicie
Y

Fory? = 16x, y = 4v/x
Required area = area of the region OBSAO
= 2[area of the region OSAQO]

1
:2[ y - dx, where y = 4/
0

4
22[ 4z - dz
0

— 1 4
)
=R B
L 2 0

:Bé(‘” —0]
= 8 ; (22)%]

128 .
= ?Sq units.

baea

Exercise 5.1 | Q 2.2 | Page 187
Find the area of the region bounded by the parabola: y = 4 — x2 and the X-axis.

The equation of the parabolaisy =4 — x?
axX2=4-yie. (x-02==(y-4)



It has vertex at P(0, 4)
For points of intersection of the parabola with X-axis,
we puty = 0inits equation.

o
I

4 —x?
L X2=4

x
I
I+

2.

=~ the parabola intersectthe X-axis atA (- 2,0) and B(2, 0)
Y
P (0,4)

A O B (2,0)
(-2.0)

Required area = area of he region APBOA
= 2[area of the region OPBO]

:2/y-d:t:,whe1‘ey=4—m2

:2/1;2(4—;1:2)-dm

2 9
:8[1-d:1:—2f 2 . dr
0 0

.'133 .
=8§x]§—2[—]
| 8 3 []
2
=8(2—0) — (8 -0)
16
= | M-
3
32

—sq 1units.
3 q



Exercise 5.1 | Q 3.1 | Page 187
Find the area of the region included between:y?= 2x andy = 2x

SOLUTION
The vertex of the parabolay? = 2x is at the origin O = (0, 0).

ryY
V2 =2x
A (3
C
X o d
72 °(1.9
vY

To find the points of intersection of the line and the parabola, equaling the values of 2x
from both the equations we get,

Ly =y
~y2-y=0
~yly—-1)=0
~y=0ory=1
0
Wheny =0,x=— =0
2
Wh 1 L
eny=T1x=—
y 2

1
- the points of intersection are O(0, 0) and B (E, 1)

Required area = area of the region OABCO
= area of the region OABDO - area of the region OCBDO

Now, area of the region OABDO

1
= area under the parabola y = 2x betweenx = 0 and x = —



[
=5

Wi w|e
‘

3
Area of the region OCBDO
= area under the line y

= 2% between x

=Qandx = —
2

3
= f y - dx, where y = 2z
0

:fgﬁm-dm
0

7,
2 0



NS Sy

. required area

1 1
"3 4

1 :
:Esqu_mt.

Exercise 5.1 | Q 3.2 | Page 187
Find the area of the region included between:y? = 4x, andy = x

SOLUTION
The vertex of the parabolay? = 4x is at the origin O = (0, 0).

Y

V2 =2x
B
A (3.1)
C
Xl o X
W °(3.9)
vY'

To find the points of intersection of the line and the parabola, equaling the values of 4x
from both the equations we get,

~yr=y



Wheny=0,x=— =0

| = | o

Wheny =1,x =

1
o the points of intersection are O(0, 0) and B (E, 1)

Required area = area of the region OABCO
= area of the region OABDO - area of the region OCBDO

Now, area of the region OABDO

1
area under the parabola y? = 4x between x = 0 and x = 3

2
f y - de, where y = /zx
]

:fz \/E;cd:r:
0

v 2]
SVZig
2 1o

SO
-l

Area of the region OCBDO
= area under the liney
= 2% between x

=Qandx=—



y-dzx,wherey = x

I I I
M‘ E'g h'.ll'-' h'.ll'-'
b e
— =
= b = i
B
=

U IS S
|
=

. required area

4 4

1 3

85 units
54 '

Exercise 5.1 | Q 3.3 | Page 187
Find the area of the region included between:y = x? and the line y = 4x

SOLUTION

The vertex of the parabolay = x? is at the origin O(0, 0)
To find the points of the intersection of the line and the parabola.

2 A
y=x
B (4, 16)
N
A
X' s 0 D#,0 x
b
7
y -

Equating the values of y from the two equations, we get



X2 = 4x

“X2—4x=0
~X(x—4)=0
~X=0,x=4
Whenx=0,y=4(0)=0
Whenx =4,y =4(4)= 16

-~ the points of intersection are O(0, 0) and B(4, 16)
Required area = area of the region OABCO

= (area of the region ODBCO) — (area of the region ODBAO)
Now, area of the region ODBCO

= areaundertheliney = 4x betweenx =0 andx =4

4
:/ y - dx, where y = 4x
0

4
:f Az - dx
0
4
:4/ T-dr
0

o[5],
2 0

=2(16-0)
=32
Area of the region ODBAO

= area under the parabola y = x% between x = 0 and x = 4

4
:f y - dx, "rﬁ.f]:u::l'egt,r=:a:2
0

4
:/ 2. dz
0



],

1
= —(64—0
~(64-0)
_ 64
3
. required area
64
=32 — —
3
= 325 units
3 '

Exercise 5.1 | Q 3.4 | Page 187
Find the area of the region included between:y? = 4ax andthe liney = x

SOLUTION
The vertex of the parabolay? = 4ax is at the origin O = (0, 0).
Y
y-=2x
e
A (3:1)
e
X o X
W (59
hd
vY'

To find the points of intersection of the line and the parabola, equaling the values of 4ax
from both the equations we get,

Lyr=y

~y?—y=0

~yly-1)=0

~y=0ory=1



Wheny =0,x=— =0

Wheny =1,x =

b | = | o

1
- the points of intersection are Q(0, 0) and B (E, 1)

Required area = area of the region OABCO
= area of the region OABDO - area of the region OCBDO

Now, area of the region OABDO

1
= area under the parabola y? = 4ax between x = 0 and x = —

:Jﬁ%(%f—ﬂ]
:x@%L]

13 22
1
3

Area of the region OCBDO
= area under the line y

= dax between x



=Qandx= —
dar

3
:/ y - dx,where y = x
0

4
=— —0
3
~ 2a?
1
. required area
~ 4 B 2a?
31
8a? )
= qu units.

Exercise 5.1 | Q 3.5 | Page 187
Find the area of the region included between:y = x2+ 3 and theliney =x + 3

SOLUTION
The given parabolaisy=x?+ 3,i.e. (x—-0)2=y -3
=~ its vertex is P(0, 3).



y=x2+3
%)
A
,ﬁé’
(oyf/‘
X // X
) o 0O D(.0)
X
7
. -

To find the points of intersection of the line and the parabola. Equating the values of y
from both the equations, we get

x3+3=x+3
“X2=x=0
~X(x—-1)=0
~Xx=0orx=1

Whenx=0,y=0+3=3
Whenx=1,y=1+3=4

=~ the points of intersection are P(0, 3) and B(1, 4) Required area = area of the region
PABCP

= area of the region OPABDO - area of the region OPCBDO
Now, area of the region OPABDO

= areaundertheliney=x+ 3 betweenx=0andx =1

1
:f y-dx, wherey = x + 3
0

:/Dl{m—l—S}-d:r:

1 1
:/m-d:t+3/1-dx
0 0



(2]
(2- )HU_U)
7

Area of the region OPCBDO

area under the parabolay = x + 3 between x = 0 and x = 1

1
f y - dx, Wherey=m2+3
0

1
(m2 —I—B) -dx
1

J
J

1
mﬂ-dm+3[ 1.-dzx
0

0
3
T
[3]
=( 0)+3(1—U
10
3
_ 7 10
. required area = — — —
2 3
2120
6
= 15 unit
g LU

MISCELLANEOUS EXERCISE 5 [PAGES 188 - 190

Miscellaneous Exercise 5| Q 1.01 | Page 188
Choosethe correct option from the given alternatives :



The area bounded by the regional<x<5and2 <y <5 is given by
1. 12 squnits
2. 8sq units
3. 25sq units
4. 32 s units

SOLUTION
12 sq units.

Miscellaneous Exercise 5 | Q 1.02 | Page 188

Choose the correct option from the given alternatives :

2

1
The area of the region enclosed by the curve y = —, and the lines x = e, x = e is given by
T

1 sq unit
1 "
—sq uni
554

3 "
—s( units
2 q

3] "
—sq units
2 q

1 sq unit.
Miscellaneous Exercise 5 | Q 1.03 | Page 188

Choose the correct option from the given alternatives :

The area bounded by the curve y = x3, the X-axis and the linesx = —2 and x = 1 s

— 9 sq units
15 "
———sq units
1 q
15 "
— sq units

1 q
17

— 8( units
1 q

SOLUTION

15 "
— sq units.
A q



Miscellaneous Exercise 5 | Q 1.04 | Page 188

Choose the correct option from the given alternatives :

The area enclosed between the parabola y? = 4x and line y = 2x is

2 it
—sq units
3 q

1 it
—sq uni
% q

— 50 unit
1 q

3 it
—sq uni
4 q

SOLUTION
1 it
—sq unit.
3 q

Miscellaneous Exercise 5 | Q 1.05 | Page 188

Choose the correct option from the given alternatives :

The area of the region bounded between the line x = 4 and the parabola y% = 16x is
128 it
—S =
3 54 units
108 sq units
3 q
118 it
——sq units
3 q

218 .
?sq units

128 _
= sq units.



Miscellaneous Exercise 5 | Q 1.06 | Page 189
Choose the correct option from the given alternatives :
The area of the region bounded by y = cos x, Y-axis and the linesx = 0, x = 2m is
1 sq unit
2 5q units
3 5q units

4 sq units

4 sqg units.
Miscellaneous Exercise 5 | Q 1.07 | Page 189

Choose the correct option from the given alternatives :

The area bounded by the parabola y? = 8x, the X-axis and the latus rectum is
31
— 5q units
3 q
32 "
—sq units
3 q

3212

16 "
— 5 units
5 54

sq units

SOLUTION

32 _
—sq units.

Miscellaneous Exercise 5 | Q 1.08 | Page 189
Choose the correct option from the given alternatives :
The area under the curve y = 24/, enclosed between the lines x = 0 and x = 1 is



4 sq units
—sq unit
1 q
2 i+
—sq uni
3 q
4 ;
—8q units
3

4

—sq units.
3
Miscellaneous Exercise 5 | Q 1.09 | Page 189

Choose the correct option from the given alternatives :

The area of the circle x° + y° = 25 in first quadrant is
25T

sq units
5T sq units

5 sqg units

3 5q units

207 )
e Sq units.

Miscellaneous Exercise 5| Q 1.1 | Page 189

Choose the correct option from the given alternatives :
2 2
T
The area of the region bounded by the ellipse — t y_ﬂ =1is
a
ab sq units
mab sq units

m sq units
ab 1

na® sq units



TTab sq units.
Miscellaneous Exercise 5 |  1.11 | Page 189

Choose the correct option from the given alternatives :

The area bounded by the parabola y2 = x and the line 2y = x is
4

—sg unit
3 q

1 sq unit

2 "
—sq uni
3 q
1 .+
—sq uni
3 q

SOLUTION
4

—sq unit.
3 q

Miscellaneous Exercise 5 | Q 1.12 | Page 189

Choose the correct option from the given alternatives :

mw
The area enclosed between the curvey = cos 3x, 0 € x < o and the X-axis is

1 "
—sq uni
2 q

1 sq unit

2 "
—sq uni

3 q

1 it
—s5q uni
3 q

1 "
—sq unit.
3 q



Miscellaneous Exercise 5 | 1 1.13 | Page 189

Choose the correct option from the given alternatives :

The area bounded by y = v/ and the x = 2y + 3, X-axis in first quadrant is
2+v/3sq units

9 sq units
34 -t
— s5q units
3 q
18 sqg units
9 sq units.

Miscellaneous Exercise 5 | 1 1.14 | Page 189

Choose the correct option from the given alternatives :

2 .2
T T
The area bounded by the ellipse — y—g = 1 and the line — + L 1is
a

(mab — 2ab) sq units
mab ab '\ 4
1 5 sq units

(mab — ab) sq units

nab sq units

SOLUTION
wab  ab _
—— — — |sqg units.
4 2

Miscellaneous Exercise 5 | Q 1.15 | Page 189
Choose the correct option from the given alternatives :

The area bounded by the parabola y = x° and the line y = x is



1 ¢
—sq uni
2 q

1 +
—sg uni

3 q

1 :

—8q unit
6

i
—sq unit
12 d
SOLUTION

—sq unit.
6 q

Miscellaneous Exercise 5 | Q 1.16 | Page 189
Choose the correct option from the given alternatives :

The area enclosed between the two parabolas y2 = 4x and y = x is

16 i+

— 8@ units
3 q

32 it

— 8 units
3 q

i sq units

2 q

4

— 8( units
3 q

SOLUTION

i it
—sq units.
3 q

Miscellaneous Exercise 5 | Q 1.17 | Page 190

Choose the correct option from the given alternatives :

The area bounded by the curve y = tan x, X-axis and the line x = s

1
5 log 2 sq units

il

log 2 sq units



2 log 2 sq units
3log 2 sq units

1 :
E]ng 2 sq units.

Miscellaneous Exercise 5 | Q 1.18 | Page 190

Choose the correct option from the given alternatives:

The area of the region bounded by x2 = 16y, y = 1,y = 4 and x = 0 in the first quadrant, is
—sq units
3 q

8 it
—sq units
3 q

~ sq units
3 q

SOLUTION

56 ,
— S8 Units.
5 54

Miscellaneous Exercise 5 | Q 1.19 | Page 190

Choose the correct option from the given alternatives :

The area of the region included between the parabolas y* = 4ax and xZ = 4ay, (a > 0) is given by
16a?

sq units

8a? .
= sq units

64 it
—sq units
5 5

56 ¢
—sq units
3 q

SOLUTION

16a2

sq units.



Miscellaneous Exercise 5 | Q 1.2 | Page 190

Choose the correct option from the given alternatives:

The area of the region included between the line x + y = 1 and the circle x2 + y? = 1 is

(W 1) it
— — 1 )sq units
2 q
(t—2) sq units

T 1)5 units
1 2)%
1 it
— — |sqg units
T 2 q

SOLUTION

T 1 .+
1 5 sq units

Miscellaneous Exercise 5| Q 2.01 | Page 190

Solve the following :
Find the area of the region bounded by the following curve, the X-axis and the given
lines:0<x=<50<y=<2

SOLUTION

5
Required area = / y - dx, where y = 2
0

5
:/ 2 - dx = [2z];
]

=2x5-0
= 10 sq units.
Miscellaneous Exercise 5| Q 2.01 | Page 190

Solve the following :
Find the area of the region bounded by the following curve, the X-axis and the given
lines:y=sinx,x=0,x=1r



The curve y = sin x intersects the X-axis at x = 0 and x = M between x =0 and x = 1.

Two bounded regions Ai1and Az are obtained. Both the regions have equal areas.
~ required area = A1+ A2 = 2A1

7
= 2[ y-dx, where y = sinz
1]

%
:2/ sinx - dr
0

= 2[— cos mjé
m
= 2[— cos — cosl
2
=2=0+1)
= 2 sq units.

Miscellaneous Exercise 5 | Q 2.02 | Page 190

Solve the following :
Find the area of the circle x2 + y2 = 9, using integration.

By the symmetry of the circle, its area is equal to 4 times the area of the region OABO.
Clearly for this region, the limits of integration are 0 and 3.



¥
B (0, 3)

0 A(3,0)

v

From the equation of the circle, y2 =

In the first quadrant, y > 0

~y=v9— 22

9 —x2,

- area of the circle = 4 (area of the region OABO)

3 3
24[ y-d;r:z-i/ V9 —z?-dx
0 0

K 9
:4_5 9—$2+55iﬂ_1(
3 9 3
=4|—v9—-9+ —sin" | —
| 2 2 (3
:4.E E
2 2
= 91 sq units.

Miscellaneous Exercise 5 | Q 2.03 | Page 120

Solve the following :
2

r

).

)] —4EM+ ;sinl({}}

2

Find the area of the ellipse — + —— = 1 using integration

25

16



Y

B (0, 4)

By the symmetry of the ellipse, its area is equal to 4 times the area of the region OABO.
Clearly for this region, the limits of integration are 0 and 5.

From the equation of the ellipse
2 2
T 20— =x
v 25 —a?

16 25 25
16
.o 2
y2= (25— 2
Y ( )

In the first quadrant y > 0

ST
= — — i
Y=

.. area of the ellipse = 4 (area of the region OABO)

5
:4/ y-dx
0

5
4
:/ E\r’25—m2-dm
]
16 [°
:7_[ V25 —x?.dx
] o

16 | = 28 .
— |=v25— 2?2+ —sin (—)
b |2 2 5

16
]

5

0

5 25 16 [ 5 25
(E 25— 25+ ?sin_l(l)) e [Evzs — 0+ ?Jsin_l{t!])



16 25 s
— % — % —
5] 2 2

201 sq units.

Miscellaneous Exercise 5| Q 2.04 | Page 190

Solve the following :

Find the area of the region lying between the parabolas :
y2=4x and x2 = 4y

SOLUTION

Y =4y 5

b\b"ﬁ 4x
¢
B

X X

o) D (4, 0)

N

For finding the points of intersection of the two parabolas, we equate the values of
y? from their equations.

From the equation x% = 4y, y = —

L — = 4x
16

x*—64x = 0
~x(x°-64) =0
~x=0orx> =64

le.x=0orx=4
Whenx =0,y =0



42
Whenx =4,y = — 1 =4

- the points of intersection are O(0, 0) and A(4, 4).
Required area = area of the region OBACO

= [area of the region ODACQO] - [area of the region ODABQO]
Now, area of the region ODACO

= area under the parabola y? = 4x,

ie.y =2/ betweenx =0and x = 4

:]42ﬁ-d$

0

i '4
T3
:[2T]
2 1]
2
9w 2 w47 0
3
_E (3)
3
32
3

Area ofthe region ODABO
= area under the rabola xZ = 4y,
2
T
e,y = — betweenx =0and x =

]—m ~dr



122"
4 { 3 ]u
L (5_4 ~ 0)
4\ 3
16
_ 32 16
" required area = — — —
3 3
16 _
= ?sq units.

Miscellaneous Exercise 5| Q 2.04 | Page 190

Solve the following :
Find the area of the region lying between the parabolas : y2=x andx2=y.

SOLUTION
¥ K2 =4y 5
Ps\b‘. ".2 4x
q
B
X X
0 D (4,0)
v

For finding the points of intersection of the two parabolas, we equate the values of
y? from their equations.



72

From the equation x% =y, y = —

Lxc -y =0
ax(—y) =0
.-.x:[}orxgzy
le.x=0o0rx=4
Whenx =0,y =0

42
Whenxzd,yzz =4

- the points of intersection are O(0, 0) and A(4, 4).

Required area = area of the region OBACO

= [area of the region ODACO] - [area of the region ODABQ]
Now, area of the region ODACO

= area under the parabola y? = 4x,
ie.y = 2v/z betweenx =0 and x = 4

f42\/5-d3:

0

I
| ——
| ]



32

3
Area ofthe region ODABO

= area under the rabola x% = dy,

$2

ey = Y betweenx =0 and x =4

4
1
2/ — 2% . dx
0 3
1

353,

3
1
3\3
_ Y
3
. 1y
. required area = — — =
3 3
1 "
= —sq units.
3 q

Miscellaneous Exercise 5 | Q 2.05 | Page 190

Solve the following :

Find the area of the region in first quadrantbounded by the circle x2 + y2 = 4 and the X-
axis andthe linex = y V3.

SOLUTION



AG3. 1)
X' X
D |E(2,0)

From (2), X2 = 3y

From (1), %% = 4 - y?

33«2 =4 - yE

43,'2 =4

Lyt =1

-y = 1in the first quadrant.

Whenyz,:{=1x\/_= V3

- the circle and the line intersect at A(v@, 1) in the first quadrant

Required area = area of the region OCAEDO
= area of the region OCADO + area of the region DAED
Now, area of the region OCADO

= area under the line x yv/g

T
i.e.y = —— betweenx =0and x = V3
VY



2v3
V3

2
Area of the region DAED

= area under the circle x% + y% = 4ie.y = ++/4 — x2 (in the first quadrant) between x = v3andx=2

2
:f vVa—22.de
V3

E; 4 z\1?
=il = 4—;1324-—311_1_1(—)
2 2 2/| 1

= §\f4—4—|—2sin_l(1]]— §¢4—3+2sin-1 ?

+3(5)- 5 -2(3)

2 3
w/g 27
T T T g
I
3 2
.. required area = é 1 r_ ﬁ
2 3 2
ﬂ— "
=§5qumts.

Miscellaneous Exercise 5| Q 2.06 | Page 190

Solve the following :
Find the area of the region bounded by the parabola y? = x and the liney = x in the first
guadrant.



To obtain the points of intersection of the line and the parabola, we equate the values of
x from both the equations.

ALl

4 DI, 0)

nyr=y
~yP-y=0
~yy-1)=0
~y=0ory=1

Wheny=0,x=0
Wheny=1,x=1

-~ the points of intersection are O(0, 0) and A(1, 1). Required area of the region OCABO
= area of the region OCADO - area of the region OBADO

Now, area of the region OCADO

= area underthe parabola y2 = x i.e. y = +\x (in the first quadrant) between x = 0 and x
=1

1
:/ VT-dr
0
'g 1

Tz

3

2 40

=—x(1—-0)

| |



Area of the region OBADO

= area under the liney = x betweenx Oand x =1

1
2[ r-dr
0

: 2 1
.. required area = — — —
3 2

1 ¢
= —sq unit.
6 q
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Solve the following :
Findthe area enclosed between the circle x2+ y2=1 and thelinex+y =1, lyingin the
first quadrant.

B0, 1)

Required area = area of the region ACBDA

= (area of the region OACBO) — (area of the region OADBO)
Now, area of the region OACBO

= area underthecircle x2 +y2 =1 betweenx=0and x=1



1
= f .dz, where y*> =1 — 22,
]

ieey=vV1—2z2asy>0

1
:] V1—2z2-dz
0
1 1
:{% 1—:1:24—55'111_1(:1‘:)[]

1 1
:Ev1—1+5mf1—0

1 T
= — H —

2 2
_'}T

4
Area of the region OADBO

= area under the linex + y = 1 between x = 0 and x = 1

1
:] y-dx, wherey=1—=x
]

:[ﬂ%l—m)-dm

1
-1-=-0
2
1
2

required area T 1 it
= | — — — |sq units.
qd 1 2 q
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Solve the following :

Find the area of the region bounded by the curve (y — 1)2=4(x + 1) andthe liney = (x —
1).

The equation of the curve is (y — 1)2 = 4(x + 1)
This is a parabola with vertex at A(— 1, 1).

To find the points of intersection of the liney =x — 1 and the parabola.
Puty = x— 1in the equation of the parabola, we get
Xx=-1-1)2=4(x+1)

AX2—AX + A4 =4x+ 4
“X2=8x=0
~X(x=8)=0

~xXx=0,x=8
Whenx=0,y
Whenx =8,y
=~ the points of intersection are B(0, — 1) and C(8, 7)
Y

C(8.7)

P

’ 8,0 X
O=1=4 (x4 1)

To find the points where the parabola (y — 1)2 = 4(x + 1) cuts the Y-axis.
Putx = 0in the equation of the parabola, we get

(y-1)2=40+1)=4
ny—=1=4%£2
wy—-1=2o0ry-1=-2

~y=3ory=-1
-~ the parabola cuts the Y-axis at the points B (0, — 1) and F(O, 3).



To find the pointwhere the liney = x — 1 cuts the X-axis. Puty =0 in the equation of the
line, we get

x—1=0
s~ xXx=1
~ theline cuts the X-axis at the pointG (1, 0).

Required area = area of the region BFAB + area of the region OGDCEFO + area of the
region OBGO

Now, area of the region BFAB
= area underthe parabola (y — 1)> = 4(x + 1), Y-axisfromy=—-1toy = 3

/3 y-1° .  @-1

x - dy, wherex +1 = —— iex

1 4 4

I
.
e
=
ol
[
L S—
[ ]
I
=
[ |
=
=]

NENCRE A
3]
[ 1 1
-{He-v -2 - { S -}
8
:E_S—I_E_l
_ 16y
12
4y
3
8
"3

Since, area cannot be negative, area of the region BFAB



~ 3
) ‘_3‘
_ 8 -
= 3 Sq units.

Area of the region OGDCEFO
= area of the region OPCEFO - area of the region GPCDG

8
:f y-dz, "iﬁnf]:uerne(y—1)2
0
8
:4($+1),i.e.y=2vm—|—1—|—1—f y-dzx, wherey =z — 1
1

:£3[2M+1}-dm—f(x—1)-dm

- : 8
2. (z+1)7 ] [ﬁ 8
= +r| —|— —=x
0

3

L 2

_ :g(gﬁ 18- %(1)% —0] - K% —3) - (% —1)]
- (36+8—§) - (24+ 5)

b

'—I.

4 1
44— — —24— =
3 2
= 20 4 + -
) 3 2
=20 — H
6
109 .
= ?Sq units.

1
Area of region OBGO = [ y-dx, wherey =z — 1
0



Since, area cannot be negative,

area of the region = ‘—l‘ = i51:1 unit.
2 2
.. required area = s o 109 + 1
3 6 2
16+ 109+ 3
) 6
_ 128
T 6
64 _
= ?sq units.
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Solve the following :
Find the area of the region bounded by the straight line 2y =5x + 7, X-axis and x = 2, X

=5.



SOLUTION

The equation of the line is 2y = 5x+ 7,

; D 4
e,y =—E+ —
2 2

Required area = area of the region ABCDA

)

= area under the liney = 5511‘: -+ 3 betweenx =2andx =5

5 5 5
:—-[a:-d:t:—|—- 1-dx
2 ) 9
5{m2]5+ ?i]
=i e— —|x|5
g | 2]
B[4 Ty
2| 2 2 2
5] 21 21
:_)(_—l—_
2 2 2
105 42
4 4
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Solve the following :
Find the area of the region bounded by the curve y = 4x?, Y-axis andthelinesy =1,y =

4.

C
X' B X
v
By symmetry of the parabola, the required area is 2 times the area of the region ABCD.
From the equation of the parabola, x% = %
the first quadrant, x > 0
1
A
2 ‘/ﬁ
4
. required area = f T -dy
1
1 rt
=5 [ Vy-dy
1
;4
1 [y?
" 9| 3
2 5 1,
1 271 .3 3
= w47 — 13}
2 3L







