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Example # 6 : Find area bounded between y = sin~'x and y-axis betweeny=0and y = %
Solution y = sin"' x = x=siny z gy
2

Required area sinydy -1

: : > X
~cosyf =-(0-1)=1 /

Graph ofy = sin" x
Note : The area in above example can also evaluated by integration with respect to x.

1]
O R 3 | 4

Area = (area of rectangle formed by x =0, y=0 ,x=1,y= %)— (area bounded by y = sin™'x,
x—axis between x =0 and x = 1)

J 1
n1-j'sin“xdx =%_(xsin‘1x+\.‘1—x2) =%_[%+0—0—1) r
0

0

=
2

Example # 7 : Find the area bounded by the parabola x* =y, y-axis and the line y = 1.
Solution Graph of y = x?

1 1
2
Area OEBO =Area OAEO = [ [x|dy = | J§ dy= =



Example # 5 : Find the area bounded by y = x* and x- axis between ordinates x =—1 and x = 1 il
0 1

3 3
Solution Required area = _‘-—x d"+J-K dx
-1 o0
a7’ 37! =1
X X
=1 0
1 1 1 :
=0-|——|+—=0=— =
[ 4J 4 0 2 Graph of y = x

Note : Most general formula for area bounded by curve y = f(x) and x- axis between ordinates x=aandx=Db is

b
J'| f(x)] dx



Example #9 :

Solution

(b)

1 1
Foranyrealt,x = 2 (e'+et)y= 2 (e'—e™)is point on the hyperbola x* — y? =1.Show that the area

bounded by the hyperbola and the lines joining its centre to the points correspondingtot, and -t is t,.
It is a point on hyperbola x* —y? = 1.

e'le ™ ell+e™
2 2
Area (PQRP) = 2 J' ydx =2 j x2 —1dx
1 1
M 2t =21
=2[§Jx2—1—%m(x+\/x2—1}} e,
1

1 el1 +e-l1 eh_e-h ezh +e—2l1
Area of AOPQ = 2x 2{ 2 ][ 2 = 2 ot ¥

Required area = area AOPQ - area (PQRP)
= t1

If g (y) < 0fory e [c,d] then area bounded by curve x = g(y) and y—axis between abscissa y = ¢ and

d
y=dis - [g(y)dy

y=C

Note: General formula for area bounded by curve x = g(y) and y-axis between abscissa y = ¢ and

d
y=dis [ l9(y)ldy



Example # 14 : Find the area of the region bounded by y = sin x, y = cos x and ordinates x =0, x = ©/2
rl2

Solution I | sinx —cos x | dx
0
/4 nl2
j (cosx —sinx) dx + J (sinx —cosx) dx = 2(v2 1)
0 nl4
Example # 15 : Find area contained by ellipse ~ 2x* + 6xy + 5y* = 1
Solution : Sy +Bxy+2x*-1=0
- — 6x:+y36x° - 20(2x* 1)
10 ~3x+v5-x2
_ —3x+v5-x? 5
5 -
yis real = R.H.S. is also real. 5
> -J5sx=<5
—3x—y5-x?
If = - V"g , y= an y= —5—

o x=5, y=-35



Example # 13 : Find the area enclosed by curve (graph) y = x* + x + 1 and its tangent at (1,3) between ordinates
x=-1andx=1.

dy

Solution el 2x + 1
g—i =3atx=1
Equation of tangent is
y-3=3(x-1)
y=3x

1
Requiredarea = I(xz +X+1-3x)dx
-1

1 3 1
X 2
= I(Xz—2X+1)dx=-§-—X +X]

-1 -

1 1 2 8
|14 _[-2-1-1] 22,58
'[s +} [3 }'3*2'3

b
Note : Area bounded by curves y = f(x) and y = g (x) between ordinates x=aand x=b is j| f(x)—g(x)|dx.
a



Example # 10 : Find asymptote of y = e~
Solution Lim y = Limgx = g

Koy Wepi

y=0

Graph ofy =¢™
y = 0 is asymptote.

Example # 11 : Find asymptotes of xy = 1 and draw graph.

Solution : y= 5

- -
Ly = 1 e

- : 1 ,
xL'-{D y= 5'__"_]1 = =0 = y = 0 is asymptote.

0 is asymptote.
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Example # 17 : Let A(m) be area bounded by parabola y = x* + 2x — 3 and the line y = mx + 1. Find the least area
A(m).

Solution Solving we obtain
¥+ (2-m)x-4=0
Letapberoots 2 a+p=m-2, af =-4

&)
I(mx+1—xz —2x+3)dx

[E)

A(m)

i}
J(—x2+(m—2)x+4)dx

a’ - p°
3

3 2 P
} -%qm-z)%mx]u

+ 2 —a21+4w-a»|

(m-2)

= |p - al. —%([]2+Bu+a2}+T{B+a)+4

= J(m-2)?+16

—%((m—2)2+4)+(m—£2)(m—2)+4

1 8
= J(m-2)? +16 |g("‘ -2)* 4+ 3




Definite Integration & its Application ,

Am) = %((m-zfne]”z

32

Least A(m)= %(16)”2= 3



