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15. Inteqgration application/length of curve:-

Length of the curve (Length of arc)

L=f: 1+( )de with x — axis

Or L:fcd 1+ (3—;)2 dy withy— axis

If x=f (t) ,y=f(t)then L=[ \/(—)2+(dy)2 dt

Example 1: Find the length of the curve bounded by the

\/— 3
curvey——x2—1 and) <x<1.
Solution //
dy 4V2 3 1 1
—X2 = 2V2x2
dx 3 *Zx v2x

2 1 El
L=? [1+ @2ax >L=2+la+80l=

Example: the curve x=acos3t & y = asin3 ¢

3

find the length of the curve 0 <t < 7

Solution //

L:fof\/(—Sa cos?t.sint)? + (3asin?t.cost)? dt

L=/2V9a? cos*t.sin t + 9a’ sin*t.cos? t dt
1
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L=/2 3a./cos?t.sin? t (sin?t + cos®t) dt

QNI=I
|

L= fz 3a(cost.sint)dt = fz 3a(sin2t)dt = — (cos 2t)|

16. Integration application/area of surface:-

Surface area: the area of surface swept out by revolving the
curve about the axis.

1. Rotation with x-axis [S=27 ffy /1 + (%)2 dx)|
2. Rotation with y-axis [S= an x fl + (—)2 dy]

3fx=f(t) ,y=f(t) [S=2m [’ J(dt)2+( Dy2 d ]

Where:-
p isthe distance from the axis of revolving to the element of arc length

and expressses as function of t

Example: Find the area of surface obtained by revolving
curvey = Vxwithx —axisand 0 < x <2

Solution//

s=2m [y [1+ ()? dx

dy 1 -1 1
2= @z)- ( )2—<( ))2=E

=2 [IVE [1+ - dx=2m [[Vx [2 d

2
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~Tax+ 22Ty = 28
et 12 =3 E

Example: Find the area of surface obtained by revolving curve
x=acos3t &y = asin3t withx —axisand 0 < x < g

Solution//

dx 2 : dx , 2 .o od ;2
— = —3acos“t.sint - (—)“ =9a“cos™ t.sin“t
dt dt

d

d
d_i‘, = 3asin®t.cost - (d—?;)2 =9asin*t.cos*t

= y=asin3t

s=2m [} J( U2 4 (D2 de =

2w [2asin® tV9a? cost t.sin? t + 9asin* t.cos’ t dt =

[
> , 6w ,
2m [? a® sin* t cost dt = — a® unit®



