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UZ.! Length of a -:unrec]

L= [ [1+()? ax with x — axis

d dx
Or |L=l (1+(@* 4 with y — axis

Ifx=f (t) ,y=f(¢) then|| L= [\ J(—>2+ G2 at

Example 1: Find the length of the curve bounded by the
3
curve y=%ﬁx5—1 and0<x<1.

Solution //

dy 42 3 1 1

= —x2 = 2

dx 2 2v2x
b " 13
L=fa 1+( ) dx -
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Example/

Let f(x) = 2x ¥2 Calculate the arc length of the graph of f(x) over the interval [0, 1].

Solution

We have f'(x)= 32, so [f’()c)]2 = 9x. Then, the arc length is
b
Arc Length = f 1+[f' (0] dx
a

1
= fDVI + Ox dx.

Substitute # = 1+ 9x. Then, du =9dx. When x=0, then # =1, andwhen x=1, then u = 10. Thus,

1
Arc Length =f V1 + 9xdx
0

| It
fv1+9x9dx=lf Vit du
0 9,
1

T — = 2,268 units.
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Ex / Find the arc length of the curve y = x3/2

from 1t02
Method 1 :
1) v= x*? from x=1 to x=2
ay _ 2 x? is define on [1,2]

dx

z

ﬁ{' .y
_ dy. 5 . _ _'] 172 32
L—fﬂ1+[ﬂ_xj dx L f}1+(21 3 dx

E 9 4 29 o
= J; 1+-x dx = 1:{14‘:3’1’)1‘;2 dx
* L‘:L‘_z 4 2 9 3 2 : ] ] 243 @ 3,2
B N (SRS EORE I =% [ +7 @)y 2 —a+]a)
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3-if y=f(t) and x=g(t) then | L= [ |2+ ( )2 dt

Ex / Find the circumference of acircle of radius a .

equation of circle of radius a is x*+ y*=d?
and the parametric equations are
X =acost |, y =asint
U U
[fJ:_ ) dy o
a i Sint T i cost
dx
_ (—)?
L= ft J( dt
L= j J(acost) + (—asint)? dt
Zn 2 2?[
= J. Juz(mﬂzr+ sin“t) dt= J- adt =al[t | =2ma
0 o 0
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