
 

8 Are length surface of Revolution
and Polar coordinates

8.1 Are length
What do we mean by the length of a curve

Suppose a curve E is defined by the equation

y fld f continuous and a ex e b

we obtain a polygonal approximation to e
by dividing the interval lab into n

subintervals
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If yi fly then then the point Piti y lies
on E and the polygon with vertices



Po P i R is an approximation to E

Definition 8.1 length
The length of the curve is given
by L lines Pi Pit

we can derive an integral formula for L
in case f has a continuous derivative i.e is

smooth f C C Cab
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Mean value Theorem
I xi e Gi xi s t

f xi fGi f'Cxi Gi Xi i
that is A yi f xi ax
Thus we have
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Therefore by Definition 8 I
L fines lpi ipil nhjng.IE ltlfkxi DdIx

We recognize this expression byTh 7 1 as

If It If I dx

The integral exists because gcxi filfk.IT
is continuous Thus we have proved the

following
Proposition 8 Ii

If f is continuous on la b then the

length of the curve y fG a ex e b is

L fall tlfk.IT dx

fabtH dFdx
Example 8.1
Find the length of the arc of the semi cubical

y2 x3 between the points 1,1 and 4,87
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Solution
For the top half of the curve we have

y x dd Z x

and so

ftp ca pdx I Ex'd

Substitute u I I then du I dx
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and x 4 u 10 and
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Remark 8.1

If a curve has the equation x gcy c eyed
and g yl is continuous we have

L fit 1gGdp dy
d

IH dfy dy

Example 8.2
Find the length of the parabola y x

from 0,0 to 11,1
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Solution
Since x y we have duty 2g and thus

L lt ddyTdy flt4yT dy



We make the trigonometric substitution

y Itano giving dy I see do and

jlt4yT Vittorio see 0

When y O tan 0 0 so 0 0 when y l

tan 0 2 so tan 2 2 Thus

L Seco lzseio d 0 zfosec30 df

tz.tn secO tanO tlog seco ttauO I
leave as Homework

secatanatloglsecattanal
Since tank 2 we have seek L tank 5

so seed TF and

If log r5y






