Calculating Length of a Curve

PROBLEM: Find the length of the curve 
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 between x=1 and x=3.

1. Graph the curve and zoom in about x = 2 on your graph. Sketch a picture of this graph near x = 2.

What “shape” does you graph take on as you keep zooming into this location?___________________

2. Let’s use the Pythagorean theorem to find the length of a line in the x-y plane?
a. Add to your picture to show the triangle that has the given line as the hypotenuse.

b. Label the horizontal & vertical components of the triangle.

c. Use the Pythagorean formula to determine the length of the hypotenuse

This provides the length of one small part of the curve.  We will now manipulate this expression to find a more “friendly” way to express this length. 
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In all of our integrals, however, delta x (dx) or delta y (dy) were at the “end” of the integral. 
SO --  how can we manipulate this?  We would LOVE to factor a delta x out of the square root bracket.
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  (check the algebra – is this equivalent to the original expression??

Simplify by factoring the delta-x out.


[image: image4.emf]2
L=Ax [1+EY

(Ax)*









L

=D

x

1

+

(

D

y

)

2

(

D

x

)

2

         =>     
[image: image5.emf]








L

=D

x

1

+

D

y

D

x

æ

è

ç

ö

ø

÷

2

=>  
[image: image6.emf]








L

=

1

+

D

y

D

x

æ

è

ç

ö

ø

÷

2

D

x


Let delta x = dx and let delta y = dy
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 and if f’(x) =
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, we substitute to get:    
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Recall:  This is the length of one tiny piece of the curve.  To find the length of the curve, we would need to sum, or “accumulate” all the individual pieces, thus INTEGRATE:
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For the initial problem, we can now find the length of 
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 between x = 1 and x = 3.  TRY IT! (
Set up, but do not evaluate, an integral for the length of the curves.

1. 
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2. 
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3. 
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Find the length of the given curves.

1.   
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2. 
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3. 
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