Problem #5




Solutions Due on November 12
	The curvature of a function, denoted 
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, is the rate of change of the angle the tangent line makes with the horizontal with respect to distance traveled down the curve.  
	


If the curve is defined by the function 
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, then the curvature can be computed using the equation 
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By looking at the formula, it is easy to see that the curvature of a line is 0 at every point.  
If a curve is given in parametric form, then  
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 a)
Find the curvature of a circle of radius R.   (2 pts)

Parametric form is much easier for the circle.  So 
[image: image5.wmf](

)

(

)

(

)

(

)

cos,sin

xtRtytRt

==

.  Then 


[image: image6.wmf](

)

(

)

(

)

(

)

sincos

cossin

xRtxRt

yRtyRt

¢¢¢

=-=-

¢¢¢

==-

   so, 
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Simplifying, we see that 
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As we probably expected, the curvature of a circle is constant (that’s what makes it a circle).

b)
Describe the relationship between the curvature at a point and a circle tangent to the 
curve at that point.  Such a circle is known as the osculating circle and we say that 
“traveling along a curve at a point where the curvature is k is like traveling along a circle 
whose radius is 
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c)
What is the maximum curvature of the quadratic 
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 and where is this 
maximum curvature achieved?  (1 pt)

We need to compute 
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 and then see where it is the largest.  So, 
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The variable x is only in the denominator.  So the curvature 
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 will be largest when the denominator is smallest.  The smallest the denominator can be is 1 since we are adding a non-negative number (a square) to 1.  This happens when 
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.  So, the greatest curvature is 
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.  We recognize this as the location of the vertex of the parabola, 
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d)
At what point on the graph of 
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 is the curvature the greatest?   (1 pt)
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.  To find where this function  has its the maximum value, we need to locate where its derivative is zero.    So, 
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If this derivative is to be zero, then the numerator must be zero. The expressions 
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are never zero, so 
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 will answer the question for us.  
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.   So, the curvature is a maximum of 
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.  Traveling along the exponential curve at this point is like traveling along a circle of radius 3.67. 
_1256445452.unknown

_1256445545.unknown

_1256445875.unknown

_1256445924.unknown

_1256446060.unknown

_1256446185.unknown

_1256446233.unknown

_1256445965.unknown

_1256445910.unknown

_1256445586.unknown

_1256445815.unknown

_1256445557.unknown

_1256445490.unknown

_1256445506.unknown

_1256445478.unknown

_1256444513.unknown

_1256445075.unknown

_1256445162.unknown

_1256445177.unknown

_1256445302.unknown

_1256445134.unknown

_1256444957.unknown

_1256444976.unknown

_1256444852.unknown

_1255147851.unknown

_1256444492.unknown

_1247765831.unknown

_1254733366.unknown

_1246269503.unknown

