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1. Finding Equations of Circles Consider the graph of the
parabola 

(a) Find the radius of the largest possible circle centered on
the axis that is tangent to the parabola at the origin, as
shown in the figure. This circle is called the circle of 
curvature (see Section 12.5). Find the equation of this 
circle. Use a graphing utility to graph the circle and parabola
in the same viewing window to verify your answer.

(b) Find the center of the circle of radius 1 centered on
the axis that is tangent to the parabola at two points, as
shown in the figure. Find the equation of this circle. Use a
graphing utility to graph the circle and parabola in the same
viewing window to verify your answer.

Figure for 1(a) Figure for 1(b)

2. Finding Equations of Tangent Lines Graph the two
parabolas

and

in the same coordinate plane. Find equations of the two lines
that are simultaneously tangent to both parabolas.

3. Finding a Polynomial Find a third-degree polynomial
that is tangent to the line at the point 

and tangent to the line at the point 

4. Finding a Function Find a function of the form
that is tangent to the line at the point

and tangent to the line 

at the point 

5. Tangent Lines and Normal Lines

(a) Find an equation of the tangent line to the parabola 
at the point 

(b) Find an equation of the normal line to at the point
(The normal line at a point is perpendicular to the

tangent line at the point.) Where does this line intersect the
parabola a second time?

(c) Find equations of the tangent line and normal line to 
at the point 

(d) Prove that for any point on the parabola
the normal line intersects the graph a second time.

6. Finding Polynomials

(a) Find the polynomial whose value and
slope agree with the value and slope of at the
point 

(b) Find the polynomial whose value
and first two derivatives agree with the value and first 
two derivatives of at the point This 
polynomial is called the second-degree Taylor polynomial
of at 

(c) Complete the table comparing the values of 
and What do you observe?

(d) Find the third-degree Taylor polynomial of at

7. Famous Curve The graph of the eight curve

is shown below.

(a) Explain how you could use a graphing utility to graph this
curve.

(b) Use a graphing utility to graph the curve for various values
of the constant Describe how affects the shape of the
curve.

(c) Determine the points on the curve at which the tangent line
is horizontal.

Figure for 7 Figure for 8

8. Famous Curve The graph of the pear-shaped quartic

is shown above.

(a) Explain how you could use a graphing utility to graph this
curve.

(b) Use a graphing utility to graph the curve for various values
of the constants and Describe how and affect the
shape of the curve.

(c) Determine the points on the curve at which the tangent line
is horizontal.
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P.S. Problem Solving See CalcChat.com for tutorial help and
worked-out solutions to odd-numbered exercises.
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