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Since and agree to six decimal places (eight, in fact), we conclude that the root of
the equation, correct to six decimal places, is .

Instead of using the rough sketch in Figure 6 to get a starting approximation for
Newton’s method in Example 3, we could have used the more accurate graph that a calcu-
lator or computer provides. Figure 7 suggests that we use as the initial approx-
imation. Then Newton’s method gives

and so we obtain the same answer as before, but with one fewer step.
You might wonder why we bother at all with Newton’s method if a graphing device is

available. Isn’t it easier to zoom in repeatedly and find the roots as we did in Section 1.4?
If only one or two decimal places of accuracy are required, then indeed Newton’s method
is inappropriate and a graphing device suffices. But if six or eight decimal places are
required, then repeated zooming becomes tiresome. It is usually faster and more efficient
to use a computer and Newton’s method in tandem—the graphing device to get started and
Newton’s method to finish.
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1. The figure shows the graph of a function . Suppose that New-
ton’s method is used to approximate the root of the equation

with initial approximation .
(a) Draw the tangent lines that are used to find and , and

estimate the numerical values of and .
(b) Would be a better first approximation? Explain.

2. Follow the instructions for Exercise 1(a) but use as the
starting approximation for finding the root .

3. Suppose the line is tangent to the curve 
when . If Newton’s method is used to locate a root of 
the equation and the initial approximation is ,
find the second approximation .

4. For each initial approximation, determine graphically what
happens if Newton’s method is used for the function whose
graph is shown.
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5–8 Use Newton’s method with the specified initial approximation
to find , the third approximation to the root of the given equa-

tion. (Give your answer to four decimal places.)

5. ,

6. ,

7. ,

8. ,

; 9. Use Newton’s method with initial approximation to
find , the second approximation to the root of the equation

. Explain how the method works by first graph-
ing the function and its tangent line at .

; 10. Use Newton’s method with initial approximation to 
find , the second approximation to the root of the equation

. Explain how the method works by first graph-
ing the function and its tangent line at ."1, !1#
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4.7 Exercises

; Graphing calculator or computer with graphing software required 1. Homework Hints available in TEC


