Newton’s Method
A Method for Finding Zeros
We want to solve the equation f  x   0 where f is differentiable over an open interval containing the
root(s). Let r be a root, or solution, of f  x   0 ; that is f  r   0 . Newton’s Method is an iterative
process; i.e. a successive repetition of a mathematical process using the result of one stage as the input for
the next. Each calculation which gets closer to the real value is called an iteration. We proceed as
follows:
1) Consider an initial estimate x1 that is “close” to
r. To get an initial estimate, we might locate
possible roots between integers by looking for
sign changes, guess and check or perhaps
sketch.
2) Determine a second approximation by drawing
the tangent to the curve at x1 . Determine the xintercept of the tangent, and use this as your
next approximation. Repeat this process of
going to the curve, drawing the tangent and
finding the x-intercept to use as your next
approximation

This process yields in general the following
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If xn1  xn is less than the desired accuracy, let xn 1 serve as the final approximation. Otherwise,
continue step 2 until xn 1 and xn agree to the correct number of decimal places.

1.

Starting with x1  1.2 , find the third approximation x3 to the root of f  x   2 x3  x 2  x  1

On graphing calculator
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Then store first guess in x or in ANS. Then program your calculator to do Newton’s Method:
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or
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(This technique can be used on most Scientific Calculators)
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Each time ENTER is pressed, another iteration is performed.
2.

Find the point of intersection of y  x3 with y  1  x correct to 6 decimal places.

3.

Let f  x   e x2  x3  2
a) Use the derivative of f to explain why the equation f  x  =0 has at most one solution.
b) Explain why f  x   0 has a solution in the interval 1, 2 
c) Newton’s Method with an initial estimate of 2 is used to find an approximate value for the
solution of f  x   0 . What is the next estimate

