
Use Linearization to Approximate a Function
Today you will learn how to approximate values for square roots, cube roots, natural 
logarithms, etc., AND you will deduce whether that approximation is over or under the 
exact value.  This is a peek at how your calculator finds values for all those functions, 
(you’ll get the full story in Chapter 9)

To find 11 ...
Step 1:  Put away your calculators.
Step 2:  Make a brief table of nice points* on the graph y = x  including the nearest 
point to x=11.  Call this nearest point (a, f (a)) .
Step 3:  Find ′f (a) , usually it is best to leave it as a fraction.
Step 4:  This is the point-slope form of a line:  y = y0 +m(x − x0 ) . Put together your info 
from Steps 2 & 3 to make a tangent line of the form,L(x) = f (a)+ ′f (a) ⋅(x − a)  This new 

function is the Linearization of y = x , and you will use it to approximate roots.
Approximate 11  by calculating L(11)= ________  
Approximate 12 by calculating L(12)= ________
Approximate 10.5  with L(10.5) = _______

Now take out your calculator and use the x key to get exact values.  Does the 
linearization over or under-estimate?  Explain why.

Now write another linearization to find the square root of 150.  Your answer should 
include a function in linearization form & a value for 150

Write a linearization for y = ex , centered at the point (1,2.71828).  Approximate e1.1 and 
predict whether your approximation will be an over- or under-estimate, using calculus.
Sketch the curve y = ex  and the linearization.

What do you understand now that you didn’t understand before?
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*”nice” = integral values for coordinates


