
Linear Approximation 
 

What it does:  Estimates y-values by using tangent lines. 
 

See figure above.  f(x) is the given function.  We want to find equation of tangent line.  After 
we find equation of tangent, simply substitute x in order to get a linear approximation of y. 
 
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________ _______________________________________ 
 

Example:  Use Linearization to estimate f(1.99) of  f(x) = 2x3 − 4x2 + 1  
_____________________________________________________________________________________________________________________________________________ _________________________________________________________________________________________________________________________________ 
If  f(x) = 2x3 − 4x2 + 1 , then  f ' (x) = 6x2 − 8x   
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

Step #1  Use x = 2  … if x = 2, then y = 1 and f ' (2) = 8 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Step #2  y − y1 = m ( x −x1) ⇒ y − 1 = f ' (2) (x −2) ⇒ y − 1 = 8 (x −2) ⇒ y = 8x − 15 
_________________________________________________________________________________________________________________________________________________________ _____________________________________________________________________________________________________________________ 

Step #3  Now, use x = 1.99 to approximate the y−value … y = 8 (1.99) − 15 ≈ 0.92 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
Step #4  Compare to actual value … f (1.99) = 2x3 − 4x2 + 1 = 0.920798    Not Bad !! 
_____________________________________________________________________________________________________________________________________________________________________________________________________________________ _________________________________________________________ 
______________________________________________________________________________________________________________________________________________________________________________________________________ ________________________________________________________________________ 
Another way to do the same problem, 
___________________________________________________________________________________________________________________________________________________ ___________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

Example:  Use Linearization to estimate f(1.99) of  f(x) = 2x3 − 4x2 + 1  
 
 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
If  f(x) = 2x3 − 4x2 + 1 , then  f ' (x) = 6x2 − 8x 
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________ _______________________________________ 
________________________________________________________________________________________________________________________________________________________________________________________________________________________ _____________________________________________________ 
Step #1  Let a = 2  (nice number close to original) 
______________________________________________________________________________________________________________________________________________________ ________________________________________________________________________________________________________________________ 
Step #2  dx = real value − a = 1.99 − 2 = − 0.01 
______________________________________________________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________ 
Step #3  dy = f ' (a) * dx = (24−16) * (− 0.01) = − 0.08    (Note f ' (a) ≈ dy/dx ) 
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ ___________________________ 
Step #4  f(1.99) = f (a) + dy = f (2) + dy = 1 + (− 0.08) ≈ 0.92 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
Step #5 Compare to actual value … f (1.99) = 2x3 − 4x2 + 1 = 0.920798    Not Bad !! 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
My favorite way to do the same problem, 
Let x = 2 f(x) = 2x3 − 4x2 + 1 f ' (x) = 6x2 − 8x 
1. dx = real  − a = 1.99 − 2 = − 0.01 2. f(2) = 16 − 16 + 1 = 1 3. f ' (2) = 24 − 16 = 8 
 

4. dy/dx = 8 ⇒ dy = 8 * dx ⇒ dy = 8 * − 0.01 = − 0.08   Note: dy =  1 * 3 
5. f(x) = f(2) + dy = 1 + (− 0.08) = 0.92                            Note: f(x) ≈ 2 + 4 
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