
Linearization Function 𝑳(𝒙) 
 
     The linearization function is a good way to approximate a function 𝑓(𝑥) at a location on the 
curve 𝑃(𝑎, 𝑓(𝑎)).  It is based on the proverbial “determine the equation of a line at the point 
𝑃(𝑎, 𝑓(𝑎))”.  Consider the point slope form from Beginning Algebra. 
 

 
 

𝑦 − 𝑓(𝑎) = 𝑓′(𝑎)(𝑥 − 𝑎) 
 
Which implies 	

𝑦 = 𝑓(𝑎) + 𝑓′(𝑎)(𝑥 − 𝑎)	
 
 

We let   𝑳(𝒙) = 	𝒇(𝒂) + 𝒇!(𝒙)(𝒙 − 𝒂) 
 

which is called the Linearization Function for 𝑓(𝑥). 
 

𝐿(𝑥) ≈ 𝑓(𝑥) for 𝑥 “near” 𝑎. 
 



Example 
Find the linearization function for 𝑓(𝑥) = "

#!
  at 𝑎 = −1 

 

𝑓!(𝑥) = −
2
𝑥$

 

 
𝐿(𝑥) = 𝑓(−1) + 𝑓′(−1)(𝑥 − (−1)) 

 

𝐿(𝑥) =
1

(−1)%
+ 5−

2
(−1)$

6 7𝑥 − (−1)8 

 
𝐿(𝑥) = 1 + 2(𝑥 + 1) 

 
𝐿(𝑥) = 2𝑥 + 3 

 

 
 



!
"!
≈ 2𝑥 + 3		for 𝑥 “near” −1 

 

 
 
 



Example 
Find the linearization function for 𝑓(𝑥) = "

#!
  at 𝑎 = −2 

 

𝑓!(𝑥) = −
2
𝑥$

 

 
𝐿(𝑥) = 𝑓(−2) + 𝑓′(−2)(𝑥 − (−2)) 

 
 

𝐿(𝑥) =
1

(−2)%
+ 5−

2
(−2)$

6 7𝑥 − (−2)8 

 

𝐿(𝑥) =
1
4
+
1
4
(𝑥 + 2) 

 

𝐿(𝑥) =
1
4
𝑥 +

3
4

 

 
 
 

 
 
 
 
 



!
"!
≈	 !

#
𝑥 + $

#
   for 𝑥 “near” −2 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Example 
Find the linearization function for 𝑓(𝑥) = cos	(𝑥)  at 𝑎 = &

%
 

 
 

𝑓!(𝑥) = −sin	(𝑥) 
 

𝐿(𝑥) = 𝑓 @
𝜋
2
B + 𝑓′ @

𝜋
2
B @𝑥 −

𝜋
2
B 

 

		𝐿(𝑥) = 𝑐𝑜𝑠 @
𝜋
2
B + F−𝑠𝑖𝑛 @

𝜋
2
BI @𝑥 −

𝜋
2
B 

 

𝐿(𝑥) = 𝑐𝑜𝑠 @
𝜋
2
B + F−𝑠𝑖𝑛 @

𝜋
2
BI @𝑥 −

𝜋
2
B 

 

𝐿(𝑥) = 0 + (−1) @𝑥 −
𝜋
2
B 

 

𝐿(𝑥) = −𝑥 +
𝜋
2

 

 
 

 
 
 
 



cos(𝑥) ≈ −𝑥 + %
&

  for 𝑥 “near” &
%

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Linearization Questions 
 
 

𝑳(𝒙) = 𝒇(𝒂) + 𝒇′(𝒂)(𝒙 − 𝒂) 
 
 

𝒇(𝒙) = √𝒙𝟑  with 𝒂 = 𝟐 
 

1. Determine the linearization function 𝐿(𝑥)	for indicated value of a 
2. Use the linearization function to approximate √𝟏. 𝟗𝟖𝟑  to 6 decimal places. 

 
 

𝒇(𝒙) = 𝟏
𝒙
 with 𝒂 = 𝟏𝟎𝟎𝟎 

 
3. Determine the linearization function 𝐿(𝑥)	for indicated value of a 

4. Use the linearization function to approximate 𝟏
𝟏𝟎𝟎𝟐

 to 6 decimal places. 

 
 

𝒇(𝒙) = 𝐬𝐢𝐧	(𝒙) with 𝒂 = 𝟒𝟓° 
 

5. Determine the linearization function 𝐿(𝑥)	for indicated value of a 
6. Use the linearization function to approximate 𝐬𝐢𝐧	(𝟒𝟒°) to 6 decimal places. 

 
 

𝒇(𝒙) = 𝐬𝐞𝐜	(𝒙) with 𝒂 = 𝟎. 𝟏𝟎 
 

7. Determine the linearization function 𝐿(𝑥)	for indicated value of a 
8. Use the linearization function to approximate 𝐬𝐞𝐜	(𝟎. 𝟎𝟖) to 6 decimal places. 

 
 

𝒇(𝒙) = 𝒙𝟒 with 𝒂 = 𝟓 
 

9. Determine the linearization function 𝐿(𝑥)	for indicated value of a 
10. Use the linearization function to approximate 𝟓. 𝟎𝟐𝟒 to 6 decimal places. 

 
 

 


