
TOPIC: LINEARIZATION
Linear Approximation

◆ If you "zoom in" closely to any smooth fcn, we can approximate it with a ______, called a linearization,        .

         is just the tangent line of          at a specific value          .▶ 

EXAMPLE Find the linearization         of                  at          .

Equation of a Tangent Line LinearizationNewRecall
             Equation of a Tangent Line     Linearization Recall New 

EXAMPLE Using the function 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥2 and linearization 𝐿𝐿ሺ𝑥𝑥ሻ = 2𝑥𝑥 − 1, approximate 𝑓𝑓ሺ1.05ሻ 

EXAMPLE Find the linearization 𝐿𝐿ሺ𝑥𝑥ሻ of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥2 at 𝑎𝑎 = 1. 

 
Linear Approximation 

◆ If you "zoom in" closely to any smooth fcn, we can approximate it with a ______, called a linearization, 𝐿𝐿ሺ𝑥𝑥ሻ. 

● 𝐿𝐿ሺ𝑥𝑥ሻ is just the tangent line of 𝑓𝑓ሺ𝑥𝑥ሻ at a specific value 𝑥𝑥 = 𝑎𝑎.

◆ Approximate 𝑓𝑓ሺ𝑥𝑥ሻ at a specific 𝑥𝑥-value by plugging into 𝐿𝐿ሺ𝑥𝑥ሻ. The further it is from 𝑎𝑎, the less accurate the result.  
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◆ Approximate 𝑓𝑓ሺ𝑥𝑥ሻ at a specific 𝑥𝑥-value by plugging into 𝐿𝐿ሺ𝑥𝑥ሻ. The further it is from 𝑎𝑎, the less accurate the result.  

 
 
 
 
 
 

 
 
 
 
 
 
 
 

𝑦𝑦     =    𝑦𝑦1   +   𝑚𝑚𝑡𝑡𝑡𝑡𝑡𝑡 ሺ𝑥𝑥 − 𝑥𝑥1ሻ 

𝐿𝐿ሺ𝑥𝑥ሻ = _____ +  ______  ሺ𝑥𝑥 −____ሻ

𝒙𝒙  

𝒚𝒚 

1 1.5 

1.5 

1 

0.5 

𝒇𝒇ሺ𝒙𝒙ሻ = 𝒙𝒙𝟐𝟐 

𝑳𝑳ሺ𝒙𝒙ሻ = __________ 

___ ____ 
ሺ 1 , 1 ሻ 

𝑓𝑓ሺ𝑥𝑥ሻ ____ 𝐿𝐿ሺ𝑥𝑥ሻ

Exact value: 𝑓𝑓ሺ1.05ሻ =_____________ 

𝒙𝒙  

𝒚𝒚 

-1 1 2 3 

4 

3 

2 

1 

𝒚𝒚 = 𝟐𝟐𝒙𝒙 − 𝟏𝟏 
ሺ 1 , 1 ሻ 

𝑥𝑥1 𝑦𝑦1 

𝒇𝒇ሺ𝒙𝒙ሻ = 𝒙𝒙𝟐𝟐 

             Equation of a Tangent Line     Linearization Recall New 

EXAMPLE Using the function 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥2 and linearization 𝐿𝐿ሺ𝑥𝑥ሻ = 2𝑥𝑥 − 1, approximate 𝑓𝑓ሺ1.05ሻ 

EXAMPLE Find the linearization 𝐿𝐿ሺ𝑥𝑥ሻ of 𝑓𝑓ሺ𝑥𝑥ሻ = 𝑥𝑥2 at 𝑎𝑎 = 1. 

 
Linear Approximation 

◆ If you "zoom in" closely to any smooth fcn, we can approximate it with a ______, called a linearization, 𝐿𝐿ሺ𝑥𝑥ሻ. 
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             Equation of a Tangent Line     Linearization Recall New 
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● 𝐿𝐿ሺ𝑥𝑥ሻ is just the tangent line of 𝑓𝑓ሺ𝑥𝑥ሻ at a specific value 𝑥𝑥 = 𝑎𝑎.

◆ Approximate 𝑓𝑓ሺ𝑥𝑥ሻ at a specific 𝑥𝑥-value by plugging into 𝐿𝐿ሺ𝑥𝑥ሻ. The further it is from 𝑎𝑎, the less accurate the result.  
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