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Section 3.10 – Linear Approximations and Differentials 

 

 

 

 

 

 

 عند أي نقطة على رسم دالة هي:  tangent معادلة المماس -

 

 

 

 

 

 

 

 

 

 لأي نقطة قريبة منها على رسم الدالة قيمة تقريبيةنستطيع استخدام نفس المعادلة للحصول على 

Linear approximation or tangent line approximation 

𝑓(𝑥) ≈ 𝑓(𝑎) + 𝑓′(𝑎)(𝑥 − 𝑎) 
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Example 1 

Find the linearization of the function 𝑓(𝑥) = ξ𝑥 + 3 at 𝑎 = 1 and use it to approximate the 

numbers ξ3.98 and ξ4.05. 

Solution 
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Example 2 

Estimate ξ99.8. 

Example 3 

Approximate (2.001)5. 

Solution 

 

Solution 
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Example 4 

Use linear approximation to show that if 𝑥 ≈ 1, then ξ𝑥 ≈
1

2
(𝑥 + 1) 

Solution 
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- Differentials 

𝑑𝑦 = 𝑓′(𝑥) 𝑑𝑥 

 

 

 

 

 

∆𝑦 = 𝑓(𝑥 + ∆𝑥) − 𝑓(𝑥) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 5 

Compare the values of ∆𝑦 and 𝑑𝑦 if 𝑦 = 𝑓(𝑥) = 𝑥3 + 𝑥2 − 2𝑥 + 1 and 𝑥 changes from 2 to 

2.05. 

Solution 
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Problems 

- Find the linearization 𝑳(𝒙) of 𝒇(𝒙) = 𝐬𝐢𝐧 𝒙 at 𝒂 = 𝝅/𝟔. 
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- Find the differential of each function. 

(a) 𝒚 = 𝒙𝒆−𝟒𝒙 

 

 

 

 

 

 

 

 

 

 

(b) 𝒚 =
𝟏+𝟐𝒖

𝟏+𝟑𝒖
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- Use a linear approximation to estimate the given number. 

(a) 𝟏/𝟒. 𝟎𝟎𝟐 

 

 

 

 

 

 

 

 

 

 

 

(b) 𝐜𝐨𝐬 𝟐𝟗° 

 

 

 

 

 

 

 

 

 


