
14.4 Videos Guide 
 
14.4a 

• Equation of a tangent plane to a surface 𝑧 = 𝑓(𝑥, 𝑦) at the point 𝑃(𝑥!, 𝑦!, 𝑧!) 
𝑧 − 𝑧! = 𝑓"(𝑥!, 𝑦!)(𝑥 − 𝑥!) + 𝑓#(𝑥!, 𝑦!)(𝑦 − 𝑦!) 

Exercise: 
• Find an equation of the tangent plane to the surface 𝑧 = ln	(𝑥 − 2𝑦) at the point 

(3, 1, 0). 
 
14.4b 

• The linearization or linear approximation to a surface 𝑆 given by 𝑧 = 𝑓(𝑥, 𝑦) at the point 
𝑃(𝑎, 𝑏) 
𝑓(𝑥, 𝑦) ≈ 𝐿(𝑥, 𝑦) = 𝑓(𝑎, 𝑏) + 𝑓"(𝑎, 𝑏)(𝑥 − 𝑎) + 𝑓#(𝑎, 𝑏)(𝑦 − 𝑏) 

Exercise: 
• Explain why the function 𝑓(𝑥, 𝑦) = 8𝑥𝑦 is differentiable at the point (1, 4). Then find 

the linearization 𝐿(𝑥, 𝑦) of the function at that point. 
 
14.4c 

• The total differential 𝑑𝑧 
𝑑𝑧 = 𝑓"(𝑥, 𝑦)𝑑𝑥 + 𝑓#(𝑥, 𝑦)𝑑𝑦	
 

14.4d 
Exercise: 

• If 𝑧 = 𝑥$ − 𝑥𝑦 + 3𝑦$ and (𝑥, 𝑦) changes from (3, −1) to (2.96, −0.95), compare the 
values of ∆𝑧 and 𝑑𝑧. 


