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3-5a 
• The Chain Rule 

o For 𝑧 = 𝑓(𝑥, 𝑦), where 𝑥 = 𝑥(𝑡) and 𝑦 = 𝑦(𝑡), 
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 Exercise: 
Use the Chain Rule to find 𝑑𝑧 𝑑𝑡⁄ . 

𝑧 =
𝑥−𝑦

𝑥+2𝑦
,      𝑥 = 𝑒𝜋𝑡,     𝑦 = 𝑒−𝜋𝑡 

 

3-5b 
o For 𝑧 = 𝑓(𝑥, 𝑦), where 𝑥 = 𝑥(𝑠, 𝑡) and 𝑦 = 𝑦(𝑠, 𝑡),  
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Exercises: 

• Use the Chain Rule to find 𝜕𝑧 𝜕𝑠⁄  and 𝜕𝑧 𝜕𝑡⁄ . 
𝑧 = tan−1(𝑥2 + 𝑦2),     𝑥 = 𝑠 ln 𝑡,     𝑦 = 𝑡𝑒𝑠 

 

3-5c 
• Use the Chain Rule to find the indicated partial derivatives.  

𝑇 =
𝑣

2𝑢+𝑣
,     𝑢 = 𝑝𝑞√𝑟,     𝑣 = 𝑝√𝑞𝑟; 
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   when 𝑝 = 2, 𝑞 = 1, 𝑟 = 4 

 

3-5d 
• Higher-order derivatives 

 

3-5e 
• Implicit differentiation 

o If 𝐹(𝑥, 𝑦) = 0, then 
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o If 𝐹(𝑥, 𝑦, 𝑧) = 0, then 
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Exercise: 

• Use the above formula to find 𝜕𝑧 𝜕𝑥⁄  and 𝜕𝑧 𝜕𝑦⁄  for 𝑥2 − 𝑦2 + 𝑧2 − 2𝑧 = 4. 
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