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1. Find the rate of change of output with respect to time (dQ/dt), if the production 

function is 𝑄 = 𝐴(𝑡)𝐾𝛼𝐿𝛽, where A(t) is an increasing function of t, and 𝐾 =

𝐾0 + 𝑎𝑡 and 𝐿 = 𝐿0 + 𝑏𝑡. 

 

Ans. 

 
𝑑𝑄

𝑑𝑡
= 𝑄𝐴

𝑑𝐴
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2. Find the total differential, given 

a. 𝑈 = −5𝑥3 − 12𝑥𝑦 − 6𝑦5 

𝑑𝑈 = (−15𝑥2 − 12𝑦)𝑑𝑥 + (−12𝑥 − 30𝑦4)𝑑𝑦  

 

b. 𝑧 = (5𝑥2 + 7𝑦)(2𝑥 − 4𝑦3) 

  𝑧 = 10𝑥3 − 20𝑥2𝑦3 + 14𝑥𝑦 − 28𝑦4 

 𝑑𝑧 = (30𝑥2 − 40𝑥𝑦3 + 14𝑦)𝑑𝑥 + (−60𝑥2𝑦2 + 14𝑥 − 112𝑦3)𝑑𝑦 

  

Alternatively, let 𝑢 = 5𝑥2 + 7𝑦 and 𝑣 = 2𝑥 − 4𝑦3. 

𝑑𝑢 = 10𝑥𝑑𝑥 + 7𝑑𝑦 ; 𝑑𝑣 = 2𝑑𝑥 − 12𝑦2𝑑𝑦 

𝑑𝑧 = 𝑢 ⋅ 𝑑𝑣 + 𝑣 ⋅ 𝑑𝑢  

 

 𝑑𝑧 = (5𝑥2 + 7𝑦)(2𝑑𝑥 − 12𝑦2𝑑𝑦) + (2𝑥 − 4𝑦3)(10𝑥𝑑𝑥 + 7𝑑𝑦 ) 

      = (30𝑥2 − 40𝑥𝑦3 + 14𝑦)𝑑𝑥 + (−60𝑥2𝑦2 + 14𝑥 − 112𝑦3)𝑑𝑦 

    

3. Derive 
𝜕𝑦

𝜕𝑥
 and 

𝜕𝑦

𝜕𝑧
 from the following implicit functions. 

a. 𝑥2𝑦3 + 𝑧2 + 𝑥𝑦𝑧 = 0 

Let 𝐹(𝑥, 𝑦) ≡ 𝑥2𝑦3 + 𝑧2 + 𝑥𝑦𝑧 = 0. 

 
𝜕𝑦

𝜕𝑥
= −

𝐹𝑥

𝐹𝑦
= −

𝑦3+𝑦𝑧

3𝑥2𝑦2+𝑥𝑧
 

 
𝜕𝑦

𝜕𝑧
= −

𝐹𝑧

𝐹𝑦
= −

2𝑧+𝑥𝑦

3𝑥2𝑦2+𝑥𝑧
 

 

b. 𝑥2𝑦2𝑧 + 𝑒𝑥 − 𝑒𝑦 + 𝑒𝑧 = 0 

Let 𝐹(𝑥, 𝑦) ≡ 𝑥2𝑦2𝑧 + 𝑒𝑥 − 𝑒𝑦 + 𝑒𝑧 = 0. 

 
𝜕𝑦

𝜕𝑥
= −

𝐹𝑥

𝐹𝑦
= −

2𝑥𝑦2𝑧+𝑒𝑥

2𝑥2𝑦𝑧−𝑒𝑦
 

 
𝜕𝑦

𝜕𝑧
= −

𝐹𝑧

𝐹𝑦
= −

𝑥2𝑦2+𝑒𝑧

2𝑥2𝑦𝑧−𝑒𝑦
 


