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                   Partial Derivatives and Derivatives-HW Problems 

 

1.    Find all of the partial derivatives of the following functions. 

a.   𝑓(𝑥, 𝑦) = cos(𝑥𝑦) 

b.   𝑔(𝑥, 𝑦) = cos[𝑥𝑠𝑖𝑛𝑦] 

c.    𝑓(𝑥, 𝑦, 𝑧) = 𝑦𝑧 

d.    ℎ(𝑥, 𝑦, 𝑧) = 𝑧(𝑥−𝑦) 

 

2.    Let 𝑔: ℝ2 → ℝ by 

                       𝑔(𝑥, 𝑦) = 𝑥𝑦 (
𝑥2−𝑦2

𝑥2+𝑦2)               if (𝑥, 𝑦) ≠ (0,0) 

                                      = 0                                if (𝑥, 𝑦) = (0,0). 

a.    Show that 
𝜕𝑔

𝜕𝑦
(𝑥, 0) = 𝑥 for all 𝑥 and 

𝜕𝑔

𝜕𝑥
(0, 𝑦) = −𝑦 for all 𝑦. 

b.    Using the limit definition of a partial derivative show that  

                       
𝜕2𝑔

𝜕𝑥𝜕𝑦
(0,0) ≠

𝜕2𝑔

𝜕𝑦𝜕𝑥
(0,0). 

 

 

3.   Let   𝑓(𝑥, 𝑦) = 𝑥 +
𝑥𝑦

𝑥2+𝑦2                         if (𝑥, 𝑦) ≠ (0,0) 

              = 0                                         if (𝑥, 𝑦) = (0,0). 
i. Determine where the partial derivatives,  𝑓𝑥(𝑥, 𝑦) and 𝑓𝑦(𝑥, 𝑦), 

exist and find their values. 

ii. Determine if 𝑓(𝑥, 𝑦) is continuous at (0,0). 

iii. Determine if 𝑓(𝑥, 𝑦) is differentiable at (0,0).  



2 
 

4.      Let 𝑓(𝑥, 𝑦) = (𝑥𝑦 + 𝑥𝑒𝑦, 𝑥𝑐𝑜𝑠(𝑦), 𝑒𝑥𝑦)  and ℎ(𝑥, 𝑦) = 𝑒(𝑥+𝑦). 

Find 𝐷𝑓(𝑥, 𝑦), 𝐷ℎ(𝑥, 𝑦), and 𝐷(ℎ(𝑥, 𝑦)(𝑓(𝑥, 𝑦)) at (𝑥, 𝑦) = (1,0). 

 

 

5.      Let      𝑓(𝑥, 𝑦) =
𝑥𝑦3

𝑥3+𝑦6       𝑖𝑓  (𝑥, 𝑦) ≠ (0,0) 

                          = 0           𝑖𝑓  (𝑥, 𝑦) = (0,0). 

𝑎.   Find 𝑓𝑥(𝑥, 𝑦), 𝑓𝑦(𝑥, 𝑦) for all (𝑥, 𝑦) ∈ ℝ2. 

b.   Determine if 𝑓(𝑥, 𝑦) is continuous at (0,0). 

c.    Determine if 𝑓 is differentiable at (0,0). 

 

 

6.        Let 𝑓(𝑥, 𝑦) = (2𝑥 + 3𝑦, 𝑥𝑦2)  and 

 𝑔(𝑢, 𝑣, 𝑤) = (𝑒𝑢 + 𝑣 + 𝑤, 𝑒(𝑣−𝑤) + 𝑤). 

a.   Find 𝐷𝑓(𝑥, 𝑦)  and 𝐷𝑔(𝑢, 𝑣, 𝑤).   

b.   Let ℎ(𝑢, 𝑣, 𝑤) = 𝑓(𝑔(𝑢, 𝑣, 𝑤)).  Use the chain rule to find  

  𝐷ℎ(0, −2, −2).  

 

 

 


