
Answer on Question#38069 – Math - Calculus 

a. We have 

𝑓(𝑥, 𝑦) = 𝑥2𝑦3 − 𝑦4,   (2,1),   𝜃 = 𝜋 4⁄  

Find ∇⃗⃗ 𝑓(𝑥, 𝑦): 

∇⃗⃗ 𝑓(𝑥, 𝑦) = 〈
𝜕𝑓

𝜕𝑥
,
𝜕𝑓

𝜕𝑦
〉 = 〈2𝑥𝑦3, 3𝑥2𝑦2 − 4𝑦3〉 

So 

∇⃗⃗ 𝑓(2,1) = 〈2 ∙ 2 ∙ 13, 3 ∙ 22 ∙ 12 − 4 ∙ 13〉 = 〈4, 8〉 

Find 𝑢⃗ : 

𝑢⃗ = 〈cos 𝜃 , sin 𝜃〉 = 〈√2 2⁄ , √2 2⁄ 〉 

Then the directional derivative of 𝑓(𝑥, 𝑦): 

𝐷𝑢⃗⃗ 𝑓 = ∇⃗⃗ 𝑓 ∙ 𝑢⃗ = 〈4, 8〉 ∙ 〈√2 2⁄ , √2 2⁄ 〉 = 2√2 + 4√2 = 6√2 

b. We have 

𝑓(𝑥, 𝑦, 𝑧) = √𝑥𝑦𝑧, (3, 2, 6), 𝑣 = 〈1, 2, 2〉 

Find ∇⃗⃗ 𝑓(𝑥, 𝑦, 𝑧): 

∇⃗⃗ 𝑓(𝑥, 𝑦, 𝑧) = 〈
𝜕𝑓

𝜕𝑥
,
𝜕𝑓

𝜕𝑦
,
𝜕𝑓

𝜕𝑧
〉 =

〈𝑦𝑧, 𝑥𝑧, 𝑥𝑦〉

2√𝑥𝑦𝑧
 

So 

∇⃗⃗ 𝑓(3, 2, 6) =
〈12, 18, 6〉

2√36
=

〈12, 18, 6〉

12
= 〈1,

3

2
,
1

2
〉 

Find 𝑢⃗ : 

𝑢⃗ =
𝑣 

|𝑣 |
=

〈1, 2, 2〉

√1 + 4 + 4
=

〈1, 2, 2〉

3
= 〈

1

3
,
2

3
,
2

3
〉 

Then the directional derivative of 𝑓(𝑥, 𝑦, 𝑧): 

𝐷𝑢⃗⃗ 𝑓 = ∇⃗⃗ 𝑓 ∙ 𝑢⃗ = 〈1,
3

2
,
1

2
〉 ∙ 〈

1

3
,
2

3
,
2

3
〉 =

1

3
+ 1 +

1

3
=

5

3
 

Answer: 

a. 𝐷𝑢⃗⃗ 𝑓 = 6√2; 

b. 𝐷𝑢⃗⃗ 𝑓 = 5 3⁄ . 
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