
Answer on Question #70036 – Math – Calculus 

Question 

Obtain the directional derivative for a scalar field phi(x, y, z) = 3(x^2)y - (y^3)(z^2) at 

the point (1, -2, -1) in the direction i^cap+j^cap+k^cap. 

 

Solution 

𝜙(𝑥, 𝑦, 𝑧)  =  3(𝑥2)𝑦 − (𝑦3)(𝑧2)  

∇𝜙 = (
𝜕𝜙

𝜕𝑥
,
𝜕𝜙

𝜕𝑦
,
𝜕𝜙

𝜕𝑧
) = (6𝑥𝑦, 3𝑥2 − 3𝑦2𝑧2, −2𝑦3𝑧) 

∇𝜙(1, −2, −1) = (6(1)(−2), 3(1)2 − 3(−2)2(−1)2, −2(−2)3(−1)) 

∇𝜙(1, −2, −1) = (−12, −9, −16) 

|𝑖̂ + 𝑗̂ + 𝑘̂| = √12 + 12 + 12 = √3 

The directional derivative is 

𝜕𝜙

𝜕𝑙
(1, −2, −1) = (−12, −9, −16)

(1, 1, 1)

√3
=

1

√3
(−12(1) − 9(1) − 16(1)) = −

37

√3
. 

Answer: −
37

√3
. 
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