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            Directional Derivatives and Gradients- HW Problems 

 

Find the directional derivative at the given point in the direction of 𝑣⃗. 

1.    𝑓(𝑥, 𝑦) = 𝑒𝑥𝑦 + 𝑥2 + 𝑦2    at   (1, 2),          𝑣⃗ = −4𝑖 + 3𝑗 

2.    𝑓(𝑥, 𝑦) = 𝑥𝑦2 + 𝑥3𝑦           at    (−1, 1),       𝑣⃗ = 𝑖 + 𝑗 

3.    𝑓(𝑥, 𝑦, 𝑧) = 𝑥3𝑦2 + 𝑒(𝑦+𝑧) − 2𝑥𝑠𝑖𝑛(𝑧) at  (1,0,0), 𝑣⃗ = 2𝑖 − 2𝑗 + 𝑘⃗⃗  

 

4.    Find a vector perpendicular to the curve 𝑥2 − 2𝑥𝑦 + 𝑦3 = 5 at 

(1,2). 

 

Find the tangent plane and normal line to the surface at the given 

point. 

5.    𝑥2 + 𝑦2 − 𝑧2 + 2𝑥𝑦 − 2𝑥𝑧 = 2     at (−1, 2, 1). 

6.    𝑥𝑒𝑦 + 𝑦2 + 𝑧2 = 7   at   (−2, 0, 3)     

 

7.    The electrical potential 𝑉 at a point in space is given by    

𝑉(𝑥, 𝑦, 𝑧) = 4𝑥2 + 2𝑥𝑧 − 𝑥𝑦𝑧. 

a.    Find the rate of change of 𝑉 at the point 𝐴(1, 2, −3) in the 

direction 𝑣⃗ = 𝑖 − 𝑗 + 𝑘⃗⃗. 

b.    In which direction does 𝑉 change the fastest at 𝐴(1, 2, −3)? 

c.    What is the maximum rate of change of 𝑉 at 𝐴(1, 2, −3)? 


