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True/False.
1. For a function 𝑓 (𝑥, 𝑦), if 𝑓𝑥 and 𝑓𝑦 both exists at (1, 2), then for any unit vector ®𝑢 = (𝑎, 𝑏),

𝐷𝑢𝑓 (1, 2) = 𝑓𝑥 (1, 2)𝑎 + 𝑓𝑦 (1, 2)𝑏.

2. Consider 𝑓 (𝑥1, 𝑥2, 𝑥3).
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when ®𝑣 = 〈0, 1, 0〉.

3. If 𝑓 (𝑥1(𝑡), 𝑥2(𝑡), · · · , 𝑥𝑛(𝑡)) = 𝑓 (®𝑟(𝑡)) is a function of 𝑛 variables, and each variable 𝑥𝑖 is a function of 𝑡. Then
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= ®∇𝑓 (𝑡0) · ®𝑟′(𝑡0).

Examples.
4. What is the gradient vector of

𝑓 (𝑥, 𝑦, 𝑧) = 𝑥2 𝑦4 + cos(𝑧 + 𝑦2) − 7𝑥𝑧?

5. Find the directional derivative of
𝑔(𝑟, 𝜃) = 𝑟2 − 𝑟 cos(4𝜃)

in the Cartesian direction of (−1, 0) at 𝑟 = 3, 𝜃 = 𝜋
2 .

6. (a) What is the directional derivative of

𝑓 (𝑥, 𝑦) = 1
𝑦 − 𝑥2

at (−2, 3)

in the direction of 𝑢 = 〈1, 2, 0〉?
(b) In which direction is the rate of change maximized?

7. Find the normal vector to the surface
𝑥2 + 𝑦2 + 𝑧2 = 65

at (7, 0, 4).

8. Find the normal vector to the surface
𝑥3 + 𝑦𝑧2 = 11

at (3,−1, 4).


