
x Find the directional derivative of the function 𝑧 =  1
2
𝑙𝑛 𝑡𝑎𝑛 𝑥 − 𝑠𝑖𝑛2𝑦 at a point (

𝜋
4
, 3𝜋

4
) in the

direction of the vector 𝑣 = −𝑖 + √3𝑗.

𝜕𝑧
𝜕𝑥

=  1
2

1
tan𝑥

1
cos2 𝑥

=  cos𝑥
2sin𝑥

. 

𝜕𝑧
𝜕𝑦

= − 2 sin𝑦 cos 𝑦. 

𝜕𝑧
𝜕𝑥|

(𝜋4,3𝜋
4 )

=
1
2
. 

𝜕𝑧
𝜕𝑦

|
(𝜋4,3𝜋

4 )
= 1. 

We need to find the unit 𝑢⃗  vector in the direction of 𝑣  = (−1,√3), which is 

𝑢⃗ =  
𝑣 
|𝑣|

=  
(−1,√3)
√1 + 3

= (
−1
2

,
√3
2 ). 

Thus, the directional derivative at (
𝜋
4
, 3𝜋

4
) in the specified direction is 

𝜕𝑧
𝜕𝑣

= ∇𝑧 ∙ 𝑢⃗ =
1
2

∙ (−
1
2
) + 1 ∙ (

√3
2 ) =  

√3
2

−
1
4

Answer: √3
2

− 1
4
. 

x Find the total differential of the function 𝑤(𝑥, 𝑦, 𝑧) = 1
3
√(𝑥2 + 𝑦2)3 + 𝑥 − 𝑦2

2
+ 𝑡𝑎𝑛−1 𝑦

𝑧
 at the

point       (0, 1, 2). 
We begin by finding the partial derivatives of 𝑤: 

𝑤𝑥 =
6𝑥(𝑥2 + 𝑦2)2 + 1

6√(𝑥2 + 𝑦2)3 + 𝑥 − 𝑦2

2

||

(0,1,2)

=
√2
6

. 

𝑤𝑦 =
6𝑦(𝑥2 + 𝑦2)2 − 𝑦

6√(𝑥2 + 𝑦2)3 + 𝑥 − 𝑦2

2

+
1

(1 + 𝑦
𝑧2

2
)𝑧

||

(0,1,2)

=
5√2
6

+
2
5
. 

𝑤𝑧 = −
𝑦

(1 + 𝑦
𝑧2

2
)𝑧2

|

(0,1,2)

= −
1
5
. 

Thus, we have 𝑑𝑤 = √2
6

𝑑𝑥 + (5√2
6

+ 2
5
)𝑑𝑦 − 1

5
𝑑𝑧 

Answer: 𝑑𝑤 = √2
6

𝑑𝑥 + (5√2
6

+ 2
5
)𝑑𝑦 − 1

5
𝑑𝑧 
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