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Exercise conservative forces 

No sketch needed: this is a purely mathemaical exercise. 
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a) ∇""⃗ × 𝐹⃗ = '
𝑥) 𝑦) 𝑧̂
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𝑥 𝑦 𝑧
' = 0					thus F is conservative and a potential exists 

b) 𝐹⃗ = −∇""⃗ 𝑉 →
𝜕
𝜕𝑥 𝑉 = 	−𝑥 → 𝑉 =	−

1
2 𝑥

9 + 𝑓(𝑦, 𝑧)

𝜕
𝜕𝑦 𝑉 = 	−𝑦 → 𝑉 = −

1
2𝑦

9 + 𝑔(𝑥, 𝑧)

𝜕
𝜕𝑧 𝑉 = 	−𝑧 → 𝑉 = −

1
2 𝑧

9 + ℎ(𝑥, 𝑦)

 

Thus, we can take: 𝑉(𝑥, 𝑦, 𝑧) = − A
9
𝑥9 − A

9
𝑦9 − A

9
𝑧9 + 𝐶 

With C any constant we like. 

2) 

a) ∇""⃗ × 𝐹⃗ = '
𝑥) 𝑦) 𝑧̂
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𝑦 𝑥 𝑧
' = 0𝑥) − 0𝑦 + C -

-.
𝑥 − -

-/
𝑦D 𝑧̂ = 0	

thus F is conservative and a potential exists. 
b) 𝐹⃗ = −∇""⃗ 𝑉 →

𝜕
𝜕𝑥 𝑉 = 	−𝑦 → 𝑉 = 	−𝑥𝑦 + 𝑓(𝑦, 𝑧)

𝜕
𝜕𝑦 𝑉 = 	−𝑥 → 𝑉 = −𝑥𝑦 + 𝑔(𝑥, 𝑧)

𝜕
𝜕𝑧 𝑉 = 	−𝑧 → 𝑉 = −

1
2 𝑧

9 + ℎ(𝑥, 𝑦)

Thus, we can take: 𝑉(𝑥, 𝑦, 𝑧) = −𝑥𝑦 − A
9
𝑧9 + 𝐶 

With C any constant we like. 


