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Let 

F (x, y, z) = 

( cos(
√

1 + x7 + zy9) , tan(x7 + y2 + 1/z) , tan−
1(exyz + cos6(x8 − y + 3z) ) , 

 

and let (P, Q, R) = curl F. Compute  

 
∂P ∂Q ∂R 

+ + . 
∂x ∂y ∂z 

 

Be sure to explain everything. 
 

𝐹 = (𝐴, 𝐵, 𝐶) 

𝑐𝑢𝑟𝑙𝐹 = (𝐶𝑦 − 𝐵𝑧, 𝐴𝑧 − 𝐶𝑥 , 𝐵𝑥 − 𝐴𝑦) 

𝑑𝑖𝑣(𝑐𝑢𝑟𝑙𝐹) = 𝐶𝑦𝑥 − 𝐵𝑧𝑥 − 𝐴𝑧𝑦 − 𝐶𝑥𝑦 − 𝐵𝑥𝑧 − 𝐴𝑦𝑧 = 0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Calculate the surface integral 
∫ ∫

S F · d S, where 
F(x, y, z) = ( 2x + y + z , x + 2y + z , x + y + 2z ) 

where S is the surface of the box bounded by the planes x = 0, x = 1, y = 0, y = 4, z = 0, z = 5. 

∬𝐹𝑑𝑆 = ∫ ∫ ∫ 6𝑑𝑧
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