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4-8a 
• Rectangular-spherical conversions 

o 𝑥 = 𝜌 cos 𝜃 sin 𝜙 
o 𝑦 = 𝜌 sin 𝜃 sin 𝜙 
o 𝑧 = 𝜌 cos 𝜙 
o 𝑥2 + 𝑦2 + 𝑧2 = 𝜌2 

 

4-8b 

Exercise: 

• Sketch the solid described by the given inequalities. 
1 ≤ 𝜌 ≤ 2,  𝜋 2⁄ ≤ 𝜙 ≤ 𝜋 

 

• The triple integral in spherical coordinates 

o ∭ 𝑓(𝑥, 𝑦, 𝑧) 𝑑𝑉
𝐸

 

= ∫ ∫ ∫ 𝑓(
𝑔2(𝜃,𝜙)

𝑔1(𝜃,𝜙)

𝛽

𝛼

𝜌 cos 𝜃 sin 𝜙 , 𝜌 sin 𝜃 sin 𝜙 , 𝜌 cos 𝜙) 𝜌2 sin 𝜙  𝑑𝜌 𝑑𝜃 𝑑𝜙
𝑑

𝑐

 

o Note that 𝑑𝑉 = 𝜌2 sin 𝜙  𝑑𝜌 𝑑𝜃 𝑑𝜙 
 

Exercises: 

4-8c 
• Sketch the solid whose volume is given by the integral and evaluate the integral. 

∫ ∫ ∫ 𝜌2 sin 𝜙  𝑑𝜌 𝑑𝜃 𝑑𝜙
sec 𝜙

0

2𝜋

0

𝜋 4⁄

0

 

 

4-8d 

• Use spherical coordinates to evaluate ∭ 𝑦2𝑥2 𝑑𝑉
𝐸

,  where 𝐸 lies above the cone  

𝜙 = 𝜋 3⁄  and below the sphere 𝜌 = 1. 
 

4-8e 
• Evaluate the integral by changing to spherical coordinates. 

∫ ∫ ∫ (𝑥2𝑧 + 𝑦2𝑧 + 𝑧3) 𝑑𝑧 𝑑𝑥 𝑑𝑦
√𝑎2−𝑥2−𝑦2

−√𝑎2−𝑥2−𝑦2

√𝑎2−𝑦2

−√𝑎2−𝑦2

𝑎

−𝑎
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