
• Geometry and trigonometry  
 
Circle of radius r: circumference = 2πr; area = πr2. 
Sphere of radius r: area = 4πr2; volume = 4/3πr3. 
Right circular cylinder of radius r and height h: 

Area = 2πr2+2πrh; volume = πr2h. 
Triangle of base b and altitude h: area = 1/2 bh. 
 
 
Quadratic Formula 
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Trigonometric Functions of Angle θ 
 
sinθ = y/r      cosθ = x/r 
tanθ = y/x     cotθ = x/y  
secθ = r/x     cscθ = r/y 
 
Trigonometric Identities 
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• Expansions 
 
Binomial: 
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Exponential: 
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Trigonometric:  
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• Derivative and Integrals 
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• Vector Derivatives 
 

Cartesian.                      

Gradient: zyx ˆˆˆ
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Laplacian: 2
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Spherical.           
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Laplacian: 2
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Cylindrical.  

Gradient: zφρ ˆˆ1ˆ
z
tttt

∂
∂

φ∂
∂

ρρ∂
∂

++=∇  

Divergence: 
z

vv
v z

∂
∂

φ∂
∂

ρ
ρ

ρ∂
∂

ρ
φ

ρ ++=⋅∇
1)(1v  

Curl: zφρv ˆ]
)(

[1ˆ][ˆ]1[
θ∂

∂
ρ∂

ρ∂
ρ∂

∂
∂

∂
∂
∂

φ∂
∂

ρ
ρφρφ vv

s
v

z
v

z
vv zz −+−+−=×∇  

Laplacian: 2

2

2

2

2
2 1)(1

z
tttt

∂
∂

φρρ∂
∂ρ

ρρ
+

∂
∂

+
∂
∂

=∇  

 
 
 
 
 
 



 
 

• Spherical and cylindrical coordinates 
 

Spherical 
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Cylindrical 
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• Vector Identities 
 

Triple Products 
 

1. B)(ACA)(CBC)(BA ×⋅=×⋅=×⋅  
2. B)ACA)B(CC)(BA ⋅−⋅=×× (  

 
Product Rules 

 
1. )()()( fggffg ∇+∇=∇  
2. )A(B)B(AA)(BB)(AC)(A ∇⋅+∇⋅+×∇×+×∇×=⋅∇  
3. )( fff ⋅∇+⋅∇=⋅∇ AA)(A)(  
4. B)(AA)(BB)(A ×∇⋅−×∇⋅=×⋅∇  
5. )( fff ∇×−×∇=×∇ AA)(A)(  
6. A)B(B)A()B(A)A(BB)(A ⋅∇−⋅∇+∇⋅−∇⋅=××∇  

 
Second Derivatives 
 

1. 0=×∇⋅∇ A)(  
2. 0)( =∇×∇ f  
3. AA)(A)( 2∇−⋅∇∇=×∇×∇  
 

 
• Fundamental Theorems: 

 
Gradient Theorem: )()()( abl
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Divergence Theorem: ∫ ∫ ⋅=⋅∇ aAA ddτ)(  
 
Curl Theorem: ∫ ∫ ⋅=×∇ lAaA dd)(  

 
 


