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Important Ellipsoid Formulas

1) Axis of Ellipsoid Formulas 
1.1) First Semi Axis of Ellipsoid Formula 

Formula

a =
3 ⋅ V

4 ⋅ 𝜋 ⋅ b ⋅ c

Example with Units

10.2314m =
3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 7m ⋅ 4m

1.2) First Semi Axis of Ellipsoid given Surface Area Formula 
Formula

a =

(






(3 ⋅ (
SA
4 ⋅ 𝜋

)
1.6075

) - ( b ⋅ c )
1.6075

b1.6075 + c1.6075

)






1
1.6075

Example with Units

9.9376m =

(






(3 ⋅ (
600m²

4 ⋅ 3.1416
)
1.6075

) - ( 7m ⋅ 4m ) 1.6075

7m
1.6075

+ 4m
1.6075

)






1
1.6075

1.3) Second Semi Axis of Ellipsoid Formula 
Formula

b =
3 ⋅ V

4 ⋅ 𝜋 ⋅ a ⋅ c

Example with Units

7.162m =
3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 10m ⋅ 4m
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1.4) Second Semi Axis of Ellipsoid given Surface Area Formula 
Formula

b =

(






(3 ⋅ (
SA
4 ⋅ 𝜋

)
1.6075

) - ( a ⋅ c ) 1.6075

a
1.6075

+ c
1.6075

)






1
1.6075

Example with Units

6.95m =

(






(3 ⋅ (
600m²

4 ⋅ 3.1416
)
1.6075

) - ( 10m ⋅ 4m ) 1.6075

10m
1.6075

+ 4m
1.6075

)






1
1.6075

1.5) Third Semi Axis of Ellipsoid Formula 
Formula

c =
3 ⋅ V

4 ⋅ 𝜋 ⋅ a ⋅ b

Example with Units

4.0926m =
3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 10m ⋅ 7m

1.6) Third Semi Axis of Ellipsoid given Surface Area Formula 
Formula

c =

(






(3 ⋅ (
SA
4 ⋅ 𝜋

)
1.6075

) - ( a ⋅ b )
1.6075

a
1.6075

+ b
1.6075

)






1
1.6075

Example with Units

3.9446m =

(






(3 ⋅ ( 600m²

4 ⋅ 3.1416 )
1.6075

) - ( 10m ⋅ 7m )
1.6075

10m
1.6075 + 7m

1.6075

)






1
1.6075
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2) Surface Area of Ellipsoid Formulas 
2.1) Surface Area of Ellipsoid Formula 

Formula

SA = 4 ⋅ 𝜋 ⋅ (
( a ⋅ b )

1.6075
+ ( b ⋅ c )

1.6075
+ ( a ⋅ c )

1.6075

3 )

1
1.6075

Example with Units

603.2371m² = 4 ⋅ 3.1416 ⋅ (
( 10m ⋅ 7m ) 1.6075 + ( 7m ⋅ 4m ) 1.6075 + ( 10m ⋅ 4m ) 1.6075

3 )

1
1.6075

2.2) Surface Area of Ellipsoid given Volume, First, and Second Semi Axes Formula 
Formula

SA = 4 ⋅ 𝜋 ⋅
(





( a ⋅ b )
1.6075

+ ( 3 ⋅ V
4 ⋅ 𝜋 ⋅ a )

1.6075

+ ( 3 ⋅ V
4 ⋅ 𝜋 ⋅ b )

1.6075

3

)





1
1.6075

Example with Units

608.6864m² = 4 ⋅ 3.1416 ⋅
(





( 10m ⋅ 7m )
1.6075

+ (
3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 10m
)
1.6075

+ (
3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 7m
)
1.6075

3

)





1
1.6075

2.3) Surface Area of Ellipsoid given Volume, First, and Third Semi Axes Formula 
Formula

SA = 4 ⋅ 𝜋 ⋅
(





( 3 ⋅ V
4 ⋅ 𝜋 ⋅ c

)
1.6075

+ ( 3 ⋅ V
4 ⋅ 𝜋 ⋅ a

)
1.6075

+ ( a ⋅ c ) 1.6075

3

)





1
1.6075

Example with Units

613.7431m² = 4 ⋅ 3.1416 ⋅
(





( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 4m
)
1.6075

+ ( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 10m
)
1.6075

+ ( 10m ⋅ 4m )
1.6075

3

)





1
1.6075
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2.4) Surface Area of Ellipsoid given Volume, Second, and Third Semi Axes Formula 
Formula

SA = 4 ⋅ 𝜋 ⋅
(





( 3 ⋅ V
4 ⋅ 𝜋 ⋅ c

)
1.6075

+ ( b ⋅ c ) 1.6075 + ( 3 ⋅ V
4 ⋅ 𝜋 ⋅ b

)
1.6075

3

)





1
1.6075

Example with Units

615.251m² = 4 ⋅ 3.1416 ⋅
(





( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 4m
)
1.6075

+ ( 7m ⋅ 4m )
1.6075

+ ( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 7m
)
1.6075

3

)





1
1.6075

3) Surface to Volume Ratio of Ellipsoid Formulas 
3.1) Surface to Volume Ratio of Ellipsoid Formula 

Formula

RA/V =
3 ⋅ (

( a ⋅ b )
1.6075

+ ( b ⋅ c )
1.6075

+ ( a ⋅ c )
1.6075

3
)

1
1.6075

a ⋅ b ⋅ c

Example with Units

0.5143m⁻¹ =
3 ⋅ ( ( 10m ⋅ 7m )

1.6075
+ ( 7m ⋅ 4m )

1.6075
+ ( 10m ⋅ 4m )

1.6075

3
)

1
1.6075

10m ⋅ 7m ⋅ 4m

3.2) Surface to Volume Ratio of Ellipsoid given Surface Area Formula 
Formula

RA/V =
SA

4
3
⋅ 𝜋 ⋅ a ⋅ b ⋅ c

Example with Units

0.5116m⁻¹ =
600m²

4
3
⋅ 3.1416 ⋅ 10m ⋅ 7m ⋅ 4m
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3.3) Surface to Volume Ratio of Ellipsoid given Surface Area, First and Second Semi Axes
Formula 

Formula

RA/V =
SA

4 ⋅ 𝜋 ⋅ a ⋅ b
3

⋅
(




(3 ⋅ ( SA
4 ⋅ 𝜋 )

1.6075
) - ( a ⋅ b )

1.6075

a1.6075 + b1.6075
)




1
1.6075

Example with Units

0.5187m⁻¹ =
600m²

4 ⋅ 3.1416 ⋅ 10m ⋅ 7m

3 ⋅
(




(3 ⋅ (
600m²

4 ⋅ 3.1416 )
1.6075

) - ( 10m ⋅ 7m )
1.6075

10m
1.6075 + 7m

1.6075

)




1
1.6075

3.4) Surface to Volume Ratio of Ellipsoid given Surface Area, First and Third Semi Axis
Formula 

Formula

RA/V =
SA

4 ⋅ 𝜋 ⋅ a ⋅ c
3 ⋅

(




(3 ⋅ (
SA
4 ⋅ 𝜋 )

1.6075
) - ( a ⋅ c )

1.6075

a1.6075 + c1.6075
)




1
1.6075

Example with Units

0.5153m⁻¹ =
600m²

4 ⋅ 3.1416 ⋅ 10m ⋅ 4m

3
⋅
(




(3 ⋅ ( 600m²

4 ⋅ 3.1416 )
1.6075

) - ( 10m ⋅ 4m )
1.6075

10m
1.6075 + 4m

1.6075
)




1
1.6075
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3.5) Surface to Volume Ratio of Ellipsoid given Surface Area, Second and Third Semi Axes
Formula 

Formula

RA/V =
SA

4 ⋅ 𝜋 ⋅ b ⋅ c
3

⋅
(




(3 ⋅ ( SA
4 ⋅ 𝜋 )

1.6075
) - ( b ⋅ c )

1.6075

b1.6075 + c1.6075
)




1
1.6075

Example with Units

0.5148m⁻¹ =
600m²

4 ⋅ 3.1416 ⋅ 7m ⋅ 4m

3 ⋅
(




(3 ⋅ (
600m²

4 ⋅ 3.1416 )
1.6075

) - ( 7m ⋅ 4m )
1.6075

7m
1.6075 + 4m

1.6075

)




1
1.6075

3.6) Surface to Volume Ratio of Ellipsoid given Volume Formula 
Formula

RA/V =
4 ⋅ 𝜋 ⋅ ( ( a ⋅ b )

1.6075
+ ( b ⋅ c )

1.6075
+ ( a ⋅ c )

1.6075

3 )

1
1.6075

V

Example with Units

0.5027m⁻¹ =
4 ⋅ 3.1416 ⋅ (

( 10m ⋅ 7m )
1.6075

+ ( 7m ⋅ 4m )
1.6075

+ ( 10m ⋅ 4m )
1.6075

3
)

1
1.6075

1200m³

3.7) Surface to Volume Ratio of Ellipsoid given Volume, First and Second Semi Axes Formula

Formula

RA/V =

4 ⋅ 𝜋 ⋅ (
( a ⋅ b )

1.6075
+ ( 3 ⋅ V

4 ⋅ 𝜋 ⋅ a )
1.6075

+ ( 3 ⋅ V
4 ⋅ 𝜋 ⋅ b )

1.6075

3
)

1
1.6075

V

Example with Units

0.5072m⁻¹ =

4 ⋅ 3.1416 ⋅ (
( 10m ⋅ 7m )

1.6075
+ ( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 10m
)
1.6075

+ ( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 7m
)
1.6075

3
)

1
1.6075

1200m³
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3.8) Surface to Volume Ratio of Ellipsoid given Volume, First and Third Semi Axes Formula 
Formula

RA/V =

4 ⋅ 𝜋 ⋅ (
( 3 ⋅ V
4 ⋅ 𝜋 ⋅ c )

1.6075
+ ( 3 ⋅ V

4 ⋅ 𝜋 ⋅ a )
1.6075

+ ( a ⋅ c )
1.6075

3
)

1
1.6075

V

Example with Units

0.5115m⁻¹ =

4 ⋅ 3.1416 ⋅ (
( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 4m
)
1.6075

+ ( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 10m
)
1.6075

+ ( 10m ⋅ 4m )
1.6075

3
)

1
1.6075

1200m³

3.9) Surface to Volume Ratio of Ellipsoid given Volume, Second and Third Semi Axes Formula

Formula

RA/V =

4 ⋅ 𝜋 ⋅ (
(

3 ⋅ V
4 ⋅ 𝜋 ⋅ c )

1.6075
+ ( b ⋅ c )

1.6075
+ (

3 ⋅ V
4 ⋅ 𝜋 ⋅ b )

1.6075

3
)

1
1.6075

V

Example with Units

0.5127m⁻¹ =

4 ⋅ 3.1416 ⋅ (
( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 4m
)
1.6075

+ ( 7m ⋅ 4m )
1.6075

+ ( 3 ⋅ 1200m³

4 ⋅ 3.1416 ⋅ 7m
)
1.6075

3
)

1
1.6075

1200m³

4) Volume of Ellipsoid Formulas 
4.1) Volume of Ellipsoid Formula 

Formula

V =
4
3 ⋅ 𝜋 ⋅ a ⋅ b ⋅ c

Example with Units

1172.8613m³ =
4
3 ⋅ 3.1416 ⋅ 10m ⋅ 7m ⋅ 4m
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Evaluate Formula 

Evaluate Formula 

4.2) Volume of Ellipsoid given Surface Area, First and Second Semi Axes Formula 
Formula

V =
4 ⋅ 𝜋 ⋅ a ⋅ b

3
⋅

(






(3 ⋅ (
SA
4 ⋅ 𝜋

)
1.6075

) - ( a ⋅ b ) 1.6075

a
1.6075

+ b
1.6075

)






1
1.6075

Example with Units

1156.6295m³ =
4 ⋅ 3.1416 ⋅ 10m ⋅ 7m

3 ⋅

(






(3 ⋅ (
600m²

4 ⋅ 3.1416
)
1.6075

) - ( 10m ⋅ 7m ) 1.6075

10m
1.6075

+ 7m
1.6075

)






1
1.6075

4.3) Volume of Ellipsoid given Surface Area, First and Third Semi Axes Formula 
Formula

V =
4 ⋅ 𝜋 ⋅ a ⋅ c

3 ⋅

(






(3 ⋅ ( SA
4 ⋅ 𝜋

)
1.6075

) - ( a ⋅ c )
1.6075

a1.6075 + c1.6075

)






1
1.6075

Example with Units

1164.4804m³ =
4 ⋅ 3.1416 ⋅ 10m ⋅ 4m

3
⋅

(






(3 ⋅ (
600m²

4 ⋅ 3.1416
)
1.6075

) - ( 10m ⋅ 4m )
1.6075

10m
1.6075 + 4m

1.6075

)






1
1.6075
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Evaluate Formula 
4.4) Volume of Ellipsoid given Surface Area, Second and Third Semi Axes Formula 

Formula

V =
4 ⋅ 𝜋 ⋅ b ⋅ c

3
⋅

(






(3 ⋅ (
SA
4 ⋅ 𝜋

)
1.6075

) - ( b ⋅ c ) 1.6075

b
1.6075

+ c
1.6075

)






1
1.6075

Example with Units

1165.5398m³ =
4 ⋅ 3.1416 ⋅ 7m ⋅ 4m

3 ⋅

(






(3 ⋅ (
600m²

4 ⋅ 3.1416
)
1.6075

) - ( 7m ⋅ 4m ) 1.6075

7m
1.6075

+ 4m
1.6075

)






1
1.6075
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Variables used in list of Ellipsoid
Formulas above

a First Semi Axis of Ellipsoid (Meter)

b Second Semi Axis of Ellipsoid (Meter)

c Third Semi Axis of Ellipsoid (Meter)

RA/V Surface to Volume Ratio of Ellipsoid (1 per

Meter)

SA Surface Area of Ellipsoid (Square Meter)

V Volume of Ellipsoid (Cubic Meter)

Constants, Functions,
Measurements used in list of

Ellipsoid Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant
Measurement: Length in Meter (m)
Length Unit Conversion 
Measurement: Volume in Cubic Meter (m³)
Volume Unit Conversion 
Measurement: Area in Square Meter (m²)
Area Unit Conversion 
Measurement: Reciprocal Length in 1 per Meter
(m⁻¹)
Reciprocal Length Unit Conversion 
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