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Density  
http://www.density.com/what.htm	



Density = Mass / Volume [g/mL or g/cm3; g/L; kg/m3]!



Density 	





Density 
Density = Mass / Volume [g/mL or g/cm3]; g/L; kg/m3 

Very Dense Astronomical Objects: White Dwarfs!
http://antwrp.gsfc.nasa.gov/apod/ap961203.html!
D = 1 x 10 9 kg/m3  = 1 x 10 3 kg/cm3!

= 1 x 10 6 g/cm3!
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1dm3= 1 L

1 cm

1 cm

1m3

1cm3= 1 mL

	

Calculate the density [D(ρ) = ? g/cm3 ] of a white dwarf. 	


A white dwarf volume of 1 m3 has as a mass of 1.0 x 109  kg.	



(1 kg = 1000g; 1 m3 = 1 x 10 6 cm3 )	



D(ρ) = ? g/cm3    !

1.0 x 109  kg / 1 m3 !



•  Using exact numbers / “scale factors” UNITS!
•  A Bookkeeping Method: Example!
!Calculate the density [D(ρ) = ? g/cm3 ] of a white dwarf,
 1.0 x 109  kg / 1 m3 !

•  (1 kg = 1000g; 1 m3 = 1 x 10 6 cm3; 1 Ton (T) = 1000kg)!
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__________________ = ________!kg!

m3!

? g!

? cm3!

m3!

cm3!

g!

kg!1!

Dimensional Analysis  
Conversion/Unit Factor Calculations!



•  Using exact numbers / “scale factors” UNITS!
•  A Bookkeeping Method: Example!
!Calculate the density [D(ρ) = ? g/cm3 ] of a white dwarf,
 1.0 x 109  kg / 1 m3 !

•  (1 kg = 1000g; 1 m3 = 1 x 10 6 cm3; 1 Ton (T) = 1000kg)!
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Dimensional Analysis  
Conversion/Unit Factor Calculations!

1,000,000!

1!



•  Using exact numbers / “scale factors” UNITS!
•  A Bookkeeping Method: Example!
!Calculate the density [D(ρ) = ? T/cm3 ] of a white dwarf,
 1.0 x 109  kg / 1 m3 !

•  (1 kg = 1000g; 1 m3 = 1 x 10 6 cm3; 1 Ton (T) = 1000kg)!
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__________________ = ______!kg!

m3!

? T!

? cm3!

m3!

cm3!

T!

kg!

Dimensional Analysis  
Conversion/Unit Factor Calculations!



•  Using exact numbers / “scale factors” UNITS!
•  A Bookkeeping Method: Example!
!Calculate the density [D(ρ) = ? T/cm3 ] of a white dwarf,
 1.0 x 109  kg / 1 m3 !

•  (1 kg = 1000g; 1 m3 = 1 x 10 6 cm3; 1 Ton (T) = 1000kg)!
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Dimensional Analysis  
Conversion/Unit Factor Calculations!
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Density 
Density = Mass / Volume ���

[g/mL or g/cm3 or kg/L]; [Also for other objects: g/L or mg/cm3; kg/m3]  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Density 
Density = Mass / Volume ���

[g/mL or g/cm3 or kg/L]; [Also for other objects: g/L or mg/cm3; kg/m3]  
1

÷ 1 T /1cm3 = !40  T / 1cm3! 40 times 
larger!



•  Calculate the density of 1 teaspoon (tsp) of an
 astronomical object that is claimed to weigh 3
 metric tons (T).!
!3 T /1 tsp → ? T/cm3 → ? kg/cm3 → ? g/cm3!

•  (1 tsp = 4.9289 mL; 1 T = 1,000 kg; 1 kg = 1,000 g; 1 mL = 1 cm3  )!

1

_________________ = ________!T!

tsp!

? T!

 cm3!

tsp!

mL!

mL!

cm3!

Dimensional Analysis  
Conversion/Unit Factor Calculations!



•  Calculate the density of 1 teaspoon (tsp) of an
 astronomical object that is claimed to weigh 3
 metric tons (T).!
!3 T /1 tsp → ? T/cm3 → ? kg/cm3 → ? g/cm3!

•  (1 tsp = 4.9289 mL; 1 T = 1,000 kg; 1 kg = 1,000 g; 1 mL = 1 cm3  )!
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Dimensional Analysis  
Conversion/Unit Factor Calculations!

6 x 10-1!



•  Calculate the density of 1 teaspoon (tsp) of an
 astronomical object that is claimed to weigh 3
 metric tons (T).!
!3 T /1 tsp → ? T/cm3 → ? kg/cm3 → ? g/cm3!

•  (1 tsp = 4.9289 mL; 1 T = 1,000 kg; 1 kg = 1,000 g; 1 mL = 1 cm3  )!
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Dimensional Analysis  
Conversion/Unit Factor Calculations!

6 x 102!



•  Calculate the density of 1 teaspoon (tsp) of an
 astronomical object that is claimed to weigh 3
 metric tons (T).!
!3 T /1 tsp → ? T/cm3 → ? kg/cm3 → ? g/cm3!

•  (1 tsp = 4.9289 mL; 1 T = 1,000 kg; 1 kg = 1,000 g; 1 mL = 1 cm3  )!

1

___________________________ = ________!T!
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tsp!
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kg!
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Dimensional Analysis  
Conversion/Unit Factor Calculations!

6 x 105!



Density: Ultralight microlattices 
Density = Mass / Volume [g/mL or g/cm3; g/L; kg/m3]  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Engineering Ultralight Microlattices 
Density = Mass / Volume [g/mL or g/cm3; g/L; kg/m3]  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Density 
Density = Mass / Volume [g/mL or g/cm3; g/L; kg/m3]	



• Aerographite is a synthetic foam
 consisting of a porous interconnected
 network of carbon nanotubes. It was first
 reported by researchers at the University
 of Kiel and the Technical University of
 Hamburg in Germany in a scientific
 journal in June 2012. It’s density is:!
• D = 0.18 mg/cm3!
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Density 
Density = Mass / Volume [g/mL or g/cm3; g/L; kg/m3]	
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QUESTION	





Answer	





1

__________________________ = !ft2! in2!

ft2!

cm2!

in2!

Dimensional Analysis  
Conversion/Unit Factor Calculations!

cm!
cm3 !?!



1

__________________________ = !ft2! in2!

ft2!

cm2!

in2!
1!

12 x 12!
31.2!

2.54 x 2.54!

1!

Dimensional Analysis  
Conversion/Unit Factor Calculations!

cm!
cm3 !

 0.066667222 cm3 !
6.67 x 10-2 cm3 !



Densities of Various Common Substances* 	





Density 
Density = Mass / Volume [g/mL or g/cm3; g/L]  

Mass = Density x Volume 	



• How many grams of air are there in PS 221?!
• The room has dimensions of ~ 3.5 m x 11 m x 10. m. !• Dair = 1.22 x 10-3 g/cm3 (1.22  g/L) !
• 1m3  = 100 cm x 100 cm x 100 cm; !• 1000 cm3 = 1 L; 1 mL = 1 cm3!

1

A.  1.22 x 103 g!
B.  385,000,000 g!
C. 3.85 x 10 6 g!
D. 47,000,000 g!
E.  4.70 x 10 8 g!



Density 
Density = Mass / Volume [g/mL or g/cm3; g/L]  

Mass = Density x Volume 	



• How many grams of air are there in PS 221?!
• The room has dimensions of ~ 3.5 m x 11 m x 10. m. !• Dair = 1.22 x 10-3 g/cm3 (1.22  g/L) !
• 1m3  = 100 cm x 100 cm x 100 cm; !• 1000 cm3 = 1 L; 1 mL = 1 cm3!

1

A.  1.22 x 103 g!
B.  385,000,000 g!
C. 3.85 x 10 6 g!
D. 47,000,000 g!
E.  4.70 x 10 8 g!



• How many grams of air are there in PS 221?!
• The room has dimensions of ~ 3.50 m x 11.0 m x

 10.0 m. =  ? m3!
• Dair = 1.22 x 10-3 g/cm3 (1.22  g/L) !
• 1m3  = 100 cm x 100 cm x 100 cm; !
• 1000 cm3 = 1 L; 1 mL = 1 cm3!

1

___________________ = !m3! cm3!

m3!

g!

cm3!

385!
1.22!

1!

Dimensional Analysis  
Conversion/Unit Factor Calculations!

g!?!

385 m3!



• How many grams of air are there in PS 221?!
• The room has dimensions of ~ 3.50 m x 11.0 m x

 10.0 m. =  ? m3!
• Dair = 1.22 x 10-3 g/cm3 (1.22  g/L) !
• 1m3  = 100 cm x 100 cm x 100 cm; !
• 1000 cm3 = 1 L; 1 mL = 1 cm3!

1

___________________ = !m3! cm3!

m3!

g!

cm3!
1!

1 x 106!

385!
1.22!

1!

Dimensional Analysis  
Conversion/Unit Factor Calculations!

g!
 470. x 10 6 g!
4.70 x 10 8 g!

385 m3!


