Honors Chemistry Worksheet on Density and Specific Gravity

Density may be expressed with a variety of units. The SI units of density are kg/m3.

However, more commonly used units are: g/cm3 (cc) and g/mL for solids and liquids and g/L for gases.

Equations:


To find density:
D  =  M / V



D is density; M is mass; and V is volume


To find mass:

M  =  V  x  D


To find volume:
V  =  M / D

Example Calculation:

What is the density of an object massing 43.00 g and having a volume of 39.50 cc?


D  =  M / V 
=  43.00 g / 39.50 cc
=  1.089 g/cc

What is the mass of 0. 550 dm3 of aluminum if aluminum has a density of 2.70 g/cm3?


M  =  V  x  D
=  0.550 dm3  x  2.70 g Al  x   (101 cm)3 Al    =  1,480 g Al





 cm3 Al
         (1 dm)3 Al
      

What is the volume in m3 of 1,350.0 Lbs. of iron? The density of iron is 7.87 g/cc.


V  =  M / D
=  1,350.0 lbs. Fe 




    7.87 g Fe



       cm3 Fe

    = 1,350.0 Lbs. Fe  x   1 cm3  Fe  x   454 g Fe   x    (10-2 m)3 Fe      =





7.87 g Fe     1 Lb. Fe            (1cm)3 Fe

    = 0.077 9 m3 Fe
What is the mass of 356.0 ml of liquid with a specific gravity of 0.820.
Dsubstance  =  Specific gravity  x   Dstandard


=  0.820  x  1.00 g/mL   =  0.820 g/mL
M  =  V  x  D

=   356.0 mL  x  0.820 g   =   292 g

 


   mL
Honors Chemistry Worksheet – Density & Specific Gravity

Practice Problems:

Show all equations, units, significant figures in calculating the following. Use dimensional analysis wherever possible for all conversions!

1. A piece of metal has a mass of 345.6 grams and a volume of 140 cm3. What is its

density?

2. Iron has a density of 7.87 g/ cm3. What is the mass of 250. cm3 of iron?

3. Aluminum has a density of 2.70 g/cm3. What is the mass of a cube of aluminum

that measures 25.0 mm on a side?

4. What is the volume of 85.00 g of iron?

5. A piece of metal has a mass of 0.112 Lbs. and a volume of 3.7 mL. What is its density?

6. A brick has a mass of 2.85 Lbs. and a volume of 0.433 ft3. What is its density?

7. 520 mL of gasoline has a mass of 473 g. What is its density?

8. What is the density of a block of wood with the following dimensions?

Length 22.24 cm 
 Width 5.25 cm  
Height 29.9 mm

The block’s mass is 213.00 g

9. The density of a piece of metal is determined by the water displacement method.

The metal had a mass of 22.88 g. A graduated cylinder was filled with 25.0 mL of

water and after the metal was added the volume was 30.1 mL. What is the density of the metal? If the metal is presumed to be titanium with a density of 4.500. g/cc, what is the absolute and relative error of the work?

10. What is the volume of a 12.5 kg gold ingot? Gold’s density is 19.2 g/cm3.

11. A piece of unknown material has an intricate shape. It has a mass of 162.00 g. You submerge it to find it displaces 604.0 mLs of water. What is the specific gravity of the piece? 

12. A rectangular block measures 2.45 x 5.01 x 8.71 centimeters. It has a mass of 67.82 grams. Determine its density and specific gravity.

13. A cylinder of plastic is 120. mm long, and 42 mm in diameter. It has a mass of 0.995 kg. Determine its specific gravity and indicate whether it would float or sink in water. 

14. A bar measures 21.0 mm x 12.0 mm x 100.0 cm. It has a specific gravity of 2.78. Determine its mass. 
Honors Chemistry Worksheet on Density and Specific Gravity  ANSWER KEY
Density may be expressed with a variety of units. The SI units of density are kg/m3.

However, more commonly used units are: g/cm3 (cc) and g/mL for solids and liquids and g/L for gases.

Equations:


To find density:
D  =  M / V



D is density; M is mass; and V is volume


To find mass:

M  =  V  x  D


To find volume:
V  =  M / D

Example Calculation:

What is the density of an object massing 43.00 g and having a volume of 39.50 cc?


D  =  M / V 
=  43.00 g / 39.50 cc
=  1.089 g/cc

What is the mass of 0. 550 dm3 of aluminum if aluminum has a density of 2.70 g/cm3?


M  =  V  x  D
=  0.550 dm3  x  2.70 g Al  x   (101 cm)3 Al    =  1,480 g Al





 cm3 Al
         (1 dm)3 Al
      

What is the volume in m3 of 1,350.0 Lbs. of iron? The density of iron is 7.87 g/cc.


V  =  M / D
=  1,350.0 lbs. Fe 




    7.87 g Fe



       cm3 Fe

    = 1,350.0 Lbs. Fe  x   1 cm3  Fe  x   454 g Fe   x    (10-2 m)3 Fe      =





7.87 g Fe     1 Lb. Fe            (1cm)3 Fe

    = 0.077 9 m3 Fe
What is the mass of 356.0 ml of liquid with a specific gravity of 0.820.

Dsubstance  =  Specific gravity  x   Dstandard


=  0.820  x  1.00 g/mL   =  0.820 g/mL
M  =  V  x  D


=   356.0 mL  x  0.820 g   =   292 g

 


   mL
Honors Chemistry Worksheet – Density & Specific Gravity

Practice Problems:

Show all equations, units, significant figures in calculating the following. Use dimensional analysis wherever possible for all conversions!

1. A piece of metal has a mass of 345.6 grams and a volume of 140 cm3. What is its

density?

D  =   M   =    345.6 g    =  2.5 g/cm3
          V          140 cm3
2. Iron has a density of 7.87 g/ cm3 . What is the mass of 250. cm3 of iron?

M  =  V  x  D
=  250. cm3 Fe x  7.87 g Fe   =  1,970 g Fe 





  cm3 Fe
         

3. Aluminum has a density of 2.70 g/cm3. What is the mass of a cube of aluminum

that measures 25.0 mm on a side?
Vcube  =  s3   =  (25.0 mm  x   1 cm  )3



        101 mm
M  =  V  x  D
=  15.625 cm3 Al x  2.70 g Al   =  42.2 g Al 





       cm3 Al

4. What is the volume of 85.00 g of iron?


V  =   M  
=  85.00 g Fe 


          D

    7.87 g Fe




       cm3 Fe


    = 85.00 g Fe  x   1 cm3  Fe    =   10.8 cm3 Fe




     7.87 g Fe    

5. A piece of metal has a mass of 0.112 Lbs. and a volume of 3.7 mL. What is its density?

D  =   M   =    0.112 Lbs    x    454 g    =  14 g/mL
          V          3.7 mL               1 Lb. 

6. A brick has a mass of 2.85 Lbs. and a volume of 0.433 ft3. What is its density?

D  =   M   =    2.85 Lbs    x    454 g   x   (1 ft)3  x    (1 in.)3    =  0.106 g/cm3
          V         0.433 ft3           1 Lb.          (12 in.)3  (2.54 cm)3
7. 520 mL of gasoline has a mass of 473 g. What is its density?

D  =   M   =    473 g    =  0.91 g/mL

          V          520 mL

8. What is the density of a block of wood with the following dimensions?

Length 22.24 cm 
 Width 5.25 cm  
Height 29.9 mm

The block’s mass is 213.00 g

Vrectangular solid  =  l  x  w  x  h  =  22.24 cm  x  5.25 cm  x   (29.9 mm  x   1 cm  )




                                                                               101 mm


=   349.112 4 cm3
D  =   M   =         213 g           =  0.610 g/cc

          V         349.112 4 cm3 

9. The density of a piece of metal is determined by the water displacement method.

The metal had a mass of 22.88 g. A graduated cylinder was filled with 25.0 mL of

water and after the metal was added the volume was 30.1 mL. What is the density of the metal? If the metal is presumed to be titanium with a density of 4.500. g/cc, what is the absolute and relative error of the work?
NOTE: Look at use of EQUATIONS in this Problem!!
Vmetal  =  Vmetal + water    -   Vwater   =   30.1 mL   -  25.0 mL  =  5.1 mL
D  =   M   =     22.88 g    =  4.5 g   x    1 mL   =  4.5g/cc
          V           5.1 mL          mL          1 cc

Eabsolute  =  Ea  ;  Er  =  Erelative    ;   A   =  accepted value

Eabsolute  =  Experimental value  -  Accepted value   =  4.5 g/cc  -  4.500 g/cc =  0.0 g/cc
Erelative  =  Ea/A  x  100   =   0.0 g/cc /4.5 g/cc  x 100  =  0.0 %
10. What is the volume of a 12.5 kg gold ingot? Gold’s density is 19.2 g/cm3.


V  =   M  
=  12.5 kg Au 


          D

    19.2 g Au



       cm3 Au

    = 12.5 kg Au  x   1 cm3  Au   x    10+3 g Au      =   651 cm3 Au



     19.2 g Au            1 kg Au
11. A piece of unknown material has an intricate shape. It has a mass of 162.00 g. You submerge it to find it displaces 604.0 mLs of water. What is the specific gravity of the piece?
D  =   M   =     162.00 g          =  0.268 2 g/mL
          V          604.0 mLs 

Specific gravity  =    Density of Substance    =    0.268 2 g/mL   =  0.268 2



Density of Standard

1.00 g/mL
12. A rectangular block measures 2.45 x 5.01 x 8.71 centimeters. It has a mass of 67.82 grams. Determine its density and specific gravity.
Vrectangular solid  =  l  x  w  x  h  =  2.45 cm  x  5.01 cm  x   8.71 cm                                                                              



=   106.910 895 cm3
D  =   M   =         67.82 g           =  0.634 4 g/cc

          V         106.910 895 cm3
Specific gravity  =    Density of Substance    =    0.634 4 g/cc =  0.634 4



Density of Standard

1.00 g/cc

13. A cylinder of plastic is 120. mm long, and 42 mm in diameter. It has a mass of 0.995 kg. Determine its specific gravity and indicate whether it would float or sink in water. 
r  =  d/2  = 42 mm/2 = 21 mm

Vcylinder  =  π r2 l  =  π (21mm x  1 cm )2  x  [120. mm  x    1 cm ]




 10+1 mm  

      10+1 mm 


=   166.253 083 cm3   
D  =   M   =         0.995 kg           x    10+3 g   =  5.98 g/cc
          V         166.253 083 cm3          1 kg

Specific gravity  =    Density of Substance    =    5.98 g/cc =  5.98



Density of Standard
        1.00 g/cc

The plastic cylinder will sink in water as it has a specific gravity of 5.98.
14. A bar measures 21.0 mm x 12.0 mm x 100.0 cm. It has a specific gravity of 2.78. Determine its mass. 

Vrectangular solid  =  l  x  w  x  h  =  [21.0 mm x  1 cm ] x (12.0 mm  x   1 cm  )  x 100.0 cm




                                   10+1 mm                       101 mm

=   252 cm3
Density of Substance = Specific Gravity  x  Density of Standard 


= 2.78  x  1.00 g/cc


=  2.78 g/cc

M  =  V  x  D
=  252 cm3 Fe x  2.78 g    =  701 g 





    cm3 

