                                                                                                                                    EXPERIMENT 

Density of Some Liquids
and Solids
Equipment

1. metric rulers, at least 15 cm in length
2. regular objects consisting of spheres, cylinders, cubes, and rectangles
3. irregular objects consisting of metal shot or turnings
4. 2 (10-mL) graduated cylinders
5. 50- or 100-mL graduated cylinder

6. digital balance 
List of Chemicals – Per 100 Students  (Assumes 50% Waste)

1. 900 mL of distilled water
2. 900 mL mineral oil

3. 600 mL each of the following unknown sodium chloride solutions  (~110 g NaCl required) to be used as Unknowns
a)  1.040 g/mL NaCl solution                Dissolve 35.28 g in 250 mL of distilled water, and dilute to a total volume of 600 mL.
b)  1.080 g/mL NaCl solution                Dissolve 71.04 g in 400 mL of distilled water, and dilute to a total volume of 600 mL.

4. 350 g each of the following irregularly shaped metals to be used as unknowns.
a) aluminum shot

b) copper shot or turnings

c) iron flakes or shot

d) lead shot

e) magnesium turnings

f) zinc shot or turnings
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      EXPERIMENT  1
Lab Report

1. Determine the density of water.

mass graduated cylinder   
37.288 g     
mass cylinder and water
  42.290 g

mass of water
  5.002 g
volume of water
  
  5.00 mL


density of water                      
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2.
Determine the density of mineral.

    


mass graduated cylinder 
37.249 g
mass cylinder and mineral oil
  41.720 g 
mass mineral oil
4.471 g
volume of mineral oil

  5.00 mL

density of mineral oil             
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3.
Sketch the graduated cylinder containing water and mineral oil.  
[image: image3.wmf]
4.
Determine the density of the sodium chloride solution.  

      
Unknown Number     1355                     


mass graduated cylinder 
37.222 g     
mass cylinder + salt solution
42.455 g


mass salt solution
5.233 g

volume of salt solution

5.00 mL


density of salt solution                 
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5.
Determination of the densities of the regularly shaped objects.  


cube





rectangular solid


dimensions      
3.65 cm per side
dimensions
7.52 cm ( 3.76 cm ( 1.29 cm

volume
(3.65 cm)3 = 48.6 cm3
volume
             36.5 cm3

mass
19.565 g
mass

24.034 g
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sphere





cylinder

dimensions      
15.88 circumference
dimensions   1.15 cm dia.   7.60 cm length
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volume
   V = (3.1416)(0.575 cm)2(7.60 cm)
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                                     V = 7.89 cm3

mass
4.400 g
mass

6.029 g
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6.
Determination the density of the unknown, irregularly shaped metal.  


Unknown number  5000                 


        metal identity  aluminum


mass of metal
15.058 g


volume of water
20.0 mL


volume of water plus metal
26.0 mL


density of metal
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      EXPERIMENT  1
Pre-Laboratory Questions
1.
Record the volume of water in the graduated cylinder depicted below to the correct number of significant figures.


[image: image12.wmf]
       3.37 mL   (acceptable range 3.36-3.38 mL)
2. Calculate the volume of the sphere depicted below in cubic centimeters.  
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3. The density of copper is 8.92 g/cm3.  A rectangular block of copper is depicted below.  Calculate the mass of the copper block in kilograms.
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4. A student added some water to a graduated cylinder (Figure a).  The student then added zinc shot to the same graduated cylinder to determine the volume of water displaced by the metal (Figure b).  Using the density of zinc from Table 2, calculate the mass of iron shot added to the graduated cylinder.

         [image: image16.wmf]                 [image: image17.wmf]    

               a)                                             b)
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      EXPERIMENT  1
Post-Laboratory Questions
1.
Three milliliters each of liquids A, B, and C are slowly added to a 10-mL graduated cylinder.   Each liquid is immiscible in the other two liquids.  Liquid A has a density of 0.69 g/mL.  Liquid B has a density of 2.3 g/mL.  Liquid C has a density of 1.1 g/mL.  Sketch the graduated cylinder containing the mixture.  Label each liquid in the cylinder as A, B, or C.  Justify your labeling with an explanation.

[image: image19.wmf] 
2.
A student weighed a wet 10-mL graduated cylinder.  The cylinder contained at least 0.5 mL of water when weighed.  Next, the student added sodium chloride solution to the cylinder until the bottom of the meniscus read 5.0 mL.  How will the 0.5 mL of water affect the calculated density of the sodium chloride solution?  Justify your answer with an explanation.
If the student assumed 5.0 mL to be the volume of the sodium chloride solution, the calculated density would be lower than the correct value because: 1) the density of water is lower than the density of the sodium chloride solution, and 2) the actual mass of the sodium chloride solution would be smaller than it should be yielding a lower calculated density.
3.
In Step 6 of the Procedure, a student measures the volume and mass of an irregular solid.   After the irregular solid is added to the graduated cylinder, a few drops of water were accidentally splashed into the graduated cylinder.  How will this affect the calculated density of the irregular solid?  Justify your answer with an explanation.


The apparent volume of water displaced by the irregular solid would be larger than it should be.  Therefore, the calculated density would be larger than it should be.
L = 9.8 cm





r = 14.3 mm





r = 3.45 cm
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B is the most dense, it will settle to the bottom of the cylinder.  A is the least dense of the three liquids.  A will reside on top of liquid B and C.  The density of C is intermediate between the densities of A and B.  Therefore, C will settle between liquids A and B.
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