Standard Chemistry

It’s A Dense Deal

INTRODUCTION:

Have you ever seen a lava lamp?  Why do you have to shake Italian salad dressing before you pour it on your salad?  What causes the liquids to separate the way they do?  These phenomena are related to density.  Predict what would happen if you poured water, vegetable oil, and corn syrup into the same test tube?  

In this activity, you will measure the mass and volume of various liquids.  By graphing the mass vs. the volume, you will explore and compare the densities of various liquids.  Density is a physical property that relates mass to volume.  The density of the substance is the mass per unit volume.   
MATERIALS:

TI Graphing calculator


2 beakers (250 ml)

1 graduated cylinder (100 ml)

Triple Beam Balance

1 test tube

H2O and Two Unknown Liquids (100 ml)
SETUP:

Zero your balance [Make it read zero when empty].  Then place the graduated cylinder to be weighed in the center of the balance pan.

PROCEDURE:

1. Measure the mass of the graduated cylinder with 0 ml of the first liquid (H2O).

2. Record the volume and mass in the data table.

3. Fill the graduated cylinder with 10 ml of the first liquid.

4. Measure the mass of the cylinder and the liquid.

5. Record the volume and mass in the data table.

6. Repeat steps 2 and 3, recording the volume and mass after each addition of 10 ml of the liquid until you reach 90 ml of volume.

7. Repeat steps 1-6 for the second and third liquids.

DATA RECORDING:

Data Table

	LIQUID 1 = ( H2O )
	LIQUID 2 = 
	LIQUID 3 = 

	Volume (ml)
	Mass (g)
	Volume (ml)
	Mass (g)
	Volume (ml)
	Mass (g)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Entering the data into the calculator:

1.  Turn on the calculator.

2.  Hit (
3.  Hit ( for 1:Edit.

4.  Use ( to position cursor on L1
5.  Hit ( until you get tired to remove all lists shown.

6.  Name the lists VOL1, MASS1, VOL2, MASS2, VOL3, and MASS3.

7.  Enter the data into the appropriate lists

8.  After entering all data, ( Quit. 

9.  Set up the ( to fit the data.

a.  The x-axis will contain your volume data.



Enter an appropriate range for this data.




Lowest (x min)_________




Highest (x max)________




Increments (x scl)________

b.  The y-axis will contain your mass data.



Enter an appropriate range for this data.




Lowest (y min)_________




Highest (y max)________




Increments (y scl)_______

a.  Press ( Quit to return Home.

10. Set up StatPlot.

a.  Hit ( StatPlot.

b.  Hit ( on Plot1 and turn Plot1 ON. Setup Plot1 as shown below. 

          c. Setup Plot 2 and 3 as well. Use a different Mark for each plot.
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11. Hit ( and make sure all functions are clear or turned off.

12.  Hit (.

13. Label axes with quantity and units and sketch results.
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ANALYSIS:

1.  a.   Identify the independent variable.
     __________________________________

b.  Identify the dependent variable.
____________________________________

c.  Explain why you made these two selections.

2.  Which liquid has more mass for equal volumes?_________________

3.  a.  Which liquid has the greatest mass 

           at 10 ml?__________________________

           at 20 ml?__________________________

           at 50 ml? __________________________

      b. Support how your graph does or does not reflect this.

4.  a. On your graph, how would you describe the shape of your data for Liquid 1 (H2O)?


     b. For Liquid 2?

     c. For Liquid 3?

5.  Compare the graphs for H2O, Liquid 2, and Liquid 3 for:

a.  Steepness




b.  Starting point

6.  Is the liquid that had the steeper line on the graph the same as the liquid that had more mass in question #2?

7.  The steepness (slope) represents the density of that liquid.  The steeper the slope of the graph, the more dense the liquid.  How does the density of Liquid 2 and Liquid 3 compare to the density of H2O?


8.  Hit (. 

a. What is the y value when x = 0? (Mathematicians refer to this point as the  y‑intercept.)


b. What data point does this refer to in your table?


c. What physical representation does this point have in your experiment?


9.  Would the density of the liquid be different if the mass of the cylinder were different?






10.  The graph below should be similar to your graph of H2O.  Identify the coordinates of Point A _____________Point B ___________and Point C____________.  Sketch what you would imagine that the graph would look like if the mass of the cylinder were removed on the graph below.
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CONCLUSION:

Based upon the class results, make a prediction about what a column of all 3 substances would look like if we poured each liquid in one test tube.   Write your prediction in complete sentences and illustrate it in the test tube below.  Explain your reasoning for your prediction.










Test your prediction.  Did you have them in the right order?


Using what you have learned about the densities of liquids, explain either how lava lamps work or why Italian dressing must be shaken up before using.

GOING FURTHER:

Part A:  Graphs are useful for predicting beyond the actual data gathered (extrapolation) or for predicting in-between data points (interpolation).
1.  From your data and graph, predict the mass of 100 ml of H2O.  Prediction:_____________________

      Explain how you determined this.

      Verify this by actually measuring the mass.

2.  From your data and graph, predict the mass of 100 ml of Liquid 2.  Prediction:__________________

      Explain how you determined this.

3.  From your data and graph, predict the mass of 100 ml of Liquid 3.  Prediction:__________________

      Explain how you determined this.

4.  From your data and graph, predict the mass of 65 ml of 
H2O = _______ Liquid 2 = ________ Liquid 3 =___________
Part B:  Each substance has its own characteristic density.  Using the definition of density [mass (grams) per unit volume (ml)], scientists are able to determine a unique value for a given substance.  This value can be evaluated by the following formula:   

Density = mass/ volume.  

Since 1 ml of water has a mass of 1 g, the density of water is 1 g/ml.  Therefore H2O is often used as a substance of reference.  We compare the densities of all substances relative to water.

1.  Determine the density of water in your experiment.  If your value was different than the accepted value for the density of water, explain why.

2. Calculate the % Error.


3. Determine the density of Liquid 2.  

4. Determine the density of Liquid 3.  

5.  Below is a density chart of various liquids. Ask Mr. Young for the identity of your Liquids 2 and 3. Identify them and see where they fit on the Table below.
Liquids 2 =  _______________  Liquids = ______________________

	Liquid
	Density (g/ml)

	Acetone
	0.791

	Ethyl Alcohol
	0.810

	Colorless Rubbing Alcohol
	0.870

	Yellow Vegetable Oil
	0.910

	Pure Water
	1.000

	Sea Water
	1.030

	Colorless Glycerin
	1.260

	Dark Karo Syrup
	1.370

	Mercury
	13.60
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