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Indirect Measurement:  Concentrate on Your Sugar

Teacher’s Notes

Time Needed To Complete Lab:  About 1hr.

Target Grade Level:  7th -10th grades

Objectives:

· Use scale as a way of relating concepts and ideas

· Make and interpret observations

· Apply scientific inquiry to solve problems

· Create a calibration graph to create a standard

· Differentiate between density and specific gravity

· Use a hydrometer

Major Concepts:

Density, Specific Gravity, Concentration, Calibration Graph, Solution

Preparation:

Make different concentrations of standard sugar solution.  Make enough to allow each group to get 100ml at each concentration.  To make a 5% solution, mass 5.0g of table sugar (sucrose) and add it to 95.0 mL of distilled water.

Answers to Questions:

1. After plotting density vs. concentration, what is the unknown concentration of sugar in your choice of beverage?  Responses vary.

2. Which beverage, among the beverages used in the lab seemed to have the highest percentage of sugar?  Responses vary.

3. When measuring specific gravity, did the hydrometer float higher or lower in a denser than water liquid?  It floated higher.

4. Make a prediction.  Will a hydrometer float higher or lower in isopropyl alcohol?  It will float lower because the alcohol is less dense than water.

5. How would the density values of the beverages be affected, if the beverages were not flat before measuring specific gravity?  The density will be lower than expected.

6. What are the units of the following terms:  concentration, refractive index, specific gravity, and density?  Concentration and density have units, but specific gravity and refractive index are ratios of comparison with the same units.

7. Name a possible sources of error can be found in using the refractometer?   The instrument does not measure absorbance or transmission of light, but dyes in colored beverages might affect the refractive index.

Extension Activities:

Make a hydrometer:

Materials:  wide-mouthed straw, modeling clay as a weight, a metric ruler and a permanent marker.

· Add or remove clay to one end of the straw so that the straw floats in a 100 mL graduated cylinder of deionized water.  Half the straw should be in the water and the other half is above the water level.

· Make certain the straw is sealed properly.

· Calibrate the hydrometer.  The water level is marked on the straw as 1.0 using a black permanent marker.   Dry the hydrometer and use a metric ruler to mark 1cm intervals above and below the 1.00 mark.  Each mark represents 0.1.

· Estimate values between marks. 
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