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What’s the Solution? 
Part 2
Teacher notes

· Time needed to complete lab: This lab could be completed in 3 - 4 periods of 45 minutes each or in one day in a 3 hour block.
· Target grade level: Middle school or introductory chemistry.
· Objectives: Students will be able to calculate and prepare different molar solutions in given volumes. Students will be able to create a graph and using a trendline (line of best fit) predict where an unknown sample’s solution concentration.
· Major concepts: Students should already be familiar with laboratory equipment and how to use them appropriately: volumetrics, autopipets and transfer pipets, balances and how to tare them, how to weigh out chemicals. Students will need to be familiar with the vocabulary listed at the beginning of the experiment.
· Preparation: In order to prepare10 mL of a 1M solution of CuSO4∙H20, students should weigh out 2. 496 (2.5) grams of CuSO4∙H20 to be dissolved in enough DI water to yield a volume of 10 mL. Prepare 100 mL of a .75 M CuSO4∙H20 solution. Pour into cuvettes and seal with parafilm. Label these as the ‘unknown’.

· Typical results or sample data: 
Data Table 1 – Serial Dilution
	
	Test Tube 1
	Test Tube 2
	Test Tube 3
	Test Tube 4
	Test Tube 5

	Volume in mL of 1M solution added to this test tube
	10 mL
	5 mL
	2.5 mL
	1.25 mL
	0.625 mL

	Volume in mL of Dilute Solution prepared
	0 mL
	10 mL
	10 mL
	10 mL
	10 mL

	Concentration of Dilute Solution (in M)
	1 M
	0.5 M
	.25 M
	0.125 M
	0.0625 M

	Observations – rank the color of the solutions from 
1 – 5 (lightest blue = 1, darkest blue = 5)
	5
	4
	3
	2
	1


Data Table 2 - Spectroscopy results (example)
	Cuvette 1
	Cuvette 2
	Cuvette 3
	Cuvette 4
	Cuvette 5

	1.240

	0.640
	0.330
	0.172
	0.086


· Sample calculations
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Unknown sample reading: 0.340

To calculate percent error:

Take the line equation (y = 1.2267x + 0.0183) where y is your unknown’s value.
0.340 = 1.2267x + 0.0183

Then, solve for x. 
x = 0.263064

The percent error is calculated by subtracting the difference between calculated x value and what the actual diluted solution is. In this example, the actual dilution was 0.25. 

0.263064 – 0.025 = 0.013064

Then divide the difference by the actual dilution and then multiply by 100 to get your percent error. 

0.013064 ÷ 0.25 = 0.052256 x 100 = 5.2256% error. Not too bad!
· Answers to questions: 

Why did we have to insert a ‘blank’ into the spectrophotometer?

You need to insert a ‘blank’ into the spectrophotometer to calibrate the machine. Since water (and the glass of the cuvette) is clear, nothing should be absorbed. This will give an absorbance of zero.
Why is it important to know the molarity of a solution?

You must know the molarity of a solution because it is a measure of the strength of the solution. For example, acids can be strong enough to cause harm or can be diluted enough to be harmless, yet still effective for their intended use. [image: image1.png]
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