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The concept of mole

GOAL 

Determine the relation of molar mass to the volume taken up by one mole of a substance.

1.
What is the independent variable in this lab?

	


2. What is the dependent variable in this lab?

	


HypothESIS

	I think that
	

	
	

	because 
	

	
	


MATERIALS
•
25-mL graduated cylinder
•
tape for labelling

•
balance (accurate to 0.01 g)
•
marker

•
rubber stopper (No. 2)
•
solid in the form of powder or filings

	PROCEDURE
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	1. 
Select an element and find its molar mass.

2. 
Measure and record the mass of the graduated cylinder. 

3. 
Using the molar mass value you have found, weigh exactly one mole of the element. 
Put it in the cylinder and stopper the cylinder.

4. 
Use the tape and marker to label your cylinder with the chemical symbol for the element 
and its molar mass.

5. 
Hand in your cylinder to the teacher. 

6. 
Compare the volumes of different elements in other students’ cylinders.

7. 
Take back your graduated cylinder and empty the contents into the original container.

8. 
Clean up and put away the materials.


REsults

Record your results in the table below. Give your table a title.

	Title:
	


	Element
	Molar mass
	Volume

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


AnalysIS OF THE RESULTS

1.
Do all the elements have the same molar mass?

	
	

	
	

	
	

	
	

	
	


2.
Does a mole of any element take up the same volume?
	
	

	
	

	
	

	
	

	
	


3. Which graduated cylinder contained the greatest number of atoms? 

	
	

	
	

	
	

	
	


4.
Could the molar volume of each of the elements have been determined theoretically?

	
	

	
	

	
	

	
	

	
	


5.
What are the possible sources of error in this lab?

	
	

	
	

	
	

	
	


6.
How could you improve the protocol for this lab?

	
	

	
	

	
	

	
	


Conclusion
1.
What do you conclude from this lab?

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.
Was your hypothesis confirmed or not? Explain your answer.

	
	

	
	

	
	

	
	


APPLICATION
1.
Calculate the molar masses of the following chemical compounds.

	a)
NaCl
	

	b)
KNO3
	

	c)
CuSO4•5H2O
	

	d)
Pb(NO3)2
	

	e)
CH3COOH
	

	f)
CoBr2
	

	g)
Mg(BO2)2
	

	h)
Ni(CN)2
	


2.
For each of the following masses of compounds, calculate the corresponding number of moles.
	a)
5.0 g of NaCl
	

	b)
48.65 g of KNO3
	

	c)
610.25 g of CuSO4•5H2O
	

	d)
1.0 g of Pb(NO3)2
	

	e)
254.67 g of CH3COOH
	

	f)
1.54 kg of CoBr2
	

	g)
0.25 g of Mg(BO2)2
	

	h)
758 mg of Ni(CN)2
	


3.
For each of the following numbers of moles, calculate the corresponding mass.
	a)
2.20 moles of NaCl
	

	b)
0.024 mole of KNO3
	

	c)
1.65 moles of CuSO4•5H2O
	

	d)
0.78 mole of Pb(NO3)2
	

	e)
3.49 moles of CH3COOH
	

	f)
0.002 mole of CoBr2
	

	g)
2.05 moles of Mg(BO2)2
	

	h)
4.86 moles of Ni(CN)2
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