Unit 1 Test: Matter
					

1. Compare the following terms/concepts: (1 major similarity and 1 major difference)

a) Bohr’s model of the atom and the Quantum model of the atom (2 marks)


b) Ionization energy and electron affinity (2 marks)


2. a) Write the electron configuration for: (3 marks)

Silicon: (full)



Gallium: (full and short form)



b)Draw the Bohr-Rutherford diagram for: (2 marks)

	Silicon
	Gallium





c) Which atoms are larger – that of silicon or that of gallium? Give 2 reasons for your choice based on your Bohr-Rutherford diagram. Your answer should reflect your understanding of periodic trends. (4 marks)




               LAB-BASED QUESTIONS

3. Consider the element calcium: (4 marks)
a) State 2 physical properties of potassium


b) Suppose that in Lab #1 we had used a piece of rubidium. 
i) Would the piece of rubidium been harder or softer than potassium?


ii) If we had placed a piece of rubidium in the beaker of water, compare what the reaction would have   
looked like to that of potassium.



Unit 2 Test: Bonding

Name/write the formulas for the following compounds: (15 marks)

	(NH4)3N
	


	Zn(OH)2
	


	PbO2
	


	NaCN
	


	SO3
	


	MnCl6 .4H2O
	


	HNO2(aq)
	


	H2S(aq)
	


	

	Barium phosphate

	

	fluoric acid

	

	potassium hydrogen carbonate

	

	gold (III) phosphide

	

	aluminum nitrite

	

	Copper (II) chloride dihydrate






17. NO is one compound that forms between nitrogen and oxygen. Create another formula for a compound that forms between nitrogen and oxygen. Name your compound. (2 marks)






18. Draw the Lewis diagrams for the following: (4 marks)

	The compound formed between Ca and Cl








	CO32-

	O2








	Na2CO3




19. Draw the structural diagrams for the following: (3 marks)

	SF2
	SO3














20. i) Draw the shape and name the shape of the following compounds.  (9 marks)
ii) state whether each molecule is polar or non-polar
iii) assign partial charges where appropriate

	PCl3	













	SeO2




	CF4










	Name of shape:
	Name of shape:
	Name of shape:

	Polarity:
	Polarity:
	Polarity





Unit 3 Test: Chemical Reactions


6. For each of the following reactions:
i) Predict the products by writing the correct formula for each product
ii) Balance each equation
iii) Write the state of the products 
(14+2 marks for balancing)
a)           Cl2(g)    +      BaBr2(aq)  

b)           MgO(g)  

c)           LiCl(aq)    +      AgNO3(aq)  

d)           Na(s)    +      H2O(l)  

e)           KOH(aq)    +      H2SO4(aq)  

f)           Al(s)    +      N2(g)  

g)           Ca(s)    +      Mg(NO3)2 (aq)  

7. (4 marks)
C5H10   +   O2      CO2     +    H2O

a) Balance the above equation.
b) What type of reaction does the above equation represent?   
____________________


8. (5 marks)
NaOH(aq)    +     H3PO4(aq)       H2O(l)   +    Na3PO4(aq)

a) Balance the above equation.
b) What type of reaction does the above equation represent?	___________________
c) Write the ionic equation and the net ionic equation for the above reaction.




9. A sample of water is to be analyzed to determine whether the following ions are present:   
                                           SO42- and CO32-

You have available to you the following test solutions:
Silver nitrate, zinc nitrate, barium nitrate, magnesium nitrate

Create a flowchart that could be used to determine what ions are present in the water.
(3 marks)









Unit 4: The Mole
[bookmark: _GoBack]
Part A: Multiple Choice
Consider the following measured values for #1-4:
	i) 4.51
	ii) 0.1320
	iii) 1.2
	iv) 0.05



____     1.	How many significant digits are in iv)
	
	a) 1
	b) 2
	c) 3

	d) 4
	e) 5
	



	____	2.	When ii) and iii) are added together, how many decimal places will be in the answer?
	a) 0
	b) 1
	c) 2

	d) 3
	e) 4
	



	____     3.	When i) is divided by iv) how many decimal places will be in the answer?
	a) 0
	b) 1
	c) 2

	d) 3
	e) 4
	



____    4.	When i) is multiplied by iii) how many significant digits will the answer have?
	a) 1
	b) 2
	c) 3

	d) 4
	e) 5
	



____    5.	A compound has a molar mass of 42.08 g/mol and an empirical formula of CH2. The compound's molecular formula is
	a) CH2
	b) C2H4
	c) C3H6

	d) C2H18
	
	



____ 6.       What is the chemical formula for the hydrate of aluminum bromide that is 21.3% water by mass?
	a) AlBr3∙2H2O
	b) AlBr3∙4H2O
	c) AlBr3∙6H2O

	d) AlBr3∙8H2O
	e) AlBr3∙10H2O
	








Part B: Short Answer – you do not need to show your work. You must include the correct number of digits as well as appropriate units for each answer.
1. What is the molar mass of PCl5?					______________________________


2. What is the mass of 4.00 mol of PCl5?					______________________________



3.  1.25 x 1022 molecules of PCl5 is how many moles of PCl5?		______________________________


4. 15.63 g of BrCl3 contains:
a) How many moles of BrCl3?						______________________________


b) How many molecules of BrCl3?					______________________________
	

c) How many atoms of bromine?					______________________________



d) How many moles of chlorine atoms?				______________________________



5. What is the mass (in grams) of 1 molecule of BrCl3?			______________________________



6. Identify each of the following pieces of equipment that we have used in the lab so far:
	[image: ]
	                       
                     ______________________________

	[image: ]
	                       
                    ______________________________

	[image: ]
	                         
                     _____________________________













Part C: Full Solution Answers -you must clearly show all of your work, include the correct number of digits in your answer as well as the appropriate units.
1. LAB-BASED Question 
A student burns a piece of iron in oxygen to produce an iron oxide compound. The following data is recorded:
Mass of iron:		1.75 g
Mass of iron oxide	2.50 g

a) What mass of oxygen reacted with the iron to form the iron oxide?

b) Using the student’s data, determine the percent composition of the iron oxide compound.




c) Using the student’s data, determine the empirical formula for the compound.




















2. LAB-BASED Question 
A student gently heats a hydrated compound of copper (I) chloride, CuCl.xH2O, for 5 minutes. The student collects the following data:

Mass of hydrate before heating:	8.50 g
Mass after 5 minutes of heating:	5.50 g

a) What type of reaction is taking place during this experiment?


b) Why is it important that the student heat the compound gently?




c) What mass of water was removed from the hydrate?


d) Determine the x in the formula. Clearly show all of your work.

















3. Glutaric acid is an organic acid naturally produced in the body during the metabolism of some amino acids. It has a molar mass of 132.11 g/mol is composed of 45.45 % carbon and 6.10% hydrogen, and 48.44% oxygen, by mass. Determine the molecular formula of glutaric acid. 


















Unit 5: Stoichiometry



1.  Determine the number of moles of water produced if 5.0 mol of O2 are completely reacted according to the following balanced equation: 
2C3H6  +  9O2  [image: ]  6CO2  +  6H2O
	a.
	0.104 mol
	d.
	5.0 mol

	b.
	3.3 mol
	e.
	7.5 mol

	c.
	2.7 mol





2. If 203 g of tin(II) chloride was the actual amount obtained in a reaction for which the theoretical yield was 290 g, the percent yield is
	a.
	1.42%
	c.
	142%

	b.
	70.0%
	d.
	30.0%




3. If 5.0 mol of A are allowed to react with 7.1 mol of B, determine which of the statements below is true, given the following balanced equation: 
2A  +  3B  [image: ]  4C
	a.
	A will react completely.

	b.
	B is the reactant in excess.

	c.
	B is the limiting reactant.

	d.
	A is the limiting reactant.

	e.
	Both (a) and (d) are true.





6. What is the molar concentration of a 400 mL solution that contains 8.32 g of potassium hydroxide?
	a.
	0.000371 M 
	c.
	0.0592 M 

	b.
	0.371 M 
	d.
	59.2 M 





7.  A solution whose concentration is both accurate and known is called a 
	a.
	standard solution 
	c.
	concentrated solution 

	b.
	dilute solution 
	d.
	strong solution 




8.  What volume of 0.75M CuSO4 solution is needed to make 500 mL of 0.025 M CuSO4?
	a.
	16.7 mL  
	c.
	15 L 

	b.
	16.7 L 
	d.
	15 mL  


	


9.  A solution that has a relatively small quantity of solute dissolved in the solvent is said to be 
	a.
	Dilute
	c.
	Weak

	b.
	Concentrated
	d.
	 Saturated





10.  Which pieces of lab equipment are needed to dilute a solution?
	a.
	A graduated cylinder and beaker
	d.
	A pipette and Erlenmeyer flask

	b.
	A balance and volumetric flask
	e.
	A burette and Erlenmeyer flask

	c. 
	A pipette and volumetric flask
	
	



11. Adding water to an acid solution:
a.     Lowers the pH of the solution		c.      Raises the pH of the solution
b.     Has no effect on the pH




For the following questions, show all of your work for full marks. Marks will be deducted for incorrect use of significant digits and poor form.

13. What is the pH of (3 marks)
a) a lake with a [H+] of 1.6 x 10-6 mol/L?						_______

	
b) a solution of 0.00025 M KOH?							_______



14.  Cherry Coke has a pH of 2.522. What is its hydrogen ion concentration?  	________
(1 mark)	



15. LAB-BASED QUESTION:

A student performs a lab in which a 5.00 g piece of magnesium is placed into 500.0 mL solution of 0.750 M silver nitrate. 

a) Write the balanced chemical equation to represent the reaction that will take place. (2 marks)



b) Show clearly which reactant will be limiting and which will be in excess. (3 marks)















c) What mass of silver should form? (5 marks)











When the reaction is complete, you are asked separate the silver metal from the magnesium nitrate solution by filtration and set it aside to dry. You find the mass of silver collected to be 39.54 g.

d) What is your percent error? (1 mark)





e) You come up with two possible sources of error:
i) You discover that your partner, when making the silver nitrate solution, added water to the bottom of the neck of the flask rather than to the etched mark.
ii)   You think that you didn’t wait long enough for the silver to completely dry.

Which source of error(s), if either, are valid/not valid? Explain.



















16. LAB-BASED QUESTION:

You are asked to determine the concentration of a solution of sulfuric acid, H3PO4 by titrating 20.0 mL of it with 0.500 M sodium hydroxide using phenolphthalein as the indicator.
a) Draw a labelled diagram of the titration set-up.










b) Write the balanced equation that represents the neutralization of phosphoric acid by sodium hydroxide. 



 Below are your results:

	
	Trial 1
	Trial 2
	Trial 3

	Initial burette reading (mL)
	0.0
	22.4
	2.0

	Final burette reading (mL)
	22.4
	44.6
	24.8

	Volume of NaOH added
	
	
	

	Average volume of NaOH added
	
	
	




c) How many moles of NaOH were required to neutralize the acid?



d) How many moles of phosphoric acid were neutralized?



e) What is the concentration of the acid?
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