	SCH 4C – EXAM REVIEW 

Name: 						

Multiple Choice Study Topics
· 
· Ions
· Ionic and Molecular Bond Formation
· Molecular Naming
· Counting Atoms
· Chemical Reaction Clues
· Types of Reactions
· Activity Series
· Solubility Rules
· Avogadro’s Number
· Atoms ↔ Moles (Calculation)
· Molar Mass (Calculation)
· Empirical & Molecular Formula
· Limiting & Excess Reagent
· Percent Yield
· Water as a Universal Solvent
· Percent Concentration (Calculation)
· Point and Non-Point Source Pollution (ISU)
· Water Treatment (ISU)
· pH Scale
· pH and concentration calculations
· General Formulas for Hydrocarbons
· Functional Group General Formulas
· Addition & Condensation Polymers
· REDOX Reactions
· Metals that Corrode 
· Rates of Corrosion


Calculation, Completion & Short Answer Practice Questions

Unit # 1: Matter & Bonding

1. Name the following compounds (first determine whether they are ionic, polyatomic, acids, or molecular.  Use prefixes for molecular only).

a) 
b) LiF					

c) Fe2O3					

d) Na3P					

e) Al(OH)3					

f) CaSO4					

g) KNO3					

h) H3PO4					

i) HI					

j) H2S					

k) HClO3					

l) SeBr6					

m) C3H4					

n) NO					

o) P2O5					
2. Write the formulas for the following compounds (first determine whether they are ionic, polyatomic, acids, or molecular.  Use the criss-cross rule for everything but molecular).

a) 
b) copper (I) nitride			

c) magnesium sulfide			

d) zinc chloride				

e) nickel (II) carbonate			

f) beryllium hydroxide			

g) gold (III) phosphate			

h) sulfuric acid				
i) hydrochloric acid			

j) hydrocarbonic acid			

k) acetic acid				

l) tetracarbon octahydride			

m) sulfur dioxide				

n) dinitrogen monoxide			

o) phosphorus pentabromide 		


3. Balance the following equations and indicate the type of reaction.				TYPE

a)           N2    +             H2    →             NH3									




b)           KClO3    →             KCl    +             O2								




c)           AlBr3    +             K2SO4    →             KBr    +             Al2(SO4)3					




d)           P    +             O2    →             P2O5									




e)           FeCl3    +             NaOH    →             Fe(OH)3    +             NaCl					




f)           C3H8    +             O2     →             CO2    +             H2O						




4. From the following word equations, write the balanced chemical equations.

a) aluminum bromide reacts with chlorine gas to produce a solution of aluminum chloride and bromine.





b) hydrogen gas and nitrogen monoxide produce water and nitrogen gas





c) carbon tetrahydride reacts with oxygen to produce carbon dioxide and water





d) calcium hydroxide and phosphoric acid react to create calcium phosphate and water





e) lithium phosphide and magnesium sulfate react to produce lithium sulfate and magnesium phosphide



Unit # 2: Electrochemistry

5. Complete the equation, balance it, and determine which element is oxidized and which is reduced.

a) 	      Al (s) 	+ 	FeBr2 (aq)   → 									

Total Ionic: 													

Net Ionic: 														

				 loses 		 electrons therefore it is 					.

				 gains 		 electrons therefore it is 					.

6. An aluminum strip in an aluminum sulfate solution and a silver strip in a silver (I) sulfate solution create a galvanic cell.

a) Identify which metal is being oxidized, and which reduced. 

Oxidized: 				 Reduced: 				

b) Write the anode, cathode, and overall cell reaction that occur when each pair of half-cells is combined below. 

c) Also draw a diagram of the galvanic cell including the direction of energy flow, and an appropriate salt bridge. 

Anode Half Reaction:

						

Cathode Half Reaction:

						

Overall Cell Reaction:

						

7.  A magnesium strip in a magnesium nitrate solution and a copper strip in a copper (I) nitrate solution create a galvanic cell.


a) Identify which metal is being oxidized, and which reduced. 

Oxidized: 				 Reduced: 				

b) Write the anode, cathode, and overall cell reaction that occur when each pair of half-cells is combined below. 

c) Also draw a diagram of the galvanic cell including the direction of energy flow, and an appropriate salt bridge. 

Anode Half Reaction:

						

Cathode Half Reaction:

						

Overall Cell Reaction:

						

Unit # 3: Chemical Calculations

8. Calculate the number of moles in the following:

a) 8.26 x 1023 molecules					b)    7.5 x 1024 molecules





9. Calculate the number of molecules in the following:

a) 4.3 moles						b)    0.19 moles




10. Calculate the molar mass of the following:

a) Mg(OH)2						b)    Aluminum Sulfide




11. Calculate the mass of 2.8 moles of calcium bromide. 		12. Calculate the number of moles in 13.7 g of 									sodium hydroxide.

		CaBr2								NaOH				

m								m


M								M


n								n

13. Calculate the percentage composition of:

a) iron (III) sulfate – Fe2(SO4)3				b)     Silver Nitrate – NaNO3










14. Analysis of an air pollutant reveals that the compound is 30.4% nitrogen and 69.5% oxygen, by mass.  The mass spectrograph for the pollutant shows that its molar mass is 92.0 g/mol.  Determine the molecular formula of the polluting compound (first find the empirical formula using the table)? 

			N			O		

m


M


n

15. Aluminum oxide decomposes into aluminum metal and oxygen.  What mass of aluminum metal can be produced from 125 g of aluminum oxide? 

		Al2O3		→		Al		+		O2		

	m


	M


	n




16. 10.0 g of hydrogen gas and 32.00 g of oxygen gas react to form water as the only product.  Identify the limiting and excess reagents, and determine the mass of water that is obtained from the reaction.  First balance the equation!

		H2		+		O2		→		H2O		


m


M
	

n




17. In an experiment, 16.0 g of aluminum carbonate is added to 14.0 g of copper (II) nitrate.  If 13.5 g of aluminum sulfate is formed in the lab, what is the percent yield of aluminum sulfate?  First complete and balance the equation.

		Al2(CO3)3	+	Cu(NO3)2		→						


m


M


n




Unit # 4: Environmental Chemistry

18. Calculate the percentage concentration for the following:

a) 6.5 g of solute in 11.5 g of solution.				b) 8.3 g of solute in 250 mL of solution.




19. Calculate the molar concentration of 		20. Calculate the mass of 400 mL of a H2SO4 
6.45 g NH3 in 125 mL solution					solution with a concentration of 9.8 mol/L.

		NH3								H2SO4			

m								m

	M								M

	n								n

	V								V

	C								C

21. Describe three tests that you could do to determine whether a clear liquid is an acid or a base.  Describe the test and what you expect to see in both an acid and a base.
a) 														
														
b) 														
														
c) 														
														

22. Calculate the pH of the solutions with the following concentrations and determine whether the solution is acidic, basic, or neutral.

a) 7.89 x 10-11 mol/L						b) 3.25 x 10-4 mol/L





23.  Calculate the concentration of solutions with the following pH values:

a) 4.10								b) 13.6





Unit # 5: Organic Chemistry

24. Draw the following organic compounds.

a) butene				b) 2-pentyne				c) 3-pentanol






d) methyl propanoate			e) amino-butane			f) 2-chloro propanoic acid






g) 2,3-dimethyl hexane			h) propanone				i) ethyl butanamide


25. Name the following organic compounds.

a) 					b) 					c)






Name: 					Name: 					Name: 				

d) 					e) 					f)






Name: 					Name: 					Name: 				

g) 					h) 					i)






Name: 					Name: 					Name: 				

26. Show the reaction that occurs between the two organic compounds below, draw and name the products, and indicate the type of reaction (addition, condensation, or substitution). 

Propanoic Acid 		+ 		Ethanol 	→






TYPE: 						

27. Show the reaction that occurs between the two organic compounds below, draw and name the products, and indicate the type of reaction (addition, condensation, or substitution).

Butane 			+ 		Chlorine	→






TYPE: 						

28. Show the reaction that occurs between the two organic compounds below, draw and name the products, and indicate the type of reaction (addition, condensation, or substitution). 

Ethene 			+ 		Water	 	→





[bookmark: _GoBack]TYPE: 						
Long Answer Article

**You will need not only your knowledge from the article but also from your water pollution section of your ISU to answer the questions based on this article.**
Millions of Litres of Pollutants Dumped in Cities: Analysis
Published on Sunday June 13, 2010
Steve Rennie 
The Canadian Press 

OTTAWA—Far more sewage has been spilled in Canadian urban centres over the last six years than any other harmful contaminant, newly released figures show.  An analysis by The Canadian Press reveals hundreds of millions of litres of sewage, as well as many other dangerous liquids, have been dumped right under Canadians’ noses.

This never-before-released information has been kept in a classified government database called NEMISIS. The acronym stands for National Enforcement Management Information System and Intelligence System.  Federal enforcement officers use the database to go after polluters.  It took The Canadian Press two years and a complaint to the information commissioner to pry the data from Environment Canada under the Access to Information Act.  The news agency then created its own spills database using the government information, which covers the period from January 2004 to this past April.  The analysis looked at spills in 18 cities and metropolitan areas across 10 provinces.  

The database lists 6,555 spills in those parts of the country since 2004.  Some spills are minor, while others run over hundreds of millions of litres. The most frequently spilled contaminants are petroleum products. They account for 3,596 spills, or about 55 per cent of all entries. The database contains 538 sewage spills. That’s eight per cent of all spills in the database. While sewage doesn’t appear as often as other contaminants, more of it is spilled each time. The largest spill was at Calgary’s Bonnybrook wastewater treatment plant, which handles much of the city’s sewage. The database says a storm and flood led to a 300-million-litre sewage spill on June 17, 2005. Heavy floods hammered southern Alberta that spring. Edith Phillips of Calgary’s regulatory affairs branch said the floodwater overwhelmed the city’s sewers and treatment plants. She said the flooding damaged ultra-violet lights used to kill bacteria, so treated wastewater flowed into the Bow River.  Phillips noted the sewage had gone through two stages of treatment before it spilled into the river. By that point organic materials and nutrients would have been removed from the wastewater. “It wasn’t raw sewage,” she said. “It certainly had been treated to the secondary stage, which is equivalent to what most treatment plants in Canada do.”

Meanwhile, the government database cites a 2,191-day sewer leak in Ottawa that discharged 190 million litres of sewage. It shows the spill began Jan. 1, 1998, and wasn’t reported until Sept. 10, 2008.  The entry baffled Michel Chevalier, Ottawa’s manager of wastewater and drainage operations, who said his figures don’t jibe with the federal government’s.  “I’ve had problems in the past with databases from the feds,” Chevalier said. “They’re entering the data in a funny way, and it’s not necessarily reality, or it leads to conclusions that are false. Like in this case, it looks like it’s been flowing for 2,000 days. No. I don’t know where they get that 2,000 days.” He said city records show 190 million litres of sewage was spilled into the Ottawa river over a four-day period in 2004. A faulty sewer gate was to blame.  He cited even larger sewage spills — such as more than a billion litres in 2006, 19 million litres in 2008 and 26.5 million litres last year — which aren’t listed in the federal database.  In each case the untreated sewage flowed into the Ottawa River. Chevalier said the city has replaced the faulty gates and significantly cut down on sewage spills.

Little is known about a 116-million-litre sewage spill in Richmond, B.C., on Dec. 20, 2009. The responsible party, reason, cause, source and clean-up time are not given.  The government database cites another 64-million litre sewage spill in the Vancouver area on July 5, 2009, at the Lions Gate wastewater treatment plant.  But Metro Vancouver officials dispute Environment Canada’s reporting of the spill in its database. Paul Lam, the municipality’s wastewater treatment plant division manager, said the spill was not of sewage but rather treated effluent, or wastewater. He said a ruptured valve in the plant’s chlorination system was to blame.  “That resulted in the release of 64 million litres of treated, but unchlorinated, effluent,” Lam said. “So that volume of discharge had been treated through the plant.” He added environmental testing found no ill effects from the spill.  Environment Canada said “evidence provided by Metro Vancouver clearly demonstrates that the unchlorinated wastewater effluent discharged from the (wastewater-treatment plant) ... was not acutely lethal” and didn’t violate the federal Fisheries Act.


The database also lists spills of other contaminants.  More than 1.4 million litres of a chemical called acrylonitrile was spilled after a marine tanker caught fire and exploded in Saint John, N.B., on Nov. 1, 2005. Environment Canada’s website says “acrylonitrile is considered toxic to human health because of its potential to cause cancer.” It has been declared toxic under the Canadian Environmental Protection Act.  Close to 76,000 litres of hydrochloric acid leaked from a train in Salaberry-de-Valleyfield, Que., outside Montreal on March 17, 2005. Hydrochloric acid can irritate the skin and cause chemical burns.
A pipe leak at Edmonton’s municipal mobile equipment services branch on Dec. 11, 2006, released two million litres of chlorinated water into the city. Chlorine can react with organic matter found in water, such as decaying vegetation, to form a group of chemicals known as disinfection byproducts. Some of these byproducts are thought to raise the risk of cancer and cause other health problems.

The database lists Areva Resources Canada Inc. as the responsible party in an Oct. 25, 2007, spill of 10,000 litres of “radioactive material.”  The company says a road to a uranium mine site was flooded by heavy rain, and contaminated mud and rainwater leaked through a raised barrier. Areva spokesman Alun Richards said the mud and water contained “low levels” of radioactivity from vehicles that pass over the road to and from the uranium mine.  Richards said company records show 100 cubic metres, or 100,000 litres, of radioactive material was spilled — 10 times more than Environment Canada lists in its database. He added the spill was cleaned up immediately, and there were no lingering health or environmental effects.
In another case, a company called IMTT-Quebec Inc., which handles bulk liquids, is named as the responsible party in a spill of 126,000 litres of jet fuel on Oct. 4, 2007. Marc Dulude, the company’s executive vice-president and chief operating officer, didn’t respond to questions about the spill.  Environment Canada said the jet-fuel leak occurred in a tank dike and nothing leaked out. The contents were pumped out and stored in another reservoir.  The city spills troubled one environmentalist.  “It’s the sheer number of different kinds of pollutants being spilled here that’s striking,” said Rick Smith, the executive director of Environmental Defence.  “We’re talking about bacterial pollutants, cancer-causing pollutants, hormone-disrupting pollutants. All of these things being spilled accidentally, or in an unplanned fashion, in an illegal fashion into the environment on a regular basis.”

A spokeswoman for Environment Canada said the sewage and wastewater spills are unacceptable.  “We need to stop dumping raw and under-treated sewage into our waterways,” Ashleigh Wilson said.  “Today we have about 400 facilities dumping at least 1.5 trillion litres of raw sewage directly into our waterways every year causing impacts to everything from our beaches along waterways to commercial fisheries including shellfish. Under our new regulations this will stop.”  She was referring to new wastewater-system regulations that set timelines and baseline standards for sewage spills.  In the past, Environment Canada has defended the NEMISIS database, which is riddled with missing, incomplete and inaccurate entries. In many cases the type and amount of contaminant spilled isn’t known. But the department insists it has all the information it needs to track and prosecute polluters.
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