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WEIGHTING:
30 %
Provided: Periodic Table; Polyatomic ion chart; Solubility Chart; Activity Series; Gas Constant and conditions of STP, SATP; pressure conversion factors; Celsius to Kelvin conversion factor.
Bring: Calculator, pen, pencil

All 5 units covered.

General Exam Advice:

1. To study: go over all notes, quizzes, labs and unit tests. Make all corrections.
2. The exam you care about the most, study the most for.

3. The credit that you need most, study for that course’s exam the most.

4. Make study notes for each unit. Start off by making several pages of notes for each unit. Condense to a one page study note for each unit.

5. Do not sit there and read over notes – be active!!! Write, summarize, cover up the answer and solve the problem without peeking until you’re completely done the problem.

Course Specific Advice:

	Unit
	Areas of focus

	1. Matter & Chemical Bonding
	- Bohr’ Theory
- know your nomenclature, make a chart of categories
- be able to draw Lewis structures for molecules
- know your periodic trends, how to balance & classify equations, how to use activity series (provided)

	2. Quantities in Chemical Reactions
	- know how to solve every type of  STOICHIOMETRY problem covered, make charts which contain all problem types
- know Avogadro’s Number

- know how to solve problems dealing with ISOTOPES

- know the different types of chemical formulas and solve problems pertaining to each (how do you find molecular formula from empirical formula?)

- be an absolute pro at finding molar mass

	3. Solutions
	- intermolecular vs. intramolecular forces

- how to prepare solutions, solve STOICHIOMETRY problems, use solubility table (provided)
- understand how titrations work and what they are used for

	4. Gases
	- know the combined gas law and the ideal gas law

- know how to use provided info (Kelvin to Celsius conversion, STP, volume a mole of a gas takes up at STP)

- differentiate situations when combined gas law is needed from situations when ideal gas law is needed

- solve STOICHIOMETRY problems

	5. Organic Chemistry
	- Know your functional groups (MEMORIZE)
- use summary chart provided and make your own chart
- practice problems for all required functional groups
- know what an ISOMER is and how to draw different isomers


SCH3U review
Sec. 1
Match the following structures to their proper IUPAC name.

	a.
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____
1.
propane
____
2.
methylbutane
____
3.
1-butene
____
4.
1,2-dimethyl-2-butene
____
5.
dimethylpropane
____
6.
cis-2-butene
____
7.
pentane
____
8.
trans-2-butene
Sec. 2

9.
Complete the table below.

	Element name
	Element

symbol
	Atomic

number
	Group

number
	Family

name
	Period

number
	Metal or

nonmetal

	fluorine


	
	
	
	
	
	

	
	Ba
	
	
	
	
	

	
	
	
	
	noble gas
	3
	



10.
What is the difference between ionization energy and electron affinity?

11.
Explain how first ionization energy is related to atomic radius.

12.
Examine the following 1st, 2nd, and 3rd ionization energies and state which element is most likely a noble gas.

	
	1st

(eV)
	2nd

(eV)
	3rd

(eV)

	Element X
	5.139
	47.286
	71.64

	Element Y
	7.646
	15.035
	80.143

	Element Z
	21.564
	40.962
	63.45



13.
Explain why, in general, ionization energy and electron affinity follow the same trends throughout the periodic table.

14.
For a science fair project, a student wants to design a simple device for removing certain gases from polluted air. He knows that polar molecules dissolve well in water, so he bubbles polluted air through a jug of water to remove unwanted gases. For his project, the student uses air containing the following gases:

	1. N2(g)
	5. CH4(g)

	2. O2(g)
	6. OCl2(g)

	3. HF(g)
	7. C3H8(g)

	4. NH3(g)
	8. CH3OCH3(g)


List the gases that will dissolve by writing down their corresponding numbers.

15.
List three empirical properties of ionic compounds.

16.
Draw Lewis diagrams to explain the empirical formula for the following substances.

(a) KI(s)
(b) Br2(l)
(c) O2(g)
(d) BaCl2(s)

17.
A student records the following evidence in a lab book.

	Unknown substance
	Pure state
	Solubility in water
	Solution conductivity

	I
	solid
	high
	low

	II
	solid
	low
	low

	III
	solid
	high
	none

	IV
	solid
	high
	high


Which of the substances in the table above is most likely an ionic compound? Explain your answer.

18.
Explain, in your own words, how and why ionic bonding occurs.

19.
Use electron dot diagrams to explain the formula for CaCl2.

20.
Draw the electron dot diagram for carbon monoxide and carbon dioxide.

21.
Predict the products and write a balanced chemical equation for the following chemical reaction:

Aqueous aluminum chloride is added to a solution suspected to contain sodium carbonate.

22.
Predict the products and write a balanced chemical equation for the following chemical reaction:

Pure methane gas is burned in a barbecue.

23.
Determine the number of molecules found in 5.00 mol of water.

24.
Determine the number of oxygen atoms found in 1.75 mol of potassium sulfate, K2SO4.

25.
Ammonium carbonate is commonly found in smelling salts. Determine the molar mass of (NH4)2CO3.

26.
Convert 0.227 mol of potassium sulfate into mass (in grams).

27.
Calculate the number of empirical formula units found in 425.0 g of SiF3.

28.
Why is water a polar molecule?

29.
Consider the following reaction: Barium chloride solution is mixed with potassium sulphate solution to produce a solid precipitate barium sulphate and a solution of potassium chloride.

For this reaction, write

(a) a balanced chemical equation

(b) a total ionic equation

(c) a net ionic equation

30.
Use the kinetic molecular theory to explain why gases are more compressible than solids or liquids.

31.
Does carbon monoxide float in the air or sink to the ground in a house? Justify your answer with proper calculations. The density of normal air at STP is 1.2 g/L.

32.
Draw and name three isomers of an alkane containing six carbons.

33.
Draw the complete structural diagram for 1-ethyl-2-methylcyclohexane.
Sec. 3

34.
Natural magnesium contains three isotopes: Mg-24, Mg-25, and Mg-26. In a sample, 78.70% of the atoms are Mg-24, 10.13% of the atoms are Mg-25, and 11.17% of the atoms are Mg-26. Using a sample population of 10 000 magnesium atoms, calculate the average atomic mass of magnesium.

35.
Titanium dioxide, TiO2, can be used as an abrasive in toothpaste. Calculate the percentage of titanium, by mass, in titanium dioxide.

36.
Consider the following balanced equation: LiAlH4  +  4H2O  [image: image9.png]


  LiOH  +  Al(OH)3  +  4H2
How many grams of Al(OH)3 will be produced from the hydration of 4.20 g of LiAlH4?

37.
Sodium chloride is produced when sodium metal combines with chlorine gas as shown in the following balanced equation: 2 Na  +  Cl2  [image: image10.png]


  2 NaCl

In an experiment, 36.9 g of sodium chloride is produced when 15.9 g of Na and 27.4 g of chlorine are combined. Determine the percentage yield of the product.

38.
A solution of cupric sulphate is used at blood donor clinics to test donor blood for low iron. Calculate the concentration of this solution, in mol/L, if 125 g of CuSO4 crystals are dissolved in 1.0 L of water.

39.
How much water must be added to 600 mL of a 1.5 mol/L CaCl2 solution to make the concentration of the resulting solution 1.0 mol/L?

40.
100 mL of 0.2 mol/L sodium carbonate solution and 200 mL of 0.1 mol/L calcium nitrate solution are mixed together. Calculate the mass of calcium carbonate that would precipitate and the concentration of the sodium nitrate solution that will be produced.

41.
500 g of copper metal is reacted with 2.5 L of 3.0 mol/L nitric acid solution. Calculate how much of the copper metal remains after the reaction is complete.

42.
Calculate the pH of seawater which has a hydrogen ion concentration of 1  10–8 mol/L.

43.
A quality-control technician is testing the concentration of muriatic acid (hydrochloric acid) to check that the concentration is within certain limits. Calculate the concentration of the hydrochloric acid if a 15.0-mL sample (diluted by factor of 10) is titrated with standard sodium carbonate solution. The titration required 10.00 mL of 0.250 mol/L sodium carbonate to neutralize the acid.

44.
A teaspoon of milk of magnesia contains 12.0 mg of magnesium hydroxide. What volume of 0.01 mol/L HCl in a person's stomach would be neutralized by this teaspoon of antacid?

45.
What pressure is required to reduce a balloon's volume to 2.25 L from a volume of 9.75 L at a pressure of 1.00 atm? Assume that the temperature remains constant throughout the process.

46.
Calculate the volume that 3.25 mol of He gas will occupy at a temperature of 25ºC and a pressure of 799 mm of Hg.

47.
What volume of N2 gas can be produced if 7.25 kg of ammonium nitrite is decomposed to produce H2O as the second product of this decomposition reaction? The temperature is 425 K and the pressure is measured to be 275 kPa.

48.
A gas has been analyzed and it is shown to be composed of 85.7% carbon and 14.3% hydrogen by mass. At STP, 0.100 L of the compound weighs 0.188 g. What is the molecular formula for this compound?


49. Circle the choice that correctly names the drawn structure.
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1a) aminopentane
  b) 1-aminopentane
  c) 2-aminopentane
  d) aminomethane

  e) methylamine


	
[image: image12.wmf]O

H
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2a) octanoate

  b) hexanoic acid

  c) heptanoic acid

  d) octanoic acid

  e) 1-octanoic acid
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3a) propyl butanoic acid

  b) propyl butanoate

  c) butyl propanoate

  d) hexylamine

  e) 3-hexane ester
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4a) propanal

  b) butanal

  c) pentanal

  d) butanol

  e) pentanol


	
[image: image15.wmf]O


5a) 2-hexanone

  b) hexanone

  c) 1-hexanone

  d) 3-hexanone

  e) 2-hexanonate


	
[image: image16.wmf]
6a) 1-butene

  b) butene

  c) 2-butene

  d) trans-2-butene

  e) cis-2-butene



	
[image: image17.wmf]
7a) 3,3-ethylhexane

  b) 3-ethyl-4-propylpentane

  c) isohexane

  d) 3,3-diethylhexane

  e) 3,4-diethylhexane


	
[image: image18.wmf]
8a) 1-propene

  b) 2-propene

  c) propene

  d) isopropene

  e) propyne


	
[image: image19.wmf]
9a) ethene

  b) ethyne

  c) methyne

  d) methylene

  e) 1-ethyne




SCH3U review


Answer Section
Sec. 1

1.
E

2.
B

3.
A

4.
H

5.
C

6.
G

7.
D

8.
F
Sec. 2

9.


	Element name
	Element

symbol
	Atomic

number
	Group

number
	Family

name
	Period

number
	Metal or

nonmetal

	fluorine
	F
	9
	17
	halogens
	2
	nonmetal

	barium
	Ba
	56
	2
	alkali earth metals
	6
	metal

	argon
	Ar
	18
	18
	noble gas
	3
	nonmetal



10.
Ionization energy is the energy required to remove an electron from an atom. Electron affinity is the energy released when an atom accepts an electron.

11.
The smaller the atomic radius, the stronger the nucleus holds its electrons and the harder it is to remove an electron. The harder it is to remove an electron, the higher the first ionization energy.

12.
element Z

13.
They are both dependent on the same thing, atomic radius. When the atomic radius is small, it is more difficult to remove an electron, so ionization energy is high. At the same time, it is easier for the atom to accept another electron, so it releases energy when an electron is added and electron affinity is high.

14.
3, 4, 6, and 8

15.
Ionic compounds are hard solids at SATP, have high melting and boiling points, and are conductive in liquid and aqueous states.

16.
(a)
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(b)
[image: image21.png]



(c)

[image: image22.png]



(d)
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17.
Substance IV is most likely to be an ionic compound because its high solution conductivity indicates that ions are present in the solution.

18.
Atoms are more stable when they have eight valence electrons. Nonmetals will try to gain electrons to form a stable octet and metals will try to give away electrons to form a stable octet. Thus, metals give electrons to nonmetals. Subsequently, the two oppositely charged ions are attracted to one another.

19.
Calcium forms an ion with a 2+ charge and chlorine forms an ion with a 1– charge. This means that the smallest unit with a zero charge would require one calcium ion and two chloride ions.

[image: image24.png]




20.


	carbon dioxide
	carbon monoxide

	[image: image25.png]






21.
2AlCl3(aq)  +  3Na2CO3(aq)  [image: image26.png]


  Al2(CO3)3(s)  +  6NaCl(aq)

22.
CH4(g)  +  2O2(g)  [image: image27.png]


  CO2(g)  +  2H2O(g)

23.
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24.
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Since there are four oxygen atoms in each unit of potassium sulfate, there are 4.2  1024 atoms of oxygen present.

25.
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26.
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The mass of 0.227 mol of K2SO4 is 39.6 g.

27.
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There are five empirical formula units in 425.0 g of SiF3.

28.
Water is a polar molecule because it has a slightly positive and negative end. The oxygen atom is negative because it has a greater electronegativity (a stronger ability to attract electrons) than the hydrogen atoms do. The oxygen pulls the shared electrons closer to itself, making it more negative and the hydrogen more positive.

29.
(a) BaCl2(aq)  +  K2SO4(aq)    BaSO4(s)  +  2KCl(aq)
(b) Ba2+(aq)  +  2Cl–(aq)  +  2K+(aq)  +  SO42– (aq)    BaSO4 (s)  +  2K+(aq)  +  2Cl–(aq)

(c) Ba2+(aq)  +  SO42– (aq)    BaSO4(s)

30.
Gas particles are relatively far apart compared to their size. Solids have particles that are very close to each other, while liquids have small spaces between particles. To compress a substance, the particles must be brought closer together. Since gas particles are far apart, their total occupied volume can be easily changed by applying a force such as increasing the pressure or decreasing the temperature.

31.
At STP, 1 mol of CO occupies a volume of 22.4 L.

The molar mass of CO is 28.0 g.

The density of CO is [image: image34.png]208 g
224L



.

Since the density of CO is greater, it will sink to the bottom of the room it is found in.

32.
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	2-methylpentane
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33.
[image: image38.png]



Sec. 3

34.
Mg-24: 78.70% or 7 870 atoms

Mg-25: 10.13% or 1 013 atoms

Mg-26: 11.17% or 1 117 atoms
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The average atomic mass of magnesium is 24.33 u.

35.
mTi = 47.88 u  1 atom = 47.88 u

mO = 16.00 u  2 atoms = 32.00 u

mtotal = 79.90 u

[image: image41.png]88u




The percentage composition of titanium in TiO2 is 59.94%.

36.


	mole ratio:
	LiAlH4:Al(OH)3  = 1:1
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The mass of aluminum hydroxide that can be obtained is 8.63 g.

37.
We can determine the number of moles of chlorine needed to react completely with 15.9 g of Na.

[image: image45.png]0.692 mol




	mole ratio:
	Na:Cl2  = 2:1
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More chlorine is available than is required, therefore, chlorine is in excess. The sodium is the limiting reagent.

[image: image48.png]0.692 mol





	mole ratio:
	Na:NaCl = 1:1
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The theoretical yield of the NaCl is 40.4 g.
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The percentage yield is 91.3%.

38.
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The molar concentration of the solution is 0.78 mol/L.

39.
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The amount of water that must be added for the dilution is 300 mL.

40.
Na2CO3(aq)  +  Ca(NO3)2(aq)    CaCO3(s)  +  2NaNO3(aq)
	100 mL
	200 mL
	m
	C

	0.20 mol/L
	0.10 mol/L
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Since one mole of Na2CO3 reacts completely with one mole of Ca(NO3)2 from the equation, then this mixing of solutions will be a complete reaction.
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The mass of calcium carbonate that precipitates is 2 g.
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The concentration of the sodium nitrate solution is 0.1 mol/L.

41.
3Cu(s)  +  8HNO3(aq)    4H2O(g)  +  3Cu(NO3)2(aq)  +  2NO(g)

	500 g
	2.5 L

	m
	3.0 mol/L
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The mass of copper metal left unreacted is 320 g.

42.
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Seawater has a pH of 8.0.

43.
2HCl(aq)  +  Na2CO3(aq)    H2CO3(aq)  +  2NaCl(aq)

	15.0 mL
	10.00 mL

	C
	0.250 mol/L
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Since the sample of HCl had been diluted by a factor of 10, the original concentration of the HCl must be 10 times greater.

The original concentration was 3.33 mol/L.

44.
Mg(OH)2(aq)  +  2HCl(aq)    MgCl2(aq)  +  2H2O(l)
	12.0 mg
	0.01 mol/L

	58.31 g/mol
	v
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The milk of magnesia can neutralize 40 mL of stomach acid.

45.
P1 = 1.00 atm

V1 = 9.75 L

V2 = 2.25 L

P2 = ?
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The pressure required is 4.33 atm.

46.
n = 3.25 mol

T = 25ºC + 273 = 298 K

R = 8.31 kPa L/mol K

P = 799 mm Hg

V = ?

Convert P into kPa from mm Hg:
[image: image74.png]101.3kPa
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The He gas will occupy a volume of 75.6 L.

47.
NH4NO2 (s)    N2 (g)  +  2H2O(l)
P = 275 kPa

T = 425 K

[image: image76.png]Py o, = 120 kg




Convert kg to g:
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The volume of N2 will be 1.45  103 L.

48.
Determine the empirical formula:
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C:H = 7.14:14.2 = 1:2

The empirical formula is CH2 and the molecular formula will be a multiple of CH2.

P = 101.325 kPa

V = 0.100 L

T = 273 K

R = 8.31 kPa L/mol K

n = ?
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The molecular formula will be three times the subscripts of the empirical formula, C3H6, which is either cyclopropane or propene.

49. 
	1a) aminopentane
  b) 1-aminopentane
  c) 2-aminopentane
  d) aminomethane

  e) methylamine


	2a) octanoate

  b) hexanoic acid

  c) heptanoic acid

  d) octanoic acid
  e) 1-octanoic acid


	3a) propyl butanoic acid

  b) propyl butanoate

  c) butyl propanoate
  d) hexylamine

  e) 3-hexane ester



	4a) propanal

  b) butanal

  c) pentanal

  d) butanol

  e) pentanol


	5a) 2-hexanone

  b) hexanone

  c) 1-hexanone

  d) 3-hexanone

  e) 2-hexanonate


	6a) 1-butene

  b) butene

  c) 2-butene

  d) trans-2-butene

  e) cis-2-butene


	7a) 3,3-ethylhexane

  b) 3-ethyl-4-propylpentane

  c) isohexane

  d) 3,3-diethylhexane
  e) 3,4-diethylhexane


	8a) 1-propene

  b) 2-propene

  c) propene

  d) isopropene

  e) propyne


	9a) ethene

  b) ethyne (acetylene)

  c) methyne

  d) methylene

  e) 1-ethyne
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