Chemistry Review Booklet Answers
Atomic Theory and Bonding
1. An atom is the smallest part of an element that still has the properties of the element. An element is a pure substance that cannot be chemically broken down into simpler substances.

A compound is a pure substance that is made up of two or more different elements that have been combined in a specific way.

2. (a) 1+ (positive) (b) No electric charge (c) 1− (negative)

3. (a) Nucleus (b) Nucleus (c) Surrounding the nucleus

4. Atomic number is the number of protons in an atom.

5. A family is a vertical column. A period is a horizontal row.

6. Group 1 is alkali metals, Group 2 is alkaline earth metals, Group 17 is halogens, and Group 18 is noble gases.

7. By losing or gaining electrons

8. Metals lose electrons to form positive ions. 
9. Nonmetals gain electrons to form negative ions.
10. In the outermost shell of an atom

11. 2, 8, 8

12. (a) C 6p 2, 4
(b) Cl 17p 2, 8, 7
(c) Al 13p 2, 8, 3

13. (a) F− 9p 2, 8
(b) Na+ 11p 2, 8

(c) Al3+ 13 p 2, 8
14. An ionic bond is a chemical connection between oppositely charged ions. Metal and non-metals form ionic bonds when they are combined together in a compound.

15. A covalent bond is a chemical connection between two atoms in which a pair of electrons is shared. Non-metals form covalent bonds when they combine chemically with other non-metals.

16. Diatomic elements include hydrogen (H2), nitrogen (N2), oxygen (O2), fluorine (F2), chlorine (Cl2), bromine (Br2), and iodine (I2).
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18. 

19. C
20. C
21. A
22. A
23. B
24. D
25. C
26. C
27. B
28. C

Names and Formulas of Compounds
1. (a) lithium phosphide
(b) calcium chloride
(c) zinc oxide

2. (a) Na2S
(b) MgI2
(c) Al2O3
3. (a) Cu2O
(b) PbI4
(c) PbCl2
(d) Au2S3
4. (a) chromium(II) phosphide

(b) manganese(II) chloride
(c) cobalt(III) oxide

(d) iron(III) nitride

5. (a) Cs2SO4
(b) Ti(HCO3)4
(c) (NH4)2S
(d) (NH4)2Cr2O7
6. (a) sodium perchlorate
(b) magnesium phosphate

(c) ammonium sulphite

(d) copper(II) sulphate
7. (a) 3 K, 1 P, 4 O for a total of 8 atoms

(b) 2 N, 8 H, 1 S, 4 O for a total of 15 atoms

(c) Ni2(CO3)3; 2 Ni, 3 C, 9 O for a total of 14
atoms

(d) Mo(NO3)2; 1 Mo, 2 N, 6 O for a total of 9
atoms

8. (a) SO3
(b) N2O
(c) P4S10
(d) PCl5
9. (a) phosphorus tribromide
(b) dinitrogen trisulphide

(c) dinitrogen tetraoxide
(d) oxygen difluoride

10. (a) Ionic; ammonium phosphide
(b) Covalent; oxygen dibromide

(c) Ionic; iron(III) fluoride
(d) Ionic; tin(IV) sulfide

11. (a) PbO2 is ionic: lead(IV) oxide; NO2 is covalent: nitrogen dioxide

(b) SO2 is covalent: sulfur dioxide; SnO2 is ionic: tin(IV) oxide; 
12. D
13. D
14. C
15. D
16. A
17. C
18. A
19. C
20. D
21. B

Chemical Equations
1. A chemical change is a process in which the arrangement of atoms changes to from new compounds or substances.

2. Word equation, symbolic (formula) equation

3. Mass is conserved in a chemical reaction; the total mass of the products is always equal to the total mass of the reactants in a chemical reaction.

4. (a) 6 Cl, 2 Cr, 6 I
(b) 1 Pb, 4 N, 12 O, 4 Na, 4 I

5. (a) 2Al + 3Cl2 → 2AlCl3

(b) CH4 + 2O2 → CO2 + 2H2O

(c) Ca(NO3)2 + Cu2SO4 → CaSO4 + 2CuNO3

(d) 3Na2CO3 + 2Ni(NO3)3 → 6NaNO3 + Ni2(CO3)3
6. (a) CaF2 + 2K → 2KF + Ca

(b) 2Al(OH)3 + 6HBr → 3AlBr3 + 6H2O

(c) 2CrI3 + 3 K2CO3 → Cr2(CO3)3 + 6KI

(d) 2HNO3 + BaCO3 → Ba(NO3)2 + H2O + CO2
7. B
8. C
9. C
10. C
11. D
12. B
13. A
14. A
15. C
16. D

Acids and Bases
1. (a) below 7 (b) above 7

2. 10 times

3. 10 000 times

4. 7
5. (a) red
(b) orange (from red + yellow)
(c) yellow
(d) blue

(e) red

(f) pink

6. (a) hydrochloric acid

(b) hydrobromic acid

(c) hydrofluoric acid

7. (a) sulfuric acid

(b) nitric acid

(c) acetic acid

8. (a) perchloric acid

(b) chloric acid

(c) chlorous acid
(d) hypochlorous

9. (a) acid
(b) base
(c) neither
(d) base
(e) neither
(f) acid

10. H+
11. OH−
12. They react together to form water.

13. C
14. B
15. C
16. B
17. A
18. A
19. D
20. D
21. C
22. A

Salts
1. (a) base
(b) acid

(c) salt

(d) metal oxide

(e) non-metal oxide

2. Non-metal oxides

3. (a) HF + KOH → KF + H2O

(b) H2SO4 + 2NaOH → 2NaF + 2H2O

(c) 2HNO3 + Mg(OH)2 → Mg(NO3)2 + 2H2O

4. (a) 2HF + Zn → ZnF2 + H2

(b) H2SO3 + Mg → MgSO3 + H2

(c) 6HCl + 2Al → 2AlCl3 + 3H2

5. To help neutralize acid from acid precipitation
6. A
7. D
8. D
9. A
10. A
11. C
12. C
13. B
14. D
15. B

Organic Compounds
1. Carbon

2. Carbon oxides (e.g., CO2), carbonates (e.g., CaCO3), and carbides (SiC)
3. (a) C5H12
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4. B
5. A
6. D
7. B
8. C
9. C
10. D
11. C
12. B
13. A

Types of Chemical Reactions
1. (a) 2Al + 3F2 → 3AlF2

(b) 4K + O2 → 2K2O

(c) Cd + I2 → CdI2

2. (a) Not synthesis
(b) Not synthesis
(c) Synthesis

3. (a) 2Na2O → 4Na + O2

(b) Mg3N2 → N2 + 3Mg

(c) 2CsI → 2Cs + I2

4. (a) Neither
(b) Synthesis

(c) Decomposition

5. (a) K + NaCl → Na + KCl

(b) CuF2 + Mg → MgF2 + Cu

(c) F2 + 2CsBr → Br2 + 2CsF

6. (a) 2Na3PO4 + 3MgI2 → Mg3(PO4)2 + 6NaI

(b) SrCl2 + Pb(NO3)2 → Sr(NO3)2 + PbCl2

(c) 2AgNO3 + Na2CrO4 → 2NaNO3 + Ag2CrO4

7. (a) Double replacement
(b) Single replacement

(c) Synthesis

(d) Decomposition

8. (a) HF + NaOH → NaF + H2O

(b) 2HCl + Pb(OH)2 → PbCl2 + 2H2O

(c) Al(OH)3 + 3HClO4 → Al(ClO4)3 + 3H2O

9. (a) CH4 + 2O2 → CO2 + 2H2O

(b) C3H8 + 5O2 → 3CO2 + 4H2O

(d) C4H8O4 + 6O2 → 4CO2 + 4H2O

10. (a) Decomposition
(b) Single replacement
(c) Double replacement

(d) Combustion
(e) Synthesis

(f) Neutralization
11. C
12. D
13. D
14. A
15. B
16. C
17. D
18. B
19. D
20. A
Factors Affecting the Rate of Chemical Reactions
1. The rate increases

2. Cooling decreases the frequency.

3. Increasing the concentration of the acid causes more frequent collisions between acid particles and the aluminum.
4. Blowing on a camp fire increases the concentration of oxygen (O2) on the wood. This leads to more frequent collisions between the oxygen molecules and the wood.

5. The greater the surface area, the greater the number of collisions that can happen between reactant particles.

6. Cutting wood into small pieces increases the surface area of the wood. This leads to more frequent collisions between the oxygen molecules and the wood.

7. The rate increases.

8. To convert harmful nitrogen oxides back into harmless N2 and O2.

9. An enzyme is a biological catalyst.
10. D
11. B
12. C
13. 
14. A
15. A
16. D
17. D
18. C
19. B

Atomic Theory, Isotopes, and Radioactive Decay
1. [image: image4.emf]
[image: image5.emf]2. (a) 17
(b) chlorine-37

(c) 
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3. (a) 11
(b) 21


(c) sodium-21

(d) 

[image: image7.emf]4. Radioactive decay is the process in which the nuclei of radioactive parent isotopes emit alpha, beta, or gamma radiation to form decay products.
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6. 

[image: image9.emf]7. 

8. (a) The nucleus loses an alpha particle, which is the same as a helium nucleus. The mass number drops 4 units and the atomic number drops 2 units.

(b) The nucleus releases an electron while a neutron turns into a proton. The mass number remains the same while the atomic number increases by one.

(c) The nucleus loses excess energy. The mass number and atomic number remain unchanged

9. (a) Alpha
(b) Gamma
(c) Beta
(d) Alpha
(e) Gamma
(f) Beta

10. D
11. B
12. A
13. B
14. D
15. C
16. B
17. C
18. A
19. D
Half-Life
1. Half-life is the amount of time required for half the nuclei in a sample of a radioactive isotope to decay.

2. By measuring relative amounts of remaining radioactive material to stable products formed, such as the ratio of carbon-14 atoms to carbon-12 atoms.

3. (a) 2000 years
(b) 4000 years

4. (a) 32 g

(b) 16 g

(c) 8 g

5. 20 000 years


6. 18 percent
7. 65 000 years
8. 3


9. 40 000 years

10. lead-207

11. 14 billion years

12. uranium-238

13. 1.3 billion years (or one half-life)
14. C
15. A
16. C
17. C
18. C
19. A
20. D
21. D
22. B
23. A

Nuclear Reactions
1. A fission nuclear reaction is the process by which a large nucleus splits into two pieces of roughly equal mass, accompanied by the release of large amounts of energy.

2. The sum of the mass numbers; the sum of the charges (represented by atomic numbers)
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4. A chain reaction is a reaction in which the products of the reaction trigger more reactions in a self-sustaining process. 

5. It takes 20 half-lives (thousands of years) before the material reaches safe levels of radioactivity.

6. Fusion is the joining of two small atomic nuclei to make a larger one, usually involving the release of a large amount of energy.
7. In the Sun

8. C
9. A
10. D
11. C
12. B
13. C
14. D
15. B
16. D

