Name: Chemistry 11 (Final Exam Review) Block:

Chemistry 11 Final Exam Review Unit

Purpose: Review Units1-8
Lesson Objectives:
By the end of this lesson | will be able to: -

e Review the vocabulary, methods, and concepts discussed in Units 1 - 8

Exam Review

Unit 1— Naming and Reaction Types

Pages in Student Extra Questions (Hebden)
Workbook
65-76 p.75-76

1.  Write the correct formula for the following compounds:

a)  ammonium Chlorate ..........cocoovviiinieee e NH4ClOs
b)  copper (I) SUIPNIte......coeiiiii CuSO3

€)  zinc carbonate tetrahydrate ..........ccooeveieiiienciiieen ZnCOs ° 4H,0
d)  NItHCACIH ..o HNOs (aq)
e)  phosphorus pentaiodide ..........cccoovieiiieneiiniie Pls

) iron (1) thiocyanate ...........ccooceviiiiiiiecee s Fe(SCN)s
g) Sulphuric aCid.........ccoocoiiiiiiiiiice H2SO4

h)  dinitrogen tetrafluoride ............ccoooooviiiiiiinci N2F2

2. Write the correct names for the following compounds:

a)  MN(SO4)2..cciiiiiiiiiii Manganese (1V) Sulphate
b)  PBCrOs#6H20 ......cccoviiiiiiiinnn, Lead (I1) Chromate Hexahydrate
C) A0z Diarsenic Trioxide

d) CH3COOH......ccoooiiiiieiice Acetic_acid

€)  Ni2(C204)3.cuviiiiiiiiiieiiieiie e, Nickel (111) Oxalate

) NFs Nitrogen Trifluoride

9)  (NHa)2HPOs...oovccvieicc, Ammonium Phosphate

h) Ba(OH)210H20.......ccccoviiiin, Barium Hydroxide Decahydrate
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Unit 1.6 - 1.7: Balancing Equations and Reaction Types Review

Block:

Using the different types of reactions (Synthesis, Decomposition, Single Replacement, Double
Replacement, Neutralization, and Combustion) predict the products and balance the equation.

) __ HPOs, + 3 KOH — __ KsPOs + __ H,0

Type of Reaction: Neutralization

) 2 CH, + 5 0, - _2 HO + _4 CO;
Type of Reaction: Combustion

Unit 1.8: Exothermic and Endothermic Reactions

1. Draw a diagram of an Exothermic and Endothermic Rei
Products, Enthalpy Change (AH), and Activation Energy

ENDOTHERMIC

Y EXOTHERMIC

Reactants

Potential Energy —»

Potential Energy ——

"
>

Reaction Progress =— Reaction Progress s

2. List the following Reactions as Exothermic or Endothermic:

a. 2H202(l) — 2H20(l) + O2(g) + 200kJ Answer: Exothermic
b. Mn(s) + 2 HCl(ag) — MnClz(aq) + Hz(g) + 221 kJ Answer: Exothermic
Cc. 2N20s (g) + 110 kJ — 4NO2(g) + O2(g) Answer: Endothermic
d. P4O10(g) + 6H20(l) — 4 H3POu(aq) + 424 kJ Answer: Exothermic
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Unit 2 + 3— Atoms, Periodic Table and Bonding and Forces
Pages in Student | Extra Questions (Hebden)
Workbook

p. 139 -192 | p.146-147, p.149,
p.150, p.155,

p.157-158, p.164,
p.170-171, p.181,

p.183, p.191-192

1.  The Greek who developed the idea of atoms was Democritus

2. Consider the following ideas:
» Compounds are made up of molecules which are combinations of atoms
» All atoms of an element are the same
» Atoms of different elements are different
» Atoms are indivisible particles

Who came up with these ideas? Dalton He called the ideas, the

Atomic Theory.

3. Give the number of protons, neutrons and electrons in the following:

Isotope Protons Neutrons Electrons

193] 3+ 77 19a-77=117 4
202Hg* 80 202-80=122 /8
125Te 2 52 125-52= (3 54
2633g 106 263-106=157 106
2H* 1 2-1=1 0

4. Give the nuclear notation of the following:

Isotope Protons Neutrons Electrons
262 Db2+ 105 157 103
123 S b3+ 51 72 48

75 ASS- 33 42 36
133X e 54 79 54
244Pu3+ 94 150 91
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5.  Element “X” is composed of the following naturally occurring isotopes:
Isotope % Abundance
X 50.69
81X 49.31
Calculate the average atomic mass of element “X” to 3 decimal places.
[79 x (0.5069)] + [81 x (0.4931)] = 79.99g/mol

Element “X” is actually the real element Bromine
6. Regions in space occupied by electrons are called Orbitals
7. Write the ground state electron configurations (eg. 1s? 2s? 2p®) for the following atoms

or ions. You may use the core notation.

a) P 1s? 2s? 2pb 352 3p? OR [Ne] 3s% 3p®

by M 1s? 25? 2p® 352 3p° 4s? 3d'0 4p® 552 4d* OR [Kr] 5s? 4d*

c) CI 1s? 282 2pb 3s2 3p°® OR [Ne] 3s? 3p°©

d AP 152252 2p OR [He] 252 2p©

e) S* 152 252 2p% 3s2 3" OR [Ne] 3s2 3p®
8.  Circle the metalloid: Be Rb Os(Ge)Pb Al
9. Circle the most reactive element in the Tollowing: Mg Si Al Ar
10. Circle the most reactive element in the following:TCD) Br I At N
11.  Circle the element with the largest atomic radius of these:(Na) Mg Si Al Ar
12. Circle the element with the largest ionization energy of these: K Ca Ga As
13.  What is meant by ionization energy?

Energy required to remove the outermost electron
14.  Circle the element with the largest density of these: C Si Ge Sn
15. Circle the element with the highest electronegativity of these: @ Sr Ba Ra
16. Circle the element with the highest electronegativity of these(F )CI Br |
17. What is meant by electronegativity?
The attraction an atom has for the electrons of a neighboring atom
18. Circle the most metallic element of these: Be Mg Ca Sr
19. Circle the most metallic element of these: Ge Se Br Kr
20. Write a balanced equation for the reaction of potassium with water.
2K +2H,0 — H, + 2KOH
21. Write a balanced equation for the reaction of aluminum with bromine.
2Al + 3Br, — 2AIBr;

22. Inanionic bond, electrons are

a. shared equally by two atoms
b. shared unequally by two atoms
@ transferred from a metal to a non-metal
. transferred from a non-metal to a metal
e. closer to one end of a molecule, forming a temporary dipole ~ Answer
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23.

24,

25.

26.

In a covalent bond, electrons are
shared equally by two atoms
p. shared unequally by two atoms
c. transferred from a metal to a non-metal
d. transferred from a non-metal to a metal

Block:

e. closer to one end of a molecule, forming a temporary dipole  Answer
In a polar covalent bond, electrons are
a.  shared equally by two atoms
shared unequally by two atoms
c. transferred from a metal to a non-metal
d. transferred from a non-metal to a metal
e. closer to one end of a molecule, forming a temporary dipole ~ Answer
In London forces, electrons are
a. shared equally by two atoms
b. shared unequally by two atoms
c. transferred from a metal to a non-metal
d. transferred from a non-metal to a metal
closer to one end of a molecule, forming a temporary dipole ~ Answer
Draw the Lewis Structures for: () CHsCl ~ (b)H2  (c) POs2  (d) SFe.
Indicate if polar or non-polar.
b.
| ] -
H—C—ClI H—H
]
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27. Given the following graph of Temperature vs. Time for warming substance “X”” which
starts out as a solid, answer the questions below:

a0-C
o Gas
u - :
=—_— Boiling Point
B
2 Liquid
g iqui

4300 Melting Point

Solid
15-C
0.0 30 15.0 20.0 28.0

Time (minutes)

a)  During time 0.0 — 5.0 minutes, the added heat energy is being used to
Increase the temperature of the solid substance

b)  During time 5.0 — 15.0 minutes, the added heat energy is being used to
Melt the solid substance

c) During time 15.0 — 20.0 minutes, the added heat energy is being used to
Increase the temperature of the liquid substance

d) During time 20.0 — 28.0 minutes, the added heat energy is being used to

Boil the liquid
e)  The melting point of substance “X” is 43 °C
f)  The boiling point of substance “X” is 77°C

g) Ifa greater amount of substance “X” was used, the melting point would be
1. a lower temperature

2. ahi ure
. the same temperatu Answer

h)  What phase is substance “X” at 90°C? Gas

i)  Explain WHY the curve levels off between 5.0 min. and 15.0 min.

All of the added heat energy is being used for the process of melting the
solid (phase change) so none is available to warm the substance until after
the melting is complete
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Unit 4-Solution Chemistry

Pages in Student | Extra Questions
Workbook (Hebden)

p. Pg. 193-212

1. Which would be miscible with waterr butane? Why?

Both ethanol and water are polar substances. Recall: “Like dissolves like”

2. Why are some solvents polar and some non-polar? Which would you use to dissolve salt?

Polar molecules are molecules which are not symmetrical and have permanent dipoles because
of an uneven sharing of electrons. NaCl is polar so you would use a polar solvent («like dissolves like”)

4. Which of the following would you except to form conducting (“ionic’) solutions when
added to water, and which would form non-conducting (“non-ionic”) solutions?

(CH
O = Conducting
MICl (h)CH;COOH

5. Which of the following conduct electricity?

@) @LiChy
(e)COz) (9)C1aH10q) (h) CH;COOH;

6. Which should melt at a higher temperature? Why?

(a)He o (b)F2 o (c)CH. o@ (r Kr
r HCI (r H,Te  (g)CHs-CH;s or

7. What will be the [CI*] if 60.0 g of BaCly is dissolved in water to a final volume of 600.0mL?
8. If 35.0g of V(NO3)s is dissolved in water to a final volume of 1.0L , what will the [NO3?] be?

9. What mass of NaBr must be dissolved in 4.9L of water to make a 5.2 M NaBr solution?
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Unit 5—SI Units and Conversions

Pages in Student Extra Questions (Hebden)
Workbook
P.9-40 p.21, p.26, p.33-34, p.39, p.40
1. 0.0006 mm =7 pum Answer 0.6 um
2. 0.054mL=?nL Answer 54 x10*nL
3. 35ug/L =?mg/mL Answer __3.5 X 10~%mg/mlL

4.  The density of iron is 7860 g/L. Calculate the mass of a 3.2 mL sample of iron.

mass = 0.032L X 7860% =25.152g=25g Answer 25 g

5. Manganese has a density of 7.20 g/mL. Calculate the volume occupied by a 4.0 kg
piece of manganese.

20099 _ 55556 mL = 5.6 x 102 mL Answer 5.6 X 102 mL

volume =

7.20 g/mL

6. A 0.0460 L piece of copper has a mass of 410.32 g. Calculate the density of copper
in g/mL.

mass _ 41032 _ g g, g/mL Answer 8.92 g/mlL

density =

volume  46.0 mL

7. Give the number of significant digits in each of the following. Assume they are all

measurements.

2)  0.0023 ... 2 d) 3.2X10% e 2
b) 3953 000 .......rrrrrerereerrnnnns 4 €) 50020.000 .......omrrrirrreeeerrrreenreeeen 8
€) 1.0200 X 10° ..ovvveeerre. T 5 N 1< J 3

8.  Perform the following calculations and round the answers off to the correct number of
significant digits as justified by the data. Assume all numbers are measurements.

a) 2.1500 X 0.31 ......... 0.67 f) 8.90 x 10% + 4.400 x 10 . 2.02 x 10°

b) 0.05 +394.7322 ... 394.78 g) 83.00+1.2300 X 107 .............. 0.6748
c) 4.905x10°+4x102  1x108 h) 98.0076 - 2.195 ...ccoovvrvvernn... 95.813

d) (3.33x9.52) +13.983. 457 i) 0.00000200 X 245.912 ......... 4.92x107%

e) 3.813+98.98 +2.669......_105.46 _ j) 5.802+6.21+2.41+9.2565... _1.195

8
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9.  Round the following numbers to 2 significant digits. (4 marks)

a) 2000 000 000 2.0 x 10° c) 3.88945x10% ............ 3.9 x10%8

b) 106 000......

e 1.1x1010

Unit 6— The Mole Concept

d) 0.000 000 7895 ....... 7.9x10°7

Pages in Student
Workbook

Extra Questions (Hebden)

p. 77 - 104

p.82, p.84, p.87, p.88-90, p.93, p.95, p.98, p.102, p.103-104

1.  Make the following conversions, clearly showing your steps. Include proper units in all
of your work and in your answer.

a) 133.44 grams of PCls = ? moles Answer 0.64000 mol
b)  0.00256 moles of Li.Cr.O7 = ? grams Answer 0.588 g
c) 170.24 L of NO2 at STP =? moles Answer 7.6000 mol
d) 570.625gofPClzgas=?L (STP) Answer 92.9600 mL
e) 1030.4 mL of CoHegasat STP=?g Answer 1.3853 ¢
f)  5.00 kg of nitrogen gas = ? L (STP) Answer _ 4.00x10%L
0) 0.5696 kg of CHa(g) = ? mL Answer _ 7.974x10°mL

2. The density of liquid ethanol (C2HsOH) is 0.790 g/mL. Calculate the number of
molecules in a 35.0 mL sample of liquid ethanol.
(Note: You cannot use 22.4 L/mol since this is NOT a gas at STP!)

Answer 3.62 x 1023 molecules

3. A 100.0 mL sample of liquid mercury contains 6.78 moles. Calculate the density of
liquid mercury from this data.

Answer 13.6 a/mL
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Unit 8 - Organic Chemistry

Workbook

Pages in Student | Extra Questions

(Hebden)

Pg. 220-221

1. Name the following hydrocarbons.

CH;

2,3,4-trimethylhexane

3,4-dimethylhexane |

CH,

a.CH;—CH—CH—CH—CH;

2,2,3-trimethylpentane |cH;

|

CH; CH,

CH;

l

CH;

b. CHz=—C——CH—CHj

CHs

CH;

CH; CH,
e. CHy—CH—CH—CH—CH;

CH;
. CH;
3,4-dimethylheptane et <:JH2
f. CH3—CH2—CH—<I:H—CH
CH;
CH;
L,

g. CHy—CH—CH—CH;
C— CHy— CHj

C. CHE—?—CHg

2,2-dimethylbutane

CH;

CH,

CH;

2. Name the following hydrocarbons.

CH;

a. CH;CH,CH,CHCH;

CH3

b. CH;CHCH,CH;

3,4,5-trimethylheptane

d. CH;CH,CHCH,CH;

2-methylpetane

THZ’ 3-methylpetane

CHj3

2-methylbutane

CH; CHs 2,4-dimethylpetane

e. CH;CHCH,CHCH;

3. Listed below are the condensed structural formulas or names of the nine isomers of heptane, C;H;6. Write the formula and

name for each.

Heptane

a.CH3CH,CH,CH,CH,CH,CH3

3-methylhexane

CHs CHj

2,4-dimethylpetane

b. CH3CHCH2£HC 3

CH; CHj

|
f. CH;CH,CHCH,CH,CHs

CHs h. 2-methylhexane

CH,

g.CH; éCHgC H,CHj;

i CHg?—CHCH3
CHy

- TR
2,2,3-trimethylpropane 2,2-dimethylpetane H—|C—C|—<|3—<|3—<|Z—H
H H_C.H H
H/cl:\H 14
H” H
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IONIC COMPOUND NAMES

Cation = Positive (+) lon lonic Compounds = Metal + Non-metal
Anion = Neaative (-) lon Metal Name + Non-Metal Name (change ending to “-ide”)
PREFIX E.g: Calcium Chloride (CaCl)
Mono = 1 Copper (I1) lodide (Culy)
Di =2 COVALENT COMPOUND NAMES
Tri=3 Covalent Compounds = Non-Metal + Non-Metal
Tetra = 4 Prefix+Non-Metal Prefix+Non-Metal(*“-ide”)
Penta=5 E.g: Trinitrogen Decabromide (N3Bro)
Hexa =16
Hepta =7 HYDRATES
Octa=8 lonic Compound + Prefixhydrate
Nona = 9 E.g: Copper (11) Sulfate Pentahydrate

(lonic Name)  (Prefix Hydrate)

ACID NAMES

No Oxygen: “Hydro ic Acid” (Ex. Hydrobromic Acid — HBr)

With Oxygen: Identify the polyatomic oxyanion, and
o Change the endings:  “ite” = “ous”

GCate’9 9 Géic9’
Name the oxoanion and add the word “acid”.
(Example: Chlorous Acid — HCIO;)

BASE NAMES
Metals (Rows 1 & 2) 1. Name the metal first
(Do not need to add 2. The polyatomic ion "hydroxide” (-OH) after

number when naming _ _
lonic Compounds) Example: NaOH - Sodium Hydroxide

N ———
|

‘ b C|IN|O|F [Ne
—t—1 Metals —add number (I, I, I, IV...) —t—t+——

Na Mg when naming lonic Compounds All Si| P | S | Cl|Ar

e
NON-METALS He
Li | Be

K |Ca|Sc|Ti|V |Cr /Mn| FelCo| Ni|Cu| Zn|Ga!|Ge| As|Se | Br | Kr
4 < 4 4 4 4+ ' 4

Rb|Sr|Y | Zr|Nb|Mo|Tc|Ru|Rh|Pd|Ag|Cd| In|Sn|Sb| Te| | | Xe|

Cs|Ba|La|Hf Ta|W |Re|Os/| Ir| Pt | AulHg| TI|Pb| Bi | Po| At| Rn| 15

—d -~ ' & 4 - . - l
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Number
of Carben | ] 2 3 | 4 6 | 7 | 8 | 9 | 10
Root Meth- Eth- Prop- But- Pent- Hex- Hept- Oct- Non- Dec-
,?;Izi(r?nr:)e Methane | Ethane | Propane | Butane | Pentane | Hexane | Hept | Octane | Nonane | Decane
Branch | Methyl Ethyl Propyl Butyl Pentyl Hexyl | Heptyl | Octyl Nonyl Decyl
Reaction Types Type of Reaction General Equation
Combination (Synthesis) A+B— AB
Decomposition AB—A+B
Single Displacement A+BC—-AC+B
Double Displacement AB + CD — AD + BC
Combustion CH, + 0, — CO, + H,0
Sig Fig Rules
Example Number: 01234567089
0.012304560
X XIS AN AL
I |
0 1,23,4,56,789
[ | ALWAYS
At the front Between other At the end of a significv
of a number s number
nonzero digits

NEVER
significant

ALWAYS
ignificant

X =

Stoichiometric Conversions

Volume of Gas

(STP)

8
y @
25%
oy @ -
«° 7,
[ 6.05 90,
6'0? x 1923 o/
N *

Representative
Particles

|
| |

Does NOT contain a

- ; Contains a written
decimal point

decimal point

Syl ALWAYS
significant

significant

Mass B

G

Molecules A Moles Mole Moles Molecules B
Bridge

/
g

16



