CP Chemistry Final Exam Review Topics & Problems

Chapter 2- Analyzing Data
2.1- Units & Measurement- Convertmg units in the metric system.

2.2- Scientific Notation & Dimensional Analysis- Converting units between the metric system and
the English system.

Chapter 3-Matter- Properties & Changes
3.1- Properties of Matter- Descriptions of phases of matter and chemical & physical properties.

Example-

Calculate the density of a solid which has a mass of 18.325 grams. The volume was determined
by putting the solid in a graduated cylinder. Before the solid was put in the cylinder, the volume of water
was 10.00 mL. After the solid was put in the cylinder, the volume of water and cylinder was 18.60 mL.
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3.2- Changes iri Matter- Differences between chemical & physical changes.

3. 3 Mixtures in Matter- Heterogeneous & Homogeneous mixtures.

3'4- Elements & Compounds- Elements are simplest materials & compounds are chemical
combinations of 2 or more elements in definite proportions.

Chapter 4- The Structure of the Atom
4.1- Early Ideas about Matter- Historical description of the thoughts of what made up the atom.
4.2- Defining the Atom- Identifying the function & location of protons, neutrons & electran

4.3- How Atoms Differ- Identifying the atomic number (# of Qw‘\*w\'i =#of €le I‘\S ),
atomic mass (# of pre NS +# of neu‘\fnnS‘ ), calculating the average atomic mass of an
element,

Example- Cerium has 2 common isotopes, Cerium-140 (Abundance: 94.5%) and Cerium-142
. (Abundance: 5.5%). Calculate the average atomic mass of cerium. How many protons, neutrons &
electrons are in both isotopes of cerium?
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Chapter 5- Electrons in Atoms

5.3- Electron Configuration- writing ground state electron conﬁguratlon of atoms and ions. (1s,
2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, etc.)

Example- Write the complete electron configuration and noble gas configuration for Chromium, Sulfur &
Molybdenum.
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CP Chemistry Final Exam Review Topics & Problems
Chapter 6- The Periodic Table & Periodic Law
6.2- Classification of elements- periods {rows) and families (columns), valence electrons = # of
electrons in outer shell = the column in the s and p blocks of table.
6.3- Periodic Trends-
Atomic Radius- {nuease ée..m %,.m-\;ﬁ JCLTGIS(. aaess eﬂdg
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- Chapter 7- lonic Compounds & Metals X

7.1- {on Formation- An jon is an atom that either galns or loses electrons. A cation is Srh
charged. An anion is b charged. They either gain or lose electrons to have a full outer shell o
electrons (s and p shells). '

7.3- Names and Formulas for Ionic Compounds- Ionic compounds are combinations of a metal
cation and a nonmetal anion and have no prefixes in their names. You figure out the formula from the
name by balancing out the charges of the cations and anions so the total charge of the compound is zero,
Use the criss cross rule.

- Example- Write the formulas for the following i 10mc compounds-

a. Potassium Carbonate Y *' CO4 ~3 k%(o'b
b. Sodium Hydroxide N&' ©W NadH

¢. Sodium ChIofide Mofd C\’ N“'d

d. Potassium Bromide k,k( B(" KBe

e. Copper (I1) Hydroxide CJ"} OH-‘ CUCQH\;.}
£ Jon (D) Sulfste  Fe' SO T:ez@k\s
- g. Iron (II) Sulfate Q,* :“ FzS@q

h. Potassium Sulfate W*" ;"’ KyS04

i. Ammonium Chloride N ™ C[™ - Nl

j. Ammonium Nitrate N\'(ur{ I\U.e; ‘ N"(,_LNO3

k. Silver Nitrate Aa*‘” ( ’l\)O:""l A-amz

1. Magnesium Chloride 4 va C\_‘ &C\)
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Chapter 9- Chemical Reactions
9.1-Reactions & Equations- balancing equations (total molecules of reactants = total molecules of
products) using coefficients.
9.2-Classifying Chemical Reactions- The basic types of reactions- synthesm decomposition,
single replacement, double replax:ement combustion.

Example- Balance the following reactions and identify the reaction type.
a. | KCO;+ 2 C> 3 co+_Q K

b, DH+ '\ 0,5 9 HO - @w@ﬂ&ml&aﬂwsﬁ

e. | Feys0s+ (o XKOH> D K80+ 2 Fe(OH), -Dodde er\memei"
d. L\ Sh+ 3 02"'}‘_Sb405 - Cow\'.\‘tm{‘t\h I 1»%‘(5‘3 /ngsogc;ﬁm\

e. 2 K+ \ Bp> D- KBr .-'Cowh.a*t» 316’/'83?7

£ U aNOs+ L KOH-> [ 10+ _[ KNO; -bone&f\mwﬂ l A -Bse
e D HCI+ L Zn> { H,+7ZnCL St Rephcemed

Chapter 10-The Mole M L OY WY
Mole finding tool- grams & :( === moles Hg——,‘ﬁ?ﬂpaﬂicles
~ MM (0¥~

: Example- How man}?'moles arein 210 g of water?. H ;O M=( £
HOHS = [8Fmde 7 161 wde iy
How many moles are in 146 g of CH;? MM > [
4G o < 16 Bde = S wde Ky
How many atoms are in 80 grams of calcium? HM‘ uo
B0 Ca Y UOHmdke = Punde ® €030 = [-2040% afors
How many grams of benzene (C¢Hs) are needed to make 0.75 mol of benzene? HA: T8

md GH = TBYnd. ~ SBS4

Chapter 11- Stoichiometry

Mathematical process of using mole ratios to predict the amount of reactant needed in a reaction or
the amount of product in a reaction. You canhot compare grams of substances, it must be moles.
Steps- 1. Balance equation

2. Convert grams of given to moles of given (if necessary).

3. Convert moles of given to moles of needed (use mole ratio from balanced equation).

4. Convert moles of needed to grams of needed (if necessary).

Example- How many grams of water are produced when 2.5 mol oxygen reacts with enough
hydrogen?9H, + O, 2JH,0

\¢
LS el O [% 2y - 0410
t M 0) \w-c“()
How many moles of Cl, react with 6.0 mol of P47 Balanced equation: P4+ 10Cl; 2 4PCl;
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" How many grams of silver nitrate are needed to react with 3.93 grams of magnesium chloride?

‘ﬂﬁ’“% M= D10y el %ﬂi <3
ARG ML, — ML + Moo

3 a%c&}@%% ; Gﬁmﬁ%@ =140 4 Aqh0,

Chapter 12 & 13- Gases
12.1- Effusion- The heavier the gas, the slower 1t will travel as its particles spread through the air
(example-~ perfume or skunk odor)

Example- What is the faster gas, Iﬂ'ypt%"'n or at the same temperature and pressure?
KICHE T2 200 Moo & fusher, 7 has
a. Ca\.der MM.

12.4- Phase changes and Phase Diagrams-

" T Qﬁ l
4 e S LrGas Vhase ol
}{)\Q'Pan:‘ U')\m @;{A, n eolu-kd\)(“'m

'Chapter 13- Gases & Gas Laws

13.1 Basic Gas Laws P, P;
Boyle’s Law Q\\h;?_a\\q Gay-Lussac’s Law =~ > ;‘-_:
Charles’ Law N\ \\‘a Combined Gas Law P V. P\,
i}y s
t T‘v T —r
Examplc Use the appropriate gas law to calculate the missing value in each of the followmg ?
a V;=20L P; =0.82 atm V,=10L P, =
ouety, (BN | e ,\,cowﬂ
b. V(=750mL T; =298 K V= T=323K
~ L - .
Voo Na Tl N, Ny =$12.9 wl
T W N
¢. P1=250mmHg T;= P> =400 mm Hg T, =298 K

\&

P\ N Pa p{:tm@m '
=2 T aw [Temes
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13.2- Ideal Gas Law '

PV =nRT Molar Volume of a gas at STP =22.4 L/mole
R = 0.0821 Latm/molK STP = standard temp ( 313 W) and pressure ( \aim )
Example-
Calculate the volume of a gas when a 0.650 mol sample at 15.0 °C and has a pressure of 1.1 atm exerted
on it. ‘ %W
N5 T | (430 me)(-08 £ (aesM
A S i L LA L Y0 1]
P EE - -
A 500.0 mL container is filled with 2.20 g of carbon dioxide gas, COa, at 400 K. What pressure is exerted
by the gas?®™-5 L Mi>teha ool

Qv Y wh\ 4oom) |
T = QT 97 Dl QOSM!)GO&M C -
&rftmp\l ,“,os.ma M S ¢ - 3%

o TR { STPS
What is the voldi of 2.50 mf:}( ioz at STP?, > 0 _&B,l“ . @Sx_mah(}'ﬂ)
350 e0, (RGN seL o o= "6l

I\ —
How many moles of CO, are present in 11.2 L at STP?
o o, (Lol N\ Sud @0 g n= B QO s,
NUe ~

Chapter 14- Mixtures & Solutions
14.1- Definitions
Solution - ih%eneoxb‘ awuddone
Solute - stoPr Bc?ns éissa\u-tl
Solvent s\ % Aﬁhﬂ Mo dimsoluing _
Suspension - \‘{d‘eﬂﬂewus riwchone Mok sl when t& U'Vtits"l“u‘ﬁvﬂf
d - arbore. Hoak scabers Lyl
Colloid *’\’[{‘WI&QM}Z}\J‘] wordore. S ‘}3
Supersaturated Solution - A saltton Hat (or‘['q}p@ MORE M He me~ amwu?’* 'o‘F suld-
Saturated Solution— [\ seldton “ﬂni(’ Co#luhmj e wosc ang‘)gﬁ.(- 6‘\1 Sal(J

Unsaturated Solution..A— So\a\n‘on “Hki&' OB'C“""W\S LESS M He woas a,mou/‘«F EYSBU‘P

14.2- Measurement of Concentration

% Mass Molality (m) Moles oF salcte
' rass ot /m,:
s P sioo
M VS e i 16 SO‘:UQU[{’
Molarity (M) Dilution M;V; = MV,
o Masb poles 1= wdes
- L e Jar

14.4- Colligative Properties- properties that depend on the amount of solute as opposed to the type
of solute- boiling point elevation (At, = kym) and freezing point depression (Ats = kgn) '

B
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Examples- '

What is the molarity of a solution that contains 5.8 grams of NaCl dissolved in 20 mL of water?

5% o NaCl < 58S 3l O XU el Nl " wles .09

2= 0 2y g5
@DM»L? 1000 = CYC ' O O3 _q_é"/_.——ﬂ-

How many grams of HNOj3 is needed to dissolve in 50 mL of water to make a 0.25 M solution? M#H263

mdes> Ml = (95805 1) » OB5ud Hm(‘r L2\ = AR5 0,

In the lab, you dissolve of 179 g of CHj in 1000 g of water. Determine the freezing and boiling
points of the solution. K= 1.86 °C/m and Ky, = 0.52 °C/m 4 CH({ (6 ) pele 1Y) weol

M i & prdey (e “ }w - fiam ol 11 X@"%c\ 369
S e ’ (e %eé'?—(gm@% 6
A~ md, - Cmmh (2% ¢ 5.8

Chapter 15- Energy ' BP - [Og ¥
Measurement of energy- Joule or calorie (1 caloriec = 4.184 J).

Calculating heat gained or lost inﬁa substance: Q = mcAt
Endothermic reaction = ﬁ‘lﬂc&ﬁ' heat, Q =+ number
Exothermic reaction = (E{ 255 heat, Q = - number
In a reaction, Qwater= ~Qmetal

Example- The temperature of 97.7 grams of copper is raised from 25 to 50 °C. The specific heat of
copper is 0.38 J/g°C. How much heat does the copper absorb?

Q- melit= (1175285 (o) ~ 43¢ T

110 grams of water is heated from 25 to 95 degree Celsius. The specific heat of water is 4.18 J/g°C. Is
the reaction endo- or exothermic? How much heat is transferred?

= anclio 0 ) (&) 55 =2, 180 T
alpsotbed - eni&l’kpm (

Phase Change Diagram
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Chapter 16- Kinetics
Collision Theory ~ pa s cead et 'l ciile o e“@\ oreqy © o rreet- f’”ﬁ"‘

Activation Energy- painimonn 8@\6(@ rmﬁgﬁuis Mei s L\M"ﬁ L’?CW PQL’_{; e Lcerth
uq; n el
Catalyst- & c\mm\gql /ﬂ\ﬂ[’ SPQQJS W o rﬁ&c“\‘-”\ t% Qﬁ'ﬁﬂ_ ag]( nwloed ™ -Hi{qgf readom

Factors that affect ratm ?,(e, gv\aue( _\&fs;: k&k@f E ?

Example &me kﬁk@"

| iy~

g

g Match the appropriate number with the quantity it represents in the energy diagram to
E § the left.

D

is a. Reactants
. § b. Activated complex 3

5 ¢. Products L}

2 — d. Activation energy |

e. . heat of reaction &
Chapter 17-Equilibrium
Writing K expressions from a reaction and calculating the value for K. K = [products]/[reactants]
K > 1 favors Dm&ﬂ‘&s . K<1 favors (¥
; \

LeChatelier’s principle
Add reactant ——=} Add heat - a6t "‘*ﬂﬁ;‘“‘h
Add product &— Remove heat skt
Remove reactant &— Increase pressure sk“F—[— forad si e U, less meles & Jap
Remove product ——) Decrease pressureSWﬂf' "’bua-d 5\1( L«[ e mefeg @ \‘]"J
Example-

Given the equilibrium system with the equation CO(g) + 2Ha(g) € - CH;0H (g) + heat
a. Write the K expression "

_ oo
Tes\TH; A

b. If the equilibrium concentrations are [CO] = 2.0 M, [H,] = 4.0 M, [CH30H] = 6.0 M, calculate
the vaIue for K.

- logoe) CCO\ ‘
Wz maiﬂ = C——CT: JE8D %m_‘g C[(L\)

How would each of the following changes affect the equilibrium position of the system?
Adding CO to the system —.

Cooling the system —)

Adding a catalyst to the system N© choag -

Removing CH3;OH from the system

Increase the pressure of the system 4

@ o oo
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Chapter 18= Acids & Bases

When acids react with metals, %ﬁis formed.

When acids react with bases, and SaL£ is formed.

Acids are hydrogen &@Ml“)’ . Bases are hydrogen O—Cffip&m" .

pH scale: pH <7 = Need  pu>7=_ Rase pH=7= Nedvel

[H*] =107 [OH] = 107", pH + pOH = 14

Indlcators: phenolphthalein = D\”\/l in base; Q,(Q}" 2 in acid/neutral.

Titration: A reaction that neutralizes and acid with a base or vice versa. Moles acid = moles base
MuiVa=MgVy

Example:
What is [OH] in an aqueous solution in which [H'] =1 x 10°M? What is pH? What is pOH‘?

=3

f L
PoH =\

What is the molarity of nitric acid solution (HNO3) if 43.33 mL of 0.100 M KOH solution is needed to
neutralize 20.00 mL of the acid solution?

MF\IK - Mb\;(‘:

w33 MR ) (0.0

Chapter 19= Oxidation/Reduction Reactions
How to determine oxidation #’s: Hydrogen is always ¥ \ , OXygen is usually -2 , ions of

oW = =[G

er = 04629

elements in groups 1 and 2 are equal to their M_, neutral elements and diatomic molecules are

Oxidation is Lhﬁs of electrogs Reduction is G‘“\" of electrons. OIL RIG

A Redox reaction involves a ay of electrons.

Example: Identify the species oxidized and the species reduced in the following redox reactions.

Sey o

2HCI +Zn > ZnCl, + Hy ex_ . |
Ha o - 2o T 7;:0()

N E’LLC/‘, _F_"iq HG)




