Chemistry 11

Final Exam Review Package

e Unit 4: Chemical Reactions & Stoichiometry
e Unit 5: Atomic Theory & Periodic Trends
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Study Checklist

This review booklet is by no means a "practice final". It is a collection of practice
guestions on each unit, meant to guide your final exam studying and prepare you for the
types of questions you are likely to see. DO NOT treat this booklet as a practice test. If
you're stuck on a question, look it up and ask for help! DO NOT go straight to the answer
key when you come across a question you cannot remember how to do. Difficult
questions SHOULD guide your study! Always look up a concept in your class notes if
you are stuck, then attempt the question again. j

Need Help With AP
Chemistry?

W

BEFORE beginning this booklet you should:

o read through your class notes booklet on each fopic

o make your own "quick summary page" of important
formulas & key concepts for the unit

o review quizzes & tests from the unit to recall strengths & Here, have my number.
weaknesses (g great study method would be to re-do old
quizzes & tests on a separate piece of paper)

WHILE working through this booklet you should: . “ ‘r —

o look up concepts & example problems in your class notes when you come across a
problem you are stuck on
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o make a list of "questions to ask my teacher" so you can come to class and use your
time efficiently.

Questions I'm having difficulty with:

Page Question Number # Topic
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1. Stoichiometry:

A. Stoichiometry (text pgs. 347-364)

- performing mole calculations based on coefficient ratios in a balanced chemical equation (using
the flowchart notes)

B. Excess and Limiting Reagents (text pgs. 365-373)
- identifying limiting and excess reagents in a chemical reaction
- calculating the amount of excess reactant
- calculating the amount of product formed in a reaction using the limiting reactant

2. Atomic Models and Subatomic Particles:
A. Subatomic Particles and Average Atomic Mass:
- Subatomic particles: protons, neutrons and electrons — properties and how to calculate numbers
of each
- Atomic mass and atomic number
- lons
- Isotopes and calculations of average atomic mass
B. Quantum Molecular Model
- Electron orbitals
- Electron configurations of neutral atoms and ions
- Significant figures (multiplication, division, adding and subtracting)
C. History of the Atomic Models
- Identifying which scientists made which discoveries

3. Elements and the Periodic Table:
A. Organization of the Periodic Table
- The history of the periodic table
- metals, non-metals, and semi-metals
- chemical families; Alkali metals, Alkaline Earth metals, Halogens, Noble Gases
B. Periodic Trends
- Atomic radius, and ionic radius (sizes of atoms versus their ions)
- lonization energy
- Electronegativity

1. Stoichiometry:

1. Ammonia combines with oxygen gas in the following reaction:
4 NH; + 50, — 6H,O + 4NO

a) How many moles of NHj3 are needed to combine with 3.57 moles of O, gas?

3.5 et O w 4ol Wz 2. Fomdd MK

b) If 1.5 grams of NO is produced in the above reaction, how many grams of NHs were reacted?
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2. 3Na;CO5 + 2FeCly — 6NaCl + Fea(CO)s

a) How many grams of NaCl will be produced from the reaction of 0.080moles of Na,CO; with
excess FeCl3? Cp B Dydanl

O.080mel Nay (g omel NoCl  B8.Ba Nl _ Cg.,,'-‘\j NaCj
el Maé,@_z, Vvl Rl

b2 Rqima\
b) How many grams of FeC13 would be needed to react with 4.2g of N32C03 I% -Gjlmc |
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3. 3Mg + 2AICI; — 3MgCl; + 2Al

a) How many grams of MgCl, would be formed if 50.0mL of 0.200M AICl; is reacted with
excess Mg? SPGT3gmed

D00y L 0200 cal s 5 3metMyCle qs 5qMc le.
Gl K T Zmel AEl T TG

= |.434 HgCiZ_

b) How many mL of 0.150M AICl; would be needed to react completely with 2.00g of Mg?
200 M Yoed Mg Zpmobbicry VL B (Gl A
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Excess and Limiting Reagents

1. 2FesS; + 90, — 2Fe; 05 + 6 SO;
In a chemical reaction 6.92¢g of Fe,S; is combined with 4.54g of oxygen gas.
a) Which reactant is the LIMITING reagent?
< s, 2ol Ry - O.0R3 Fe
6872 V.o w_\ﬂ___e:;mi_ Aol ke, 08 333 me| B0
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b) How many grams o the EXCESS reactant will be left over after the reaction is complete?
4,55 Qp x Imel O oo\ Regs , 25H9 D3 = (0,554 FeySy vmed op
32,040, Oz ArmeAO \wolve,s '
2. 092055 = 0.3ty Lk over
¢) How many grams of Fe;O3 can be formed in this reactlon‘?
0,031Bmel Fey, , BTLglely _5.03% \,0
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2. What mass of P, will be produced when 41.5g of Ca3(PO4);, 26.3g of Si0,, and 7.80g of C are
reacted according to the following balanced equation?
c 2 Ca3(PO4)2 + 6 Si0; + 10C — P4 + 6CaSi0; + 10CO
“S\L':» 39 Cusé?ohz T\ Car %G)D‘l\ .
2238370, ¢ ool S0, {rae) 2 .
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a) How many grams of aluminum oxide, AlO3, would be expected to form in the reaction of
15.0g Al with 18.43g of oxygen gas?
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b) If the actual yield of Al,Os produced in the reaction was only 22.4g Al,O3, what would the
PERCENT YIELD of the reaction be?
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3. Atomic Models and Subatomic Particles:

1. Complete the following table.

Symbol Atomic Mass Atomic Number of Number of Number of
Number Protons Neutrons Electrons
Ce 52 24 4 18 24
t 32 \5 is 17 15
“To L™ 127 52 52 15 54
Fe 3t Blp 26 20 30 23
Ca 4\ 20 20 21 0
Hg™ 201 &0 8 \Z 1 8
K B3 3(a 36 47 36
Br R 35 35 43 36
Ga™* 70 3 3 29 28
N” | 7 + 7 (D

2. An element is analyzed by a mass spectrometer and the following spectrum resulted for the

naturally occurring 1sotopes

9% Abundance 20.5

74 75 76 77

1

274 78 36.5
a) Calculate the average atomic mass for this element.

F2Zx O34 = 19428
Ty 0.012> I-0LY

FHR 0305 = 2.} O\

b) What element was anaiyz ed?

Gﬁ«‘:maﬁi’um (61%

c) Write the symbol for the most abundant isotope of this element, inc luding the atomic mass,
and the atomic number.
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3. Write the core-notation electron configuration for the elements listed below.

Be [Hel\2s% Ar LNeN3s? 3(53(‘3
¢ L[Hed2e%2p7 v LAcAH 5233
N LHel 2s%207 cw  LACAHs BAY
Na EN@Z\ 3'51 ‘ Ge L p&(‘l LtSZSdko L{ {QQ
S LNel3g"3p7 B [Ac14s™34%4 95
4. Complete the following table.
Symbol Number of Number of Number of Electron

Protons Neutrons Electrons Configuration
"31Ga™ 31 39 28 LA BA®
1,CT 1 20 12 ChedSs® 3l
“1KT \ 2.0 l?, ENed3s%3 g)("
TS ] 30 2% [Caaza
1S o [ (o 18 [Ne) 35" 30
1P 15 15 L& DNe > 35220t
ST S L9 30 mclt{s‘zacs%r‘v
»5Co™ “* 37 .5 CACARAT

5. In the table below briefly summarize the MAJOR contribution(s) the scientist made to our
understanding of the atom.

Scientist Major Contribution(s)

- @ . i

Dalton O\L\TO(‘Y‘\ ce- J&\ej‘e) rf_’& CGL\_@Q
= O lcuus
Bohr -eleckcens 0 C\_&)Cﬁ\ ’\"{ %QA_
| ocattals
Thompson - \?Q O Qéc&% ag . (.):‘C’:Jror\ S %
J 4 elecktans

Chadwick —Qew 'SY(C) 0D
Rutherford N C/\QUS




4. Elements and the Periodic Table:

1. What is a period of the periodic table?

1. What is a period of the periodic table? = \‘\L’) Qf%f\“\‘nﬁ oD @%

eﬁe,mw\-s

2. What is a group or family of the periodic table? =~ O~ \J¢ ¢ 5r‘?’c_@s-Q column
of elemonts

3. Complete the following table, stating the name of the family (if we named it), the number of
valence electrons and the charge on the ions that are usually produced from the elements in the
group.

Family Members Family Name Number of Charge on the Ions
Valence Electrons Usually Formed
Li,Na,K,Rb, Cs, Fr  [f\kal? (Medonls { " \
B, Al, Ga, In, Tl o) + 3
F, ClL Br, I, At \'\Q,QO%@(\% q_ —_—
Be, Mg, Ca, Sr,Ba, Ra | (Wi (one - Baoclin et 2 57
N, P, As, Sb, Bi ' - 5 *-3
He, Ne, Ar, Kr, Xe, Rn Nobla fpses R’ O
0, S, Se Te, Po ) -7

4. Define the following terms:

a) Atomic Radius: . :
~ Afs\ance. Komom e ¢ ence 6“5@ the nucleus
o e ootec mosk elec temns

b) Ionization Energy:

- ef\e.&‘%\b TQQYUH‘QC\ Yo Cernange_ Oun df’( ‘-(‘f(‘“)f"\

c) Electronegativity:
- oo\t aldceck an eleckeon A a
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5. Correctly fill in the blanks below with either “increases” or “decreases”
a) As you move from left to right across the periodic table:

Atomic radius dfiCLC eoSes
Ionization Energy \nc Cean eSS
Electronegativity \ N Cease

b) As you move down the periodic table:
Atomic radius lnccegspe s

Ionization Energy ~_ (\e( Ce s <,
Electronegativity e C Ce e =

6. a) Which of the following has the LARGEST atomic radius?

i) Li, Na, K, Rb Qb | iv) Na¥, Mg®", AP**
ii) Na, Mg, Al Si l_\H)Q v) P¥, 8%, CrI
iii) Mg, Os, CI _0Os vi)N, O, F, Cl

b) Which of the following has the LARGEST ionization energy? _
i) Li, Na, K, Rb Ly iv) Na¥, Mg?, A1**
ii) Na, Mg, AL Si SV v) P, 8%, CI
iii) Mg, Os, CI C\ vi)N, O, F, Cl

¢) Which of the following has the SMALLEST electronegativity value?
)Li,Na,K,Rb _Rh iif) Mg, Os, Cl
i1) Na, Mg, Al, Si NG vi)N, O, F, Cl
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