AP CHEMISTRY
REVIEW PACKET

Summer 2024

The following collection of materials is intended to provide students
with a general review of concepts and techniques learned during their
freshman and sophomore year science classes. Students should complete
this packet over the course of the summer and be prepared to submit the
completed work on the first day of classes.

The material and assessments found in this packet will be tested the first
day of classes to ensure all students are able to perform at a common
standard and possess a minimum level of understanding.
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AP CHEMISTRY COURSE CONTENT

The material provided is intended to help students understand concepts and applications. Students should build
upon the information provided in this handout with class notes and should NOT rely solely on this handout.

1) Atomic Structure and Properties

Moles and Molar Mass

Mass Spectroscopy

Elemental Composition

Composition of Mixtures

Atomic Structure and Electron
Configuration

Photoelectron Spectroscopy

Periodic Trends

Valence Electrons and lonic Compounds

2) Molecular and lonic Compound Structure
and Properties

Types of Chemical Bonds
Intramolecular Forces and Potential
Energy

Structure of lonic Solids

Structure of Metals and Alloys
Lewis Diagrams

Resonances

VSEPR and Bond Hybridization

3) Intermolecular Forces and Properties

Intermolecular Forces

Properties of Solids

Solids, Liquids, and Gases

Ideal Gas Law

Kinetic Molecular Theory

Deviation from Ideal Gas Law
Solutions and Mixtures
Representations of Solutions
Separations of Solutions and Mixtures
Chromatography

Solubility

Spectroscopy and the Electromagnetic
Spectrum

Photoelectric Effect

Beer-Lambert Law

4) Chemical Reactions

Introduction to Reactions

Net lonic Equations

Representations of Reactions

Physical and Chemical Changes
Stoichiometry

Introduction to Titration

Types of Chemical Reactions
Introduction to Acid-Base Reactions
Oxidation-Reduction (Redox) Reactions

5) Kinetics

Reactions Rates

Introduction to Rate Law
Concentration Changes Over Time
Elementary Reactions

Collision Model

Reaction Energy Profile
Introduction to Reaction Mechanisms
Reaction Mechanism and Rate Law
Steady-State Approximation
Multistep Reaction Energy Profile
Catalysis

6) Thermodynamics

Endothermic and Exothermic Processes
Energy Diagrams

Heat Transfer and Thermal Equilibrium
Heat Capacity and Calorimetry

Energy of Phase Changes

Introduction to Enthalpy of Reaction
Bond Enthalpies

Enthalpy of Formation

Hess’s Law
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7) Equilibrium
e Introduction to Equilibrium
e Direction of Reversible Reactions
e Reaction Quotient and Equilibrium Constant
e  Calculating the Equilibrium Constant
e Magnitude of the Equilibrium Constant
e Properties of the Equilibrium Constant
e Calculating Equilibrium Concentrations
e Representations of Equilibrium

e Introduction to Le Chatelier’s Principle A
e Reaction Quotient and Le Chatelier’s Principle ’\/\\
e Introduction to Solubility Equilibria ¥

e pH and Solubility

/
Common-lon Effect /
M\

e Free Energy of Dissolution )
an
8) Acids and Bases &
e Introduction to Acids and Bases D .
e pH and pOH of Strong Acids and Bases (\,\
e Weak Acid and Base Equilibria - .
e Acid-Base Reactions and Buffers //\
. . . N\
e Acid-Base Titrations -
o Molecular Structure of Acids and Bases A\
e pHand PKa V/\
e Properties of Buffers >
e Henderson-Hasselbalch Equation /\\\

e Buffer Capacity

9) Applications of Thermodynamics
e Introduction to Entropy ™
e Absolute Entropy and Entropy Change a ™
e Gibbs Free Energy and Thermodynamic Favorability
e Thermodynamic and Kinetic Control
e Free Energy and Equilibrium

Coupled Reactions

Galvanic(Voltaic) and Electrolytic Cells

Cell Potential and Free Energy

Cell Potential Under Nonstandard Conditions

e Electrolysis and Faraday’s Law
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AP° CHEMISTRY EQUATIONS AND CONSTANTS

Throughout the exam the following symbols have the definitions specified unless otherwise noted.

pK,=-logK,, pK, =-logk,

L, mL = liter(s), milliliter(s) mm Hg = millimeters of mercury
g = gram(s) 1K = joule(s), kilojoule(s)
nm = nanometer(s) \% = volt(s)
atm = atmosphere(s) mol = mole(s)
ATOMIC STRUCTURE
E = energy
E=hv v = frequency
¢=Av A = wavelength
Planck’s constant, & = 6.626 x 10734 J s
Speed of light, ¢ = 2.998 x 108 m s~
Avogadro’s number = 6.022 x 1023 mol ™!
Electron charge, e = —1.602 x 107!° coulomb
EQUILIBRIUM
c d
K, = %, where aA+bB =2 ¢cC+dD Equilibrium Constants
“[B
Al C[ ] d K. (molar concentrations)
K = (Fe) () K (gas pressures)
NN ’ -
(Py)" (P K, (weak acid)
K, = [HT[AT] K, (weak base)
[HA] K, (water)
- +
K, = LOH IHB"]
[B]
K, = [H*][OH] = 1.0 x 107* at 25°C
= K,x K,
pH = —log[H*], pOH = —log[OH]
14 = pH + pOH
_ [A]
pH = pK, + log (HA]

KINETICS

In[A], - In[A], = —kt

k = rate constant
t = time
11, = half-life
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GASES, LIQUIDS, AND SOLUTIONS

PV = nRT

moles A

P, =P, . %X\ Wwhere X, = ———
A total * A AT total moles

PZU[L{I=PA+PB+PC+"'
n=2="=
M
K =°C+273
=m
b=5

KE per molecule = % my?

Molarity, M = moles of solute per liter of solution

A =abc

pressure
volume

temperature
= number of moles
= mass

molar mass
density
kinetic energy

velocity
absorbance

molar absorptivity

path length

a8 = o ><§b§§='ﬂ<w
1l

= concentration

Gas constant, R = 8.314 J mol"'K™!
= 0.08206 L atm mol~! K~!
= 62.36 L torr mol~' K!
760 mm Hg = 760 torr
STP = 273.15 K and 1.0 atm
Ideal gas at STP = 22.4 L mol™!

1 atm =

THERMODYNAMICS /ELECTROCHEMISTRY

q = mcAT
AS° = ZSO products — ZS" reactants

AH® = ZAH}’ products — E‘AHfO reactants

AG® = ZAG}? products — ZAG]‘Z reactants

AG® = AH® — TAS®
= —RTInK
= —nFE”°

1 =4

t

g = heat
m = mass
¢ = specific heat capacity
T = temperature
S§° = standard entropy
H° = standard enthalpy
G° = standard Gibbs free energy
n = number of moles
E° = standard reduction potential
I = current (amperes)
q = charge (coulombs)
t = time (seconds)

Faraday’s constant, # = 96,485 coulombs per mole
of electrons

1 joule

I volt = 1 coulomb
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AP CHEMISTRY —- GENERAL ASSESSMENT

The following is an assessment to help students identify
strengths and weaknesses in their knowledge prior to engaging
with the entirety of the material contained in this packet.
Students should complete all questions to the best of their
abilities and should only reference the periodic table and
formula sheets included in this packet.

When finished, students should check their answers against the
solution key provided at the end. Students should then make
note of the concepts and topics involved in missed questions and
carefully review the relevant material using any and all
resources at their disposal.
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AP CHEMISTRY — General Assessment

Various Topics (Estimated Time: 25 minutes)
All multiple choice questions will have only one correct option. All free response questions must be written inside
the adjacent box and use correct significant figures, charge, and units when applicable.

Question 1: Which of the following measurements contains only four significant figures?

(A) 14.00¢g (B) 3.45x10* ) (C) 6,000 Ibs (D) 12,031 kg

Question 2: Which of the following measurements contains only three significant figures?

(A) 153.0 m (B) 0.0100 kg (C) 7.2x102 (D) 007 cm

Question 3: Which of the following measurements contains only five significant figures?

(A) 0.6000 mg (B) 809.00 L (C) 0.0005 nm (D) 13,000 g

Question 4: Which of the following is the correct answer to the following calculation?
2.50x2.00 =
(A) 5 (B)5.0 (C) 5.00 (D) 5.00000
Question 5: Which of the following is the correct answer to the following calculation?
100 x 3.00 =

(A) 300 (B) 300. (C) 300.0 (D) 300.00

Question 6: Which of the following is the correct answer to the following calculation?
(2.0x10%)(3.00x10°%) =

(A) 6x107 (B) 6.0x107 (C) 6.00x107 (D) 6.0000x107

Question 7: Which of the following is the correct answer to the following calculation?
20.0-15.00 =

(A) 5 (B) 5.0 (C) 5.00 (D) 5.000
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AP CHEMISTRY — General Assessment

Various Topics (Estimated Time: 25 minutes)
All multiple choice questions will have only one correct option. All free response questions must be written inside
the adjacent box and use correct significant figures, charge, and units when applicable.

Question 8: How many centimeters are in 2.50 meters?

(A) 0.25 (B) 2.5 (C) 25 (D) 250.

Question 9: How many milliliters are in 0.45 liters?

(A) 450 (B) 45 (C) 0.045 (D) 0.0045

Question 10: How many kilometers are in 14,560 meters?

(A) 1.456 (B) 14.56 (C) 145.6 (D) 1,456

Question 11: How many centimeters are in 10.00 inches, given that 1 inch is exactly equal to 2.54 cm?

(A) 254.0 (B) 25.40 (C) 0.2540 (D) 3.937

Question 12: How many kilometers are in 250 miles, given that 1 kilometer is equal to 0.621 miles?

(A) 160 (B) 402.58 (C) 6210 (D) 0.403

Question 13: Assuming standard conditions, which of the following temperatures would ice form?

(A) 128°C (B) 865 K (C) 98.6°F (D) 213 K

Question 14: Which of the following amounts is the heaviest?

(A) 1.67 kg (B) 456 mg (C)92.6¢ (D) 12,456 g

Question 15: Which of the following amounts would be comparable to the volume of a bathtub?

(A) 275,456 mL (B) 128,456 L (C) 567 kL (D) 807 hL
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AP CHEMISTRY — General Assessment

Various Topics (Estimated Time: 25 minutes)
All multiple choice questions will have only one correct option. All free response questions must be written inside
the adjacent box and use correct significant figures, charge, and units when applicable.

Question 16: Which of the following elements would be considered a metal?

(A) Carbon (B) Oxygen (C) Sodium (D) Fluorine

Question 17: Which of the following elements would be considered a transition metal?

(A) Aluminum (B) Potassium (C) Selenium (D) Manganese

Question 18: Which of the following elements would be considered a noble gas?

(A) Hydrogen (B) Oxygen (C) Argon (D) Nitrogen

Question 19: Which of the following elements would have the heaviest atom?

(A) Lithium (B) Sulfur (C) Argon (D) Gold

Question 20: Which of the following ions contains the highest number of electrons?

(A) N¥ (B) O Z (C) Na * (D) Mg *

Question 21: Which of the following elements is most likely to form an ionic bond with chlorine?

(A) Lithium (B) Carbon (C) Nitrogen (D) Oxygen

Question 22: Which of the following elements is most likely to form a covalent bond with nitrogen?

(A) Sodium (B) Magnesium (C) Phosphorous (D) Argon

Question 23: Which of the following elements is the least reactive?

(A) Nitrogen (B) Sulfur (C) Bromine (D) Xenon
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AP CHEMISTRY - General Assessment
Various Topics (Estimated Time: 25 minutes)

All multiple choice questions will have only one correct option. All free response questions must be written inside
the adjacent box and use correct significant figures, charge, and units when applicable.

Question 24: For each of the chemical reactions shown below, balance the equation by writing the
correct coefficients in the spaces provided. Coefficients of “1” do not need to be written.

_ AgNOs(ag)+__ MgClhag) 2> AgCls)+__ Mg(NOs),
_ GHag)+___ 0s(g)>___ COig)+____ HO(g)
_ MgSOs(aq)+__ KNOs(agq)=> __ Mg(NOs), (ag)+___ KySOq4(aq)

Question 25: Given 2.0 moles of H,(g) and excess 0z(g), how many moles of H,0(g) can be produced
from the reaction shown below?

2Ha(g) + Oa(g) = 2H20(g)
(A) 0.50 (B)1.0 (C)2.0 (D) 4.0
Question 26: Given 0.30 moles of O,(g) and excess Hz(g), how many moles of H,0(g) can be produced
from the reaction shown below?
2Ha(g) + Oa(g) = 2H20(g)
(A) 0.15 (B) 0.30 (C)0.45 (D) 0.60
Question 27: Given 16.00g of O,(g) and excess H,(g), how many moles of H,0(g) can be produced from
the reaction shown below?

2Hx(g) + O2(g) 2 2H.0(g)

(A) 0.50 (B) 1.0 (C)1.8 (D) 3.6

END OF ASSESSMENT
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AP CHEMISTRY - GENERAL ASSESSMENT

SOLUTIONS

Students should compare their responses from the assessment against the solutions shown here. Students
should review the associated concepts for all missed questions thoroughly and are encouraged to practice
similar questions.

Question 1:
Question 2:
Question 3:
Question 4:
Question 5:
Question 6:
Question 7:
Question 8:
Question 9:

Question 10:
Question 11:
Question 12:
Question 13:
Question 14:
Question 15:
Question 16:
Question 17:
Question 18:
Question 19:
Question 20:
Question 21:
Question 22:
Question 23:
Question 24:

Question 25:
Question 26:
Question 27:

vl JvivieoRwiels diviwis gieelovl Sl wiiveiiveli S @lveilov i o

2,1,2,1
1,3,2,2
1,2,1,1

Significant Figures

Significant Figures

Significant Figures

Significant Figures

Significant Figures

Significant Figures, Scientific Notation
Significant Figures(Addition/Subtraction)
Metric Conversions

Metric Conversions

Metric Conversions

Dimensional Analysis

Dimensional Analysis, Significant Figures
Metric System, Kelvin Scale

Metric System, Metric Conversions
Metric System, Measurement Estimation
Periodic Table, Metals and Nonmetals
Periodic Table, Groups

Periodic Table, Noble Gases

Periodic Table, Atomic Mass

Periodic Table, lonic Charge

Periodic Table, lonic Compounds
Periodic Table, Covalent Compounds
Periodic Table, Reactivity

Balancing Chemical Equations

Stoichiometry
Stoichiometry
Stoichiometry
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