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AP’ Chemistry Exam

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO. .

-

At a Glance
Total Time
14 minutes

Number of Questions
9

Percent of Total Score
50%

Writing Instrument
Pencil Required

Electronic Device

K None Allowed

Instructions

Section I of this exam contains 9 multiple-choice questions. Fill in only the circles for
numbers 1 through 9 on your answer sheet. Pages containing a periodic table and lists
containing equations and constants are also printed in this booklet.

Indicate all of your answers to the multiple-choice questions on the answer sheet. No credit
will be given for anything written in this exam booklet, but you may use the booklet for
notes or scratch work. After you have decided which of the suggested answers is best,
completely fill in the corresponding circle on the answer sheet.

Because this section offers only four answer options for each question, do not mark the (E)
answer circle for any question. Give only one answer to each question. If you change an
answer, be sure that the previous mark is erased completely. Here is a sample question and
answer.

Sample Question  Sample Answer
Chicago is a OX ECXGIG
(A) state

(B) city

(C) country
(D) continent

Use your time effectively, working as quickly as you can without losing accuracy. Do not
spend too much time on any one question. Go on to other questions and come back to the
ones you have not answered if you have time. It is not expected that everyone will know
the answers to all of the multiple-choice questions.

Copyright: Uncommon Schools. Unless otherwise noted, all of the content in this resource is licensed under a Creative Commons Attribution
International 4.0 (CC BY-NC-SA) license.
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AP® CHEMISTRY EQUATIONS AND CONSTANTS

Change History.

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

L, mL = liter(s), milliliter(s) mm Hg = millimeters of mercury
g = gram(s) I, k] = joule(s), kilojoule(s)
nm = nanometer(s) A% = volt(s)
atm = atmosphere(s) mol = mole(s)
ATOMIC STRUCTURE
£ = energy
E=hv v = frequency
¢=4av A = wavelength
Planck’s constant, t = 6.626 x 1073 J s
Speed of light, ¢ = 2.998 x 10° ms™!
Avogadro’s number = 6,022 x 10** mol™
Electron charge, ¢ = —1.602 x 107" coulomb
EQUILIBRIUM
" rl‘
K. = % ,wherea A+bhB &2 ¢ C+dD Equilibrium Constants
[A)'(B] K o
. d . (molar concentrations)
K = (Fe) ) K." (gas pressures)
SN K, (weak acid)
[HY])[AT) K, (weak base)
Ko = A1 K, (water)
[OH™ J[HB"]
K, =————
[B]
K, = [H*][OH] = 1.0 x 107" at 25°C
= K,-,. x Kb
pH = —log[H*], pOH = —log [OH]
14 = pH + pOH
[A7]
H = pK + log——
pK,=—logK, . pK, =—logk,
KINETICS
[A],— [A]y=—kt k = rate constant
t =time
In[A], = In[A], = —&t fy, = half-life
1 1
—_— — —— =kt
(Al [Al,
1, = 0.693
CA




NAME: DATE:

common
Schools

AP CHEMISTRY: U7TST

Change History.

GASES, LIQUIDS, AND SOLUTIONS

PV = nRT

moles A
P, = PaxX,,where X, = ———
’ : total moles

P = Pa+Pp+Pe+...
n = ﬂ
M
K =°C+273
m
p==2
V
K'Enm]cculc = E”ﬂ'z

Molarity, M = moles of solute per liter of solution

A =¢gbe

P = pressure

V = volume

T = temperature

n = number of moles

Miss

m

molar mass

density
kinetic energy

velocity

absorbance
= molar absorptivity
= path length

":Q"b’:}-ﬂﬁba
]

= concenlration

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

THERMODYNAMICS/ELECTROCHEMISTRY
meAT
ZS” products — ZS‘ 'reactants

AH® = ZM{,, products —ZM!J," reactants

q
AS®

AG® = Z"ﬁ‘Gf products — Z&GJ reactants
AG® = AH" — TAS®
= —RTInK
= —nF E*®
=4
t
RT

Eoi = Efen — WF InQ

g = heat
M = miss
¢ = specific heat capacity
T = temperature
5% = standard entropy
= standard enthalpy

H°
(:° = standard Gibbs free energy
n = number of moles
E® = standard reduction potential
I = current (amperes)
g = charge (coulombs)
t = time (seconds)
Q = reaction quotient
Faraday's constant, £ = 96,485 coulombs per mole
of electrons
1 joule

[}

lvolt = ——
| coulomb
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NAME: DATE: AP CHEMISTRY: U7TST
UNIT 7 TEST: THERMODYNAMICS

Change History.

Section I
Time - 14 Minutes
9 Questions
CALCULATORS ARE NOT ALLOWED FOR SECTION 1.
4Note: For all questions, assume that the temperature is 298 K, the pressure is 1.0 atm, and solutions are aqueous

unless otherwise specified.

SDirections: Each of the questions or incomplete statements below is followed by four suggested answers or
completions. Select the one that is best in each case and then fill in the corresponding circle on the answer sheet.

Utilize AP Classroom Question Bank to locate questions tagged with the following standards.

1. TRA-8.A,SP-6 6. ENE-3.A, SP-5
2. ENE-3.A, SP-5 7. ENE-2.D, SP-5
3. ENE-3.A, SP-4 8. ENE-4.D, SP-6
4. ENE-5.A, SP-5 9. TRA-7.B,SP-5
5. ENE-5.A,SP-5

STOP. YOU HAVE REACHED THE END OF THIS SECTION.
IF YOU ARE FINISHED BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK IN THIS SECTION ONLY.
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AP’ Chemistry Exam

( SECTION II: Free Response )

DO NOT OPEN THIS BOOKLET UNTIL YOUARE TOLD TO DO SO.

At a Glance

Total Time
27 minutes

Number of Questions
3

Percent of Total Score
50%

Writing Instrument
Pen with dark blue or
black ink

Electronic Device

K Calculator allowed

J

Instructions

The questions for Section II are printed in this booklet. Pages containing a periodic table
and lists containing equations and constants are also printed in this booklet.

You may use the pages that the questions are printed on to organize your answers and for
scratch work, but you must write your answers in areas designated for each response. Only
material written in the space provided will be scored.

Examples and equations may be included in your responses where appropriate. For
calculations, clearly show the method used and the steps involved in arriving at your
answers. You must show your work to receive credit for you answer. Pay attention to
significant figures.

Write clearly and legibly. Cross out any errors you make; erased or crossed out work will
not be scored.

Manage your time carefully. You may proceed freely from one question to the next. You
may review your responses if you finish before the end of the exam is announced.
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AP® CHEMISTRY EQUATIONS AND CONSTANTS

Change History.

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

L, mL = liter(s), milliliter(s) mm Hg = millimeters of mercury
g = gram(s) 1 K] = joule(s), kilojoule(s)
nm = nanometer(s) \Y = volt(s)
atm = atmosphere(s) mol = mole(s)
ATOMIC STRUCTURE
£ = energy
E=hy v = frequency
c=Av A = wavelength
Planck’s constant, i = 6.626 x 107** J s
Speed of light, ¢ = 2.998 x 10® ms™!
Avogadro’s number = 6.022 x 10** mol™'
Electron charge, e = —1.602 x 107" coulomb
EQUILIBRIUM
s l’.l‘
K. = % ywherea A+bB 2 ¢cC+dD Equilibrium Constants
[AI°[B] ¥ .
. P . (molar concentrations)
K = (Fe) () K." {gas pressures)
Low) ) K, (weak acid)
[HY][AT)] K, (weak base)
Ko =—THAT K, (water)
- +
K, = [OH J[HB"]
(B]
K, = [H'][OH] = 1.0 x 107" at 25°C
= K.rr X KFJ
pH = —log[H"], pOH = —log[OH™]
14 = pH + pOH
[A7]
H=pK_ +1
P pi, +log [HA]
pK,=—logK,. pK, =—logK,
KINETICS
[A],— [A]l, =Kt k = rate constant
t=time
In[A],— In[A], = —kt ty, = half-life
1 1
—_——— =H
(Al [Al
1, - 0693
T T
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Change History.

GASES, LIQUIDS, AND SOLUTIONS

PV = nRT

moles A
P, =P axX,where X, = ————
‘ ! total moles

Py =Pa+Pr+Pe+...
n = ﬂ
M
K =°C+273
m
p==2
Vv
l’I{'E-nll:‘.l]u:nculn;: = 5”“-2

Molarity, M = moles of solute per liter of solution

A =gbe

P = pressure

V = volume
T = temperature
n = number of moles
m = mass
M = molar mass
D = density
KE = Kkinetic energy
v = velocity
A = absorbance
£ = molar absorptivity
b = path length
¢ = concentration

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

THERMODYNAMICS/ELECTROCHEMISTRY
q = mcAT
AS® = ZS products — ZS‘ ' reactants
AH® = Z‘M;f products —ZM{; reactants

AGe = Z,ﬁ(}f. products — z:_é.(’_?Jr reactants

AG® = AH® — TAS®
= —RTInK
= —nF £E*®
=4
!

. RT
Eeon = Efen — WF InQ

g = heat
m = mass
¢ = specific heat capacity
= temperature
5% = standard entropy
H® = standard enthalpy
G* = standard Gibbs free energy
n = number of moles
£ = standard reduction potential
I = current (amperes)
g = charge (coulombs)
t = time {seconds)
() = reaction quotient
Faraday’s constant, F = 96,485 coulombs per mole
of electrons
1 joule

[}

lvolt = ———
| coulomb
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UNIT 7 TEST: THERMODYNAMICS

Section II
Time - 36 minutes
2 Questions
YOU MAY USE YOUR CALCULATOR FOR THIS SECTION.

SDirections: Questions 10-11 are long free response questions that require about 12-18 minutes each to answer
and are worth 10 points each.

Write your response in the space provided following each question. Examples and equations may be included in
your responses where appropriate. For calculations, clearly show the method used and the steps involved in
arriving at your answers. You must show your work to receive credit for your answer. Pay attention to significant
figures.

10. Insert FRQ #1 from 2016 Secured Practice Exam (on AP Classroom)

10
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‘ Change History.

11
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11. Insert FRQ #2 from 2017 Secured Practice Exam (on AP Classroom)

STOP. YOU HAVE REACHED THE END OF THIS SECTION.
IF YOU ARE FINISHED BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK IN THIS SECTION ONLY.

12
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1“AP Chemistry: The Exam” by CollegeBoard. Uncommon Schools does not own the copyright in “Exam Cover Pages” and claims no copyright
on this material. The material is being used exclusively for non-profit educational purposes under fair use principles in U.S. Copyright law.
The user should make the judgement about whether this material may be used under fair use/fair dealing permissions in the user’s country.

3 “AP Chemistry: The Exam” by CollegeBoard. Uncommon Schools does not own the copyright in “Equations and Constants Sheet” and claims
no copyright on this material. The material is being used exclusively for non-profit educational purposes under fair use principles in U.S.
Copyright law. The user should make the judgement about whether this material may be used under fair use/fair dealing permissions in the
user’s country.

4 “AP Chemistry: The Exam” by CollegeBoard. Uncommon Schools does not own the copyright in “Note” and claims no copyright on this
material. The material is being used exclusively for non-profit educational purposes under fair use principles in U.S. Copyright law. The user
should make the judgement about whether this material may be used under fair use/fair dealing permissions in the user’s country.

5 “AP Chemistry: The Exam” by CollegeBoard. Uncommon Schools does not own the copyright in “Directions” and claims no copyright on this
material. The material is being used exclusively for non-profit educational purposes under fair use principles in U.S. Copyright law. The user
should make the judgement about whether this material may be used under fair use/fair dealing permissions in the user’s country.
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