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this course is online at chemistryacademy.orq.

To complete this course, watch the videos then complete the problem set at the end of this packet. This is the best way tc
course. However...if you are already familiar with these topics, or are pressed for time, you can go directly to the proble
link below and watch the suggested videos as you go.

This document is best completed digitally: save a copy, then fill in the blanks by typing or drawing
print the problem set, complete it, take pictures of each page with your android or iphone
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https://www.youtube.com/playlist?list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY
https://www.chemistryacademy.org/
https://www.youtube.com/watch?v=8gOs_xrPL4M&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY
https://www.youtube.com/watch?v=8gOs_xrPL4M&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY
https://www.komando.com/tech-tips/scan-documents-with-your-android-gadget/527584/#:~:text=Scan%20with%20Google%20Drive,button%20to%20take%20a%20picture.
https://www.youtube.com/watch?v=yEQRKnu4yLo
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welcome to your ap chemistry summer prep course!

some inspirational 3 history of ap

thoughts sty about the exam useful resources

a little bit about each chapter and a quiz for each

1. some things to memorize 2. stoichiometry 3. solutions

4. rates 5. equilibrium 6. acids and bases
7. buffers 8. the atom 9. gases
10. bonding 11. intermolecular forces 12. energy

| o problem set with
13. electrochemistry 14. putting it all together R ——— CR


https://www.youtube.com/watch?v=8gOs_xrPL4M&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=1
https://www.youtube.com/watch?v=8gOs_xrPL4M&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=1
https://www.youtube.com/watch?v=8gOs_xrPL4M&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=1
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cong ratulations!




if the wind will not serve. ..
take to the oars.

andy allan’s (sciencegeek.net) favorite quote
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Shirley Urban's favorite quote





https://www.youtube.com/watch?v=c02kbUpG2rg&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=2
https://www.youtube.com/watch?v=BMxyfbh-vzg&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=3

when is the test? early in may each year

how long is the test? 3 hours

AP chemistry FAQ

Students should have successfully completed
what are the course  a general high school chemistry course and

prerequisites? Algebra 11.
what is the format of  Section I: Multiple Choice: 60
the test? Questions | 90 Minutes | 50% of
Exam Score

Section IlI: Free Response: 7
Questions (3 long and 4 short)

primary source: ap chemistry course

| 105 Minutes | 50% of Exam

Score

what is on the test?  topics include atomic structure, intermolecular
forces and bonding, chemical reactions,
kinetics, thermodynamics, and equilibrium.

update: in 2019 they now list what is not on the exam as “exclusion statements”
what is not on the test? (Best searched in the course and exam description as “spaceXspace”

what scores get college credit?

good question- they are very specific

5 - Extremely well qualified to receive college credit
4 - Well qualified to receive college credit

3- Quali?ied to receive college credit

2 - Possibly qualified to receive college credit

1~ No recommendation to receive college credit

overview by the college board

AP Test Average Score
Chinese Language 436
Spanish Language 379
CaleulusBC 372
Japanese Language 3.69
Physics C Mechanics 355
Spanish Language Standard 354
Physics C E&M 344
Studio Art 2D Design 337
French Language 330
Studio Art Drawing 328
Chinese Language (Standard) 323
Ialian Language 3.21
Studio Art 3-D Desigh 3147
Econemics - Micro 315
French Language (Standard) Bi15)
Spams]—: Literature 312
Psychology 312
Computer Science A 3.09
German Language (Standard) 3.05
German Language 3.05
Music Theory 3.05
Latin 2.98
Biology 2.9
Japanese Language (Standard) 2.91
Halian Language (Standard) 287
Gov and Politics - Comparative 286
Caleulus AB 2.86
Statistics 280
Economics - Macro 279
English Language 279
English Literature 278
Physics 2 277
At History 276
European History 275
Human Geography 269
Chemistry 2.66
United States History 264
Warld History 2.61
Environmental Science 259
Gov and Politics - US 254
Physics 1 232
Percent correct score
‘composite score”
35 Tor2
35-51 3
52-67 4
67



https://secure-media.collegeboard.org/digitalServices/pdf/ap/ap-course-overviews/ap-chemistry-course-overview.pdf
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https://www.youtube.com/watch?v=tBojFQ5LfAU&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=4
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student post-exam comments 2018-2019

Was it harder Did you have - ‘
Oraewerat Pc)ian enough time? Did you feel Yes: 100%
2 prepared for No: 0%
expected: Yes: 87% math-based
”Harder’chan expeded” 2 No: 13% qUCSJCiODS?

Easier than expected 10

About what | expected 1
What is your advice for next
years students?

Did you feel prepared for

Concep’cual questions? * Do more practice FRQ's

* Redo previous tests to study

Yes: 0% * Spend less time solving math questions

No: 100% * Spend more time on theoretical questions (4)
*  More time on buffers/titrations (6)

*  More time on acids/bases (3)

*  More time on real life scenarios
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spsepmber 2800 30 chemyistry general schedule 2018-2019
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https://www.youtube.com/watch?v=qKjZSF8poq8&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=5

1961 — The first AP Chemistry Exam. 2
hours, 18 free-response questions.

1970 - 20 free-response questions. e
1971 — 18 free-response questions. AP Chem Operational Exam Volume
140000
1976 - 9 free-response questions. 120000
100000
1980 90 minutes, calculators allowed 80000
50000
2008 3 full practice exam was released by
the College Board. T TTTTTTT] WU
mAAAAAAAPPRT111 1111
2014 -7 ﬁee—response questions. The first g laaaanaiiLl I I”" e e Ea
examination of the new AP Chemistry =
S EERERERRRRRRRRRRRREE

2015 As 2014, but with an extended period of 105 o
minutes for the free-response section (in response to not 2019 9 chapter system replaces six big ideas

enough time being allocated for the 2014 exam). sources: Adrian Dingle, J. Chem. Ed. article
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https://www.youtube.com/watch?v=VE7Vbm4V8VY&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=6

chemistryacademy
ap chemistry summer prep course

about the ap chemistry exam

when is the test? early in may each year

how long is the test? 3 hours 15 minutes

Section 1: Multiple Choice: 60 Questions | 90 Minutes | 50% of Exam Score
Section II: Free Response: 7 Questions (3 long and 4 short)
1105 Minutes | 50% of Exam Score

what is the format of
the test?

what do the scores 5 ~ Extremely well qualified to receive college credit

mean? 4 - \/\/ell?ualiﬁed to receive college.credit
3 - Qualified to receive college credit
2 - Possibly qualified to receive college credit
1 - No recommendation to receive college credit
what is the average sbout 2.6 what i e if | qet
- core? : at is my score if | ge bout a3

half the questions
wrong/¢



some useful ap chemistry resou



https://www.youtube.com/watch?v=EhH_-D5InpY&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=7

1. Welcome to chemistry

4= d = density; m = mass in g; v =
\ volume in mL (=cm?)
temperature: K =09C+ 27315
5
°oC = (°F —32) x § oF = guC+32
2. Stoichiometry 1 mole = 6.02 x 10%
% yield= ctalyield 00

theoretical yield *

error

accepted va Ted * x100

% error=

% composition

_ molar mass of each element
molar mass of compound

x 100%

5. Equilibrium  for aA + bB 5 cC + dD
K = [CI<[DI4
<4 [AJ3[B]

omit liquids and solids

Keq = equilibrium constant
[AJ = molar concentration of A

K, = K (RT)&n

Kp = equilibrium constant (pressure)

K. = equilibrium constant (concentration)

R = 0.08206 L-atm/mol-K

T = temperature (in Kelvin)

An = sum of the coefficients of the gaseous
products minus the sum of the
coefficients of the gaseous reactants

ap chemistry equations

black: included on formula sheet
red: not on formula sheet (memorize)

7. Buffers

L= [HT[A/[HA]
Ky = [OH-T[HAI/[A]

Henderson-Hasselbalch equation:
pH = pK, + loglA-1/[HA]

pOH = pK;, + log [BH+1/(B]

6. Acids and Bases H,0 () S

H*(aq) + OH(aq); K

= [H+][OH"] =10
[HsO0"1[A]

10. Gases
units )
P pressure Tatm =14.7 psi =
V volume (L) 760 mm Hg or
= Kelvin Temp Torr =1013 kPa
(K)

STP = standard
temp and pressure
M = molar masses (¢/mol) =1 3tm, 27315 K
d = density

= # of moles (mol)

R =0.0821 L atm/mol K

formulas
boyles:  charles:  qay-lussac: ~ combined:
L. LD pv Py
Vi Vo Ry PZ ol T,
ideal gas PV =nRT must use L atm mol K
aw:

224 L
=1mole gas at STP

PM

density formula  d= 1
graham’s law: rate;  [M,
rate;, | My

partial pressure

moles of gas a

Pal’tia| pressure ofgas 3= m

x total pressure

13. Energy (thermochemistry and thermodynamics)

q = mcAT
q = heat, m = mass
¢ = specific heat (J/g°Q)
= 4184 J/g °C for H,0 (1)
AT = temp change in °C.

1 Nutritional Calorie
= 4184 Joules
= 4 British Thermal Units (BTU)
= 1000 calories
= 0.0016 kilowatt hours

AG = AH-TAS
AG = change in free energy
AH = change in enthalpy
T = temperature
AS = change in entropy

11, 12: Bonds and intermolecular forces:
no equations

pH = -log[H+*]  HAGaq) +H,0 () & H:0'aq) + Aaq) k =
3. Solutions ) moles of solute pH = [H* 4 ? q q 3 [HA]
Molarity (M) = Titers oFsolution 10 [H*] h s N . H11OH-
iters of solution pOH = -log[OH-1 B(aq) + H,O () 5 BH*(aq) + OH-(aq) Ky = [BH'T[OH"]
CV, =GV, | 10-9H = [OH-] K, x Ky = K, =101 [B]
= tration, v = =
c = concentiation, v = volume PH*pOH =14 1) g figs = # of decimal places. Ex: 7.2=1,7.22 =2,7.222 = 3
4. Rates (kinetics) 8. The atom
rate law for A> b st <AIAL _ _AlB] s=wl e=hf e=hs/w w=hs/e
i At At s = the speed oF[igh’( =3x108 m/s
order oth 15t ond w = wavelength in meters
f = frequency, per second.
rate law rate = k rate = k[A] rate = k[A]? e = energy in joules
integrated | [Al,= -kt+ [Al, | InlAl =kt +InlAl, ERER h = Plancks constant = 6.626 x 107 | sec
orm AL <AL Balmer formula :
straight line [A] versus t In[A] versus t 1/[A] versus t W, = 1 .
half life typ = Lk ty, = 2 Y2 = s 0.01097 [mner outer")
units for k M/s 1/s 1/Ms X
w = wavelength in nanometers
inner = inner shell #; outer = outer shell
Arrhenius equation: relates rate to activation energy and temperature (nKor #.
(S imilarly:
k= AcE/RT better E, - similarly: 1
_ form: 11—11 e=218x10~ 18]ou|es<mnek‘ - Oumz)
k= rate constant T = Kelvin temperature frequency factor (a constant, no Linits)
E, = activation energy in J/mol 8314 )
R = gas constant = K mol 9. Midterm examination

12. Intermolecular forces
no equations

14. Electrochemistry

AG = -nFE
AG = free energy in joules
n = number of electrons
F = 96,500 coulumbs ( J/V mol)
E = cell po’(ential (volts)
K= eEn/.0257
K = equilibrium constant (no units)
E = cell potential
n = number of electrons
AG = -RT In K
R =8.314 J/k mol
= kelvin temp

K = equilibrium constant (no units)

Ampere =1C/s




1 valence

electron
+ 2 valence - - t bl {:t]') l t
electrons PGHO IC a €O e elements
alkali +2 a
5 : L 8 noble
Tﬁfjls ol AP Chei I )lSJCl’y edltlon /Va|§nce\e]ectron< - gases
r S . . . . . - 4 = group 18
Ty | e this side is full of details...the other side is the version you re z 3 4 5 6 7 7
earth I = g common charges_——— _ He
hydrogen tal allowed to use on tests g2 N T— I
oon | metals le+3— 2z~ halogens| b
group2 5 400
(H is a nonmetal) group 13 group 14 group 15 group 16 group 17
3 s 4 5 9 10
Li Be B C N @) F Ne
lithium beryllium 2N . bon [ lniogen || oxyeen | Auorine neon
6.94 9.012 12.01 14.01 16.00 19.00 20.18
m 2 R -
Na Mg 3 5OAl RS Bpoes |7l o[®Ar
sodium | magnesiam transition metals P atminuml] silicon phosphorus | sulfur chlorine | argon
22.99 2431 group 3 group 4 group 5 group 6 group 7 group 8 group 9 group 10 group 11 group 12 26.98 28.09 30.97 32.07 35.45 39.95
19 21 2 |23 4 25 2 2 8 N |2 3 31 B 3 35 E
KO Q Sc |2Ti B v o [*ar Mn [* Fe |¥ Co |® Ni [® Cu |* Zn Gy [P Ge §® As [* Se | Br [* Kr
potassium | calcium Sd scandium | titanium vanadium | chromium| manganese iron cobalt nickel copper zinc 4P qallium dermaniumfl  arsenic selenium | bromine krypton
39.10 40.08 44.96 47.90 50.94 52.00 54.94 55.85 58.93 58.71 63.55 65.37 69.72 72.59 74.92 78.96 7991 83.80
z 38 39 40 41 42 43 44 45 46 47 48 49 50 il 52 53
57 Rb Sr Y  Zr Nb Mo Tc Ru Rh Pd [ Ag dd “In Sn Sb Te |7 I P Xe
rubidium | strontium 4d yttrium Zirconium | niobium |molybdenum| technetium | ruthenium|  rhodium palladium silver cadmium SP indium tin antimony tellurium iodine xenon
85.47 87.62 88.91 91.22 92.91 95.94 96.91 101.07 102.91 106.40 107.87 112.40 114.82 118.69 121.75 127 61 126.90 131.30
55 56 71 72 73 74 75 76 77 78 79 80 81 - 83 . 8 3 86
Gs Ba Lu [ Hf |" Ta W |"Re |"0s |7 Ir Pt |” Au |™ Hg T [ pb 7 B Po I At |” Rn
cesium barium | 5d | (utetium | hafoium | tantalum | tungsten | rhenium | osmium | iridium platinum | gold mercury | 6p | thallium lead bismuth | poloniunfl astatine radon
13291 137.33 174.97 178.49 180.95 183.85 186.21 190.20 192.22 195.09 196.97 200.59 204.37 20719 208.980 208.982 209.99 222.02
87 F 88 R 103 104 105 106 107 108 109 10 m 12 13 14 1ns 16 "7 18
r o Rf Db | s Bh Hs | Mt Rg | Cn Nh | Fl Mc | Lv Ts Og
fancum | radian |69 | lawrencium | ratotin | dubniom seaborgium | bohrium | hassium [ meitnerium | darmstadtium | roentgenium| copemicium | 7P| nihonium | flerovium |moscovium | livermorium tennesine foganesion
223.02 226.03 262.11 26712 268.13) 17113 27013 27715 27816 281.17 28116 285.18 286.19 289.19 289.19 293.20 294 294
common ions
atomic 57 58 59 60 61 62 63 64 65 67 68 6 70
e L3 Ce Pr Nd Pm|* Sm |® Eu [*Gd Tb Dy [* Hol® Er | Tm|™ Yb i
4[( lanthanum | ceium praseodymium | neodymium| promethium|  samarium| europium | gadoliniu terbium  |dysprosium holmium | erbium thulium | ytterbium
SC 138.91 140.12 140.91 144.24 (144.91) 150.41 151.96 157.25 158.92 162.50 164.93 167.26 168.93 173.04
scandium na 91 92 93 95 9 g G 9 101 102
o |oTh " Pa [PU [P Np [ pu |® Am|® Cmo |7 Bk |® CF ™ B [0Fm | Md|© No
= 5f actinium | thorium | protactinium | uranium | neptunium [ plutonium | americium | curium | berkelium | californium | einsteinium | fermium | mendeleviunl nobelium
O et Gmu 52703 | 23204 231.04 238.03 23705 | 24406 | 24306 24707 | 24707 | 25108 252,08 257.10 25810 | 25940
O metalloid B nonmeta
common lons
acetate CH;CO, bisulfite HSO5- chlorite ClO, hydroxide OH- nitrite NO,~ phosphide P3-
ammonium NH,* bromide Br- chromate CrO,> hypochlorite ClO- oxide O sulfate SO~
bromide Br- carbonate CO> cyanide CN- iodide I perchlorate ClO,- sulfide s>
bicarbonate HCO5 chlorate ClOs~ dichromate Cr,0* nitrate NO5 permanganate MnO - sulfite SO52
bisulfate HSO,~ chloride CI- fluoride F- nitride N3 phosphate PO,3- thiosulfate 5,0




ADVANCED PLACEMENT CHEMISTRY EQUATIONS AND CONSTANTS
Throughout the test the foltowing symbols have the definitions specified unless otherwise noted.

L, mL = liter(s), milliliter(s) mm Hg = millimeters of mercury
g = gram(s) 1K1 joule(s), kilojoule(s)
nm = nanometer(s) v volt(s)
atm = aimosphere(s) mol mole(s)
. TURE ES, LIQUIDS, AND SOLUTIONS
ATOMIC STRUCTURE - el 1 P = pressure
E = encigy V = volume
PV = uRT
E=hv v = frequency 7 = temperature
PERIODIC TABLE OF THE ELEMENTS — o 2 wavelength P = Py Xy where X, = A 1 mambecof meles
Ile : it = mass
i Planck’s constant, & = 6.626 x 107 J s = molar mass
2 S16 T 8 [S W Speed of light, ¢ = 2.998 x 10 ms! o densiy
. ‘ =2 inctic energy
Be B C N O F Ne Avogudro’s number = 6.022 x 0% mol™! e v = velacity
901 1081 | 1200 1400 | 1600 | 1900 | 2018 _ o
12 T T B RN T R Elcctron charge, e = —1.602 x 1079 coulomb K=°C+2m3 A = absorbance
] lar absorptivi
Mg al | Si P S C  Ar o _::]:.;;:.v ivity
2430 3608 | 2900 3097 | 3206 3545 | 3998 B .
o ]2 B %5 T ® B W 3 |32 33| 335 |3 KE por molecule = L mv? GG
. o : c EQUILIBRIUM P T2
Ca|Se |Ti V |Cr Mn Co | Ni Zn Ga | Ge As | S Br | Kr . ) ' s Hpat o,
39.00 | 3008 | 4496 | 4790 5094 | 5200 | 5494 5095 | $3.09 65.39 | 59.72 | 7259 | 7491 | 1896 7990 | 8380 C] . Molarity, M = moles of solute per liter of solution AR -
57| 38 | 39 |40 | 4 |42 ] 83 T B R T R TR K = h%l.‘:%-w"c“‘”'\*b}’ 7 ¢C+dD Equilibrium Constants b 008206 L atm mol ™' K1
Rb  Sr | Y | Zr Nb |Mo Tec Rh I Pd Cd Im Sn | Sb | Te I |\Xe P K, (molar concentrations) f]';.;iﬁ[.l‘(;rrnml"')(’l
8547 | 8762 | 8891 | 9122 | 9291 | 9594 | 9%) 10201 | 106,42 10787 | 11241 11482 11871 [12175 12760 12691 [131.29 K, = =Slypl K. (gas pressures Tatm mm g
55 56 [ 5T |72 [ @M |7 7|1’ 79| 80 8 82 | 83 | 83 85 | 86 " (P Y'(Fp) A‘, Eicut wid) ) 760 torr
Cs Ba *La Hf Ta | W Re Ir | Pt Au Hg TI Ph Bi Po At |Rn M*]A") K” X STP = 0.00°C and 1.000 atm
13291 13733 | 13891 | (7849 | 180,95 | 153.85 118620 1902 1922 |195.08 (9697 |2005¢ 204381 2072 |20898| 2091 - 10y | 2221 Al » (weak base)
87 88 89 [ 104 [ 105 | 106 | 107 109 | 110 o . K, (water)
Fr Ra TAc| Rt Db | Sz Bh | Hs Mt Ds Rg K, = L_TJIJI:{_BJ THERMOCHEMISTRY/ ELECTROCHEMISTRY ::az
@3 (2621 | (266) | (264) | (277} | (268) | |271] 272 — )
: K, = [H)OH-| = 1.0 x 10" a 25°C | piic hew capaity
SE—— _ emperature
) B ERERER 62 [ 63 [ 64 | 65 8 62 7'0 7 =K, xK, AS® = £5° products ~%.5° reactants $° = standard entropy
Tamene ke | | Ce |Pe |[9 | Prm fiSm | Eu|[|Gd)f Th el ln e e pH = -log[H"]. pOH = —log[OH'] AH® = 3. AH} products =3 AH reactants H° = standard enthalpy
14012 | 13091 | 134.24 | (145) | 1504 | 151,97 | 157.25 15893 |162.50 | 164.93 | 167.2¢ | 168.93 |123.04 |174.97 14 =pH OH fr pr " ’a - e 6
9 | 91 | 92 | 93 | 9 |95 | 9% |97 |98 | 9 |00 | 101 |102 | 103 = R e, Mo mm:m ;eeelnevgy
R . = 5 - ctants N
tactnideSesies | Th [ Pa | U |[Np | Pu |Am [Cm Bk Cf | Es Fm Md | No |Lr il = pK, + log A 407 products —3 87 reac pumber of moless v
2204 B33 | 5n | 2w | e | em | em ey e | en | ase | e | s ¢ (1Al . tandard reduction potential
K = logK.. pK, = —loaK. AG® = AH® ~TAS® urrent (amperes)
PR == 08Ra, PRy 8% I harge (coulombs)
a 1 = time (seconds)
= _uFE°
: ' Faraday's constant, F = 96,485 coulombs per mole
ETICS 1l of electons
¥ 1 joule
In[A], - InlAl, = — ki : Ivolt = 5 Ljoule
! ¢ & = rate constant Lecubioit
1 1 i
g —— = & r=time
(Al (Al T4 = hali-life
0.693
fyy = 222
k






https://www.youtube.com/watch?v=v_Ox_LndtGQ&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=8

chemistryacademy
ap chemistry summer prep course

ap chemistry resources Q\B\

do they supply a periodic table yes but it is bare bones
on the exam
do | have to memorize any formulas yes, some

should | focus more on
math aspects or

ot s of post test surveys overwhelmingly
qualitative aspects o

indicate students should focus

the exam more on honmathematical aspects
of the course
can you use 3 only for the frq section

calculator?
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https://www.youtube.com/watch?v=CKzi_UFzD7A&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=9

common polyatomic ions (radicals)

AP chemistry memorization part 1

charges by group number

diatomics, allotropes, more ions

diatomic
elements

HBrONCIIF: H,, Br, O, N, Cl, [, F,

most
common P, S
allotropes

hypo fluorite,

hypochlorite,

hypobromite,
hypoiodite

FO, ClO, BrO, 1O

LA (1) +1
A (2) 2
A (3) +3,
IVA (14) +4
VA (15) -3,
VIA (16) -2
VIIA (17) -1
VIIA (18) 0

jcetate CHzCO, " or
C,H;0,5" or OACT
ammonium NH,*
carbonate CO&
chromate CrO,>
cyanide CN-
dichromate Cr,O 2
bicarbonate or HCO.-
hydrogen ’
carbonate
hydroxide OH-1
nitrate NO;™
phosphate PO,
sulfate 50,
sulfite SO5~2

fluorite,

chlorite,

bromite,
iodite

FO,", ClO,, BrO, ™, 10,

fluorate,

chlorate,

bromate,
iodate

FO, 1, ClO,", BrOS ", 10

perfluorate,

perchlorate,

perbromate,
periodate

FO, ", clo,, Bro, ", 10,
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jcids and bases

Six strong acids

Hydrochloric acid
(HCD), Hydrobromic
acid (HBr), Hydriodic
acid (HID, nitric acid
(HNO3), perchloric

acid (HClO,), and
sulfuric acid (H,SO,)

AP chemistry: memorization part 2

solubility quidelines (don't have to know exceptions)

soluble cations

sodium potassium, ammonium,

soluble anions

nitrate

Strong bases

group 1
hydroxides,
barium
hydroxide and
its hydrates,
strontium
hydroxide

are sulfates soluble?

usually
(all except calcium, strontium,

barium, and lead)

are chlorides,
bromides and iodides
soluble?

usua“y

(except Ag™, Pb*?, and Hg,™?)

Are group 2
hydroxides
strong or weak
bases?

Weak until
strontium

are carbonates,
sulfides, or phosphates

soluble

no
(except if with group1 or ammonium
cation as shown above

are metal hydroxides
and oxides soluble?

no
(except if with group 1 or
ammonium cation as shown above)
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chemistry lab
equipment

ap chemistry memorization 3 of 4
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ap chemistry memorization part 4: significant figures

volume?
number
32
0.0323
32.0 mL
when measuring:
include the known digits 2 004
plus one estimated digit.
why is it important to line up
level to the meniscus? 300
to minimize parallax
how does this device 200

minimize parallax??
no reflection when aligned

# sig. figs (sf).

300.20 5 Q30690
_— N

rounding: ex: 2.25to2sf: 2.3 Sor> doup

75 s.f. based on
decimal places
x ) e 666/333=" 200 keep fewest sig figs

why + - ex: 4.16+3.3 =

2 “hon-zero numbers are

always significant” for counted or defined numbers

infinite sig. figs.
ex: 3 oranges... 12 in = 1 foot
3 ’leading zeroes ar never

significant” nope only at end

round 3s you go!

4 'sandwiched zeroes are how many extra digits should I carry along?
always significant”

at least 1 quard digit, more is ok

1 “trailing zeroes are only
significant if there is 3 combinations?
decimal place”

3 apply the more stringent rule at end.

iqnifi iqures??
how many significant figures: ex. (3111 + 5.08) x 33 =

raw number is 268.653
needs 2 decimal places and 2 sf....
2 sfis more stringent. ..

dump
answer is 270 or 2.7 x 10!

keep keep ifde;irsr%al present
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ap chemistry memorization

chemistryacademy
ap chemistry summer prep course

name these: SO,2-, SO, $*- sulfate, sulfite, sulfide

provide formulas for nitrate, nitrite, nitride ~ NO., NO,-, N3~

list the diatomic
elements

list six strong acids

list four ions that render any
ionic compound water soluble

how many significant figures
are in 1.0, 0.010,and 10.¢

5.000(3.20 + 4.800) =/

\
O’\S

HBrONCIIF: hydrogen (H,), bromine (Br,), oxygen (O,),
nitrogen (N,), chlorine (Cl,), iodine (1,) and fluorine (F5)

HCl, HBr, HI, HNO;, H,50, HClO,

what are these and whatare

Na*, K*, NH,*, NO5s they good for?
2 for each number.

40.0 (the least precise calculation is multiplying,
calling for 3 significant figures)

=)
=

T

beaker, graduated cylinder, flask

-
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the mole

is just 3 number
and easy to measure

= Avodadro’s number
= 6.02 x10% (that's 6E23)

1

H

Hydrogen
1.00794

6.02 x10% H atoms

=1.0 g H atoms
=1 mole H atoms

8

15.99

=6.02 x10% O atoms
=16.0 g O atoms
=1 mole O atoms

<

~1. mole—-mole conversions

2 CHy +13 0, > 8CO, + 10 H,0

2 moles butane: = _13 moles oxygen -8

moles CO, = 10 moles water

How many moles of CO, will be produced from 1 mole of butane and excess oxygen?

4 (2 makes 8, so 1 makes 4)
How many moles of oxygen are needed to react with 17.26 moles of butane?

17.26 motesetr— x ;imd&%o = 112.2 moles O,
How many moles of butane react with 0.42 moles of oxygen?
0.42 n1oteses= %g”dﬁi&ﬁ ot = 0.065 moles C;Ho

2. mole-gram conversions  ~=

2 CHpy +13 0, > 8 CO, + 10 H-,O
The combustion of 3 moles of butane (C;H,o) with excess oxygen will produce __ grams of CO.,.
8 moles CO, 44 grams CO,
3 moles C;Hip x x =528 grams CO;
2 moles CjHo tmoles CO;
For you: The combustion of 4 moles of butane (C,Hp) will require grams of O
13molesO;, 32 grams O,
4moles C Ho x X = 832 grams O,
2'moles C;H o~ 1 moles O, -
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\ 3. gram-dgram conversions
> 2 CHe +130, > 8C0O, + 10 HO
example: The combustion of 100 grams of butane (C,H o) with excess
oxygen will produce grams of CO.,.

lOOgLiHﬁqs  mole GiHyy 8 moles CO. , —49hmsCO) 363 grams CO
58 (ﬂLﬁi 2 moles CH. 1 mole CO—

2

41U 41U

for you: The "combustion of 453 grams of butane (C,Hyp) with excess
oxygen will produce ___ grams of H,0.

—tmalec = 1O moles HO 13 SH.O
453 g0 x X X g = 703 grams H,0
589 CHyo 2 moles C,Hyy Tmole H,0

4. molecular and other conversions

a microgram is barely visible. If one microgram of butane is set on fire, how many molecules of carbon
dioxide will be produced?
2 CHpe +13 0, => 8CO, + 10 H-,0

solution: micrograms= grams = moles butane> moles CO, = molecules CO,

note plenty of oxygen.
1 microgram 1gqram CHiy 1 mote S 8 moles CO, 6 x10% molecules CO, =41 x10%
i X 6 X X X rams CO
1x10 58qC,Hg 2 mole C H,y 1 mole COy J ?

%@g@ms

~4ho






chemistryacademy
ap chemistry summer prep course

ap chemistry stoichiometry

1. The reaction of magnesium sulfate with table saft produces magnesium chloride and sodium sulfate. Balance the reaction below:

MgsO, + _2 Nacl > Mqcl, + Na,SO,

2. How many moles of NaCl must be used in order to produce 42.1 moles of Na,SO,¢

84. 2 moles since mol ratio is 2:1....42.1 rreNa.SO,-A x = mol NaCi

—_— |2§Q4 =842 mol NaCl

3. How many moles of MgSO, must be used in order to produce 100 moles of MqCl,?

100 mole MgSO, will be needed (assuming 100% yield) since mol ratio is 1:1

100 mol MgCl, x % =100 mol MgSO,

melMg50,
mol Mqcl,

44 v 2 0,5 2 vo.

Use the equation in question 4 to solve, questions 5 and 6.

5. How many moles of Vanadium are required to produce 47 grams of V,0.!

mel.0. 4 mol V
47 §M¥,95 x 182 g L0, X 5 mel#295

6. How many grams of Oxygen gas are required to produce 31.4 grams of V,0Ox?

melVL0. 5mete, 3240,
314 V0 X821 gL0; ¥ Dm0, * ok,

= 0.52 mol V

=13840,
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solutions! £

what are they?

homogeneous mixtures:  oply one thing visible

where are they?  everywhere!

i.  solubility

why don‘t oil and water mlx?
a molecular view of dissolving:

what is in 3 solution?
solvent: solute(s):
major component  minor component (s)
(dissolver) dissolved
list one
E water  detergents is it 3 solution?
s no
ﬁ water Cco,
major oil ~ minor Yes
6 oils
no
7 Cu 7n
- no
. water salts
water ethanol !/ yes
o - § -

Na* Cl- 2\
@) ®®€ \_ _J
T L

partly dissolved fully dissolved (ag)electrolyte: solution)

itis
solvated
= solvent

surrounds
the solute

it is an (salt

what makes things dissolve?

consider this data:

soluble in
name formula water?
methanol  CH,OH yes
ethanol CH;CH,OH yes
propanol CH3CH,CH,OH yes
butanol CH.CH,CH,CH,OH  no!
greasy watery

solubility
rule of
’chumb:

“like
dissolves
like”

\4
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chemistryacademy
ap chemistry summer prep course

ap chemis’cry solutions O\S\

describe each as 3 substance, substance, solution,
solution, or heterogeneous heterogeneous mixture
mixture: water, gasoline, granite

identify the solvent in club soda, water, nitrogen, and gold
air, and 14 carat gold

soluble in water?: CH;CH,OH, yes, ho, o
Fe, CHCH,CHx

each mole of aqueous lead (1) nitrate reacts with 2
describe what is happening moles of aqueous potassium hydroxide to form one
Pb(NO3), (3g) + 2KOH (3g) = Pb(OH), (s) + 2KNO5 (39) mole of precipitated solid lead(1hydroxide as well as
2 moles of aqueous potassium nitrate

describe what s happening each mole ofaqueous nitrous acid reacts with 1
HNO, (aq) " AGNOs (aq) E Ag(CH)Z () + 2KNOy (397) moles ofaqueous silver nitrate to form one mole of
precipitated solid silver hydroxide as well as 2 moles

of aqueous potassium nitrate ‘S



ap chemistry

introduction to reaction



https://www.youtube.com/watch?v=D15L7gEXDMg&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=18
https://www.youtube.com/watch?v=D15L7gEXDMg&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=18

how can we measure the rate of 3 reaction? Feg Ctlo N l"ates COhSldﬁlf:

A> B 2HCl + Ca(OH), » CaCl, + HOH
comentiation cormntstion [CaCOH),] attime=0:0.22 M
decreasesincreases [Ca(OH), ] after four seconds O: 0.100 M

the speed (rate) of a reaction is
like the speed of anything else (a
car, for example):

what is the reaction rate for Ca(OH).?

change ~012 M _ —0.030 M
rate = — is S
time

example: miles/hour what is the reaction rate for HCl?
For 3 chemical reaction: 0.060 M

A . M i

— trat _
rate = ConAcen el = — (since two HCl molecules must
time

react for each CaCl, molecule)

[ 1= concentration in moles/liter



how do molecules react?

kinetic molecular theory (kmt)

transition state sugdests 3 reaction

or

mechanism (process)

activated complex

collision

theory:

they collide
with enough force to react

and at the right location

applying KMT
5 ways to change the rate of
reaction

hit it with 3 STICC!
change the

Surface area
Temperature

rule of thumb: rate doubles every 10 ©C

|dentity (of reactants)

Concentration (of reactants)
add a Catalyst
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ap chemistry kinetics \5\/\/
balance: O

__HCl+___AlCOH),> __Alcl,+ __ HOH 3 HCl + AlCOH); > AlCl; + 3 HOH

[AICOH);] attime=0: 0.50 M
[AICOH);] after four minutes 0: 0.100 M rate = A&chm@m = — g'fv?nM = — ?17112 M
what is the reaction rate for the loss of AICOH).! e

0.20 M
S

what is the reaction rate for production of H,0O?

(for every molecule of AICOH); that reacts three molecules

of water are formed during that time)
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\lil write the equilibrium expression ,
E4ul Nire,. Ho(g) + 1,(q) & 2HI(g) _&

chemical reactions
are often reversible: - Y‘GVG[’SlbIIIJCy )
[HII® Feos) +cO(9) 5 Fes) + CO, (g)
e T « = 1Ol
3A + bB reverse [H,1115] eq [COI
chemical equilibrium: forward rate = reverse rate
rate = kIAI™[B]" 2H,5(9) 5 2H,(g) * S,(g); K,y = 0.00227
— 1c 14 If [S,] = 0.0540 mol/Land [H,S] = 0.184 mol/L,
l<e I C _[ D what is [H,]?
the ”equilibn’um d b [H ]2 [S,] [H ]2 [0.054]
constant [A] [ B] Ke = 0.00227 = = - = - 5
<I: mostly reactants (bad) >1: mostly products (qood) [H,S]? [0.184]
generally: omit liquids and solids [H,1=0.0377 moles/liter

if the actual ratio of products to reactants (Q) is <K the reaction will proceed _forward . if the measured
concentrations are >K the reaction will shift to the leﬁ until it matches the equilibrium concen’cra’clons
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aCidS and baSGS: ’chey Change Jche PH O{Watel’ what is an acid? 3 substance that releases H*, or

lower pH creates it when added to water

sour, bitter  3queous soft, sh‘ppery raise pH

6. bakin
P similkof T soda i
magnesia

3. lemonade what is 3 base? 3 substance that releases OH-, or

creates it when added to water

what is water? @‘ H.0

_ o Both!
Is it H-O-H, or is it H*OH-?

acid

base acid (6.5-6.8)

base e

10. vinegar

1. oranges

acid 2.l covalent ionic (salt)
none! - L :
: o H-O-H () 5 H*(aq) + OH- (aq)
-~ (- aqueous 56 M 107M 10"M
3 : AN = | : 99.9999998%  0.0000001% 0.0000001%
S 4. tea R ; S
2. lemons . m 7. batteries pes . . tomatoes pH =7 pOH =7
acid acid either baking acid
(lead-acid, alkaline) POW‘%G? pH <7 = acidic pH > 7 = basic
exponent math and water
K = [HTIOHT =106M =K,
[o71no71 - 1o [H+] [OH1  pH: pOH: find the hydroxide ion concentration of 3 3.0 x 10-2 M H+ solution.
MOIHO- [104] o7l 11071 7 7 [FFTIOH T = 10107
[10511107] [1010] [10-3] [10"]  3(3) 11 estimate: 1.0 x 10-2 M (=5
MO31[10-M]  [10-4] [10-5] [107] 5(3) 9 [3.0x102][OH"] =1.0 x 10
10° —1d
10? 051 100 B joH1 =220 334105 M

10° " 30x1072 ©


http://www.gearlog.com/images/TI-84-graphing-calculator.jpg
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buffers
systems that contain both acid and base

A buffer solution resists a change in pH. It is composed of

(3) HsPO, / KH,PO4
weak acid  conjugate base  yes

T 3 weak acid or 3 weak base example: acetic acid (HC,H;0,) (b) Naclo,/HcClO,
3 nd conjudate base strong acid no
2 it's conjugate acid or base example: sodium acetate (&) C.HN/C-HNHC
this could be prepared a few different ways...... CH;COONa weak base  conjugateacid  yes
why it works: both acid a.r)d base are in the solution. Hel/kcl
facid] [basel change in pH strongacid  conjugate base  N°
Add acid (H+) Increases decreases HCl/sodium acetat
(in the form of HGH:0,)  (reacts with acetate) not much © 1-um e
strong acid  weak base ves if
€exXcess
Add base (OH") decreases . h acetate
(and makes acetate) Increases hot muc

H* + CH4CO,~ — CH5CO,H
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the atom

hydrogen atom model fact sheet

ground state
size:

composition:

nucleus 1078

average mass of H:

average mass of C:

mass and charge of proton:

A
A\ 4

atom mass and charge of neutron:

10"m

mass and charge of electron:

some basic fact about atoms in general

0.01-1nm
protons, neutrons,
electrons

10-24 g or 1.008 amu

10-%3 g or 12.011 amu

1028 g or 0.0005
amu, nedative
10-24 g or 1.007

amu
10-24 g or 1.008

amu



. , The Story of Bohr’s Epiphany
o a if energy is quantized, what else might be?

emission spectrum of sunlight and hydrogen spectrum — A ,V\I
o (Balmer)
=W
400 nm 500 . (il)() 71l)(| u‘\z:%gm —— :5: — lr;':'a‘:n e[ec‘t ron
sunlight emission

creates
‘ ‘ ‘ light
400| nm 5(!)0 6(!)0 7(!JO /\v/\
bsorption: no
hyd P‘Og@l’) ! ’ ﬁght \5—2 emission:
w,,, = 656, 486, 434, 410...what number is next?? &L A
what is happening?! 1
solved: the Balmer formula Wom = 1 1
; i 0.01097 —
requires 2 integers (innerz outerzj

(“inner” and “outer”)
w = wavelength in nm
try it for3>2 = visible [l'gh’c (400-700 nm) 486 (4-2)nm N7 <
when inner = 2 /

w =656 nm

Bohr used this data to construct 3 model of the atom
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what are they like?
typical density:

g

distribution:

appearance: reaction rate compared to other phases
abiq’cgl g/L fill up containers often invisible. interwoven:
gty regardless of amount No reﬂecﬁon gases react much
aster
consider the physical behavior of gases. What w1[[ happen physically wsl')en you...
‘ NH,C| 409 289 24
ger. Ar N2 H2
[ ]
Airmolecul NHS Hcl AT__.": \ N!‘ | HZ .
17 3
! oo 1 | 5 224L 2241 224L
- A eat 3 close : :
push in a closed B heatapiston 03¢ d which gases  does the identify of
: container
syringe barrel move fastest? the gas matter ?
As V goes down, As T goes up, As T goes up, light gases Gas atoms occupy the
P qoes up. V goes up P goes up move faster same volumes

T is constant

P is constant V is constant

1662 1787 1808

Boyle
PV, =P,V,

Charle
T/V5=T,/V,

Gay-Lussac Graham
Rate,
T,/P,=T,/P, Rt

1811

Avéé d ro

1mol=22.41L
At STP (O °C, 13atm)

inverse relationships: AB; = A,B; proportional relationships: A,,B;= A/B,

a SGS , substances that lack intermolecular forces

pressure units

1atm =14.7 psi = 101.3 kPa = 760 mm Hg or Torr

This leads to the formulas

P:atm
V: liters
n: moles

R: 0.0821 L atm/mol K
T: K

and d=(g/L)
P— (atm)

PM = (¢/mol)

RT R=0. 0821 L atm/mol K
T= (K)

and

The partial pressure of 3
gas (P,) proportional to
its mole fraction (X,).

P, =X, Py
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Whaf IS 3 chemical bond!? the force that holds 2 atoms or ions together @ !

which elements do not form chemical bonds?  the noble gases

ionic, covalent, or metalli

(an exception)

why do elements form bonds?  to obtain noble gas configurations ‘J
bond types:
if the bond is between itis a___ bond| example NaCl lonic
metals ‘ metallic Fe-Fe ] 2 Covalent
' 2 oval
metals-nonmetals ionic N3a-Cl C vd €Dt
_, e cl-Mg-cl, lonic
nonmetals . ol covalent co, Covalent
diamond,
or covalent | g'é?hl.fe,g[ass Na-OH lonic
network solid | Gio,)... .
polarity of bonds, molecules Fe metalllc

60

bond type metal present: ionic or metallic (metallic if
o | o alone)
(same nonmetals) nonpolar covalen
c-0 oy o
(different nonmetals) polar covalen
C-H nonpolar covalent


http://www.chemistryland.com/CHM107/Water/PeriodicTableMetalNonmetal.jpg
http://www.chemistryland.com/CHM107/Water/PeriodicTableMetalNonmetal.jpg
http://www.chemistryland.com/CHM107/Water/PeriodicTableMetalNonmetal.jpg
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what strongest bonds or forces must be broken to melt it?

«» C diamond mp 5000 °C @ NCB

s chemical bonds and forces
/@S' :@ strength

bond or force example (k)/mol) ﬁ
~ W Fe:iron mp 1538 °C oGk MB
network covalent bond NCB C-C (diamond) 300 - 5000 o . °%
networked bonds @& (. 0. ironoxide mp 1565 °C %} B
(no individual ionic bond  |R Na*-Cl- 400-4000 [ ¢
molecules) - B S (B
metallicbond  MB  Fe-Fe 100-500 - NaCl: table salt mp 1474 9C  {=3¢ I.
intramolecularbonds ~ covalentbond C  C-C 150-1100 [ e 4 oy NCB
— 3 Y 14 (@) ‘“’.
I a °. quartz SiO, mp 1400 ©C """fy:”,
ion-dipole force [DF ~ Na+--OH, 40-600 @ sulfur (s) mp 239 9C Q LDF
hydrogen bond force HBF 10-200 - <& Na: sodium m oc 283858888 MB
M - i : p 208 “C 000 0
Intermolecular F,O,N-H--:R HO-H--Of, B °°‘°:§§;;§
forces l ey . . Sebw LIBE
dipole-dipole force DDF ~ CO--CO 5-25 L L] H:O:watermp 0°C el
[ s 1 e
london dispersion force L DF N,--N, CC14, CO,, BF;... | {;}I ethanol mp 114 9C vt ;1\?7_2:,;6_%_“ HBF
i [ O‘OS"A'O - N ch‘—u
(induced dipole) between nonpolar molecules | = ;
188 © £ ng
If the ionic bonds breaks but do not form new bonds the substance is _dissolved L7 propane mp -188 ©C S LDF
If the ions are in solution and the ionic bond forms the substance has precipitated

If the substance has no intermolecular forces or bonds it must be a _qas : oy iH

If the substance has intermolecular forces that are ﬁxed it must bea___solid M methane mp -1820C

If the substance has fluid intermolecular forces it is a liquid S OO
Why is HF nearly a liquid at room temperature but HCl is a gas at room temp? Only HF has H- bond FOVC@S

What is the strongest intermolecular force in N,_LDF CO, IDF H,0_ HBF HF_HBF
CH.OH_HBF CHcl, DDF

LDF
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enerqy:

the
ability to
do work

or
produce

heat:

how can we measure energy?

by temperature change. For 1 L of water
e3ch °C

—
—

—
—

—
—

—

4184

[oule (i)

1000 c3lories (¢)

4 PBritish Thermal Units (btu)

" Nutritional

Calories (C)

= 0016 ]<1'|owa hours Ckwh)

4,184,000

T
b

joules

1,000,000

calories

116 |Kilowatt hours

- 1000 \ Nutritional Calories

3960 btu
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ap chemistry

introduction to electroche



https://www.youtube.com/watch?v=nb8sINYN5as&list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY&index=27

electrochemistry

CODCGPJC consider Zn + CuSO, = ZnSO, + Cu

e

reqlaes los™Cl ¥ .
= Copper
K™ —

cathode

Salt bridge

ol

(ofia

Cotton
plugs

SO~

CuSO, solution

~ 24 »
Cu" is reduced

Zn is oxidized
to Cu at cathode.

10 Zn~" at anode.

Net reaction

2™ + Cu’Tiag) —= Cu(s)

Znis) —=7Zn" (ag) + 2¢” Zn(s) + Cu2+(aq) —= Zn2+(aq) + Cu(s)

cell notation

Zn ) + Cu?* (aq) =2
[Cu**] =1Mand [Zn*] =1M

Cu (s) + Zn** (aq)
cell Diagram:

practice

Salt bridge

ZnSO,

anode (Zn) cell vo[tage

= electromotive
force (emf)

cathode (Cu)

CuSO,

= cell potential

phase boundary

/ \
Zn (s@an* (1 M@Cul* (1 M@u (s)

anode
salt bridge cathode
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ap chemistry memorization 1 of 4

common polyatomic ions (radicals)

1. 3cetate

CH;CO, " or
G H;0," or OACT!

2 ammonium

3 carbonate

4 chromate

5 cyanide

6 dichromate

7 bicarbonate
or hydrogen
carbonate

8 hydroxide

9 nitrate

10 phosphate

11 sulfate

12 sulfite

Fill in the blanks
charges by group number

13) 1A (1) +1
14) 1A (2)

15) 1A (3)

16) IVA (14)
17) VA (15)

18) VIA (16)
19) VIIA (17)
20) VIIA (18)

need 3ssistance? watch this video

these links can be found on the online
pdf’s at chemistryacademy.org

hint: most of these ions can be found on the ap
chemistry periodic table; note also that the suggested
video is very helpful

Topics: polyatomic ions and ionic charge

diatomics, allotropes, more ions

21 diatomic
elements

22 most
common P,
S allotropes

23 hypo
fluorite,
hypochlorite,
hypobromite,
hypoiodite

24 fluorite,
chlorite,
bromite,

iodite

25 fluorate,
chlorate,
bromate,

iodate

26
perfluorate,
perchlorate,
perbromate,

periodate



https://www.youtube.com/watch?v=CKzi_UFzD7A
https://docs.wixstatic.com/ugd/3ad65b_906ee3e2fbd94a5ab86a4e9147f17efb.pdf
https://www.youtube.com/watch?v=CKzi_UFzD7A

acids and bases ap chemistry memorization 2 of 4 Topics: acids and bases, solubility
solubility quidelines (don't have to know exceptions)

soluble cations

35 Six strong soluble anions
acids

are sulfates soluble?

are chlorides,
bromides and iodides
soluble?

36 Strong bases

are carbonates,
sulfides, or phosphates

soluble
37 Are group 2 )
hydroxides are metal hydroxides
S“O”bgaorzweak and oxides soluble?
Ses¢

need assistance?! watch this very helpful video



https://youtu.be/eS6PdtgxJjw?list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY

AP chemistry: memorization part 3

chemistry lab ﬂ /E ‘
equipment [\ (

not enough room to enter your answers? Point to the piece of
gear and place your answers around the edges

need assistance? watch this very helpful video



https://youtu.be/Mb1P7UKJfR0?list=PLZwhHF0vvnoVOim-tCO_XTXK6Ie9gZnBY

For all remaining please use the correct number of significant figures in your answers. Show work when indicated. Suggestion: Make a list  Topics: sigmﬁcant
of problems you cannot answer by topic and move on. Review the topics (the first year screencasts on chemistryacademy.org may help) fiqures, unit

and have another go at them. Copies available through the website. conversion
Write youranswers in pencil orwith a frixion pen so you can erase errors. Sloppy work: 20% deduction.

55 Solve the problem 0.089 meters/second x 3.0343 second™!

0.089 meters 1

- 0.029 m/s? on unit anificant fiaures |
econd 3,043 second- 9m/s*  (anacceleration unit; note 2 significant figures in answer)

56. As for all problems, show your work for each problem neatly. Include intermediate units, cancel as needed, and circle your answer

3. 200.0 meters = miles (1609 meters = 1.000 mile)
(0.1243 miles)
b. b. 650.in = meters (2.54 centimeters = 1.00 inch)
(16.5 meters)
c. c 4.0vyears= seconds. d.200 liters = ml (1000 mL=1L)
1.3 X 108 seconds) (200,000 mL)
57 Classify each of the following as units of mass (M) volume (V), length (L), density (D), energy (E), or pressure (P).
a. Kg b. Liter cm’ 4 mm e. kg/m? f. Joule g atm h. al i. Torr ). g/ml
I | | | | | | | [ | | | | | | |
58. A laboratory experiment is performed at room temperature, which in this case is at 65.0 “C. Express this temperature in:
A. OF. (F=1.8C+32) B. K("C+27315=K)

need assistance with this page? watch this video (unit conversion)



https://www.youtube.com/watch?v=cqqBogQYcA4

Topics: scientific notation, significant figures
59 How many significant ﬁgures are in each of the following? P J I

1.9200 mm
0.0301001 k)
6.022 x10%3 atoms
460.000 L
0.000036 cm?
10000 frogs __
1001 dalmations
0.001345 micrometers 4
0.0101 lumens
3.02 x10% candelas
3.21x102 deciliters
60 Record the following in proper scientific notation:
3. 4050,000,000 cal
b.  b.0.000123 mol
c. ¢ 0.003454
d. d.700,000,000 atoms

AT oW T O 0 U

61 Calculate the following to the correct number of significant figures. Dont forget to include the units in your answers
3.1.2709/5.296 cm?
b. 122354 /1.010q L
c.129+0.38¢g
d.1770mg +2.785 g
e. 2.1 miles per hour x 3.2102 hours 6.7 miles
f. 200.1 liters atmospheres/mole K x 120 liters
g.17.6 g + 2.838 mg + 2.3 kg + 200 nanograms please show your work for this one.

need assistance? watch this video on significant figures or this one on scientific notation



https://www.youtube.com/watch?v=Uo7Yq8qICyw
https://www.youtube.com/watch?v=--VCFDnuP54

62 A solid white substance A is heated strongly in the absence of air. It
decomposes to form a white substance B and a gas C. The gas C has exactly the
same properties as the product obtained when carbon is burned in an excess of
oxyden. Based on these observations, can we determine whether solids A and B
and the gas C are elements or compounds? Explain your conclusions for each
substance.

63 Label each of the following as either a physical process (P) or a chemical
process (C)
a. Corrosion of aluminum metal:
b Melting of ice:
c Pulverizing an aspirin:
d Digesting 3 candy bar:
e Explosion of nitroglycerin:
f Milk turning sour:____
g Burning of paper:
h Forming of frost on a cold night:
i Bleaching of hair with hydrogen peroxide:
i A copper wire is hammered (‘?

need 3assistance?
watch this video on
chemical and
physical processes.
Note that chemical
processes produce
new substances.

64 You may notice when pure water boils, you can see bubbles that rise to the
surface of the water.
3. What is inside these bubbles?
b. Isthe boiling of water a chemical or physical change?
Why?

65 Why do we call Ba(NO3),, barium nitrate, but we call Fe(NO3), iron(ll)

Topics: physical and chemical properties
Binary compound naming, unit conversion, vocabulary
66 Write the formulas of the following compounds:

a. Galcium sulfate: b. Ammonium Phosphate: c
Lithium Nitrite: d. potassium perchlorate: e. Barium
Oxide: f. Zinc sulfide: g. Sodium Perbromate:

[. Calcium lodide: Gal, J. Aluminum

18 Convert 6.75 atm to: 760 mm Hg =1 atm);
a. mmHg: 101.3 kP3 =1 atm
b. kilopascals:

don't forget to show your work for all conversions
67 .Define the words by example. The first one is done for you.
atomic number-:
Magnesium is atomic humber 12
atomic mass:

mass humber:

molecular formula:

structural formula:

empmcal formula:

nitrate? |

H,0- has an empirical formula of HO
| isotopes:

need assistance! watch this video on naming binary substances. Consider the use of terms monovalentand polyvalentin your answer



https://www.youtube.com/watch?v=_CC77tU_440
https://www.youtube.com/watch?v=XKAynXUvjvE&t=5s

Topics: empirical formulas, percent

68.White gold is an alloy that typically contains 45.0% by mass gold and the composition, mole conversions, hydrates.

remainder is platinum. [f154 g of gold are available, how many grams of platinum
are required to combine with the gold to form this alloy? Please show your work 72.What is the difference between
with cancelled units and circle your answer. a. Chlorine and Chloride?

b. 3 sodium atom and 3 sodium ion?

73.How many grams of methane (CH,) are present in 5.6 moles of

69.What is the empirical formula of a compound that contains 53.73% Fe and methane gas?! Please show your work with cancelled units and circle your
46.27% of S ? Please show your work with cancelled units and circle your answer. answer.

Hint: convert to 74. Calculate the mass in grams of each of the following:

moles then whole 3. 6.02 x 10% atoms of Mg:

numbers
70.Determine the number of molecules present in 4.56 mol of nitrogen (N,). b.12.4 x 10 atoms of neon:
Please show your work with cancelled units and circle your answer. . 20.18 g Ne _ _

12.4 x10¥ NeatemsX 2551073 Neatoms 4.16 x10—7 g Ne.

75.1n an experiment, a student gently heated a hydrated copper compound
to remove the water of hydration. The following data was recorded:

Mass of crucible, cover, and contents before heating 23.4 g.

mass of empty crucible and cover 18.82 g.

71.List the following as a diatomic molecule (DM), molecular compound (MQ), mass of crucible, cover, and contents after heating to constant mass
ionic compound (1Q), or Atomic element (AE). 20.94g.
3. F2|:| b. Cl [lc Cl:ld Nadl:le KF':r COZD' H, |:| h. Aq |:| Calculate the experimental percent of water in the compound. Please
|:| [ 1, c show your work with cancelled units and circle your answer.
i. Rust (Fe;Oz)|  |i. MqO MC n. KoCO5
|:| |:| [] -

not enough room? Add 3 page for your answers.

ssistance? watch this video on empirical olecular formulas .
need assistance? watc deo on empirical and m ar formula (please do not hand in answers only)



https://youtu.be/eJm6iUInYXA

76.Determine the empirical and molecular formula of each of the following
substances:
a. Ibuprofen, a headache remedy contains 75.6 % C,8.80 % H , and 15.5 %
O by mass and has a molar mass about 206 g/mol. Please show your work
with cancelled units and circle your answer

Topics: empirical and molecular formulas, percent composition,
mole conversions, hydrates, balanced chemical equations
78.Write 3 balanced equation for the following:

a. Reaction of boron trifluoride gas with water to give liquid hydrogen
fluoride and solid boric acid.(H=BO-).

B. Reaction of magnesium Oxide with [ron to form Iron (111) Oxide and
Magnesium. - 3 MqO (s) + 2 Fe (s) = Fe,O5 (s) + 3 Mq (5)

c. The decomposition of dinitrogen Oxide gas to its elements.

b. Epinerphine (adrenaline), a hormone secreted into the bloodstream in
times of danger or stress contains 59% C, 7.1% H, 26.2% O, and 7.7% N by
mass, its molecular weight is about 180 amu. . Please show your work

d. The reaction of Calcium Carbide solid with water to form calcium

hydroxide and acetylene (C,H,) gas.

e. The reaction of solid calcium cyanamide (CaCN,) with water to from
calcium carbonate and ammonia gas.

77 Write balanced chemical equations for the reactions of sodium with the
following honmetals to form ionic solids.
3. Nitrogen

6 Na (s) + N, (g) 2> 2 NazN (s)

b. Oxygen

c. Sulfur

d. Bromine

f. Ethane burns in air (oxvden).

g. Hydroden reacts with oxyden to from water.

h. Nitrogen qas reacts with hydrogen to form ammonia.

i Hydrogen reacts with lodine gas to form hydrogen lodide.

k. Sodium reacts with Todine qas fo form sodium lodide.

|. Sodium Oxide reacts with water o form sodium hydroxide




Topics: theoretical and actual yield, molar

79. When benzene (C4H,) reacts with bromine (Br,), bromobenzene(CHsBr) is obtained: conversions
CeHy + Br, — C4HsBr + HBr
a. What is the theoretical yield of bromobenzene in this reaction when 30.0g of benzene reacts with 65.0 g of bromine? ¢ Please show your work with
cancelled units and circle your answer.

need assistance! watch this video on limiting reactants
b. If the actual yield of bromobenzene was 56.7 g what was the percentage yield? ? Please show your work with cancelled units and circle your answer.

need assistance! watch this video on theoretical and actual vield

80.To prevent a condition called the “bends’, deep sea divers breathe a mixture containing, in mole percent, 10.0% O, 10.0% N, , and 80.0% He.

‘ leul I is mi ‘ , p
3. Calculate the molar mass of this mixture 3 “weidhted average” problem

b. What is the ratio of the density of this gas to that of pure Oxygen at the same temperature and pressure?

hint: equal amounts of any two gases at the same temperature and pressure have the same volumes
81. A 2.0gsample of SX, (g) has a volume of 329.5 cm? at 1.00 atm and 20°C. Identify the element ‘X’. Name the compound. ¢ Please show your work with

cancelled units and circle your answer.

hint: use the ideal qas law to solve for the number of moles (n), note that g/mol is molar mass. Watch this video on using the ideal gas law 10



https://www.youtube.com/watch?v=M-4z6x53yds
https://www.youtube.com/watch?v=D9bIANvNJs8
https://www.youtube.com/watch?v=PDEpQnhLYms&t=5s

82.When Hydrogen sulfide gas, HS, reacts with oxygen, sulfur dioxide gas
and steam are produced.
a. Write the balanced chemical equation for this reaction.

b. How many liters of sulfur dioxide would be produced from 4.0
of Oxygen? Assume 100% yield and that all gases are measured at
the same temperature and pressure. ? Please show your work with
cancelled units and circle your answer.

83.Hydrogen cyanide, HCN, is a poisonous gas. It can be formed by the
reaction:
NaCN (s) + H"(aq) = HCN(g) + Na'(aq)

Topics: gas laws, naming substances,
oxidation and reduction, oxidation number,

85.Name the following:

2. CO,
b. P,Sio need assistance?

o NIz | | watch this video on
d. PCls haming binary

e. CCly substances.

f.SF | |

h. CHq | |

i. GsHg [ |

86.For the example below what is oxidized and what is reduced?.

Rusting of lron: 4Fe + 30, — 2Fe,Os

need 3ssistance!

What mass of sodium cyanide is required to make 8.5 | of hydrogen cyanide |

at 22°Cand 751 mm Hg? ¢ Please show your work with cancelled units and

97 Find the Oxidation number of

circle your answer.

3. Carbon in CO-.

Jtch this video on
reduction and
oxidation

Hint: 1. use PV = nRT to find moles HCN produced 2. Use stoichiometry to find
moles NaCN needed 3. convert to grms

84. A gaseous mixture contains 5.78 g of methane, 2.15 g of neon, and 6.8

ofsulﬁgjr dioxide. What pressure is exerted by the mixture inside 3 75.0 L

cylinderat 85°C! Please show your work with cancelled units and circle your

b Sulfurin H,50,. |

c. Phosphorusin PO |

d. Manganese in MnO,> |

answer.

need assistance! watch this video on partial pressure. Hint: use moles

need assistance!
watch this video on
oxidation number



https://youtu.be/Yuh7fXBIMYQ
https://www.youtube.com/watch?v=XKAynXUvjvE&t=5s
https://youtu.be/cDDr8FNytB4

88. How much heat is required to raise the temperature of 100.0 grams of water Topics: Speciﬁ‘c heat, solubility, molar conversions
from 250C to 82°C? Please show your work with cancelled units and circle your

answer. 93. DDT, an insecticide harmful to fish, birds, and humans, is produced by the
following reaction:

2C6H5Cl + C2HOC13 - CM_HQCIS + Hzo

need assistance? watch this video on specific heat Chlorobenzene Choral DDT

89. A piece of unknown metal with mass 14.9 g is heated to 100°C and dropped If 1142 g of chlorobenzene is reacted with 485 g of chloral.

into 75.0 g of water at 20°C. The final temperature of the system is 28 degree a. What mass of DDT is formed? Please show your work with
Celsius. What is the specific heat of the metal? Please show your work with cancelled units and circle your answer.

cancelled units and circle your answer.

b. Which reactant is limiting? Which is in excess?

c. What mass of excess reactant is left over? Please show your work
90. What is 3 solute?: with cancelled units and circle your answer.

...and solvent?

91. Calculate the molarity of a solution that contains 0.0345 mol NH,Cl in
exactly 400.0 m! of solution?

d. If the actual yield of DDT is 200.0 g, what is the percent yield?

92. How many grams of solute are present in 50.0 ml of 0.360 M sodium
chloride? Please show your work with cancelled units and circle your answer.

need assistance? watch this video about solutions



https://www.youtube.com/watch?v=5vuCRr3PnDc
https://youtu.be/bWOzP9cShQw

94. In the reaction of 1.00 liter ofhydro?en and 1.00 liter oxygen to create water,
the concentration of hydrogen changes from 2.00 M to 0.200 M after 2.00
seconds., while the concentration of oxygen decreases from 1.00 M to 0.100 M

over the same time interval.

a.  Write the balanced chemical equation.

© P

Reactants

e Energy e—

COtg) + NO,(a)

Activation
eneray

Energy
released
by reaction

Topic: kinetics

s

Activated complex

g

CO,(g) + NO(g)

Products

b. What is the reaction rate for the consumption of hydrogen in this
reaction?

c. What is the reaction rate for the consumption of oxyden in this
reaction?

d. Assuming the rates are steady, how long would this reaction take to go
to completion?

e. At standard temperature and pressure, how many grams of water would
eventually form from this reaction?

f. Would there be any remaining starting materials when this reaction is

complete?

95. List six ways to increase the rate of 3 chemical reaction.

s Reaction progress -

96. For the energy diagram above, whatsingle element is being
transferred in the chemical reaction of carbon monoxide with
nitrogen dioxide to form carbon dioxide and nitrogen monoxide?

97. Is the reaction above endothermic or exothermic?

m Energy el

98. Label each number

need 3assistance? watch this video on reaction rates

e Reaction progress -

need assistance?! watch this video on energy diagrams



https://www.youtube.com/watch?v=1fth5VSzFrc
https://www.youtube.com/watch?v=D15L7gEXDMg&t=1s

99. Determine the rate law for the reaction shown below. Explain your
reasoning.

experimental initial rates for 2H, + O, > 2H,0

trial initial [H,] in initial [O,] in Initial rate in moles
3 moles/liter moles/liter per liter per second
1 0.6 03 0.04

2 12 03 0.08

3 0.6 0.6 0.16

Topics: kinetics, equilibrium

100. Write the equilibrium expression, K., for each of the

eq’

following reactions:
1.MgO, + COy) = MgCOy,

2.C *+ COyy + 2y = COCly,

3.Ca5(PO, Do, = 3 Ca™  + 2 PO ()

101. At the equilibrium point in the decomposition of
phosphorus pentachloride to chlorine and phosphorus trichloride,
the following concentrations are obtained: 0.010 mol/L PCl,,
0.15 mol/L PCl; and 0.37 mol/L Cl,. Determine the K, for the
reaction.

need 3assistance! watch this video on rate law

need assistance! watch this video on equilibrium



https://www.youtube.com/watch?v=mBEwD-_9wW4
https://www.youtube.com/watch?v=hiJgake8hyg

Topic: acids and bases

int: mol lecul [ = molecul
102. How many molecules of NaOH are in hint: mol/L x L x molecules/mol = molecules

3.00 liters of 3 2.00M N3OH solution?.

103. Example: How many molecules of NaOH
are in 3.00 liters of 3 pH 13.2 solution?

104 Example: How many hydroxide ions are
in 17.0 liters of 3 0.42M Al(OH); solution?

105. 1323 mL of 2.1 M NaOH were required to neutralize hint: C;V; = GV,

414 mL of an unknown acid. The [OH-] concentration of
the acid must be M.

need assistance? watch this video on acids and
Khacoc amAd +hic ~Ane ~r Fidradinm



https://www.youtube.com/watch?v=HjNMOzZTbxg&t=2s
https://youtu.be/cRveb-cVtNE?list=PLZwhHF0vvnoXEEU96H9svoxgxX__aE6Yc
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	Text6: 
	0: 
	2: 
	3: 
	5: 
	6: 
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	0: 
	0: 
	1: 
	0: 
	0: 
	1: 
	2: 
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	2: 
	3: 
	4: 
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	6: 
	0: 
	1: 
	0: 
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	3: 
	0: 
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	6: 
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	Text8: 
	0: 
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	1: 
	1: 
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	0: 
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	1: 
	0: 


	1: 

	4: 
	0: 
	1: 


	Text9: 
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	Text10: 
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	1: 

	Text11: 
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