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Dear AP Chemistry student:

Welcome to my AP Chemistry class. I have taught Chemistry for five years in the U.S. and
cannot be more excited for my first year at ASFG! This assignment will help you prepare
for the AP Chemistry course, and the AP Chemistry Test.

This class will be challenging, but with hard work, persistence, and an ability to ask for
help, you will succeed in this class and on the AP test.

There are several important reasons for doing AP Chemistry homework over the summer:
• To review basic concepts you learned when you took first-year chemistry
• To practice math skills that you will need for AP Chemistry
• To hit the ground running when we return in the fall.

AP chemistry covers a lot of concepts at a fast pace. We need to get started right away and
not waste time going over things you already know. This assignment is meant to be a
review. Forming learning study groups to complete these assignments is encouraged. THIS
DOES NOT MEAN COPYING YOUR CLASSMATES' WORK! You will likely encourage
at least 1 or more questions where you are uncertain of the answer. USE the materials
provided! Read the textbook, go to Khan Academy, or youtube (see the supplemental
materials) and research and learn to fill the gaps in your knowledge.

Remember, AP Chemistry is an equivalent course to Introductory Chemistry in college and
the workload can be demanding at times. Taking a college-level course in high school is
difficult, requires dedication, and is a great investment in your education so prepare yourself
and arrive ready to learn.

Have a great summer and enjoy the chemistry!

Purpose of this summer assignment:

The purpose of this summer assignment is to help you review the concepts you learned this
past year and to become familiar with the class syllabus so that we can be ready to work
immediately on the new content in August.

Materials needed:

1. Required Text



Brown, Theodore E., H. Eugene LeMay, and Bruce E. Bursten. Chemistry: The Central
Science. Upper Saddle River, NJ.Prentice-Hall, 2012. 14th Ed

2. Periodic table- you may download a copy of the College Board Periodic Table 2020.

Supplemental Materials:

1. https://www.khanacademy.org/science/ap-chemistry-beta

2. https://www.youtube.com/bozemanscience/playlists

Description of Assignments:

PART 1

1. Print, read & complete the AP Chemistry Syllabus and turn in the last section of the
document on the first day of class.

PART 2

The following assignments will help you to get ready for the test that will be given to you
during the third class.

You will need to complete the following assignment.

You must show all your work after each question.

Failure to complete these assignments on time will result in a 30% deduction of the
specific assignment grade.

Be prepared:

1. There will be a test covering the basic concepts and reactions included in the
summer packet during the third class. Working on the following problems will
help you get started with the lab and get ready for the test.

https://apcentral.collegeboard.org/pdf/chemistry-periodic-table-2020.pdf
https://sites.google.com/a/asfg.edu.mx/ap-chemistry/class-1
https://www.khanacademy.org/science/ap-chemistry-beta
https://www.youtube.com/bozemanscience/playlists
https://docs.google.com/document/d/1Y94FzIpYHQuFw21ZYuoxB0ljFmn_oIMxOBFuHHmo_6c/edit


Section 1: Chemical Foundations

APPLY SIGNIFICANT DIGITS rules in all the problems. USE A DIFFERENT FONT COLOR (EXCEPT
RED) FOR YOUR ANSWERS.

1. Write three common guidelines to determine significant figures (digits) with examples.

2. Classify each of the following as units of mass, volume, length, density, energy, or
pressure.

a. Kg
b. Liter
c. m3

d. Mm
e. kg/m3

f. Joule
g. Atmosphere
h. calorie

3. Most laboratory experiments are performed at room temperature at 65˚C.  Express this
temperature in:
a. ˚F                  B. K

4. A cylinder rod formed from silicon is 46.0 cm long and has a mass of 3.00 kg. The density
of silicon is 2.33 g/cm3. What is the diameter of the cylinder?  (the volume of a cylinder is
given by ∏ r2h, where r is the radius and h is the length)

5. How many significant figures are in each of the following?
a. 1.9200 mm
b. 0.0301001 kJ
c. 6.022 x1023 atoms
d. 460.000 L
e. 0.000036 cm3

f. 10000
g. 1001
h. 0.001345
i. 0.0101
j. 3.02 x 104

k. 3.21 x 10-2

6. Record the following in the correct scientific notation format:
a. 4050,000,000 cal
b. 0.000123 mol
c. 0.00345 Ǻ
d. 700,000,000 atoms



7. Calculate the following to the correct number of significant figures. Don’t use a calculator,
please. The AP MCH questions do not allow students to use a calculator during the test &
you need to practice mental math.  Answer + units!!

a. 1.270 g / 5.296 cm3

b. 12.235 g / 1.010 L
c. 12 g + 0.38 g
d. 170g + 2.785 g
e. 2.1 x 3.2102
f. 200.1 x 120
g. 17.6 + 2.838 + 2.3 + 200

8. If a megabuck is one million dollars and a kilobuck is one thousand dollars, how many
kilobucks are 342 dollars?

9. A ten cm candle is being burned at both ends. One end burns at the rate of one cm per
hour; the other end burns at one-half cm per hour. How far from the center of the candle
will the burning ends meet?

10. Carry out the following calculations as if they were calculations of experimental results,
and express each answer in the correct units with the correct number of significant
figures.
a. 5.6792 m + 0.6 m + 4.33 m
b. 3.70 g – 2.9133 g
c. 4.51 cm x 3.6666 cm

11. Carry out the following conversions (you must use conversion factors):
a. 22.6 m to dm
b. 25.4 mg to kg
c. 556 mL to L
d. 10.6 kg/m3 to g/cm3

12. Explain why the chemical formula HCl can represent two different chemical systems.

13. Give the chemical symbols for the following elements. Do not use the Periodic Table.

a. Carbon d. Sulfur g. Titanium j. Nitrogen m. Helium

b. Krypton e. Fluoride h. Scandium k. Arsenic n. Potassium

c. Sodium f. CDhloride i. Iron l. Zinc o.



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

15. Label each of the following as either a physical process or a chemical process.
a. Corrosion of aluminum metal.
b. Melting of ice.
c. Pulverizing an aspirin.
d. Digesting a candy bar.
e. An 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.
j. A copper wire is hammered flat.
k. Oxygen gas supports combustion.
l. Fertilizers help to increase agricultural production.
m. Water boils below 100oC on top of a mountain.
n. Lead is denser than aluminum.
o. Uranium is a radioactive element

16. You may notice when water boils, you can see bubbles that rise to the surface of the water.
a. What is inside these bubbles?
b. Is the boiling of water a chemical or physical change? Explain

17. Dalton assumed that all atoms of the same element were identical in all their properties.
Explain why this assumption is not valid.

18. Why do we call Ba(NO3)2 barium nitrate, but we call Fe(NO3)2 iron(II) nitrate?

19. Calculate the mass of O2 produced if 3.450 g potassium chlorate is completely
decomposed by heating in presence of a catalyst ( manganese dioxide).

20. Using the factor-label method, convert 6.75 micrograms to:

a.kg               b.  g      c.   nanograms

21. Define the words: atomic number, atomic mass, mass number, molecular formula,
structural formula, empirical formula, isotopes, cation, anion, polyatomic ion, metalloid,
and allotrope.

22. Determine the number of protons and neutrons in each of the following.

a. 39
19 K         b. 23

11Na.               c. 208
82Pb d. 33

15P



23. White gold is an alloy that typically contains 45.0% by mass gold and the remainder is
platinum.  If 154 g of gold are available, how many grams of platinum are required to
combine with the gold to form this alloy?

24. What is the empirical formula for a compound that contains 53.73% Fe and 46.27% of S?
25. Determine the number of molecules present in 4.56 mol of nitrogen (N2)
26. List the following as diatomic molecule, molecular compound, ionic compound, or atomic

element.
a. F2

b. Cl2

c. C
d. NaCl
e. KF
f. CO2

g. H2

h. Ag
i. Rust (Fe2O3)
j. MgO
k. O2

l. I2

m.CO
n. K2CO3

27. Describe the contributions of the following scientists to our knowledge of atomic
structure: a. JJ Thomson b. RA Millikan c. Ernest Rutherford d. James Chadwick 20.
Describe the experimental basis for believing that the nucleus occupies a very small
fraction of the volume of the atom.

28. What is the difference between
a. Chlorine and Chloride
b. Sodium atom and sodium ion.

29. Calculate the mass in grams of each of the following:   Use the FLM
a. 6.02 x 1023 atoms of Mg.
b. 3.01 x 1023 Formula units of CaCl2.
c. 12.4 x 1015 atoms of neon.
D.  5.6 moles of methane gas

Section #2

30. In an experiment, a student gently heated a hydrated copper compound to remove the
water of hydration. The following data were recorded:

1. Mass of crucible, cover, and contents before heating      23.4 g.
2. mass of the empty crucible and cover                                18.82 g.
3. mass of crucible, cover, and contents after heating to a constant mass of 20.94 g.

Calculate the experimental percent of water in the compound.



32. How do you distinguish:
a. An element from a compound.
b. An element from a mixture.
c. A true solution from a heterogeneous mixture.
d. Distillation from filtration.
e. Chromatography from crystallization

33. Classify each of the following as an element, compound, homogeneous mixture, or
heterogeneous mixture:

a. Seawater
b. Helium gas
c. Sodium chloride (table salt)
d. Bottle of soft drink
e. Milkshake
f. Air in a bottle
g. Concrete

34. An extensive property is one that depends on the amount of the sample. Which of the
following properties are extensive?

a. volume
b. density
c. temperature
d. energy
e. melting point
f. pressure

35. Name the SI base units that are important in chemistry. Give the SI units for expressing the
following:

a. Length
b. Volume
c. Mass
d. Time
e. Energy
f. Temperature

36. Write the numbers represented by the following prefixes:
a. Mega
b. Kilo
c. Deci
d. Centi
e. Milli
f. Micro
g. Nano
h. Pico

37. A hydrated compound has an analysis of 18.29% Ca, 32.37% Cl, and 49.34% water. What is its
formula?



38. Define acid, base, and salt.  Give two examples of each one.

39. What mass of copper is required to replace silver from 4.00g of silver nitrate dissolved in
water?

Cu(s)   +  AgNO3 →  Cu(NO3)2 + Ag.

40. Write the chemical formulas for the following compounds: a.
a. Calcium Carbonate
b. Ammonium Phosphate
c. Sodium Chloride
d. Sodium Oxide
e. Calcium Sulfate
f.  Sodium Nitrite
g.  Magnesium Acetate
h.  Potassium cyanide
i. Zinc(II) Nitrate
j. Iron(III) Phosphate
k.  Nickel (II) Fluoride

41. Strontium consists of four isotopes with masses and their percent abundance of 83.9134 amu (
0.5%), 85.9094 amu (9.9%) , 86.9089 amu (7.0 %), and 87.9056 amu (82.6 %). Calculate the atomic
mass of Sr?

42. Nitrogen has two isotopes, N-14 and N-15, with atomic masses of 14.00031 amu and 15.001
amu, respectively. What is the percent abundance of N-15?

43. Write the number of valence electrons?
a. P4 molecule
b. a PCl5 molecule
c. a P3- Ion
d. PO4

3- ion
e. Ca2+

44. Calculate the molar masses ( g/ mol) of a.
Ammonia ( NH3)       b. Baking soda ( NaHCO3)) c. Osmium Metal (Os)

45. Convert the following to moles:
a.3.86 grams of Carbon dioxide.
B. 6.0 x 10 5g of Hydrazine (N2H4), a rocket propellant.

46. The molecular formula of morphine, a pain-killing narcotic, is C17H19NO3.
a. What is its molar mass?
b. What fraction of atoms in morphine is accounted for by carbon?
c. Which element contributes least to the molar mass?

47. Complete the list of ionic compounds ( name or formula)
a.Copper II Hydroxide
b. Strontium Chromate



C. Ammonium Perchlorate
d.NaHCO3

e.Fe2 (CO3)3

f.Sodium Hydroxide.
g.Potassium Chloride.

48. The hormone, thyroxine is secreted by the thyroid gland and has the formula: C15H17NO4I4. How
many milligrams of Iodine can be extracted from 15.0 Grams of thyroxine?

49. Determine the formula weight for the following:

a. N2O5 b. Ca(HCO3)2 c.   CaSO4. 2 H2O

50. Calculate the percentage by mass of each of the elements in the following compounds:
a. CH3COOCH3 b. Ammonium Nitrate.

51. Determine the empirical formula of the compounds with the following compositions by mass:
a.10. 4 % C, 27. 8% S , 61. 7 % Cl
b.21.7 % C, 9.6 % O, and 68.7 % F

Section #3

52. Arsenic reacts with chlorine to form a chloride. If 1.587 g of arsenic reacts with 3.755 g of
chlorine, what is the simplest formula for chloride?

53. . Vanillin, a flavoring agent, is made up of carbon, hydrogen, and Oxygen atoms. When a
sample of Vanillin weighing 2.500g burns in Oxygen, 5.79 g of carbon dioxide and 1.18 g of water
are obtained.  What is the empirical formula of Vanillin?

54. Washing soda is a hydrate of sodium carbonate. Its formula is Na2CO3.  x H2O.  A 2.714 g Sample
of washing soda is heated until a constant mass of 1.006 g of Na2CO3 is reached. What is x?

55. What is the molecular formula of each of the following compounds?

a.Empirical formula CH2 , molar mass =84 g/mol.

b.Empirical formula NH2Cl, Molar mass = 51.5 g/ Mol

56. 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 of about 206 g/mol.



57. Write balanced chemical equations for the reactions of sodium with the following nonmetals
to form ionic solids.
a. Nitrogen
b. Oxygen
c. Sulfur
d. Bromine

58. The anticaking agent added to Morton salt is calcium silicate, CaSiO3. This compound can
absorb up to 2.5 times its mass of water and still remain a free-flowing powder. Calculate the
percent composition of CaSiO3

59. Sodium hydroxide reacts with carbon dioxide as follows:

2 NaOH(s)  +  CO2 (g)  → Na2CO3 (s)  +  H2O(l)

Which reagent is the limiting reactant when 1.85 mol of sodium hydroxide and 1.00 mol
carbon dioxide are allowed to react? How many moles of sodium carbonate can be
produced? How many moles of the excess reactant remain after the completion of the
reaction?

60. When benzene (C6H6) reacts with bromine (Br2) bromobenzene(C6H5Br) is obtained:
C6H6 +  Br2 →  C6H5Br   +    HBr

a. What is the theoretical yield of bromobenzene in this reaction when 30.0g of benzene
reacts with 65.0 g of bromine?

b. If the actual yield of bromobenzene was 56.7 g what was the percentage yield?

61. Name the following compounds:   a. CO2 b. P4S10 c. NI3 d. PCl5 e. CCl4 f. SF6 g. CH4

h. C2H6 i. C3H8

62. Define Oxidation and reduction.  Provide at least five examples of oxidation and reduction
with chemical reactions.   (Example: Rusting of Iron;   4Fe + 3O2 → 2Fe2O3)

63. Define the Oxidation number.  Find the Oxidation number of
a. Carbon in CO2.
b. Sulfur in H2SO4.
c. Phosphorus in PO4

3-

d. Manganese in  MnO4
2-

64. Which of the following statements are always true?  Never true?  Not always true?
a. A compound with the molecular formula C6H6 has the same simplest formula.
b. The mass percent of copper in CuO is less than in Cu2O.
c. The limiting reactant is the one present in the smallest number of grams.



d. Since C3H6O3 and C6H12O6 reduce to the same formula, they represent the same compound.

65. Define strong electrolyte, weak electrolyte, and precipitation reaction? Give an example of
each one.

66. What is the Activity series of metals? How does it help us in studying the properties of
elements?

67. Identify each of the following as being most like an observation, a law, or a theory.
a. All coastal areas experience two high tides and two low tides each day.
b. The tides in Earth’s oceans are caused mainly by the gravitational attraction of the

moon.
c. Yesterday, high tide in San Francisco Bay occurred at 2.43 a.m. and 3.07 P.m.

68. Predict the outcomes of the reactions represented by the following equations by using the
activity series, and balance the equations:
a. Cu (s) + HCl (aq) →
b. I2 (s) + NaBr (aq) →
c. Mg (s) + CuSO4 (aq) →
d. Cl2 (g) + KBr (aq) →

69. A piece of unknown metal with a mass 14.9 g is heated to 1000C and dropped into 75.0 g of
water at 200C. The final temperature of the system is 28 degrees Celsius. What is the specific heat
of the metal?

70.  Calculate the molarity of a solution that contains 0.0345 mol NH4Cl in exactly 400 ml of
solution?

71. Calculate the molarity of a solution that contains 20.0 grams of sodium hydroxide in 200ml?

72. How many grams of solute are present in 50.0 ml of 0.360 M sodium chloride

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

2C6H5Cl   +  C2HOCl3 →  C14H9Cl5 + H2O
Chloro benzene    Choral             DDT

If 1142 g of chlorobenzene is reacted with 485 g of chloral.

a. What mass of DDT is formed?
b. Which reactant is limiting? Which is in excess?
c. What mass of excess reactant is left over?
d. If the actual yield of DDT is 200.0 g, what is the percent yield?

74. What volume of 0.100 M HCl solution is needed to neutralize 50.0 ml of 0.350 M KOH?



75. Identify each of the following species as a Bronsted acid, base, or both:
a. HI
b. CH3COO-

c. NH4 +

d. ClO2 -

Weight of the Assignment towards grade:

10% of your first quarter grade.

If you have questions please contact me at zjmiller8@gmail.com.

I look forward to meeting you in August!

Best,

Mr. Miller

See you soon!!

mailto:zjmiller8@gmail.com

