AP Chemistry 2022-2023
Summer Assignment
Welcome to AP Chemistry!
Please sign up for AP Chemistry Remind now! Many updates, solutions to problems and other
information will be shared through Remind. If you would like the information for Remind through
email let me know.

If you have chosen this course and been approved for the course by your Honors Chemistry
teacher, you should have a strong background in chemistry from Honors Chemistry I.
Advanced Placement Chemistry is a college level course covering topics including
electrochemistry, equilibrium, kinetics and thermochemistry. Rather than memorizing how to do
a particular type of problem, you must really understand the chemistry and be able to apply it to
different situations. Because of the amount of material we must cover before the AP exams in May
students will complete some of the work outside of class. Homework will include practice
problems, sample AP questions and reading assignments from the textbook.
But with hard work you will not only be successful in the AP Chemistry exam and coursework but
also be prepared for college level coursework.
Like most AP classes, AP Chemistry comes with a summer assignment. You will need time to
complete the different parts of this assignment and review content before school starts. There will
be a quiz on the summer content the first day of school. So it is important to schedule your
work during the summer. Some topic pages include a video to help you review content.
Materials1-1.5 inch ring binder
Divider tabs
Scientific calculator
Lab manual (provided)

Contact Ms. Pierce
Email me at cheryl.pierce@polk-fl.net if you have questions about the assignment or course
during the summer months.

AP Chemistry Summer Work 2022
Unit 1.1 - Molar Mass Calculations
1. Use the AP periodic table to calculate the molar mass to 2 decimal places for the following
compounds. Include units (g/mol).
(a) C12H22O11
(b) Cr4(P2O7)3.
(c) RbOH·2H2O.
(d) KAl(SO4)2·12H2O.
2. Use the molar mass for the compound or Avogadro’s number to solve the problems below.
You must show the bracket set up for each. Include units.
Avogadro’s #:

1 mole = 6.02x1023 molecules
1 mole = 6.02x1023 atoms

(a) What is the mass in grams of 0.172 moles of NaHCO3?

(b) How many moles of CdBr2 are in a 39.25 gram sample of CdBr2?

(c) How many grams of aluminum are in 0.58 moles of Al2O3·2H2O?

(d) How many atoms of cobalt are in a 0.39 mole sample of Co(C2H3O2)3?

(e) What is the mass in milligrams of chlorine in 3.9 x 1019 molecules of Cl2?

(f) Calculate the number of H2O2 molecules present in a 38.977 g sample of the
compound.

Unit 1.2 Mass Spectroscopy - calculate average atomic mass for an element from either
data or graph
Watch the video from the 2 minute mark: https://youtu.be/mBT73Pesiog
Example: A sample of hydrogen contains three isotopes: hydrogen-1, hydrogen-2 and hydrogen3. When the hydrogen sample is analyzed using a mass spectrometer the following data is
obtained:
Isotope Mass

Percent

H-1
99%
H-2
0.80%
H-3
0.20%
Atomic Mass = (mass 1 )(%/100) + (mass 2)(%/100) + (mass 3)(%/100) …
Atomic Mass = 1(0.99) + 2(0.0080) + 3(0.0020) = 1.012
1. Calculate the average atomic mass of magnesium using the following data for three
magnesium isotopes.
Isotope Mass

Percent

23.985

78.70%

24.986 0.

10.13%

25.983

11.17%

Atomic Mass =

2.

Calculate the average atomic mass for lithium.

3.
Calculate the average atomic mass for Cl using the graph.

Unit 1.3-Percent composition of element in a compound
https://youtu.be/Snnt0CpkWSM
Example:
% Composition of C in CO2 =12.01 /44.01 x 100 = 27.29%

1. What is the percent composition of carbon in soap, C17H35COONa?

2. _____ A compound has the following percentage composition: 40.0% carbon, 6.72%
hydrogen, 53.28% oxygen. How many moles of hydrogen are present in 100 g of the compound
described above?
(a) 3.33 mol
(b) 6.66 mol
(c) 1.07 mol
(d) 6.72 mol

3. A strip of pure copper, mass 7.546 g, is heated with oxygen to form a compound of copper and
oxygen, mass 9.433 g. What is the percent composition of the compound?

4. What is the percent composition of carbon in soap, C17H35COONa?

5. Calcium dihydrogen phosphate is an important fertilizer. What is the percent phosphorus in
Ca(H2PO4)2 ?

Unit 1.4-Composition of Mixtures
1. A mixture of gases contains 23.5 g CO2, 16.28 g H2O vapor and 3.5 g H2. Calculate the percent
H2 in the mixture.

2. A sample of carbonate rock contains CaCO3 (100.9 g/mol) and another metal carbonate
(XCO3). If the sample was found to be 52% oxygen, which metal carbonate is likely to be the
other component of the rock: MgCO3 (84.31 g/mol) or SrCO3 (147.63 g/mol)? Justify your
answers with a calculation.

3. An experiment is performed to measure the percent by mass of CaCO3(s) in eggshells. The
CaCO3(s) is reacted with aqueous HCl in a sealed container.

The percent by mass of CaCO3(s) in the eggshell
sample is closest to:
(a) 30%

(b) 45%

(c) 60%

(d) 75%

4.

A sample of carbonate rock is a mixture of CaCO3 and MgCO3. The rock is analyzed in a
laboratory, and the results are recorded in the table above. What is the mole ratio of Ca to Mg in
the rock?

Unit 1.5-Atomic Particles & Electron Configuration
Questions 1-3
(A) 1s22s22p63s23p64s2

(B) 1s22s22p63s23p4

(D) 1s22s22p63s23p5

(E) 1s22s22p6

(C) 1s22s22p63s23p63d10

_____1. The electron configuration of a nitride (N-3) ion.
_____ 2. The electron configuration of an atom with two unpaired electrons.
_____ 3. The electron configuration of a Zn+2 ion.

_____ 4. Which of the following lists includes only species that are isoelectric (same electron
configuration) with one another?
I. Ca+1, Na+1, Al+1
(A) I only

II. Ca+2, Ar, K+1

(B) II only

(C) III only

III. S-2, Cl-1, P-3
(D) II and III only

(E) I, II and III

5. Give the electron configuration for the following atoms:
a. Mg

b. Rb

c. I

d. Ba

e. As

f. Kr

6. Give the electron configuration for the following ions:
a. Mg+2

b. Rb+1

c. I-1

d. Sr+2

7. Draw the orbital notation (arrows) for the following elements:
a. I

b. Ca

c. Ag

d. As

8. Draw the electron dot diagram for:
a. Mg

b. Se

d. Sr

e. C

Unit 1.6-PhotoElectron Spectra (PES) Graphs & electron configuration
https://www.youtube.com/watch?v=gyKD6QULa0A

Answer the following questions about the PES graph above.
1. Electrons in which orbital require the most energy to remove?
2. Why are the peaks for 1s, 2s and 3s the same height?
3. Why is the 2p peak higher than the 2s peak in the graph?
4. Identify the element identified by the PES graph?
5. Identify the element represented in the PES graph below.

6.

Unit 1.7-Periodic Trends-Atomic Radius, Ionization Energy, Nuclear Charge
& Electron Affinity
https://www.youtube.com/watch?v=hePb00CqvP0

1. Consider these elements:
Al Si P S

2. Consider these elements:
Mg Ca Sr Ba

(a) which is the most metallic?

(a) name given to this group of elements?

(b) least metallic?

(b) would ions be cations or anions?

(c) highest ionization energy?

(c) which are nonmetals?

(d) largest atomic radius?

(d) list from small to large atom

(e) which are nonmetals?

(e) gain or lose electrons to form ion?

(f) which lose e- to reach an octet?

(f) ion larger or smaller than atom?

(g) which would form anions?
(h) which would form cations?

3. Name the element found in:

4. Name the element group found:

(a) Group 1, period 4

(a) in Groups 3-12

(b) Group 13, period 3

(b) in the “d” block

(c) Group 16, period 3

(c) in Group 18

(d) Group 2, period 6

(d) along the zig zag line

5. Which is larger and why?

Which is larger and why?

Ca vs K

Ca vs Ca+2

Unit 1.8-Ions & Ionic Compounds
1. Give the ion formula and charge for the following ions:
(a) Ba

(b) I

(c) Al

(g) chromium III

(h) tin IV

(l) ammonium

(m) sulfite

(d) N

(i) Zn

(e) Fr

(j) Ag

(n) carbonate

(f) S

(k) iron III

(o) dichromate

2. Give the formula for the compounds formed between:
a. Ba and O

b. K and SO3

c. Cr+3 and O

d. Zn and ClO3

3. Name the following:
a. AlCl3

b. Na2CO3

c. CuO

d. KMnO4

4. Give the correct formula for the following compounds:
a. potassium iodide

b. iron II sulfide

c. ammonium phosphate

d. chromium III hydroxide

5. Give the short electron configuration for:
a. Cl –1

b. Ba+2

c. Se –2

d. N-3

e. Fe+2

f. Cu+1

g. Sr+2

h. S –2

