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Douglas Southall Freeman High School
AP Chemistry 2018-2019

Ms. Marisa Kai Vest
mkvest@henrico.k12.va.us

Course Introduction & Summer Assignment 

Welcome to AP Chemistry!  I have multiple goals for you in this course:

1. To learn how fundamental chemical principles apply to diverse fields.
2. To find joy and confidence in tackling challenging lines of analysis.
3. To develop your appreciation of the relationship between scientific concepts and the mathematic

expressions of those concepts.

4. To be able to analyze and discuss scientific phenomena in a way that is “research-lab ready"
5. To maximize your chance of earning a “5” from 8:00 – 11:15 Thursday, May 9, 2019

Your Assignment!

1. Complete the following Problem Set (1-20). Due:  Day 1!

2. Re-memorize your polyatomic ions.  A list is provided.

Be prepared for a QUIZ on nomenclature, dimensional analysis, 
and stoichiometry on Day 2!  The problem set will prepare you for 
this quiz and is mostly a review of material you should remember 
from Honors Chemistry.  

You may stop by and pick up a Brown and Lemay AP Chemistry 
textbook to help with the problem set (I've referenced which 
problems I pulled from Chapters 1, 2, and 3 of the text).
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Chapter 1: Matter & Measurement 

Classification of matter (elements, compounds, mixtures); separation of mixtures 

General sense of which elements are common in various contexts (Universe, Earth, living things) 

Physical & chemical properties & changes 

Unit conversions and precision of measurements (significant figures/digits) 

Dimensional analysis 

Chapter 2: Atoms, Molecules & Ions 

Molecular interpretation of temperature (kinetic energy of particles) 

Basic atomic structure: atomic number, mass number, charge, isotopes, atomic mass/weight 

Getting the above information from the periodic table 

Discovery of atomic structure (Dalton, Thomson, Rutherford, Millikan, Curie, Chadwick) 

Constant composition of compounds & meaning of formulas 

Ions & ionic compounds 

Naming compounds: ionic, molecular, acids 

Chapter 3: Stoichiometry 

Writing, balancing, and interpreting meaning of balanced chemical equations 

Moles & mole conversions (grams ↔ moles ↔ liters of gas at STP) 

Empirical & molecular formulas 

Limiting reactants & reaction yields 

Topics and Chapters covered assigned problem set.
Chemistry the Central Science, Brown & Lemay, 11th Ed



AP Chemistry Name  Date 

1. The density of platinum is 21.4 g cm
-3

. How many moles of platinum are in a sphere of platinum with a

diameter of 15.6 mm? (1.4)

2. Calculate and/or convert units to answer the following. (1.5 & 1.6)
→ Show work and unit cancellation (dimensional analysis).
→ Report the answers rounded to the correct number of significant figures.

(a) How many moles is 2.378 g of copper? (b) How many atoms are in a 6.5-g sample of zinc(II)

chloride?

(c) What is the volume of a rectangular block with

dimensions 1.5 cm x 2.88 cm x 2.30 cm?

(d) What is the volume of 4.66 x 10
23

 nitrogen molecules at

STP?

(e) The wavelength of a green laser is given as 535 nm.

Give that in meters, using scientific notation.

(f) Air is 20.1% oxygen by volume. What mass of oxygen

is in Room 225, which has a volume of 522 m
3
? Do this

at 18°C and 1.0 atm rather than STP.

(g) In a car tire, the pressure is typically 35 psi.  Convert to torr, KPa, and atmospheres.

(h) The average energy received at Earth’s surface is 342 watts/m2. The kilowatt hour (KWh) is a unit of energy equal to the 
power in kilowatts x time in hours.  This is 44 quadrillion (4.4x 1016) watts of power to be exact.

(1) If we cover 1.0 mi2 with 23% efficient solar panels, how many kWh of electricity can we produce in a year?
(2) If each U.S. citizen uses 14,000 kWh per year. How many people can the large solar array support? 
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3. 1.58, p.34

A sample of ascorbic acid (vitamin C) is synthesized in the laboratory. It contains 1.50 g of carbon and

2.00 g of oxygen. Another sample of vitamin C contains 6.35 g of C. How many grams of oxygen must it

contain? Which law are you assuming in answering this question?

5. adapted from 1.65, p.34

 In the United States, water used for irrigation is measured in acre-feet.

 An acre-foot of water covers an acre of area to a depth of 1 foot.

 The world standard for agricultural area is the hectare, which is a square 100 m on a

side.

 There are 2.47 acres in a hectare.

 1 m
3
 = 1000 L

How many liters are in an acre-foot? (Yes you can type this into Google, but you must show work that 

relies only on the information given here!) 

6. 2.29, p. 72

(a) What isotope is used as the standard in establishing the atomic mass scale?

(b) The atomic mass of boron is reported as 10.81, yet no atom of boron has a mass of 10.81 amu.

Explain.

7. 2.35, p. 72

Naturally occurring magnesium has the isotopic abundances given in

the table.

(a) Identify the isotopes of magnesium using the hyphen notation
format  

(b) Using the data table, calculate the average atomic 

mass of Mg and confirm with the periodic table.

(c) Sketch the mass spectrum of Mg (mass number vs.

intensity of signal).

mass of isotope abundance 

23.985 78.99% 

24.986 10.00% 

25.983 11.01% 
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8. 2.83, p.75

An alpha (α) particle is the nucleus of a 
4
He atom.

(a) How many protons and neutrons are in an α particle?

(b) What force holds the protons and neutrons together in an α particle?

(c) What is the charge on an α particle in coulombs?

(d) The charge-to-mass ratio of an α particle is 4.8224 x 10
4
 C g

-1
. Based on the charge of the particle,

calculate its mass in grams and amu.

9. From the choices on the right, select the one that could represent

(a) pure nitrogen gas

(b) helium gas

(c) solid iron

(d) solid compound X2Y

(e) liquid X2Y

(f) air

(g) liquid copper

(h) a mixture of elements

(i) a mixture of compounds
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10. Complete the following table.

element symbol (X) # protons (Z) # neutrons # electrons mass number (A) charge 



Z
AX

24 52 3+ 

strontium 49 2+ 

Mn 21 55 

7 7 0 

6 



6
14C

potassium 21 1+ 

0 



79
197Au

Ar 18 40 

11. Balance the following chemical reactions. They increase in level of difficulty.

Note that charge must be balanced as well as numbers of atoms.

(a) C4H10(g) + O2(g) → CO2(g) + H2O(g)

(b) CuO(s) + NH3(g) → N2(g) + H2O(g)  + Cu(s)

(c) FeS2(s) + O2(g) → Fe2O3(s) + SO2(g)

(e) Fe
2+

(aq) + Cl2(aq) → Fe
3+

(aq) + Cl¯ (aq)

12. First, name each material. Then write whether it is ionic, molecular, metallic, or covalent network.

(a) NaCl   sodium chloride - ionic

(b) Pb(NO3)2

(c) CH4

(d) Ca(OH)2

(e) SiO2

(f) CH3OH

(g) MgBr2

(h) Cu

(i) CH3COOH

(j) NH3
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13. 3.38, p. 112

The molecular formula of aspartame, the artificial sweetener marketed as NutraSweet, is C14H18N2O5.

(a) What is the molar mass of aspartame? (b) How many moles of aspartame are present in

1.00 mg of aspartame?

(c) How many molecules of aspartame are present

in 1.00 mg of aspartame?

(d) How many hydrogen atoms are in 1.00 mg of

aspartame?

14. p. 112, 3.50b

Determine the empirical and molecular formulas of cadaverine, a foul-smelling substance produced by the

action of bacteria on meat. It contains 58.55% C, 13.81 % H and 27.40% N bay mass. 128.5 mL of

cadaverine gas at STP has a mass of 586 mg.

15. p. 115, 3.88

Vanillin, the dominant flavoring in vanilla, contains C, H, and O. When 1.05 g of this substance is

completely combusted, 2.43 g of CO2 and 0.50 g of H2O are produced. What is the empirical formula of

vanillin?
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16. Fill in the missing formula or name. Follow the examples. Ultimately you need to be able to do this

with only a periodic table. (2.5 to 2.8)

formula name formula name 

Co2(SO4)3 cobalt(III) sulfate N2O dinitrogen monoxide 

SrCl2 ∙ 6 H2O strontium chloride hexahydrate H2CO3 carbonic acid 

Ca(OH)2 hydrochloric acid 

SO2 

manganese(II) chloride strontium peroxide 

CuSO4 ∙ 5 H2O methane 

Ag2O 

Cr(IO3)3 H2SO4 

H3PO4 sulfur hexafluoride 

magnesium sulfite Zn(HCO3)2 

BrF5 nitric acid 

Fe2(CO3)3 tin(IV) nitrate 

C3H8 ammonium chloride 

ammonia C2H5OH 
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17. adapted from 3.74 (p. 114)

One of the steps in the commercial process for converting ammonia to nitric acid is the conversion of

ammonia to nitrogen monoxide:

4 NH3(g) + 5 O2(g) → 4 NO(g) + 6 H2O(g)

In a certain experiment, 1.50 g of NH3 reacts with 2.75 g of O2. 

a) Which is the limiting reactant?

b) How many grams of NO and H2O do you expect to form?

c) How many grams of the excess reactant remain after the limiting reactant is completely consumed?

d) Show that your calculations in parts (b) & (c) are consistent with the law of conservation of mass.

18. 3.97, p.116

A mixture of N2(g) and H2(g) reacts in a closed container to form ammonia, NH3(g). The reaction ceases

before either reactant has been totally consumed. At this stage, 3.0 mol of each substance is present. How

many moles of N2 and H2 were present originally? Show your thinking.

20. Suppose that a stuent dissolves 3.56g of pure Na2SO4 in 125mL of solution.
(a) Calculate the molarity of the sodium sulfate in the solution
(b) What are the [Na+] and [SO4

-2] in the solution?
(c) To what volume does this solution need to be diluted to achieve a concentration of 0.500M?

19.     3.5, p.109
Glycine, an amino acid used by organisms to make proteins, is 
represented by the molecular model shown.
(a) Write its molecular formula.
(b) Determine its molar mass.
(c) Calculate the mass of 3.0 moles of glycine.
(d) Calculate the percent nitrogen by mass in glycine. 
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