
2018-2019 AP Chemistry Summer Project 
 

This summer project is designed to help you review all major concepts learned in Honors Chemistry. You are 
expected to know everything contained in this Summer Project on the FIRST day of class. Without this prior 
knowledge, AP Chemistry will be a very challenging course. This project will be  due to Mrs. Lyles on the 
FIRST DAY OF SCHOOL (Monday, August 27th, 2018) . The project is due on this day whether your AP 
Chemistry class is 1st or 2nd semester. The questions contained in this project will count as a  TEST GRADE 
and will be checked FOR  ACCURACY , so please take it seriously. DO NOT WAIT UNTIL THE LAST 
MINUTE TO COMPLETE IT. 
 
In addition to the problems in this project, you will also have a TEST on the  FIRST DAY OF CLASS . This test 
will require you to KNOW FROM MEMORY  ALL  ions on the “Table of Anions and Cations” handout contained 
in this packet,  including FORMULA, NAME, and CHARGE . The test will also require you to KNOW FROM 
MEMORY the NAME and SYMBOL for all elements on the Periodic Table. For example, given the symbol Mg, 
you must know the name of the element is Magnesium; or, given the element name Mercury, you must know 
the symbol is Hg. You have the entire summer to learn this information. I suggest you make flash cards to help 
in learning this information. 
 
Read each problem carefully and follow all directions.  Show work where required . Provide units will answers to 
any and all calculations. 
 
Metric Conversions 

1. Complete the following metric conversions: 
a. 1200 mL to L 
b. 2.5 mg to g 
c. 245 kg to g 
d. 0.023 L to mL 
e. 45 cm 3  to L 

Temperature Conversions 
2. Complete the following temperature conversions: 

a. 62°F to Celsius 
b. 216.7°C to Fahrenheit 
c. 233°C to Kelvin 
d. 315K to Fahrenheit 
e. 2500°F to Kelvin 

Scientific Notation 
3. Complete the following conversions to scientific notation: 

a. 93,000,000 
b. 0.00000017 
c. 5,600,000,000,000 
d. 0.00013 
e. 0.0000000000673 

Density Calculations 
Show all work, including formula and calculations. Final answer should have units. 

4. A sample of carbon tetrachloride, a liquid once used in dry cleaning, has a mass of 39.73 g and a 
volume of 25.0 mL at 25°C. What is its density at this temperature? Will carbon tetrachloride float on 
water? (Materials that are less dense than water will float.) 



5. To identify a liquid substance, a student determined its density. Using a graduated cylinder, she 
measured out a 45 mL sample of the substance. She then measured the mass of the sample, finding 
that it weighed 38.5 g. She knew that the substance had to be either isopropyl alcohol (density 0.785 
g/mL) or toluene (density 0.866 g/mL). What are the calculated density and the probable identity of the 
substance? 

6. An experiment requires 45.0 g of ethylene glycol, a liquid whose density is 1.114 g/mL. Rather than 
weigh the sample on a balance, a chemist chooses to dispense the liquid using a graduated cylinder. 
What volume of the liquid should he use? 

7. A cubic piece of metal measures 5.00 cm on each edge. If the metal is nickel, whose density is 8.90 
g/cm 3 , what is the mass of the cube? 

Atomic Structure and Subatomic Particles 
8. How many protons, neutrons, and electrons are in the following atoms: 

a. 40 Ar 
b. 65 Zn 
c. 70 Ga 
d. 80 Br 
e. 184 W 
f. 243 Am 

9. Fill in the gaps in the following table, assuming each column represents a neutral atom: 

Symbol 52 Cr     

Protons  25   82 

Neutrons  30 64   

Electrons   48 86  

Mass number    222 207 

Isotopes and Ions 
10. Which two of the following are isotopes of the same element:   31 

16 X,  31 
15 X,  32 

16 X? What is the identity of 
the element whose isotopes you have selected? 

11. Why is the atomic weight of carbon reported as 12.011 on the periodic table? 
12. Each of the following elements is capable of forming an ion in chemical reactions. By referring to the 

periodic table, predict the change of the most stable ion of each: 
a. Mg 
b. Al 
c. K 
d. S 
e. F 

13. Fill in the gaps in the following table: 

Symbol 59 Co +3    

Protons  34 76 80 

Neutrons  46 116 120 

Electrons  36  78 

Net charge   +2  



Chemical Bonds, Names, and Formulas 
Justify answers for each question by showing type of elements to make up a certain bond, charges for 
formulas, calculations to determine charges for transition metals, etc.  Pay special attention to this section as 
this is the material contained in our first unit of the semester. The more you know on the first day of class, the 
less time we spend on this unit and can save for review at the end of the semester. 

14. Predict whether each of the following compounds is covalent or ionic: 
a. B 2 H 6 
b. CH 3 OH 
c. LiNO 3 
d. Sc 2 O 3 
e. CsBr 
f. NOCl 
g. NF 3 
h. Ag 2 SO 4 

15. Using the periodic table to guide you, predict the chemical formula and name of the compound formed 
by the following elements: 

a. Ga and F 
b. Li and H 
c. Al and I 
d. K and S 

16. Predict the chemical formula for the ionic compound formed by: 
a. Ca +2  and Br -1 
b. K +1  and CO 3 

-2 
c. Al +3  and C 2 H 3 O 2 

-1 
d. NH 4 

+1  and SO 4 
-2 

e. Mg +2  and PO 4 
-3 

17. Name the following ionic compounds: 
a. MgO 
b. AlCl 3 
c. Li 3 PO 4 
d. Ba(ClO 4 ) 2 
e. Cu(NO 3 ) 2 
f. Fe(OH) 2 
g. Ca(C 2 H 3 O 2 ) 2 
h. Cr 2 (CO 3 ) 3 
i. K 2 CrO 4 
j. (NH 4 ) 2 SO 4 

18. Write the chemical formulas for the following compounds: 
a. Aluminum hydroxide 
b. Potassium sulfate 
c. Copper (I) oxide 
d. Zinc (I) nitrate 
e. Mercury (II) bromide 
f. Iron (III) carbonate 
g. Sodium hypobromite 

 
 
 



19. Give the name or chemical formula, as appropriate, for each of the following covalent compounds: 
a. SF 6 
b. IF 5 
c. XeO 3 
d. Dinitrogen tetroxide 
e. Hydrogen cyanide 
f. Tetraphosphorus hexasulfide 

Naming Acids 
20. Give the name or chemical formula, as appropriate, for each of the following acids: 

a. HBrO 3 
b. HBr 
c. H 3 PO 4 
d. Hypochlorous acid 
e. Iodic acid 
f. Sulfurous acid 

Writing and Balancing Chemical Equations 
When writing and balancing equations, show all work, including charges and symbols used to write compounds 
and the process used to balance. States of matter (solid, liquid, gas, aqueous) must be included in chemical 
reactions to receive full credit. 

21. Balance the following equations: 
a. CO  (g)  + O 2 (g)  → CO 2 (g) 
b. N 2 O 5 (g)  + H 2 O  (l)  → HNO 3 (aq) 
c. CH 4 (g)  + Cl 2 (g)  → CCl 4 (l)  + HCl  (g) 
d. Al 4 C 3 (s)  + H 2 O  (l)  → Al(OH) 3 (s)  + CH 4 (g) 
e. C 5 H 10 O 2 (l)  + O 2 (g)  → CO 2 (g)  + H 2 O  (g) 
f. Fe(OH) 3 (s)  + H 2 SO 4 (aq)  → Fe 2 (SO 4 ) 3 (aq)  + H 2 O  (l) 
g. Mg 3 N 2 (s)  + H 2 SO 4 (aq)  → MgSO 4 (aq)  + (NH 4 ) 2 SO 4 (aq) 

Molar Mass and Mole Conversions 
Show all work when calculating molar mass and completing mole conversions. Include correct units. 

22. Determine the molar mass of each of the following compounds: 
a. N 2 O 5 
b. CuSO 4 
c. (NH 4 ) 3 PO 4 
d. Ca(HCO 3 ) 2 
e. Aluminum sulfide 
f. Iron (III) sulfate 
g. Disilicon hexabromide 

23. Calculate the following quantities: 
a. Mass, in grams, of 0.773 mol CaH 2 
b. Moles of Mg(NO 3 ) 2  in 5.35 g of this substance 
c. Number of molecules in 0.0305 mol CH 3 OH 
d. Number of C atoms in 0.585 mol C 4 H 10 

24. The molecular formula of allicin, the compound responsible for the characteristic smell of garlic, is 
C 6 H 10 OS 2 . 

a. What is the molar mass of allicin? 
b. How many moles of allicin are present in 5.00 mg of this substance? 
c. How many molecules of allicin are in 5.00 mg of this substance? 
d. How many S atoms are present in 5.00 mg of allicin? 



Stoichiometry 
Show all work for stoichiometry problems, including correct units throughout. 

25. Hydrofluoric acid, HF  (aq) , cannot be stored in glass bottles because compounds called silicates in the 
glass are attacked by HF  (aq) . Sodium silicate (Na 2 SiO 3 ), for example, reacts as follows: 

Na 2 SiO 3 (s)  + 8 HF  (aq)  → H 2 SiF 6 (aq)  + 2 NaF  (aq)  + 3 H 2 O  (l) 
a. How many moles of HF are needed to react with 0.300 mol of Na 2 SiO 3 ? 
b. How many grams of NaF form when 0.500 mol of HF reacts with excess Na 2 SiO 3 ? 
c. How many grams of Na 2 SiO 3  can react with 0.800 g of HF? 

26. Aluminum sulfide reacts with water to form aluminum hydroxide and hydrogen sulfide. 
a. Write the balanced chemical equation for the reaction. 
b. How many grams of aluminum hydroxide are obtained from 6.75 g of aluminum sulfide? 

Limiting Reactants and Percent Yield 
Show all work when completing calculations, including correct units throughout. 

27. A manufacturer of bicycles has 4815 wheels, 2305 frames, and 2255 handlebars. 
a. How many bicycles can be manufactured using these parts? 
b. How many parts of each kind are left over? 
c. Which part limits the production of bicycles? 

28. Sodium hydroxide reacts with carbon dioxide as follows: 
2 NaOH  (s)  + CO 2 (g)  → Na 2 CO 3 (s)  + H 2 O  (l) 

a. Which reagent is the limiting reactant when 1.85 mol NaOH and 1.00 mol CO 2  are allowed to 
react? 

b. How many moles of Na 2 CO 3  can be produced? 
c. How many moles of the excess reactant remain after the completion of the reaction? 

Molarity and Dilutions 
Show all work when completing calculations, including mole conversions. You must include correct units 
throughout to receive full credit. Metric conversions do not need to be shown. 

29. Calculate the molarity of a solution that contains 0.0345 mol NH 4 Cl in exactly 400 mL of solution. 
30. How many moles of HNO 3  are present in 35.0 mL of a 2.20 M solution of nitric acid? 
31. How many milliliters of 1.50 M KOH solution are needed to provide 0.125 mol of KOH? 
32. The average adult human male has a total blood volume of 5.0 L. if the concentration of sodium ions in 

this average individual is 0.135 M, what is the mass of sodium ion circulating in the blood? 
33. Calculate:  

a. The number of grams of solute in 0.250 L of 0.150 M KBr 
b. The molar concentration of a solution containing 4.75 g of Ca(NO 3 ) 2  in 0.200 L 
c. The volume of 1.50 M Na 3 PO 4  in milliliters that contains 5.00 g of solute 

34. You have a stock solution of 14.8 M NH 3 . 
a. How many milliliters of this solution should you dilute to make 100.0 mL of 0.250 M NH 3 ? 
b. If you take a 10.0 mL portion of the stock solution and dilute it to a total volume of 0.250 L, what 

will be the concentration of the final solution? 
35. Starting with solid sucrose, C 12 H 22 O 11 , describe how you would prepare 125 mL of 0.150 M sucrose 

solution. 
36. Describe how you would prepare 400.0 mL of 0.100 M sucrose solution starting with 2.00 L of 1.50 M 

sucrose solution. 
37. Pure acetic acid, known as glacial acetic acid, is a liquid with a density of 1.049 g/mL at 25°C. Calculate 

the molarity of a solution of acetic acid made by dissolving 25.00 mL of glacial acetic acid at 25°C in 
enough water to make 250.0 mL of solution. 

 
 



Electrolytes, Solubility Rules, and Net Ionic Equations 
Show all work when writing out equations or determining solubility of a species. Include what solubility rule is 
used for each problem when determining precipitates. 

38. Specify what ions are present in solution upon dissolving each of the following substances in water: 
a. ZnCl 2 
b. HNO 3 
c. (NH 4 ) 2 SO 4 
d. Ca(OH) 2 

39. Using solubility rules, predict whether each of the following compounds is soluble or insoluble in water: 
a. NiCl 2 
b. Ag 2 S 
c. Cs 3 PO 4 
d. SrCO 3 
e. PbSO 4 

40. Write balanced net ionic equations for the reactions that occur in each of the following cases. Identify 
the spectator ion or ions in each reaction. 

a. Cr 2 (SO 4 ) 3 (aq)  + (NH 4 ) 2 CO 3 (aq)  →  
b. Ba(NO 3 ) 2 (aq)  + K 2 SO 4 (aq)  →  
c. Fe(NO 3 ) 2 (aq)  + KOH  (aq)  →  

 
 
 
The following pages contain the Table of Anions and Cations, a Periodic Table showing element names 
and symbols, and a Periodic Table showing the most common oxidation states for different elements. 
The test on the first day of class will only cover “The Table of Anions and Cations” and the Periodic Table. It will 
not include oxidation states, although knowing these at the beginning of the semester will be extremely 
beneficial for the first unit on nomenclature. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TABLE of ANIONS & CATIONS 
 
ANIONS OF (-1) OXIDATION STATE : 
acetate.............. C 2 H 3 O 2 perchlorate............... ClO 4 iodate................…….. IO 3  
amide............... NH 2 chlorate................... ClO 3 hydrogen oxalate....... HC 2 O 4 
benzoate........... C 7 H 5 O 2 chlorite................... ClO 2 lactate..............…...... C 3 H 5 O 3 
bicarbonate........ HCO 3 hypochlorite............. ClO metaarsenate...…....... AsO 3 
(also hydrogen carbonate) hypoiodite………IO or OI 

cyanate...................  OCN nitrate.............…....... NO 3 
bisulfate........... HSO 4             also.............. CNO nitrite………………  NO 2 
bisulfide........... HS cyanide................... CN oxychloride....…....... OCl 3  
bisulfite............ HSO 3 dihydrogen phosphate... H 2 PO 4 permanganate...…...... MnO 4   ** 
bromate............ BrO 3 formate................... CHO 2 thiocyanate...........…. CNS 

(also thiocyanide)...... SCN 
bromite............ BrO 2 hydroxide................ OH  
....................................................................................................... 
ANIONS OF (-2) OXIDATION STATE : 
carbonate.......... CO 3 monohydrogen phosphate... HPO 4 sulfate..............….... SO 4 
chromate.......... CrO 4 oxalate................... C 2 O 4 sulfite..............…..... SO 3 
cyanamide........ CN 2 peroxide................. O 2  * tartrate................... C 4 H 4 O 6 
dichromate....... Cr 2 O 7 pyrosulfate.............. S 2 O 7 tetraborate.....…........ B 4 O 7 
manganate........ MnO 4   ** metasilicate............. SiO 3 thiosulfate.......…...... S 2 O 3 
molybdate........ MoO 4 stannate................. SnO 3 selenate.............….... SeO 4 
....................................................................................................  
ANIONS OF (-3) OXIDATION STATE : 
arsenate.......... AsO 4 borate................... BO 3 citrate.................... C 6 H 5 O 7 
(also orthoarsenate) (also orthoborate) 
 
ferricyanide.... [Fe(CN)  6 ] *** phosphate.............. PO 4 thioarsenate............. AsS 4 

(also orthophosphate) 
....................................................................................................  
ANIONS OF (-4) OXIDATION STATE :          ferrocyanide............  [Fe(CN)  6 ] *** 
========================================================================= 

CATIONS : 
 
(+1) OXIDATION STATE : ammonium.............NH 4 
............................................................................................................................... 
(+2) OXIDATION STATE : mercurous [also mercury (I)]............. Hg 2  (exists in a diatomic form) 
======================================================================== 
  (*)    note the difference in the peroxide ion and the oxide ion 
 (**)   note the difference in charge between permanganate and manganate - same formula - different charge  
(***)  note the difference in charge between  ferro cyanide and  ferri cyanide - same formula - different charge  
 
 
 
 
 
 



Common Names of Metal Ions 
 

Standard Name Symbol Common Name 
Gold (I) Au +1 Aurous 
Gold (III) Au +3 Auric 
Cobalt (II) Co +2 Cobaltous 
Cobalt (III) Co +3 Cobaltic 
Copper (I) Cu +1 Cuprous 
Copper (II) Cu +2 Cupric 
Iron (II) Fe +2 Ferrous 
Iron (III) Fe +3 Ferric 
Mercury (I) (Hg 2 ) +2 Mercurous 
Mercury (II) Hg +2 Mercuric 
Nickel (II) Ni +2 Nickelous 
Nickel (III) Ni +3 Nickelic 
Lead (II) Pb +2 Plumbous 
Lead (III) Pb +3 Plumbic 
Tin (II) Sn +2 Stannous 
Tin (IV) Sn +4 Stannic 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 


