












Things to memorize 

Take the time to memorize the following information. You will benefit more from learning the patterns, 

than from simply memorizing facts.  

SOLUBILITY RULES 

Always soluble if in a compound Except with 

Alkali ions, 𝑁𝐻4
+ No exceptions 

𝑁𝑂3
−, 𝐶2𝐻3𝑂2

−, 𝐶𝑙𝑂4
−, 𝐶𝑙𝑂2

− No exceptions 

𝐶𝑙−, 𝐵𝑟−, 𝐼− 𝑃𝑏2+, 𝐴𝑔+ 

𝑆𝑂4
2− 𝑃𝑏2+, 𝐴𝑔+, 𝐻𝑔2

2+, 𝐶𝑎2+, 𝑆𝑟2+, 𝐵𝑎2+ 

 

If a substance does not fall into one of the four rules above, then assume it is insoluble and should be 

written as a molecule (not dissociated). This isn’t perfect, but will cover most situations, unless you are 

given other information in the question to know whether it is soluble or insoluble.  

POLYATOMIC IONS 

Learn the four highlighted “-ate” ions below.  

One less oxygen turns the name to “-ite,” and two less oxygens turns the name to “hypo-blank-ite,” and 

adding one oxygen will turn the name into “per-blank-ate.” 

-hypo (2 less O) -ite (1 less O) -ate per- (1 more O) 

 Nitrite (𝑁𝑂2
−) Nitrate (𝑁𝑂3

−)  

 Sulfite (S𝑂3
2−) Sulfate (S𝑂4

2−)  

 Phosphite (𝑃𝑂3
3−) Phosphate (𝑃𝑂4

3−)  

Hypochlorite (𝐶𝑙𝑂−) Chorite (𝐶𝑙𝑂2
−) Chlorate (𝐶𝑙𝑂3

−) Perchlorate (𝐶𝑙𝑂4
−) 

Hypobromite (𝐵𝑟𝑂−) Bromite (𝐵𝑟𝑂2
−) Bromate (𝐵𝑟𝑂3

−) Perbromate (𝐵𝑟𝑂4
−) 

Hypoiodite (𝐼𝑂−) Iodite (𝐼𝑂2
−) Iodate (𝐼𝑂3

−) Periodate (𝐼𝑂4
−) 

 

Additional ions to remember: 

Formula Name 

𝑁𝐻4
+ Ammonium 

𝑂𝐻− Hydroxide 

𝐶𝑁− Cyanide 

𝐶2𝐻3𝑂2
− Acetate 

𝐶𝑂3
2− Carbonate 

𝑀𝑁𝑂4
− Permanganate 

𝐻𝐶𝑂3
− Bicarbonate 

 



 

ACIDS 

List of strong acids to memorize. Assume all other acids are weak. 

Formula Name 

𝐻𝐶𝑙 (𝑎𝑞) Hydrochloric acid 

𝐻𝐵𝑟 (𝑎𝑞) Hydrobromic acid 

𝐻𝐼 (𝑎𝑞) Hydroiodic acid 

𝐻𝑁𝑂3 (𝑎𝑞) Nitric acid 

𝐻2𝑆𝑂4 (𝑎𝑞) Sulfuric acid 

𝐻𝐶𝑙𝑂3 (𝑎𝑞) Chloric acid 

𝐻𝐶𝑙𝑂4 (𝑎𝑞) Perchloric acid 

 

List of common acids to memorize. 

Formula Name 

𝐻𝐶𝑙 (𝑎𝑞) Hydrochloric acid 

𝐻𝑁𝑂2 (𝑎𝑞) Nitrous acid 

𝐻𝑁𝑂3 (𝑎𝑞) Nitric acid 

𝐻2𝑆𝑂3 (𝑎𝑞) Sulfurous acid 

𝐻2𝑆𝑂4 (𝑎𝑞) Sulfuric acid 

𝐻3𝑃𝑂4 (𝑎𝑞) Phosphoric acid 

𝐻2𝐶𝑂3 (𝑎𝑞) 𝑜𝑟 𝐶𝑂2 (𝑎𝑞) Carbonic acid 

𝐶𝐻3𝐶𝑂𝑂𝐻 (𝑎𝑞) 𝑜𝑟 𝐻𝐶2𝐻3𝑂2 (𝑎𝑞) Ethanoic acid (acetic acid) 

If yes, then check the ending of the 
root. If no, then add "hydro-."

Does the anion contain oxygen?

Memorize the pattern in order to 
remember the names.

Naming Acids

if Yes

"-ite"

(anion root)-
ous

nitrous acid

sulfurous acid

phosphorous acid

chlorous acid

bromous acid

"-ate"

(anion root)-ic

nitric acid

sulfuric acid

phosphoric acid

chloric acid

bromic acid

carbonic acid

acetic acid

if No

hydro-(anion 
root)-ic

hydrofluoric acid

hydrochloric acid

hydrobromic acid

hydroiodic acid

hydrosulfuric acid

hydrocyanic acid



The following question is from the 2017 AP Chemistry Free Response section (found at 

https://apcentral.collegeboard.org/pdf/ap-chemistry-frq-2017.pdf). In a previous chemistry class, you 

learned all the skills and techniques necessary to solve the problem. Do your best to complete the 

problem, showing all calculations and work involved in arriving at your answers. If you are not able to 

complete the problem entirely, don’t worry! We will learn each topic in great detail throughout the course 

of this upcoming year.  

𝐶𝑆2 (𝑔) + 3𝐶𝑙2 (𝑔) → 𝐶𝐶𝑙4 (𝑎𝑞) + 𝑆2𝐶𝑙2 (𝑔) 

1. Carbon tetrachloride, 𝐶𝐶𝑙4(𝑔), can be synthesized according to the reaction represented above. A 

chemist runs the reaction at a constant temperature of 120℃ in a rigid 25.0 L container. 

a. Chlorine gas, 𝐶𝑙2(𝑔) is initially present in the container at a pressure of 0.40 atm. 

i. How many moles of 𝐶𝑙2 (𝑔) are in the container? 

 

ii. How many grams of carbon disulfide, 𝐶𝑆2 (𝑔), are needed to react completely 

with the 𝐶𝑙2 (𝑔)? 

 

 

b. At 30℃ the reaction is thermodynamically favorable, but no reaction is observed to 

occur. However, at 120℃, the reaction occurs at an observable rate.  

i. Explain how the higher temperature affects the collisions between the reactant 

molecules so that the reaction occurs at an observable rate of 120℃. 

 

ii. The graph below shows a distribution for the collision energies of reactant 

molecules at 120℃. Draw a second curve on the graph that shows the 

distribution for the collision energies of reactant molecules at 30℃. 

 

 

 



c. 𝑆2𝐶𝑙2 is a product of the reaction. 

i. In the box below, complete the Lewis electron-dot diagram for the 𝑆2𝐶𝑙2 

molecule by drawing in all of the electron pairs. 

 

ii. What is the approximate value of the Cl-S-S bond angle in the 𝑆2𝐶𝑙2 molecule 

that you drew in part (c)(i)? (If the two Cl-S-S bond angles are not equal, include 

both angles.) 

 

 

d. 𝐶𝐶𝑙4 (𝑔) can also be produced by reacting 𝐶𝐻𝐶𝑙3 (𝑔) with 𝐶𝑙2 (𝑔) at 400℃ as 

represented by the equation below. 

𝐶𝐻𝐶𝑙3 (𝑔) + 𝐶𝑙2 (𝑔)  → 𝐶𝐶𝑙4 (𝑔) + 𝐻𝐶𝑙 (𝑔) 

At the completion of the reaction a chemist successfully separates the 𝐶𝐶𝑙4 (𝑔) from the 

𝐻𝐶𝑙 (𝑔) by cooling the mixture to 70℃, at which temperature the 𝐶𝐶𝑙4 (𝑔) condenses 

while the 𝐻𝐶𝑙 (𝑔) remains in the gaseous state.  

i. Identify all types of intermolecular forces present in 𝐻𝐶𝑙 (𝑙). 

 

ii. What can be inferred about the relative strength of the intermolecular forces in 

𝐶𝐶𝑙4 (𝑙) and 𝐻𝐶𝑙 (𝑙)? Justify your answer in terms of the information above.  

Cl     S    S    Cl 


