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• Alkali metals and NH

4

+ compounds are soluble.

• Nitrates(NO

3



), acetates (CH

3

CO

2



), chlorates (ClO

3



), 

perchlorates(ClO

4



), and sulfates(SO

4



2) are generally 

soluble 

(except for Sr

+2

, Ca

+2

, Ba

+2

, Pb

+2

, and Hg

2

+2

sulfates).

• Chlorides(Cl



), bromides(Br



), iodides(I



), are soluble 

(except for Silver(Ag

+

),mercury(I)(Hg

2

+2

), and lead(II)( Pb

+2

) 

halides).

• Most compounds not included above are not soluble.

– i.e. Sulfides(S



2

), carbonates(CO

3



2

), phosphates(PO

4



3

), 

chromates(CrO

4



2

), Oxides (O

-2

), and Hydroxides(OH



)

• (

Ca(OH)

2

, CaO, Sr(OH)

2

, SrO, Ba(OH)

2

and BaO are slightly soluble.)


Grossmont College
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Lanthanide series

Actinide series

Multiple Choice (30 points) – Give the best answer for each of the following questions.
______1. Which of the following elements has chemical properties similar to nitrogen? 

a. sulfur 

b. oxygen 

c. hydrogen 

d. fluorine 

e. phosphorus

______2. What symbol is used to express the factor, 10-3? 

a. M 

b.  m 

c. n 

d. μ 

e. k

______3. Convert 10000 cm3 to m3. 

a. 1 x 108 m3 

b. 1 x 104 m3 

c. 1 x 100 m3 

d. 1 x 10-2 m3 

e. 1 x 10-4 m3 

______4. A student measured the diameter of a sphere and determined the average value. His measurements are 6.17cm, 6.16cm, 6.16cm and 6.17cm If the true diameter is 6.18 cm, what can be said about the student's results? 

a. It is precise but not accurate. 

b. It is neither precise nor accurate. 

c. It is accurate and precise. 

d. It is accurate but not precise. 

e. None of the above

______5. Which of the following is a part of Dalton's atomic theory? 

a. Atoms break down during radioactive decay. 

b. Atoms are rearranged but not changed during a chemical reaction. 

c. Isotopes of the same element have different masses. 

d. Atoms contain protons, neutrons, and electrons. 

e. All of the above are part of Dalton’s atomic theory

______6. How many protons (p) and neutrons (n) are in an atom of Strontium-88? 

a. 50 p, 88 n 

b. 38 p, 50 n 

c. 88 p, 90 n
d. 50 p, 38 n
e. 50 p, 38 n

______7. How many electrons are in the ion, S2-? 

a. 18 

b. 28 

c. 34 

d. 3
e. 12
______8. The solid compound, Na2CO3, contains 

a. Na+, C4+, and O2- ions. 

b. Na+ ions and CO32-ions. 

c. Na2+ and CO32- ions. 

d. Na2CO3 molecules. 

e. All of the above

______9. When dissolved in water, LiOH behaves as 

a. an acid that forms Li+ and OH- ions. 

b. a base that forms Li+ and OH- ions. 

c. a base that forms LiO- and H+ ions. 

d. an acid that forms LiO- and H+ ions. 

e. None of the above

______10. Molarity is defined as 

a. grams of solute per mole of solution

b. moles of solute per liter of solvent. 

c. moles of solvent per liter of solvent. 

d. moles of solvent per liter of solution. 

e. moles of solute per liter of solution.
______11. Which statement about diluted solutions is false? When a solution is diluted 

a. the number of moles of solvent remains unchanged. 

b. the concentration of the solution decreases. 

c. the number of moles of solute remains unchanged. 

d. the molarity of the solution decreases. 

e. a and c  above are false

______12. What is the molar concentration of sodium ions in a 0.350 M Na2SO4 solution? 

a. 1.05 M 

b. 0.117 M 

c. 0.350 M 

d. 1.40 M 

e. 0.700 M

______13. Which one of the following compounds is insoluble in water? 

a. PbSO4 

b. K2SO4 

c. NaNO3 

d. Rb2CO3 

e. Pb(NO3)2
______14. What is the oxidation number of the oxygen atom in H2O2? 

a. -1 

b. +2 

c. +1 

d. -2 

e. 0

______15. Which species functions as the oxidizing agent in the following reduction-oxidation reaction:

5 Fe+2(aq) + MnO4-1(aq) + 8 H+1(aq) ( Mn+2(aq) + 5 Fe+3(aq) + 4 H2O(aq)

a. Mn2+(aq) 

b. H+(aq) 

c. Fe2+(aq) 

d. MnO4-(aq) 

e. None of the above

Nomenclature (10 points) 
(5 points) Give the IUPAC name or correct chemical formula for the following compounds

TiF3






Iron(III) carbonate



Cd(NO3)2





Dichlorine heptoxide



NCl3






Silver oxide




(NH4)2SO3





Hydrobromic acid



H3PO3






Mercury(I) chloride



Problems
1. (6 points) A solution of 25.00% lithium oxalate (Li2C2O4) has a density of 1.185 g/cm3.  What is the molarity of the solution?
2. (6 points) Complete the following double displacement reaction with balanced molecular, total ionic, and net ionic equations.
H2C2O4     +      KOH  (     
Balanced total ionic equation

Balanced net ionic equation

3. (6 points) Balance the following redox half reaction that occurs in basic solution

SbH3(g)     (       Sb(s)
4. (7 points) Balance the following redox reaction in acidic solution

Cl-1  +  MnO4-1  (  MnO2  +  Cl2
5. (20 points) The LD50 value of a toxic substance is the amount (usually expressed as a ratio of milligrams of substance to kilograms of body weight) of the substance that results in the death of 50% of the test animals.  The LD50 of caffeine, C8H10N4O2, administered orally to rats is 200mg/kg.  (Rats are a good model to study the effects of chemicals on human).  Answer the following questions:

a. Calculate the molar mass of caffeine

b. Calculate the number of molecules of caffeine that contains 2.86 mol of oxygen.

c. Calculate the number of moles of hydrogen in a sample of caffeine containing 2.66 moles of nitrogen.

d. Calculate the mass of caffeine that contains 9.542 x 1025 atoms of carbon.

e. Calculate the number of molecules of caffeine that constitutes an LD50 dose for a 350 g rat. 
6. (20 points) Disulfur dichloride, which has a revolting smell, can be prepared by directly combining S8 and Cl2, but it can also be made by the following reaction:

3 SCl2(l)  +  4 NaF(s)  (  SF4(g)  +  S2Cl2(l)  +  4 NaCl(s)

a. How many moles of sodium chloride will be produced if 2.644 moles of sulfur dichloride are reacted with excess sodium fluoride?

b. How many grams of sodium fluoride are required to make 20.0 grams of sulfur tetrafluoride?

c. If 35.0 grams of SCl2 is reacted with 35.0 grams of NaF, how many grams of disulfur dichloride will be produced?

d. Which reactant from part c is present in excess and how many moles will remain after reaction?

e. If 14.1 g of S2Cl2 are produced from the reaction in part c, what is the percent yield?
7. (8 points) Quinone, which is used in the dye industry and in photography, is an organic compound conctinaing only C, H, and O.  what is the empirical formula of the compound if 0.105 g of the compound gives 0.257 g CO2 and 0.0350 g H2O when burned completely?
8. (7 points) If a volume of 32.45 mL of HCl is used to completely neutralize 2.050 g of Na2CO3 according to this equation, what is the molarity of the HCl?

Na2CO3(aq)  +  2 HCl(aq)  (  2 NaCl(aq)  +  CO2(g)  +  H2O(l)







Solubility Rules

Alkali metals and NH4+ compounds are soluble.

Nitrates(NO3), acetates (CH3CO2), chlorates (ClO3), perchlorates(ClO4), and sulfates(SO42) are generally soluble (except for Sr+2, Ca+2, Ba+2, Pb+2, and Hg2+2 sulfates).

Chlorides(Cl), bromides(Br), iodides(I), are soluble (except for Silver(Ag+),mercury(I)(Hg2+2), and lead(II)( Pb+2) halides).

Most compounds not included above are not soluble.

i.e. Sulfides(S2), carbonates(CO32), phosphates(PO43), chromates(CrO42), Oxides (O-2), and Hydroxides(OH)

 (Ca(OH)2, CaO, Sr(OH)2, SrO, Ba(OH)2 and BaO are slightly soluble.) 
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