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HW Packet / Unit 3

HW #3.1

1. How much hydrogen would be produced from the decomposition of 75.0 g of 
water?  (88.8% of water's mass comes from oxygen)

2. Sulfur dioxide is 50.0% sulfur and 50.0% oxygen by mass. How much sulfur 
would be present in 6.88 g of sulfur dioxide?

3. Carbon dioxide is 72.7% oxygen and 27.3% carbon by mass. How much 
oxygen would be present in 12.24 g of carbon dioxide? How much carbon?

4. When iron combines chemically with sulfur to form a compound, it is found that 1.00 g of sulfur always combines with 1.75 g of iron. If 10.0 g of sulfur are used in making the compound, how many grams of iron will be needed?

5. A compound is composed of the elements calcium and carbon and is 62.5% 
Ca by mass. How many grams of each element does 25.6 g of the compound 
contain?

6. A 95.0 g sample of magnesium oxide contains 57.3 g of Mg and 37.7 g of O. 
What is the percent composition by mass of the compound?

7. Two samples of water of the same size (36.00 g) are collected from different 
parts of the world.  The samples are decomposed, each producing 4.03 g of 
hydrogen gas.


a. How many grams of oxygen are produced in each sample?


b. What is the percentage of hydrogen in each of the water samples?


c. What law(s) is (are) illustrated here?

Answers:

1. 8.40 g H
5. 16.0 g Ca / 9.60 g C

2. 3.44 g S
6. 60.3% Mg / 39.7% O

3. 8.90 g O, 3.34 g C
7.a. 31.97 g O

4. 17.5 g Fe

         b. 11.2% H

HW #3.2

1. Determine the percent by mass of:


a. all the elements in LSD, C20H25N3O        c. carbon in penicillin, C14H20N2SO4


b. carbon in nicotine, C10H14N2                   d. oxygen in caffeine, C8H10N4O2

HW #3.3

1. Calculate the molecular/formula mass and the molar mass of each of the 
following compounds:        a. Ca3(PO4)2        b. CH4       c. C8H10N4O2
Use the factor-label method to solve the following problems. Show your units and the identity of the substance. Cancel units that you have converted. It would be valuable to estimate your answers before you solve the problem. Round final answer according to sig figs.

2. Calculate the number of moles of:


a. silver chloride (AgCl) formula units represented by 51.0 g of silver chloride.


b. water molecules represented by 8.64 x 1024 molecules.

3. Calculate the number of grams of carbon dioxide (CO2) represented by 1.23 
mol of carbon dioxide

4. Calculate the number of molecules represented by 15.0 g of carbon dioxide. 

5. Given the formula, P4O10:


a. How many atoms of each element does 1 molecule of this compound contain?


b. How many moles of each element does 1 mol of this compound contain?


c. How many atoms of each element does 1 mol of this compound contain?


d. What is the mass of 1 mol of this compound?


e. How many grams of each element does 1 mol of this compound contain?


f. What is the mass of 0.135 mol of this compound?


g. 142 g represents what mol amount of this compound?


h. How many molecules of P4O10 are there in 0.135 mol of the compound?


i. How many atoms of each element are there in 0.135 mol of the compound?
HW #3.4
1. You have 62 apples and 46 oranges. Determine the following:


a. What is the decimal ratio of apples to oranges to 3 sf?


b. What is the fractional ratio of apples to oranges?


c. Convert your numbers into the counting unit dozen using 3 sf.


d. What is the decimal ratio of apples to oranges in dozens?

2. You have two piles of atoms. One pile consists of 8.78 x 1023 copper atoms. 
The other pile consists of 5.11 x 1024 aluminum atoms. 


a. What is the ratio of aluminum atoms to copper atoms?


b. Determine how many moles of atoms are in each pile.


c. What is the mol ratio of aluminum atoms to copper atoms?

HW #3.5
1. A 2.60 g sample of calcium metal is heated in oxygen to form 3.62 g of calcium oxide.


a. how many grams of oxygen joined with the calcium?


b. what is the percent composition by mass of the compound?


c. what is the simplest (empirical) formula of the compound?

2. A compound has the composition: sodium, 28.05%; carbon, 29.26%; 
hydrogen, 3.660%; oxygen, 39.02%. What is the empirical formula?

3. What is the empirical formula of silver fluoride, which is 85.0% silver?

4. A compound of platinum and chlorine is known to consist of 42.1% 
chlorine. What is the empirical formula?

5. What is the empirical formula of a compound that is 66.0% Ca and 34.0% P?

6. Benzoic acid is a compound used as a food preservative. The compound 
    
contains 68.8% C, 4.95% H, and 26.2% O by mass. What is its empirical formula?

HW #3.6

1. A 0.98 g sample of sulfur is burned to form 2.45 g of a sulfur oxide. What is the 
simplest formula of the compound?

2. Hydrazine, a rocket fuel, contains 87.5% N and 12.5% H by mass. What is the 
empirical formula of hydrazine?

3. The analysis of a liquid reveals this composition: carbon, 92.3%; hydrogen, 
7.70%. What is the empirical formula?

4. Aspirin contains 60.0% carbon, 4.48% hydrogen, and 35.5% oxygen. What is its 
empirical formula?


5. A very tasty molecule which is often used as food flavoring is vanillan. The 
molecule is 63.2% carbon, 5.26% hydrogen, and 31.6% oxygen by mass. Find 
vanillan's empirical formula.

HW #3.7

1. a. Calculate the percent (by mass) of H2O in CaSO4 . 2H2O. 


b. How many grams of water would be in 185 g of this compound?

2. Find the formulas for the following hydrates:


a. A hydrate of MgSO3 is heated and found to contain 0.737 g MgSO3 and 


0.763 g of H2O.


b. A hydrate of BaBr2 is 89.2% BaBr2 and 10.8% H2O.

HW #3.8

1. What charge/valence would you expect for the following metals when they 
form ions?       a. K      b. Sr      c. Li       d. Al

2. What charge/valence would you expect for the following nonmetals when 
they form ions?       a. S      b. F       c. N      d. I     e. O

3. Give the electron configuration of:     a. Ca2+
    b. Cl-
4. Which of the following ions have noble gas configurations?


a. Cs+         b. Be2+          c. In3+          d. Mn2+             e. Ba2+
5. Give the charge(s)/valence(s) of the ions formed by the following 
transition 
metals:   a. Ag       b. Zn       c. Cu        d. Fe

6. Write the formulas of the ionic compounds formed by:


a. calcium and iodine



d. strontium and oxygen


b. potassium and sulfur



e. rubidium and chlorine


c. aluminum and oxygen 


f. aluminum and fluorine

HW #3.9

1. Why do most atoms prefer to bond and form compounds rather than 
remain individual atoms?

2. Which atoms prefer not to bond?

3. What must happen in terms of energy when atoms form compounds?

4. What parts of the atoms are interacting and why?

5. What types of elements are involved in an ionic bond and why?

6. What happens in ionic bonding? What forces hold the atoms together?

7.a. Give an example of an ionic compound.


b. What ions are involved?


c. Write equations for the formation of these ions from the neutral element.


d. Write the electronic configurations of these ions.


e. What is significant about these particular electronic configurations?

8. How will the ions tend to arrange in a crystal?

9. Why is the term "ionic molecule" incorrect?

10. List three properties of ionic compounds.

11. Why, in an ionic crystal, are + ions surrounded by - ions rather than ions 


of the same charge?

12. Why do ionic compounds usually have high melting points?

13. How do you explain the fact that ionic solids do not conduct an 




electrical current, yet they become conductors when melted or dissolved?

HW #3.10

1. Write Lewis symbols/electron dot symbols for each of the following 
atoms:  a. Si      b. As
  c. Kr      d. Br       e. Ca

2. Explain why H2 is a stable molecule but He2  is not.

3. What is meant by the octet rule? Hydrogen in its reactions always 

acquires a noble-gas structure yet it does not obey the octet rule. Explain.


4. Explain what is meant by the following types of bonds:


a. covalent    b. single     c. double      d. triple       e. ionic

5. Carbon tetrachloride, CCl4, melts at -23 *C; sodium chloride, NaCl, melts 


above 804 *C. Explain this difference in terms of the bonding involved.

6. Why is aqueous or molten NaCl a much better electrical conductor than liquid CCl4?

HW #3.11

1. Explain how the compound NaNO3 is an example of two different types of bonding.

2. Draw Lewis Structures for the following molecules:


a. CO
  b. NI3
 
c. Br2           d. SO2          e. CBr4



f. H2S           g. PH3
 h. SiH4        i. SO3                      j. HCN


3. How many unshared pairs of electrons are on the central atoms in 2bde?

4. Draw valence orbitals to show the sharing of electrons in 2f and 2g.

5. Draw the Lewis Structure of the following  polyatomic ions:    


a. ClO3-       b. PO43-      c. NO3-
HW #3.12

1. Construct a grid table with 4 columns and 5 rows. Place the following 
cations from left to right across the top of the table: Na+, Ba2+, Al3+, and Sn4+. 
Place the following anions from top to bottom down the left side of the table: 
Cl-,  O2-,  OH-,  CO32-, and PO43-. Write the formula for each combination of ions. 
Also name the compound. Remember that the metal (cation) is always written 
first.

2. Write out the formulas for the following compounds:


a. silver oxide
f. calcium nitrite


b. zinc nitrate
g. barium sulfate




c. iron (II) chloride
h. potassium fluoride


d. lithium phosphate
i. sodium bicarbonate


    e. sodium sulfide


j. magnesium carbonate

HW #3.13

Binary Compounds Containing Two Nonmetals
1. Write the correct formula for each of the following compounds:


a. sulfur dioxide
f. dinitrogen tetroxide


b. carbon dioxide
g. tetraphosphorus decoxide


c. carbon monoxide
h. sulfur trioxide


d. dinitrogen monooxide
i. dinitrogen pentoxide


e. diphosphorus pentasulfide
j. chlorine dioxide

2. Write the correct name for each of the following compounds:


a. PCl5
f. CS2

b. P2O5
g. CCl4

c. SF6
h. CO


d. PCl3
i. CO2

e. N2O3
j. SO3

Binary Compounds Containing a Metal and a Nonmetal
3. Write the correct formula for each of the following compounds:


a. barium chloride
f. tin (IV) iodide


b. lead (II) sulfide
g. cuprous oxide


c. lithium iodide
h. calcium oxide


d. tin (II) fluoride
i. sodium nitride


e. aluminum oxide
j. ferric chloride

4. Write the correct name for each of the following compounds:


a. CuCl2
f. Al2O3

b. Mg3N2
g. Fe2O3

c. NaF
h. LiCl


d. CaBr2
i. ZnS


e. SnO2
j. AgCl
Ternary and Quaternary Compounds
5. Write the correct formula for each of the following compounds:


a. copper (I) carbonate
g. aluminum sulfate


b. magnesium cyanide
h. sodium acetate


c. calcium phosphate
i. barium nitrate


d. lithium sulfite
j. potassium dichromate


e. ammonium sulfate
k. sodium hydroxide


f. potassium permanganate
l. calcium chlorate

6. Write the correct name for each of the following compounds:


a. CaCO3
g. KMnO4

b. KOH
h. (NH4)2SO4

c. K2CrO4
i. Na2SO3

d. Al(NO3)3
j. Ba3(PO4)2

e. Ca(C2H3O2)2
k. Mg(OH)2

f. AlPO4
l. Cu2CO3


HW #3.14

Naming Compounds:
1. First list whether the combination is M-NM (metal-nonmetal), M-P 
(metal-polyatomic ion), or NM-NM (nonmetal-nonmetal) and then the 
compound name (remember, no prefixes for ionic compounds).


a. CaCl2
s. NaClO2

b. Na2CO3
t. Na2SO4

c. P2O5
u. NaF


d. Li2O
v. CS2


e. CaSO4
w. Mg(NO3)2


f. NaNO3
x. Na3PO4

g. SF6
y. KI


h. MgBr2
z. Na2S


i. Ca(C2H3O2)2
aa. NaHSO4

j. K3N
bb. NO


k. KOH
cc. CaCO3

l. NO2
dd. N2O


m. N2O4
ee. NaH


n. GaCl3
ff. ZnO


o. NaHCO3
gg. MgCO3

p. BeO
hh. CuBr2

q. Fe2O3
ii. Al2S3


r. CuSO4
jj. Fe(ClO3)3

2. Acids:


a. HCl
d. HNO3

b. HC2H3O2
e. H2SO4

c. H2CO3
f. H3PO4
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