
Chemistry 105
Homework Set # 3 (20 points)
Due by Monday, November 1 (Drop off SC 218, fax to: 630-617-6441 or e-mail.)

These questions are based on material in chapter 4 (sections 4.3-4.5, 4.9 and 4.15) and chapter 5
(sections 5.1-5.2).

1. Which of the following pairs of elements are likely to form an ionic compound? hint: Binary, or
two-element, ionic compounds formed from positive metal ions and negatively charged non-metal ions.
Circle ALL that apply.

(a) potassium and oxygen

(b) oxygen and carbon

(c) bromine and sodium

(d) chromium and oxygen

(e) nitrogen and chlorine

(f) tungsten and oxygen

2. Write the formula for each of the following ionic compounds:
example: sodium nitride
. identify ions: sodium = Na+, nitride = N3−

. determine formula (see example 4.5, page 98 of the text): Na3N

(a) cesium chloride

(b) magnesium bromide

(c) strontium nitride

(d) aluminum oxide

(e) potassium sulfide

(f) rubidium bromide

3. Write the names of each of the following ionic compounds.
examples - name of metal first, followed by non-metal with -ide ending

• NaCl = sodium chloride

• Mg3N2 = magnesium nitride

(a) Na2O

(b) LiBr

(c) CaCl2

(d) FeCl3

(e) CaO

(f) Ca3N2

4. Write the formula for the polyatomic ion in each of the following compounds. (see text section 4.9,
consult table page 106)
example: Na2SO3 SO2−

3

(a) Li3PO4

(b) NaNO3

(c) Cu(NO2)2

(d) BaSO4

(e) NaOH

(f) CaCO3
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5. Identify the chemical formula of each of the following compounds (first, identify the formula and charge
of each of the ions, then balance charge to form compounds):
example: potassium sulfite ions: K+ and SO2−

3 formula: K2SO3

(a) potassium sulfate

(b) barium carbonate

(c) aluminum hydroxide

(d) sodium nitrate

(e) calcium nitrate

(f) potassium sulfite

6. Name the following compounds:
example: Mg(OH)2
positive ion: magnesium negative ion: hydroxide (OH−) name: magnesium hydroxide

(a) (NH4)2SO4

(b) Na2CO3

(c) KNO3

(d) CaSO3

(e) Ba(NO3)2

(f) Cu(NO3)2

7. Fill in the following table. These compounds include metals that form more than one type of ion (see
discussion 6). An example is given in the top row.

. common name . . formal name . . formula .

ferrous chloride iron (II) chloride FeCl2

ferric chloride

AuI

copper (I) chloride

plumbous oxide

SnCl4

copper (II) nitrate
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Balancing Chemical Equations

8. All of the following are balanced equations. State the number of atoms of each element in the reactants
and in the products.

(a) 2 N2 +3 O2 −→ 2 N2O3

(b) Al2O3 + 6 HCl −→ 2 AlCl3 + 3 H2O

(c) C7H16 + 11 O2 −→ 7 CO2 + 8 H2O

9. Are the following equations balanced? Indicate YES or NO. If NO explain why not:

(a) PCl3 + Cl2 −→ PCl5

(b) AlCl3 + AgNO3 −→ AgCl + Al(NO3)3

(c) CH4 + O2 −→ CO2 + 2 H2O

(d) 2 KOH + BaCl2 −→ Ba(OH)2 + 2 KCl

10. Balance the following equations:

(a) H2 + CO −→ CH4O

(b) SO2 + O2 −→ SO3

(c) H2 + O2 −→ H2O

(d) HBr −→ H2 + Br2

(e) K + Cl2 −→ KCl

(f) N2 + H2 −→ NH3

(g) Al + O2 −→ Al2O3

(h) HBr −→ H2 + Br2

(i) Al2(CO3)3 −→ Al2O3 + CO2

(j) Fe + H2O −→ H2 + Fe3O4

(k) Cu + AgNO3 −→ Ag + Cu(NO3)2

(l) CrCl3 + AgNO3 −→ AgCl + Cr(NO3)3

(m) C6H12O6 −→ C2H6O + CO2

(n) C2H4 + O2 −→ CO2 + H2O

(o) C4H10 + O2 −→ CO2 + H2O


