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Chemical Reactions
4.1 Introduction for Reactions
4.2 Net Ionic Equations
4.3 Representations of Reactions
4.4 Physical and Chemical Changes
Worksheet Key

1) The following questions pertain to the formation of an AI(NO3)3 solution.
a. Write the balanced chemical equation for the dissolving of aluminum nitrate in
water.

AI(NO3)36) 2 AP @g + 3 NO3 (ag)

b. Is the dissolving of aluminum nitrate in water a chemical process, a physical
process, or both? Justify your answer.

The dissolving of aluminum nitrate in water can be classified as a chemical process and a
physical process. Chemical process involve the breaking and/or formation of chemical
bonds. Ionic bonds between AI** and NOs are broken during the dissolving process.
Physical process involve changes in intermolecular forces. Ion-dipole intermolecular

forces are established during the dissolving of aluminum nitrate.

2) The following questions pertain to the melting of ice.

a. Write a balanced chemical equation for the melting of a pure sample of ice, H20.

H20(s) = H20())

b. Is the melting ice to create liquid water a chemical process, a physical process, or

both? Justify your answer.

Melting ice 1s a phase change, which 1s a physical process. Physical process mvolve

changes 1 mtermolecular forces. In this case, hydrogen bonds are weakened.

3) Two solutions at 25°C are mixed. The temperature of the combined solution increases to

32°C and a white precipitate forms. Has a chemical change occurred or has a physical
change occurred? Justify your answer.

A chemical change has occured. Changes in temperature and the formation of

precipitates are indications of chemical changes.

4) A piece of paper catches on fire and burns. Has a chemical change occurred or has a
physical change occurred? Justify your answer.

A chemical change has occured. The production of heat and light are indications of
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chemical changes.

5) Classify each of the following processes as a physical change, a chemical change, or
both. Justify your answer by 1dentifying the types of intermolecular or intramolecular
forces that are mvolved 1n each of the following processes and describing what happens
to those forces while the processes are occurring.

a. COz(s) > CO2Ag)

Physical change. London dispersion forces in solid carbon dioxide are overcome,
generating individual CO2 molecules.

b. CO2x(g) = C(s) + O2g)

| Chemical change. Covalent bonds in the CO2 molecule are broken.

c. NHoF(l) 2 NH2F(g)

Physical change. London dispersion forces and H-bonds in liquid NH>F are overcome.
generating individual gaseous NH2F molecules.

d. NaCl (s) 2 Na“(ag) + Cl'(ag)

Dissolving an ionic compound in water can be classified as a physical change and a
chemical change. ITonic bonds are broken (chemical change) and 1on-dipole
mtermolecular forces between water and the 1ons are formed (physical change).

e. NH2F(]) = Y2 Na(g) + Hz(g) + Y2 Fa(g)

Chemical change. Covalent bonds in the NH2F molecule are broken and new covalent
bonds are formed.

f. H20¢s) = H20())

Physical change. London dispersion and H-bonds 1n solid water are stretched to produce
liquid water.

6) Draw a representation that shows the interactions between the solute and solvent in an
aqueous solution of potasstum bromude. Use space-filling or ball-and-stick models for the
solvent molecules.
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7) C2Hareacts with Oz to form COz and water.
a. Make a particulate drawing which shows that atoms are conserved during this
reaction.
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b. Use your drawing to explain why all atoms were conserved during this reaction.

One C2H4 molecule reacted with three O2 molecules to form two CO2 molecules and two
water molecules. The reactant side of the equation has two carbon atoms and the product
side of the equation has two carbon atoms. The reactant side of the equation has four
hydrogen atoms and the product side of the equation has four hydrogen atoms. The
reactant side of the equation has six oxygen atoms and the product side of the equation

has six oxygen atoms. The atoms formed new molecules, but they were all conserved.

c. Use your drawing to explain how the law of conservation of mass applies to this
reaction.

All of the atoms that were contained 1n the reactant molecules are present in the product
molecules. No atoms were lost and no atoms were gained in this reaction. The mass of
these atoms 1s constant, so no mass was lost or gained in the chemical reaction.

8) Balance the following chemical equations.

a. 2 AlBr3 + 3 K2S04 2 6 KBr + Al2(SO4)3
b. C3Hs+502—=> 3 CO2+4 H20
FeCls(ag) + 3 NaOH(aq) = Fe(OH)3(s) + 3 NaCl(ag)
Ba*" + S* = BaS(s)
4P+502-> 2P20s5
Sg+ 12 O2 2 8 SOs
2 H2 0+ 02 2 2 H202
2 Ci-+-02 2000
Pb(NO3)2 + 2 Nal = Pblz(s) + 2 NaNOs
87ZnS+4 02> 87Zn0 + Sg
. CiHeO3+7 022> 7C0O2+ 3 H20

2 Na-+-Zala= ] Mal +-7n
m V20s+5Ca—=>5Ca0O+2V
n. Ci2H»2011+1202-> 12C0O2+ 11 H20

B0 A0

b= Sl
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0. N2+3H2-> 2 NHs
p. 2KClOs 2 2KCl1+3 O2

9) Aqueous solutions of potassium chloride and silver nitrate are mixed and a silver chloride
precipitate forms.
a. Write the balanced molecular equation for this reaction.

AAE:NOS((I‘Q‘) =+ K(‘l(aq) % A‘%E(l(s)‘i' KNOS(GQ‘}

b. Write the balanced complete ionic equation for this reaction.

Ag'ag tNO3 g + Kag + Cl ug 2 AgCly+ K'ag +NOs g

c. Write the net 1onic equation for this reaction.

;’QXQ\+{aq) & C‘l_(aq}' 9 fjigCI(s,J |

10) A solution of ron (IT) nitrate 1s poured into a sodium sulfide solution and a iron (II)
sulfide precipitate forms.
a. Write the balanced molecular equation for this reaction.

Fe(NO3)2(ag) + NazS(ag) 2 FeS+ 2 NaNOsug

b. Write the balanced complete ionic equation for this reaction.

Pe2+{aq) + 2 NO?'-(HQ) A 2 Na+{aq) =) SZ-(aq) 9 FeS(5)+ 2 Na+(aq} i N()S-(aq)

c. Write the balanced net 1onic equation for this reaction.

Fe**(ag + S (ag = FeSpy ‘

11) A solution of lithium carbonate 1s poured 1nto a solution of calcium nitrate and a white
precipitate forms.
a. Write the balanced molecular equation for this reaction.

Ca(NO3)2 ag) + L12CO30ag) 2 CaCOs) + 2 LINO3

b. Write the balanced net ionic equation for this reaction.

Caer(aq}' i COSE_(aq) = CE!COS(S)




