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Part 1: Introduction to Chemical Reactions & Balancing

     The beauty, malleability, and corrosion-resistance of copper have long been valued and 
employed in everything from artwork to architecture. For example, many iconic structures have 
used copper cladding, sheets, flashing, gutters, downspouts, etcetera because of their beauty and 
durability.  And yet, with time, the copper will develop a characteristic patina - a green 
_________________________________skin - due to a chemical reaction between the copper and 
____________________________________. While the cupric oxide layer hides the lustre of the 
underlying metal, it also protects if from further reaction. For this reason, a properly installed 
copper roof can be expected to outlast the structure it adorns. 

     The oxidation of a copper roof, the rusting of a nail and the tarnishing of silver earrings are all 
examples of _____________________change. While such chemical changes occur over months or 
years, other chemical changes play out on much shorter timescales. Cooking an egg, for example, 
takes several minutes. Explosions, on the other hand, occur so quickly that we think of them as 
being instantaneous.  
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B. Chemical Reaction Equations
Chemical word equations are descriptive but chemical reaction equations are much more efficient.

Chemical Word Equation: “Sodium metal reacts with chlorine gas to produce sodium chloride crystals.” 

Skeleton chemical reaction equation:  

Balanced chemical reaction equation:  

Using chemical 
symbols and numbers 
creates a "chemical 
shorthand"  for all 
chemists to 
understand... much like 
txt language saves our 
thumbs and shortens 
convs.

The general form of a chemical equation is:

Word equation:

Formula equation: 

mercury(II) oxide  ➝  mercury  +  oxygen 

Formula equations may sometimes be referred to as _____________________________equations. 
Both of these equations indicate a starting substance or ________________________forming new substances or 
_____________________________. Formula equations may include italicized subscript letters to indicate the 
physical state of the reactants and products: solid (__), liquid (__), or gas (__). 
*The symbol (aq) stands for ________________________, meaning the substance is dissolved in _____________.

solid 
mercury(II) 
oxide

oxygen 
gas

liquid 
mercury

Reactants Products

You can tell that a chemical reaction has occurred by looking for 
evidence of chemical change. 

Some examples of such evidence include:

• noticeable absorption or release of __________ (heat or sometimes
light)

• a _________________________________________________
• evolution of a _____________________(bubbles may be visible)
• formation of a solid from two solutions. Such a solid is called a

________________________________________.

Figure 4.1.1 Heating solid mercury(II) oxide results in the 
formation of liquid mercury and oxygen gas.

1. Convert the following from a word equation to a formula equation:
Calcium oxide powder is combined with water to form calcium hydroxide solid.
_______________________________________________________________________________________
_______________________________________________________________________________________

2. Convert the following from a formula equation to a word equation:
H2CO3(aq)  ➝  CO2(g)  +  H2O(l)
_______________________________________________________________________________________
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ASSIGNMENT #1:  Hebden pg 106-107 Questions #1-6
Complete ALL assignments on a separate piece of paper and 
attach to your booklet when handing in at the end of the unit. Be 
sure to clearly number each assignment with a heading.
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Balance the fol lowing chemical  reaction equations using the 
method(s)  shown in class.  NO CREDIT wil l  be given if  you fai l  to show 
your steps clearly .

ASSIGNMENT #2:  Balancing Equations 
Worksheet #7-27 You may complete THIS 
ASSIGNMENT in your booklet on the attached pages.
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21. _ V,t:)5+_Ca - _CaO +_ V

29. _BN+_F2 -- _BF3+_ N2

33. _Na+_Znl2 -- _ Nal+_NaZn4

35. _ Al4C3 + _ H:P -- _ Al(OH)3 + _ CH4 
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Use the Algebra Method
...continued

11

ANSWERS



The last two are tough (“Mind Benders”) and require you to use trial and error. Good luck! 
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F. Identifying and Assigning Phases in Reaction Equations
The phase of each reactant and product in a chemical reaction is indicated by writing using symbols in

parentheses immediately after each formula:

• Clues that something is a solid are found in adjectives for such as crystal, powder, and precipitate

(a precipitate is a solid that forms when two liquid or aqueous solutions react with each other).

Most elements and compounds containing metals (ionic compounds) are solids at

room temperature. When dissolved in water, however, they are in the aqueous state. 

       EXAMPLE:    Translate the following word equations into balanced chemical reaction equations: 

1. Cupric sulfide reacts with oxygen to produce cuprous oxide and sulfur dioxide
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Types of Chemical Reactions 
Worksheet  

Part 1 – Classify each of the following reactions as a 
synthesis (S) or decomposition (D) reaction and then balance 
each equation. 
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Table 4.2.2 Series of Chemical Reactivity

Two Activity Series

Metals Decreasing Activity Halogens

lithium 
potassium
calcium
sodium
magnesium
aluminum
zinc
chromium
iron
nickel
tin
lead
HYDROGEN*
copper
mercury
silver
platinum
gold

flourine
chlorine
bromine
iodine

* Hydrogen may be displaced from most acids by all metals above it 
in the series. However, it may only be displaced from water (at room 
temperature) by those above magnesium.

1. Na(s)  +    AlCl3(aq)  ➝

2. Cu(s)  +    KBr(aq)  ➝

3. F2(g)  +    LiI(aq)  ➝

4. Ca(s)  +    HOH(l )  ➝
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 Types of Chemical Reactions Worksheet  

Part 3 – Classify each of the following reactions as a single replacement (SR) or double replacement (DR) 
reaction and then balance each equation. 

Reaction Reaction type 
21. _____ Li + _____ AlCl3 → _____ Al + _____ LiCl

22. _____ Zn + _____ SnF4 → _____ Sn + _____ ZnF2

23. _____ FeBr2 + _____ ZnSO4 → _____ ZnBr2 + _____ FeSO4

24. _____ NH4OH + _____ H2CO3 → _____ H2O + _____ (NH4)2CO3

25. _____ Au(CN)3 + _____ Zn → _____ Au + _____ Zn(CN)2

26. _____ FeBr3 + _____ Zn → _____ ZnBr2 + _____ Fe

27. _____ Ni + _____ HCl → _____ NiCl2 + _____ H2

28. _____ FeCl3 + _____ Na2SO3 → _____ NaCl + _____ Fe2(SO3)3

29. _____ Al2(SO4)3 + _____ Na3PO4 → _____ Na2SO4 + _____ AlPO4

30. _____ Al + _____ Fe2O3 → _____ Fe + _____ Al2O3

31. _____ (NH4)2S + _____ Mn(NO3)2 → _____ NH4NO3 + _____ MnS

32. _____ H3PO4 + _____ Cu(OH)2 → _____ H2O + _____ Cu3(PO4)2

Part 4 – Complete the following single and double replacement reactions. Add phases and balance! 

33. _____ PbCl4   + _____ Al   →

34. _____ Na   + _____ Cu2O   →

35. _____ CaS   + _____ NaOH   →

36. _____ CuF2   + _____ Mg   →

37. _____ K3PO4   +_____  MgI2   →

38. _____ SrCl2   + _____ Pb(NO3)2   →

39. _____ Cl2   + _____ CsBr   →

40. _____ AlCl3   + _____ CuNO3   →

Assignment #6: Types of Chemical Reactions 
Worksheet Part 3& 4 Complete this assignment in this booklet! 
Show all working out!
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5) Combustion
Reactions

A combustion reaction

a) If hydrocarbon only contains C, H (and possibly O), then products are just CO2 and

H2O. Example:        C5H12O     +      O2       →

b) If S is also present, then _________________ , _____ , is produced along with CO2 & H2O.

Example:       C6H15S     +        O2      →

 Sulfur-containing hydrocarbons are said to be “dirty hydrocarbons” because their combustion
releases_____; one of the major chemical species that produces _______ _______, which is harmful
to the environment and damages manmade structures, too. 23



Assignment #7: Types of Chemical Reactions 
Worksheet Part 5-8
Complete this assignment in this booklet! Show all working out!
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