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WS 7.1 Chemical Equations - Write Chemical Equation from Words, and Indicate Type of Reaction
1.
zinc + chlorine  zinc chloride

2.   sodium bromide + chlorine  sodium chloride + bromine

3.   sodium bicarbonate  sodium carbonate + carbon dioxide + water

4.   ammonium chloride + calcium hydroxide  calcium chloride + ammonium hydroxide
5.   calcium hydroxide + zinc  zinc hydroxide + calcium
6.   potassium hydroxide + carbon dioxide  potassium bicarbonate

7.   Hydrosulfuric acid + lead (II) chloride  hydrochloric acid + lead (II) sulfide

8.   ammonia + hydrosulfuric acid  ammonium sulfide

9.   calcium carbonate  calcium oxide + carbon dioxide

10. potassium chlorate  potassium chloride + oxygen

11.  water  hydrogen + oxygen

12. mercury (II) oxide  mercury + oxygen

13. iron + sulfur  iron (II) sulfide

14. zinc + copper (II) sulfate  zinc sulfate + copper

15. silver nitrate + sodium bromide  sodium nitrate + silver bromide

16. potassium chlorate  potassium chloride + oxygen

17. potassium iodide + lead (II) nitrate  lead (II) iodide + potassium nitrate
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WS 7.1 continued - Chemical Equations - Balance Reaction and Indicate Type of Reaction
18.  
 NaCl +  
 H2SO4   
 Na2SO4  +_ 
 HCl
19.  
 Mg(OH)2  +  
 Al2S3    
Al(OH)3  +_ 
 MgS
20.  
 CaCO3  +  
 HCl   
CaCl2  +  
H2CO3
21.  
 H2S +  
 O2   
 SO2  +  
 H2O
22.  
 Cl2  +_ 
 HBr  
 HCl +  
 Br2

23.  
 NaOH +  
 HCl   
NaCl +  
 H2O
24.  
 BaCl2  +  
 Na2SO4    
BaSO4  +  
 NaCl
25.  
 Na3PO4  +  
 MgSO4    
Mg3(PO4)2  +__ 
 Na2SO4

26.  
 CuSO4  +  
 Al   
Al2(SO4)3  +  
 Cu
27.  
 KNO3  +  
 CaSO4    
K2SO4  +  
 Ca(NO3)2
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In Class Activity: Chemical Equations Challenge
Challenge Questions: Can you classify each of these chemical reactions into five different categories?

Directions:

 
Use scissors to cut out each reaction from the next sheet.

 
Arrange the reactions according to similarities

 
When you feel that you have the best arrangement, glue or tape the reactions below in their groups.  Be sure to label each group.

 
Write a general description of each group, explaining why those equations belong together and why the other equations would not fit in that group.
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SiO2  + Mg  Si +MgO  SO2  + O2   SO3

CaCl2  + K3PO4   Ca3(PO4)2+KCl

CO + O2  CO2

H2CO3   CO2  +H2O
CaCO3  + HCl  H2CO3  +CaCl2

C4H10  + O2   H2O +CO2

P4O10  + H2O H3PO4

Cu + HgNO3   Cu(NO3)2   +Hg
NCl3   N2  +Cl2

Ag2SO4  + NH4I  (NH4)2SO4  +AgI NaHCO3   CO2  + Na2CO3 +H2O Li + H2O  LiOH + H2

H2SO4  + Ca  CaSO4  +H2

BaO + HNO3   Ba(NO3)2  +H2O C10H22 + O2   CO2  + H2O
Al2(SO4)3  + Ca(OH)2   Al(OH)3+CaSO4
CuBr + Br2  CuBr2

CH4  + O2   CO2+H2O
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WS 7.2 Write Chemical equation, Balance equation, and Indicate type of
Reaction
1.
aluminum + oxygen  aluminum oxide

2.   iron (III) chloride + ammonium hydroxide  iron (III) hydroxide + ammonium chloride

3.   Chlorine gas reacts with sodium oxide to produce oxygen gas and sodium chloride.

4.   Nickel (II) chloride and lead are formed when lead (II) chloride reactions with nickel.

5.   Propane (C3H8) is a common fuel used for cooking and home heating. The combustion of propane releases carbon dioxide and water vapor into the air.  Write a balanced equation for the combustion of propane.

6.   Acetylene (C2H2), also known as ethyne, is produced along with calcium hydroxide when calcium carbide (CaC2) and water are combined.  Write a balanced equation.
7.

Hydrazine, N2H2, and hydrogen peroxide, have been used a rocket propellants. When combined, they form nitric acid and water.  Please provide a balanced equation for this reaction.

Balancing Equations
1)
 
 Fe +  
 O2    
Fe3O4
2)
 
 AgNO3  +_ 
 K2CrO4   
 Ag2CrO4  +_ 
 KNO3
3)
 
 Na +  
 KBr  
 NaBr +_ 
 K
4)
 
 HgO  
 Hg +  
 O2
5)
 
 P +  
 O2    
P2O3
5
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6)
 
 H2O   
H2  +_ 
 O2
7)
 
 C2H2  +  
 O2   _ 
 CO2  +  
 H2O
8)
 
 KF +  
 Cl2    
KCl +_ 
 F2
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WS 7.3 Predict Products, Write Equations, Balance, and Indicate type
Predicting: Identify the type of equation and then use to predict the products, and balance reaction
1.
C5H12  +   O2

2.   LiOH  +   Fe(NO3)3 
3.   Zn +   Pb(NO3)2

4.   CH4  +   O2

5.   Al +   Hg(C2H3O2)2

6.   AgNO3   +   NaCl
7.   C3H6  +   O2

8.   Mg +   F2

9.   Al +   NiSO4

10. Mg(NO3)2  +   KOH 
Balance the following equations:

11.  
ZnS +  
 HCl  _ 
ZnCl2  +  
H2S
12.  
 HCl +  
 Cr   
CrCl2  +  
H2

13.  
Al +  
Fe3O4    
Al2O3  + 
 Fe
14.  
H2  +  
Br2   
 HBr
15.  
Na2S2O3  + 
 I2    
 NaI +  
Na2S4O6

16.  
LaCl3  +  
 Na2CO3    
La2(CO3)3  +  
NaCl
7
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Write Equation from Words, then balance
17. Hydrogen phosphate + Magnesium hydroxide  Magnesium phosphate + Water

18. Ammonium nitrite  Nitrogen + Water

19. Iron (III) oxide + Carbon monoxide  Carbon dioxide + Iron

20. Sulfur trioxide  Sulfur dioxide + Oxygen

21. Pyrite, FeS2, must be removed from coal, otherwise during combustion, the Iron Pyrite combines with oxygen from the air.  Write a balanced equation to show this reaction, which results in the formation of Iron (III) oxide and Sulfur dioxide.

Classification of Chemical Reactions - Classify the reactions below as synthesis, decomposition, single replacement or double replacement.

1)
2H2  + O2   2H2O
2)
2H2O  2H2  + O2

3)
Zn + H2SO4   ZnSO4  + H2

4)
2CO + O2   2CO2

5)
2HgO  2Hg + O2
8
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WS 7.4 Predict Products, Write Equation, Balance, and Indicate type
1.
Na +   H2O 
2.   Cl2  +   KI 
3.   (NH4)2S  +   ZnCl2   
4.   Al  +   Pb(NO3)2     
5.   Ba  +   H2O  
6.   Cl2   +   KBr 
7.   H2O 
8.
magnesium bromide + chlorine 

9.   aluminum + iron (III) oxide 

10. silver nitrate + zinc chloride 

11.  hydrogen peroxide 

12. zinc + hydrochloric acid 

13. sulfuric acid + sodium hydroxide 

14. acetic acid + copper 

More Balancing Equations
15.   
C4H10  + 
 O2   
CO2  + 
H2O
16.  
C7H6O2  + 
 O2    
CO2  +  
H2O
17.  
P4H10  +  
 H2O   
H3PO4 + _____H2 
18.  
FeS2  +  
 O2   _ 
Fe2O3  +  
SO2
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19.  
NH3  +  
 O2    
NO +  
H2O
20.  
Fe + 
  HCl   
H2  + 
 FeCl2

21.  
PbO2  + 
 HCl  
  H2O +  
PbCl2   +  
Cl2

22.  
Fe2O3  +  
 H2SO4    
Fe2(SO4)3  + 
H2O
23.  
NO2  + 
 H2O   
NO +  
HNO3

24.  
C2H6S +  
 O2   
CO2  +  
H2O +  
SO2
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WS 7.5 Solubility Rules, Phase symbols, and More Predicting
For each of the following, complete and balance the equations (if necessary). Then use your solubility rules and indicate if either of the products is a precipitate. Include phase symbols on all substances.
The first three equations are already balanced for you.

1.
2AgNO3(aq) + H2SO4  (aq)   Ag2SO4  (   ) + 2HNO3  (    )
2.
4HCl (aq) + 2Cr(NO3)2  (aq) + 2 HgCl2  (aq)  2 CrCl3  (    ) + Hg2Cl2  (    ) + 4HNO3  (    )
3.
6Cr(NO3)2 (aq) + 3CuSO4    (aq)  3Cu (     ) + 4Cr(NO3)3    (     ) + Cr2(SO4)3 (    )
4.
Li2CO3    (aq) +   MgCl2  (aq) 
5.
Na3PO4  (aq) +   CaCl2  (aq) 
6.
NaOH (aq) +   K2SO4  (aq)  
7.
Mg(C2H3O2)2  (aq) +   NaOH (aq) 
Pb(NO3)2 (aq) +   NaI (aq) 
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WS 7.6 Solubility and Net Ionic Equations

Each molecular equation below is from WS 7.5. Balance them and write all phase symbols, then complete the ionic and net ionic equation for each. If no reaction occurred (all spectator ions) then indicate by writing no reaction.

1.
2AgNO3(aq) + H2SO4  (aq)  Ag2SO4  (   ) + 2HNO3  (    )
2.
Li2CO3    (aq) +   MgCl2  (aq)    LiCl (     ) +     MgCO3 (     )  
3.
Na3PO4  (aq) +    CaCl2  (aq)     NaCl (     ) +    Ca3(PO4)2 (     )
4.
NaOH (aq) +   K2SO4  (aq)     Na2SO4 (     )  +    KOH (     )
5.
Mg(C2H3O2)2  (aq) +    NaOH (aq)    Mg(OH)2  (     ) +    NaC2H3O2 (     )
Pb(NO3)2 (aq) +   NaI (aq)  →    NaNO3 (    ) +  PbI2 (    )
12
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WS 7.7 Net Ionic Equations – precipitates, gases and water
Write BALANCED molecular, ionic and net ionic equations for all reactions. Remember to look for all three permanent changes (precipitate, water, gas). 
1.
H2SO4 (aq)  H2O (    ) + SO3 (    )
2.   KOH  (aq) + HCl (aq)  KCl (     ) + H2O (     )
3.   Na2SO3  (aq) + HCl (aq)  NaCl (
  ) + H2O (    ) + SO2 (    )
4.   NaBr (aq) + AgNO3  (aq)  AgBr (
 ) + NaNO3 (     )
5.   HClO2  (aq) + Sr(OH)2 (aq)  
6.   HNO3  (aq) + LiOH (aq) 
7.   Ba(NO3)2  (aq) +  Li3PO4 (aq) 
13
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8.   ammonium sulfate (aq) + calcium hydroxide (aq) 

 9. ammonium carbonate (aq) + cesium chloride (aq) 

10.  sodium hydroxide (aq) + sulfuric acid (aq) 
14
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WS 7.8 Net Ionic Equations – precipitates, gases and water
Write BALANCED molecular, ionic and net ionic equations for all reactions. Remember to look for all three permanent changes (precipitate, water, gas). 
1.
K2CO3  (aq) +   HNO3     (aq)   KNO3  (    ) +  CO2  (    ) +  H2O (     )
2.   NaC2H3O2   (aq) +    HNO3  (aq)    NaNO3  (    ) +    HC2H3O2 (     )
3.   Pb(NO3)2  (aq) +    (NH4)2SO4     (aq)   PbSO4     (    ) +  NH4NO3  (    )
4.   NaOH (     ) +    Fe(NO3)3 →
 5. KOH (     )  +    H2SO4 (     )  
 6. aluminum metal (s) + hydrochloric acid (aq) 

 7. zinc metal (s) + sulfuric acid (aq) 

 8. ammonium sulfide (aq) + iron (II) nitrate (aq) 
14
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 9. calcium nitrate (aq) + potassium chloride (aq) 

 10. chlorine (g) + magnesium iodide (aq) 
15
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WS 7.9   Equation Review
Balance and identify type of reaction. 
1.
 
Ca +  
H2O   
Ca(OH)2  +  
H2
2.
Fe +  O2    Fe3O4

3.
Ca3(PO4)2  +  H2SO4    Ca(H2PO4)2  +  CaSO4

4.
HCl +  CaCO3    H2CO3  +  CaCl2

5.
Cl2  +  KBr   KCl +  Br2
Write the equation for each reaction, balance, and identify type of reaction. Use phase symbols.
6.
Hydrogen and chlorine gases react to form hydrogen chloride gas

7.
Sodium carbonate  sodium oxide + carbon dioxide (hint: there is no water.)
8.
Iron (III) oxide reacts with carbon monoxide to produce iron and carbon dioxide.

9.
The reaction of zinc with aqueous hydrochloric acid produces a solution of zinc chloride and  
            hydrogen gas.

10.
Aqueous nitric acid reacts with solid magnesium hydroxide to produce aqueous magnesium 
            nitrate and water.

16
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Identify type of reaction, then predict and write the balanced reaction. Use phase symbols.
11.
Na (s)  +  O2 (g)  
12.
Al (s)  +  Hg(C2H3O2)2 (aq) 
13.
C3H6 (l) +  O2 (g) 
14.
Liquid bromine is added to a container of sodium iodide crystals.

15.
An aluminum strip is immersed in a solution of silver nitrate.

16.
Ammonium iodide (aq) + magnesium sulfate (aq)
17.
Write the BALANCED molecular, ionic and net ionic equations for each of the following reactions. Use phase symbols.

Sr(OH)2(aq) +  HCl(aq) 





sodium phosphate (aq) and potassium carbonate (aq)
Silver acetate (aq) and sodium iodide (aq)
Hydrochloric acid (aq) and sodium hydroxide (aq)
17
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WS 7.10 Equation Review II
Balance and identify type (if it fits a category)

1.
Cl2O7  +  H2O     HClO4

2.
C6H14  +   O2      CO2  +    H2O
3.
AlCl3  +    AgNO3      Al(NO3)3  +    AgCl
4.
WO3  +    H2      W +    H2O
5.
(NH4)2CO3    NH3  +  H2O +  CO2

Write an equation for each reaction and balance. Identify type, and use phase symbols.

6.
Hydrogen + iodine  hydrogen iodide gas
7.
Aluminum metal reacts with oxygen gas to produce aluminum oxide solid.

8.
Solid potassium chlorate is heated and decomposes into solid potassium chloride and oxygen  
             gas.

9.
Magnesium metal and sulfuric acid react to produce aqueous magnesium sulfate and hydrogen 
            gas.
18
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Identify type then predict and balance the following reactions. Use phase symbols.
10.
Zn (s) +  Pb(NO3)2  (aq) 
11.
LiOH (aq) +  Fe(NO3)3 (aq) 
12.
A pea-sized piece of sodium metal is added to a container of iodine vapor.

13.
Ammonium sulfide solid is reacted with hydrochloric acid

14.
Potassium sulfite solid is reacted with hydrobromic acid

15.
Write BALANCED molecular, ionic and net ionic equations for each of the following reactions. Use phase symbols. CIRCLE the net ionic equation.
AgNO3(aq) +   K2Cr2O7(aq)
NaOH(aq) +   H2SO4(aq)

Magnesium metal and nitric acid

Calcium nitrate (aq) and sodium phosphate (aq)
Ammonium carbonate (aq) and calcium nitrate (aq)
Potassium sulfide (aq) + hydrochloric acid
19
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