   Name:                                                   .
Chemical/Physical Changes

In a physical change, the original substance still exists, it has only changed form.  In a chemical change, a new substance is produced.  Energy changes always accompany chemical changes.

Classify the following as being a physical or chemical change. (PC or CC)

1.           Sodium hydroxide dissolves in water.

2.           Hydrochloric acid reacts with potassium hydroxide to produce a salt, water, and heat.

3.           A pellet of sodium is sliced in two.

4.           Water is heated and changed to steam.

5.           Potassium chlorate decomposes to potassium chloride and oxygen gas.

6.            Iron rusts.

7.           When placed in H2O, a sodium pellet catches on fire as hydrogen gas is liberated and sodium hydroxide forms.

8.            Evaporation

9.           Ice melting

10.           Milk sours.

11.           Sugar dissolves in water.

12.           Wood rotting.

13.            Pancakes cooking on a griddle.

14.           Food is digested in the stomach.

15.           A tire is inflated with air.

16.           Water is absorbed by a paper towel.

Word Equations
Write the word equations below as chemical equations and balance.

1. Zinc plus lead (II) nitrate yield zinc nitrate plus lead.
2. Aluminum bromide plus chlorine gas yield aluminum chloride plus bromine gas.
3. Potassium chlorate when heated yields potassium chloride and oxygen gas.
4. Aluminum plus hydrochloric acid yield aluminum chloride plus hydrogen gas.
5. Calcium hydroxide plus phosphoric acid yield calcium phosphate plus water.
6. Hydrogen plus nitrogen monoxide yield water plus nitrogen gas.
Balancing Chemical Equations
Balance each equation below.
1.       N2 +      H2 (       NH3
2.       KClO3 (      KCl  +        O2
3.       NaCl +      F2 (      NaF +       Cl2
4.       H2 +       O2 (      H2O

5.       AgNO3 +        MgCl2 (       AgCl +      Mg(NO3)2
6.       AlBr3 +      K2SO4 (      KBr +      Al2(SO4)3
7.       CH4 +      O2 (      CO2 +      H2O

8.       C3H8 +      O2 (      CO2 +      H2O

9.       FeCl3 +       NaOH (      Fe(OH)3 +      NaCl

10.        P +       O2 (      P2O5
11.        Na +      H2O (      NaOH +      H2
12.        Ag2O (      Ag +      O2
13.        S8 +      O2 (      SO3
14.        CO2 +      H2O (      C6H12O6 +      O2
15.        K +      MgBr2 (      KBr +      Mg
Types of Reactions
Identify each of the following reactions as synthesis, decomposition, single replacement, double replacement, or combustion.
1.                                      CH4  + 2O2  ( CO2 + 2H2O
2.                                      SO3 + H2O ( H2SO4
3.                                     2Cu + 2HNO3 ( 2CuNO3 + H2
4.                                     2KCl + Pb(NO3)2 ( 2KNO3 + PbCl2
5.                                     H2SO3 ( H2O + SO2
6.                                     2Na + Cl2 ( 2NaCl
7.                                      C2H4  +  O2  (  H2O  + CO2
8.                                      2NaCl ( 2Na + Cl2
9.                                       Zn + 2HCl ( ZnCl2 + H2
10.                                       3NaOH + FeCl3 ( 3NaCl + Fe(OH)3
11.                                       Cl2 + 2KBr ( 2KCl + Br2
12.                                        Pb(OH)2 ( PbO + H2O

13.                                        S + O2 ( SO2
14.                                        AgNO3 + NaCl ( AgCl + NaNO3
15.                                      C3H8  +  5O2  (  3CO2  + 4H2O
Types of Reactions
Write out the reactions, BALANCE them, and label the type.
1. Aluminum sulfate plus calcium phosphate yields calcium sulfate plus aluminum phosphate.




.
2. Magnesium chloride plus silver nitrate yields magnesium nitrate plus silver chloride.




.
3. Copper (II) oxide plus sulfuric acid yields copper (II) sulfate plus water.





.
4. Sodium plus chlorine yields sodium chloride.

                   .
5. Mercury (II) oxide yields mercury plus oxygen gas.                             .
6. Lithium plus water yield lithium hydroxide plus hydrogen gas.

                                             .

7. Hydrogen gas plus chlorine gas yield hydrochloric acid.

                                               .

8. Potassium phosphate plus barium chloride yield barium phosphate plus potassium chloride. 




.
9. Zinc plus magnesium iodide yield magnesium plus zinc iodide.
                                                            .

Balancing Equations

1.         Zn +         Pb(NO3)2 (         Zn(NO3)2 +         Pb

2.         AlBr3 +         Cl2 (         AlCl3 +         Br2
3.         Na3PO4 +         CaCl2 (         Ca3(PO4)2 +         NaCl

4.         KClO3 (         KCl +         O2
5.         Al +         HCl (         AlCl3 +         H2
6.         H2 +         NO (         H2O +          N2
7.         N2 +          O2 +         H2O (         HNO3
8.         NH3 +         O2 (         NO +         H2O

9.         C10H8 +         O2 (          CO2 +         H2O

10.           KO2 +         CO2 (         K2CO3 +          O2
11.         C6H12O6 +          O2 (         CO2 +         H2O

12.          FeS2 +         O2 (         Fe2O3 +         SO2
13.          NH3 +         NO (          N2 +         H2O

14.          C8H18 +          O2 (          CO2 +          H2O

15.         NiO +         ClF3 (         NiF2 +         Cl2 +          O2
Predicting the Products – Activity Series
Predict the products of these single replacement reactions and write DNR if they don’t react.  If they do react, write the products and balance the equation.
1.      Br2 +      KI (
2.      Na +      MgCl2 (
3.      Ag +      CuSO4 (
4.      Li +      HCl (
5.      Ni+ +      Pb(NO3)2 (
6.      BaCl2 +      Fe3+ (
7.      Mg +      HCl (
8.      Fe2+ +      NaCl (
9.      H2 +      LiCl (
10.      Zn +      HCl (
11.       H2 +      Mg3(PO4)2 (
12.      K +      SnI2 (
13.       KOH +      Na (
Predicting the Products – Solubility Rules
Label each compound as either aqueous or solid.

1.  barium hydroxide



2.  lithium iodide

3.  mercury (II) sulfate


4.  calcium oxide

5.  ammonium sulfide



6.  barium hydroxide

7.  potassium hydroxide


8.  silver chloride

9.  lead (II) nitrate



10.  lead (II) iodide

11.  ammonium phosphate


12.  sodium acetate

Predict the products of these double replacement reactions or write DNR if they don’t react.  If they do react, write the products and balance the equation.
1.      Ca(OH)2 +      H3PO4 (
2.      AgNO3 +      MgCl2 (
3.      AlBr3 +      K2SO4 (
4.      FeCl3 +      NaOH (
5.      AgNO3 +      NaCl (
6.      PbCl2 +      Na2CO3 (
7.      H2SO4 +      NaOH (
8.      AlI3 +      HgCl2 (
9.      BaCl2 +      NaBr (
10.       KF +      Na2SO4 (
Reactions Review
Balance the following equations and label the type of reaction.

1.      H2 +      Cl2 (      HCl

2.      Al(OH)3 +      H2SO4 (      Al2(SO4)3 +      H2O

3.      NH3 +      O2 (      N2 +      H2O

4.      Mg(ClO3)2 (      MgCl2 +      O2
5.      K3PO4 +      BaCl2 (      Ba3(PO4)2 +      KCl

6.      (NH4)2CO3 +      Mg3(PO4)2 (      (NH4)3PO4 +      MgCO3
7. Silver nitrate + potassium iodide ( silver iodide + potassium nitrate

8. Sodium carbonate ( sodium oxide + carbon dioxide

9. Sodium + chlorine ( sodium chloride

10.   Mercury (II) oxide ( mercury + oxygen

11.   Lithium + water (lithium hydroxide + hydrogen

12.    Copper + chlorine ( copper (II) chloride

13.   Magnesium nitrate + potassium hydroxide (
14.   Sodium + oxygen (
15.        Ba +      H2O (
16.        H2O (
Use the activity series to tell which element in each pair is more likely to replace the other in a single replacement reaction.  (i.e. Which is more active?)

17.   Al  or  Ni+
18.   Cl  or  F

19.   Fe  or  Sr

20.   Bi  or  Cr

21.   K  or  Na

Tell whether each reaction would occur.  If not, write DNR.  If they do, write the products and balance the equation.

22.       Ni+ +       CuCl2 (
23.       Ba +       H2O (
24.       Cu2+ +      FeSO4 (
25.       Cl2 +       KI (
Use the solubility rules to predict if the following reactions would occur.  If not, write DNR.  If they do, write the products and balance the equation.

26.   Aluminum sulfate + calcium phosphate (
27.   Magnesium chloride + silver nitrate (
28.   Copper (II) oxide + sulfuric acid (
Net Ionic Equations
1.  Look at the following ionic equation and answer the questions.

Cd2+(aq)  +  NO3-(aq)  +  NH4+(aq)  +  S2-(aq)  (  CdS(s)  +  NO3-(aq)  +  NH4+(aq)

a)  Write the net ionic equation.

b)  What are the spectator ions?
a)  Write the equation for the possible double replacement reaction between zinc nitrate and ammonium sulfide.  Determine if any of the products are insoluble and therefore will be solids.

b)  Write the net ionic equation.
c)  What are the spectator ions?
2. Mercury (II) chloride (aq)  +  potassium sulfide (aq) (
a. Write the completed, balanced chemical equation.

b. Write the final net ionic equation.
c. What are the spectator ions?
3. Sodium carbonate (aq)  +  calcium chloride (aq)  (
a. Write the completed, balanced chemical equation.
b. Write the final net ionic equation.
c. What are the spectator ions?
4. Copper (II) chloride (aq)  +  ammonium phosphate (aq)  (
a. Write the completed, balanced chemical equation.
b. Write the final net ionic equation.
c. What are the spectator ions?
Identify the type of reaction by using the reference tables.  Write the name of the type, as well as the number and letter from the reference table.

____  1.
C3H5OH  +  2 O2  (  CO2  +  3 H2O
____ 11.     2 Ag 1+  +  CrO4 2-  (  Ag2CrO4 

____  2.  
SO3  +  H2O  (  H2SO4

____ 12.      2 HgO  (  2 Hg  +  O2
____  3.  
2 Na  +  CuCl2  (  2 NaCl  +  Cu
____ 13.       CH4  +  2O2  (  2 H2O  +  CO2
____  4.
2 NaHCO3  (  Na2O  +  H2O  +  2 CO2
____ 14.      Ba(OH)2  (  BaO  +  H2O

____  5.
Ca  +  2 HNO3  (  Ca(NO3)2  +  H2
____ 15.      2 H2 + O2  (  2 H2O

____  6. 
Zn  +  2 HCl  (  H2  +  ZnCl2

____ 16.      2 K  +  H2O  (  KOH  +  H2
____  7. 
2 KClO3  (  2 KCl  +  3 O2

____ 17.      K2CO3  +  CaCl2  (  2 KCl  +  CaCO3
____  8.
F2  +  2 NaBr  (  2 NaF  +  Br2

____ 18.      CaCO3  (  CaO  +  CO2
____  9.
2 LiCl  +  Mg(OH)2  ( MgCl2 + 2 LiOH
____ 19.      H2SO4  (  SO3  +  H2O


____ 10.
C3H8  +  5 O2  (  3 CO2  +  4 H2O
____ 20.      CaO  +  H2O  (  Ca(OH)2
Identify the type of reaction by using the reference tables.  Write the name of the type, as well as the number and letter from the reference table.

____  1.
C3H5OH  +  2 O2  (  CO2  +  3 H2O
____ 11.     2 Ag 1+  +  CrO4 2-  (  Ag2CrO4 

____  2.  
SO3  +  H2O  (  H2SO4

____ 12.      2 HgO  (  2 Hg  +  O2
____  3.  
2 Na  +  CuCl2  (  2 NaCl  +  Cu
____ 13.      2 CH4  +  O2  + 4 Cl2  (  8 HCl  +  2 CO

____  4.
2 NaHCO3  (  Na2O  +  H2O  +  2 CO2
____ 14.      Ba(OH)2  (  BaO  +  H2O

____  5.
Ca  +  2 HNO3  (  Ca(NO3)2  +  H2
____ 15.      2 H2 + O2  (  2 H2O

____  6. 
Zn  +  2 HCl  (  H2  +  ZnCl2

____ 16.      2 K  +  H2O  (  KOH  +  H2
____  7. 
2 KClO3  (  2 KCl  +  3 O2

____ 17.      K2CO3  +  CaCl2  (  2 KCl  +  CaCO3
____  8.
F2  +  2 NaBr  (  2 NaF  +  Br2

____ 18.      CaCO3  (  CaO  +  CO2
____  9.
2 LiCl  +  Mg(OH)2  ( MgCl2 + 2 LiOH
____ 19.      H2SO4  (  SO3  +  H2O


____ 10.
C3H8  +  5 O2  (  3 CO2  +  4 H2O
____ 20.      CaO  +  H2O  (  Ca(OH)2
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