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 Exam 3 Name   
Part A 

Follow the directions and select the BEST answer for each section. Mark your answers on the scantron answer 
sheet carefully. Make sure your scantron answer sheet is filled out properly- do so before you begin! You must 
use pencil. Clearly indicate which Scantron form is the PRIM ARY and SECONDARY ones by writing “PRIMARYÓ 
and “SECONDARYÓ on the top-right hand corner of each Scantron (over your name). 
There are 27 questions/problems for 100 pts. total. 
A. Match or fill in the blank. Remember to choose the “BEST” answer! 3 pts. each 

1. Which is not one of the four fundamental types of chemical reactions? 
A. single displacement 
B. double displacement 
C. redox* 
D. synthesis 
E. decomposition 

2. The reaction represented in the following diagrams is best described by which of the following balanced 
equations? 
 

 
 

A. 12A + 5B + 5C → 4A3B + 2C2 + BC* 
B. A + BC → AB + C  
C. 6A + 2BC → 2A3B + C2 

D. 12A + 5BC → 4A3B + 2C2 + BC 
E. 12A + 4BC → (A3B)4 + 2C2 

3. In the previous question, which reactant remained unreacted? 
 

  
 A. B. C. * D. E. 

4. What can you and can you not change, respectively, when balancing a chemical equation? 
A. chemical formula & number of moles 
B. molecular formula & mole ratio 
C. coefficients & subscripts* 
D. subscripts & superscripts 
E. subscripts & coefficients 
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5. What is the sum of the coefficients for the chemical equation below when it is balanced? 
 NO + O2 → NO2 

A. 3 
B. 4 
C. 10 
D. 5* 
E. 6 

6. One mole of atoms or molecules is not equal to which of the following? 

A. Avogadro’s number (6.022 x 1023) of atoms or molecules 
B. 55.85 g of iron 
C. 32 g of oxygen (O2) 
D. half a mole of hydrogen gas (H2) 
E. 9.00 g of water (H2O)* 

7. Which of the following is not an acceptable definition of an acid? 

A. proton (H+) donor 
B. hydronium ion (H3O

+) producer 

C. hydroxide ion (OH
─
) producer* 

D. substance that lowers pH 
E. substance that raises pOH 

8. Which of the participants in the following reaction are the base and its conjugate acid, respectively? 

 NH4
+ + H2O  NH3 + H3O

+ 

A. NH4
+ & H3O

+ 

B. H2O & H3O
+* 

C. NH4
+ & NH3 

D. H2O & NH3 

E. There isn’t a proper set! 

9. Which of the participants in the following reaction are the acid and its conjugate base, respectively? 

 HSO4
– + H2O  SO4

–2 + H3O
+ 

A. HSO4
–2 & H3O

+
 

B. H2O & SO4
–2 

C. HSO4
─ & SO4

–2* 

D. H2O & H3O
+ 

E. There isn’t a proper set! 
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10. Since Kw is so very… 
A. large, pure water ionizes only to a small extent. 
B. small, pure water ionizes only to a small extent.* 
C. large, pure water ionizes quite readily. 
D. small, pure water ionizes quite readily. 
E. small, pure water conducts electricity well 

11. “Acid rain” is generally considered to be precipitation that has a pH below  ? 
A. 2.5 
B. 5.6* 
C. 7.0 
D. 9.6 
E. 0.0 

12. What kind of compound is responsible for maintaining blood pH at 7.40 (±0.05)? 
A. acid 
B. base 
C. indicator 
D. electrolyte 
E. buffer* 

13. When the hydronium ion (H3O
+) concentration increases, what also happens? 

A. the [H3O
+] increases 

B. the pH decreases 
C. the pOH increases 

D. the [OH
─
] decreases 

E. these all happen* 

14. Which kindof chemical reaction is rusting of a metal?  
A. single displacement 
B. double displacement 
C. redox* 
D. synthesis 
E. decomposition  

15. What kind of material is best to use when cleaning tarnished (non-shiny) metal surface like ornaments? 
A. a reducing agent (substance that gets easily oxidize)* 
B. an oxidizing agent (substance that gets easily reduced) 
C. another metal 
D. a cream 
E. nail polish remover 
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16. In a battery which of the following is true? 
A. reduction occurs at the cathode 
B. oxidation occurs at the anode 

C. a light goes on when the circuit is completed 
D. both A & B* 
E. neither A & B 

17. Oxidation is the   of electrons whereas reduction is the   of electrons, respectively. 
A. loss, loss 
B. loss, gain* 
C. gain, loss 
D. gain, gain 
E. flow, flow 

18. Which of the participants in the following reaction are being oxidized and reduced, respectively? 
 Fe + O2  Fe2O3 

A. Fe & O2* 
B. Fe & Fe2O3 

C. O2 & Fe2O3 
D. O2 & Fe 

E. Fe2O3 & Fe 

19. Fire is an example of which kind of chemical reaction? 
A. single displacement 
B. double displacement 
C. redox* 
D. synthesis 
E. decomposition  

20. The digestion of food is an example of what kind of chemical reaction? 
A. single displacement 
B. double displacement 
C. redox* 
D. synthesis 
E. decomposition  

21. The combustion of gasoline is an example of what kind of chemical reaction? 
A. single displacement 
B. double displacement 
C. redox* 
D. synthesis 
E. decomposition  
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PART B 

Solve the following problems.Be sure to show all of your work if you want any credit- i.e. NO WORK = NO CREDIT!  
 

22. Fill in the missing data. /12 pts. /5 pts. 
 

moles of sample mass of sample molecules of sample 

2.50 mols of water (H2O)   

 36.0 g of a simple sugar (C6H12O2)  

  6.02 x 1023 atoms of lye (NaOH) 

 
 
 
 
 
 
 
 
 
 
 
 
23. Fill in the table below with the missing information.  7 pts. 
 

[H3O+] 
(M) 

  10–2             

pH             12   
                

pOH     10           

[OH-] 
(M) 

       10–7        

 
 
24. Balance the following reaction. Identify which is being oxidized and reduced by writing both of the half-

reactions?  /4 pts. 
 H2 + O2  H2O 
 

 

oxidation:   
 

 
 

reduction:  
 

 
/23 pts. total 
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25. Draw a generic titration curve below for a monoprotic base (like sodium hydroxide, NaOH) in solution 
titrated with a strong acid (like HCl). Label the equivalence point. 4 pts. 

 

pH
 

 

 added acid  

 
26. Draw a generic titration curve below for a diprotic acid (like sulfuric acid, H2SO4) in solution titrated with a 

strong base (like NaOH). Label the region where each ionic species (i.e. H2SO4, HSO4
–, & SO4

–2) exists. 
Also indicate where a buffer region might exist. 6 pts. 

 

pH
 

 

 added base  

 
/10 pts. Total 
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27. In the diagram of the galvanic cell (battery) below, label which electrode (metal bar) is the anode and which 
is the cathode. Also label which side is undergoing oxidation and which side is undergoing reduction. /4 pts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 pg 5 /23 pts. total 
 

 pg 6 /10 pts.  total 
 
 pg 7 /4 pts.  total 
 
 /37 pts. Total 


