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Name  ____________________________    Test/ Acids & Bases & Colligative  Properties        Due date: May 8, 2020 
 
Directions:  Read each question carefully and select the best answer.  Write your choice on the answer sheet.  You will 
submit the ANSWER SHEET ONLY.  
 
____ 1.  According to the Arrhenius theory, when a base is dissolved in water it will produce a solution containing  
              only one kind of negative ion.  To which ion does the theory refer? 
 

1) hydride 
2) hydroxide 
3) hydrogen 
4) hydronium 

 
____  2.  Unlike a base, an aqueous solution of an acid 
 

1) causes some indicators to change color 
2) conducts electricity 
3) contains more H+  than OH- 
4) contains more OH- than H+ 
 

____ 3.  Which salt is formed when hydrochloric acid is neutralized by a potassium hydroxide solution? 
 

1) potassium chloride 
2) potassium chlorate 
3) potassium chlorite 
4) potassium perchlorate 

 
____  4.  A 2.0 mL sample of NaOH solution is exactly neutralized by 4.0 mL of 3.0 M HCl solution.   
                   What is the concentration of the NaOH solution?  
 

1) 3.0 M    2)  5.0 M 3) 6.0 M 4) 7.0 M 
 
____  5.  When tested, a solution turns litmus from red to blue.  This indicates that the solution contains  
                    

1) more H+ ions than OH- ions 
2) fewer H+ ions than OH- ions 
3) an equal number of H+ ions  and OH- ions 
4) H+ ions, but no OH- ions 

 
____  6.  Given the reaction:  H2O(l)  +  HF(g)    H3O+

(aq)  +  F-1
(aq),  which substance is the acid for the forward 

                 (left to right) reaction 
 
 1)  H3O+  2)  H2O                   3)  HF  4)  F- 

 

____  7.  As acid is added to a beaker containing NaOH, the number of OH- ions in the beaker 
 

1) decreases and the number of Na+ ions decreases 
2) decreases and the number of Na+ ions remains the same 
3) increases and the number of Na+ ions decreases 
4) increases and the number of Na+ ions remains the same 
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____  8.  One sample of a solution with a pH of 10 is tested with phenolphthalein and another sample of this  
                 solution is tested with litmus.  In this solution, the color of the litmus is 
 

1) blue and the phenolphthalein is pink 
2) blue and the phenolphthalein is colorless 
3) red and the phenolphthalein is pink 
4) red and the phenolphthalein is colorless 

 
For question 9, three solutions were tested with acid/base indicators and the results are summarized in the table below. 
 

Solutions Phenolphthalein Thymol Blue Litmus 
1 Pink Blue Blue 
2 colorless yellow red 
3 Colorless Yellow blue 

 
____  9.  Which of the solutions is / are basic solutions, in terms of pH? 
 

 1) only 1  2)  only 2  3)  3 and 1  4) 3 and 2 
 

____  10.  Acid is added to base so that the final pH is 9.0.  Which indicator should be used to determine when the pH  
                   has been reached? 

 

1) methyl orange 
2) litmus 
3) bromcresol green 
4) phenolphthalein 

 
____  11.  What occurs as salt dissolves in water? 
 

1) The number of ions in the solution decreases, and the freezing point decreases 
2) The number of ions in solution decreases, and the freezing point increases. 
3) The number of ions in the solution increases, and the freezing point decreases. 
4) The number of ions in the solution increases, and the freezing point increases. 

 
____  12.  Which solution containing 1 mole of solute in 1000 g of water has the highest boiling point? 
 

1) KOH(aq)  2) CH3OH(aq)  3) Mg(OH)2(aq)  4) C12H22O11(aq) 
 
____  13.  The elevation of the boiling point is dependent on 
 

1) the nature of the solute 
2) the formula mass of the solute 
3) hydrogen bonding    
4)  the concentration of dissolved particles 

 
____  14.  A 1-kilogram sample of water has the lowest freezing point when it contains 
 

1) 1 X 1017
 dissolved particles 

2) 1 X 1019 dissolved particles 
3) 1 X 1021 dissolved particles 
4) 1 X 1023 dissolved particles 
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____ 15.  Which compound is an electrolyte? 
 

1) CCl4 
2) CH3OH 
3) C6H12O6 
4) Ca(OH)2 

 
 
16.    Predict the products and write a balanced equation using smallest whole number coefficients for the  
          following reaction: 
  
 H2SO4(aq)   +       KOH(aq)    _________________________________ 
 
 
17.  In a titration, 18.21 mL of 3.00 M NaOH(aq) were added to an Erlenmeyer flask containing 25.00 milliliters 

of HCl(aq) and three drops of phenolphthalein until one drop of the NaOH(aq) turned the solution a light-
pink color.  Calculate the molarity of the HCl(aq).   SHOW ALL WORK in space provided on answer sheet. 

 
18.    Explain the difference between an Arrhenius base and a Bronsted-Lowry base. 
 
 
19.  State the pH value of a sample that has 100 times fewer hydronium ions than an equal volume of a 

vinegar sample with a pH value of 3. 
 
 
20.  Write the dissociation equation for K3PO4.   
 
 
 
The following questions should be completed by all students in Honors Chemistry, as well as any student enrolled in AP 
Chemistry next year, or those students looking for a challenge. 
 
____  21.  The pOH of a solution is 5.  What is the concentration, in molarity, of the hydronium ion? 
 

1) 9 M 
2) 14 M 
3) 1 x 10-5 M 
4) 1 x10-9 M 

 
____  22.   Which of the following may be classified as a strong Arrhenius base? 
 

1) Al(OH)3    
2) Mn(OH)7 
3) CH3OH          
4) Sr(OH)2 

 
____  23.  Given the equation:    NaOH(s) +  H2O(l)   Na+

(aq)  +   OH-
(aq)   What is the OH-

(aq) concentration in a   
0.010 M solution of NaOH?  

 
1) 1.0 x 10-2 M  2) 3.0 x 10-2 M  3) 1 M  4) 3 M 
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____ 24.  Which solution would have the highest concentration of H+ ions? 
 

1) 0.15 M CH3COOH 
2) 1.0 M C6H12O6 
3) 0.15 M  HCl 
4) 1.0 M HNO3 
 

 

____  25. A solution has a hydroxide ion concentration equal to 1.0 X 10-3M.  Phenolphthalein is added  
                 to the solution.  The following conclusion can be made regarding this solution: 
 

1) The solution is acidic and it will be colorless. 
2) The solution is acidic and it will be pink. 
3) The solution is basic and it will be colorless. 
4) The solution is basic and it will be pink. 

 
 

26.  Write the correct name for HF(aq).  ___________________________ 
 
27.  Write the correct name for H2C2O4(aq).  ___________________________ 
 
28.  Write the correct chemical formula for chromic acid.  ____________________________ 
 
29.  Given two solutions, 0.10 M HCl and 0.10 M  HF, which solution has the greater concentration  
        of H+  ions?  Defend your answer. 
 
 
30.  Calculate the pH values for both solutions given in question #29, given that the 
        [H+] = 7.9 x 10-3M  in the 0.10 M HF(aq). 
 
 
31.   How many milliliters of 12.00 M HCl must be diluted to 5.0 L to prepare 0.75 M HCl? 
 
 
32.   Calculate the pH of a solution that has a [H3O+] = 8.4 x 10-11M. 
 
 
 
33.  Using particle diagrams, illustrate what would occur when 3 molecules of HBr,            ,   are added to  
       a beaker of water.     
 
 
 
 
 
 
 
 
 
 
 
 

Beaker of Water 
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Name  _______________________________________   Acids and Bases, and Colligative  Properties        Due 5/8/2020 
 

1 2 3 4 5 6 7 8 
 
 

       

 
 

9 10 11 12 13 14 15 
  

 
     

 
16. ___________________________________ 
 
  
17. 
 
 
 
 

18. 
 
 
 
 
19. _______________  20. ______________________________________________________ 
 
Supplemental questions for students in Honors Chemistry, future AP Chemistry students, or those seeking a challenge: 
 

21 22 23 24 25 
 
 

    

 
26. __________________________   27.  ________________________   28. __________________________ 
 
 
29. 
 
 
 

30.   pH of 0.10 M HCl(aq) =  ___________       pH of 0.10 M  HF(aq) =  ___________ 
 
31. _________________________________ 32.  ______________________________ 
 
33.     
    Beaker of water 
 

 


