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Chemistry 1 
 

Sample Problems 
 

1. Just as Lewis structures map out the valence electrons in atoms, Lewis acids 

accept electrons and Lewis bases donate electrons.  

 

a.  H is the Lewis acid and H2O is the Lewis base. 

b.  AlCl3 is the Lewis acid and Cl- is the Lewis base. 

 

2. PCl3 will behave as a Lewis base, donating electrons to a coordinate covalent 

bond because it has a non-bonding pair of electrons.  

 

 

 
You do NOT have to do #7 
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10. Arrhenius acids have an [H+] > 10-7 M and bases have an [H+] < 10-7 M. 

 Arrhenius bases have an [OH-] > 10-7 M and acids have an [OH-] < 10-7 M. 

 A neutral solution has [H+] = 10-7 M and [OH-] = 10-7 M. Therefore, [H+] = 

[OH-] = 10-7 M. 

 

a.  [H+] < 10-7 M is a base 

b.  [OH-] > 10-7 M is a base 

c. [H+] > 10-7 M is slightly acidic 

d.  [OH-] = 10-7 M is neutral 

 

11. Acidity or basicity depends on kw = [H+] x [OH-] = 10-14 M. 

 If [OH-] = 1.0 x 10-3 M, then [H+] = 10-14 M / [OH-] = 1.0 x 10-11 M (basic) 
 

12. pH = -log10 [H
+]  

  

a.  pH = -log10 [4.5 x 10-2 M]  = -log 4.5 + (-log 10-2) = -0.65 + 2 = 1.35 

 

 b.  pH = -log10 [8.7 x 10-6 M]  = -log 8.7 + (-log 10-6) = -0.94 + 6 = 5.06 

 

 c.  pH = -log10 [1.5 x 10-3 M]  = -log 1.5 + (-log 10-3) = -0.18 + 3 = 2.82 

 

 d.  pH = -log10 [1.2 x 10-3 M]  = -log 1.2 + (-log 10-3) = -0.08 + 3 = 2.92 

 

13. pH = -log10 [H
+] … when the number is 1.0, use the negative superscript as 

the pH 

  

a.  pH = -log10 [1.0 x 10-12 M]  = -log 1.0 + (-log 10-2) = 0 + 12 = 12 

 

 b.  pH = -log10 [1.0 x 10-4 M]  = -log 1.0 + (-log 10-4) = 0 + 4 = 4 

 

14. [This is an optional question.] 

 Since pH = -log10 [H
+], then [H+] = antilog -pH  

Antilog on your calculator is usually “shift” “log”. Put in the pH, negate it and 

then take the antilog. 
  

a.  [H+] = antilog –(5.00) = 1.0 x 10-5 M 

pH = -log10 [H
+] … if the number has no decimal greater than 1,  

[H+] = 1.0 x 10-pH  
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b.  [H+] = antilog –(12.83) = 1.5 x 10-13 M 

 

15. [This is an optional question.] 

 Since pH = -log10 [H
+], then [H+] = antilog -pH  

Antilog on your calculator is usually “shift” “log”. Put in the pH, negate it and 

then take the antilog. 
  

a.  [H+] = antilog –(4.00) = 1.0 x 104 M 

pH = -log10 [H
+] … if the number has no decimal greater than 1,  

[H+] = 1.0 x 10-pH  

 

b.  [H+] = antilog –(11.55) = 2.8 x 10-12 M 

 

16. Acidity or basicity depends on kw = [H+] x [OH-] = 10-14 M. 

Therefore, [H+] = 10-14 M / [OH-]. Then, pH = -log10 [H
+] 

 

a. [H+] = 10-14 M / [4.3 x 10-5 M] = 2.3 x 10-10 M 

 pH = -log10 [2.3 x 10-10 M] = -log 2.3 + (-log 10-10) = -0.36 + 10 = 9.64 

 

b. [H+] = 10-14 M / [4.5 x 10-11 M] = 2.2 x 10-4 M 

 pH = -log10 [2.2 x 10-4 M] = -log 2.2 + (-log 10-4) = -0.34 + 4 = 3.66 

 

17. Acidity or basicity depends on kw = [H+] x [OH-] = 10-14 M. 

Therefore, [H+] = 10-14 M / [OH-]. Then, pH = -log10 [H
+] 

 

a. [H+] = 10-14 M / [5.0 x 10-9 M] = 2.0 x 10-6 M 

 pH = -log10 [2.0 x 10-6 M] = -log 2.0 + (-log 10-6) = -0.3 + 6 = 5.7 

 

b. [H+] = 10-14 M / [8.3 x 10-4 M] = 1.2 x 10-11 M 

 pH = -log10 [1.2 x 10-11 M] = -log 1.2 + (-log 10-11) = -0.08 + 11 = 10.92 
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19.2 Lesson Check 

 
22. pH = -log10 [H

+]  

 a.  pH = -log10 [1.0 x 10-6 M]  = -log 1.0 + (-log 10-6) = 0 + 6 = 6.0 

b.  [H+] = 0.00010 M = 1.0 x 10-4 M  

pH = -log10 [1.0 x 10-4 M]  = -log 1.0 + (-log 10-4) = 0 + 4 = 4.0 

c. Acidity or basicity depends on kw = [H+] x [OH-] = 10-14 M. 

[OH-] = 1.0 x 10-2 M,  

then [H+] = 10-14 M / [OH-] = 1.0 x 10-12 M (acidic) 

pH = -log10 [1.0 x 10-12 M]  = -log 1.0 + (-log 10-12) = 0 + 12 = 12.0 

d. Acidity or basicity depends on kw = [H+] x [OH-] = 10-14 M. 

[OH-] = 1.0 x 10-11 M,  

then [H+] = 10-14 M / [OH-] = 1.0 x 10-3 M (acidic) 

pH = -log10 [1.0 x 10-3 M]  = -log 1.0 + (-log 10-3) = 0 + 3 = 3.0 

 

24. pH = -log10 [H
+] … if the number has no decimal greater than 1,  

[H+] = 1.0 x 10-pH  

Acidity or basicity depends on kw = [H+] x [OH-] = 10-14 M. 

Therefore, [OH-] = 10-14 M / [H+].  

 a.  pH = 6.00 = 1.0 x 10-6 M = [H+]; [OH-] = 1.0 x 10-8 M 

 b.  pH = 9.00 = 1.0 x 10-9 M = [H+]; [OH-] = 1.0 x 10-5 M 

 c.  pH = 12.00 = 1.0 x 10-12 M = [H+]; [OH-] = 1.0 x 10-2 M 
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You do NOT have to do #25-26 

 
 

19.3 Lesson Check 
You do NOT have to do #32 
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41.  Write a balanced chemical equation for each: 

 a.  HCl  +  KOH    KCl  + HOH 1:1 mol ratio … 0.03 mol  

 b.  HCl  +  NH3    NH4
+Cl  + HOH 1:1 mol ratio … 2 mol  

 c.  2HCl  +  Ca(OH)2    CaCl2
  + 2HOH 2:1 mol ratio … 0.2 mol   
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19.5 Lesson Check 

 
48. (NH4)2SO4 is the product of a strong acid (H2SO4) and a weak base (NH3), 

yielding an acidic solution. 
 

 


