Chemistry I-2 HONORS Ch. 14 & 15 “Solutions”  Name _______________________

Students should be able to... 
· Define: soluble, 

HYPERLINK "http://dbhs.wvusd.k12.ca.us/Solutions/Intro-to-Solutions.html"
solute, solvent, solution, electrolyte, nonelectrolyte, types of solutions (combination of phases), saturated, unsaturated, supersaturated, dilute, concentrated, aqueous, etc. 
· List factors that affect solubility 
· Calculate Molarity. 
· Calculate % by mass 

· Make solutions of known volume and Molarity (laboratory) 

· Standardize a NaOH solution by titration (laboratory) 

Sample problems!

1. A solution is prepared by mixing 1.0 grams of benzene (C6H6) in 100 g of water to create a solution total volume of 100 ml. Calculate the molarity and mass percent of benzene in the solution.  (0.128M, 0.99%)

2. Calculate the molarity of a solution that contains 1.22 grams of hemoglobin (MW = 68300 g/mol) in 165 ml of solution.   (1.08 X 10-4 M)

3.  How much solute was used to make a 40% solution of NaCl in H2O if 150 grams of water were used?  (100. g NaCl)
4. How many grams of Al(OH)3 are needed to make 300 mL of a 0.43M solution?   (10.1 g)

5. How many moles of PbSO4 are needed to make 200 mL of a 3.7M solution?  (0.74 mol)

6. What is the volume, in mL, of a 1.7M solution that contains water and 284 grams of C6H12O6? (930 mL)

Chemistry I-2 HONORS Study Guide for Acids and Bases (Chapter 14 & 15)

Students should be able to... 
· Know properties of acids and bases 
· Know definitions of acids and bases according to Arrhenius, Bronsted-Lowry, and Lewis. 
· Label Bronsted-Lowry acid-base reactions as acid, base, conjugate acid, and conjugate base
· Identify polyprotic acids and bases.
· Review naming of acids, both binary and ternary. 
· Calculate pH, pOH, H+ concentration, and OH- concentration for either a strong or weak acid or base. 
· Calculate the solute and solvent necessary for a dilution 
· Calculate the volume necessary to neutralize an acid/base 

· Measure the pH and acidity/alkalinity of household chemicals (laboratory) 
· Calculate the % by mass of acetic acid in vinegar (laboratory) 
Review problems

1. List three properties of acids.

2. List three properties of bases.
Fill in the table concerning definitions of acids and bases.

	Definition
	Acid
	Base

	Traditional (Arrhenius)


	
	

	
	Electron pair acceptor
	

	
	
	Proton acceptor


Name the following acids.  Circle any polyprotic acids.

9.  H3PO4 ____________________________________________

10.  HF       ____________________________________________

11.  H2S     ____________________________________________

12.  HNO3   ____________________________________________

13.  HClO4 ____________________________________________

Solve.

14. 
[H+]  =  5.32 X 10 -4
    
[OH‑] = 

    
pH    =

    
pOH   = 

Acid or Base? _______
15.
[H+]  =

    
[OH‑] = 8.32 X 10 -2
    
pH    =

    
pOH   = 

Acid or Base? _______

16.
[H+]  =

    
[OH‑] =

    
pH    = 8.4

    
pOH   = 

Acid or Base? _______

17. 
[H+]  =

    
[OH‑] =

    
pH    =

    
pOH   = 10.9

Acid or Base? _______

Titrations

18. A 25.0 ml sample of vinegar requires 28.33 mL of a 0.953 M solution of NaOH for titration to the equivalence point. What mass in g of acetic acid is in the vinegar sample, and what is the concentration of acetic acid in vinegar? 

Dilutions
19. How much water and how much 12.0 M HCl must be used to prepare 500. mL of a 1.00 M HCl solution? 

Bronsted-Lowry Pairs

Label each compound in the equation using the following terms:  acid, base, conjugate acid, conjugate base.

20.
HNO3 
+ 
H2O 
<===> 
H3O+ 
+ 
NO3¯

21.
NH3 
+ 
H2O 
<===> 
NH4+ 
+ 
OH¯

22.
HCO3 -  + 
 H2O 
<===> 
H3O+ 
+ 
CO3-2
pH of strong/weak acids/bases

Find the pH of each of the following.
23.  
0.81M  HNO3
24. 
1.2M NaOH

25.  
0.35M HC2H3O2
(Ka = 1.8 X 10-5)
26. 
0.10M  CH3NH2
(Kb = 4.4 X 10-4)
Answers:

9.  phosphoric acid

10. hydrofluoric acid

11. hydrosulfuric acid

12.  nitric acid

13. perchloric acid

14.  [OH-] = 1.88 X 10-11; pH = 3.27; pOH = 10.7; Acid

15.  [H+] = 1.20 X 10-13; pH = 12.9; pOH = 1.08; Base

16.  [H+] = 4.0 X 10-9; [OH-] = 2.6 X 10-6; pOH = 5.6; Base

17.  [H+] = 7.94 X 10-4; [OH-] = 1.26 X 10-11; pH = 3.10; Acid

18.  1.08 M; 1.6 g
19.  41.6 mL acid; about 458 mL H2O
20.  Acid; Base; Conj. Acid; Conj. Base

21.  Base; Acid; Conj. Acid; Conj. Base

22. Acid; Base; Conj. Acid; Conj. Base

23.  0.092

24.  14.1
25.  2.6
26.  11.8

