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Data

Avogadro’s number  6.022 x 1023 /mol

PV = nRT

R = 0.0821 L atm/mol K = 62.4 L torr/mol K

1 atm = 760 torr = 760 mm Hg = 100 kPa 

M = mole/liter

pH = -log [H3O+]

1. (9 points) Define the following terms

a. buffer

b. catalyst

c. supersaturated solution

2. (9 points) Use the terms soluble, insoluble, miscible, or immisible to describe the behavior of the following pairs of substances when shaken together:

a. 25 mL of water and 1 g of salt -- the resulting mixture is clear and colorless.

b. 25 mL of water and 1 g of solid silver chloride -- the resulting mixture is cloudy and solid settles out.

c. 25 mL of water and 5 mL of mineral oil -- the resulting mixture is cloudy and gradually separates into two layers.

3. (6 points) Explain how you would prepare 500.0 mL of a 0.175 M solution of silver nitrate from a 2.00 M solution of silver nitrate.

4. (6 points)  What is the difference between a nonhydrated ion and a hydrated ion?  Draw a sketch using the Cl( ion to help illustrate your answer.

5. (6 points)  Calculate the concentration in %(w/w) for a solution containing 5.20 g of CaCl2 dissolved in 125 g of water.

6. (6 points) Calculate the number of grams of vitamin C (C6H8O6) needed to prepare 75.0 mL of 0.425 M vitamin C.

7. (6 points) 350.0 mL of 0.2849 M HCl was reacted with excess sodium carbonate according to the following reaction.  

Na2CO3(s)  +  2 HCl(aq)  ((  2 NaCl(aq)  +  H2O(l)  +  CO2(g)

a. How many moles of carbon dioxide will be produced?  

b. (3 points extra credit) What volume of carbon dioxide at 498 torr and 37.0oC will be produced?

8. (6 points) Would you expect a crushed antacid tablet (like Alka-Seltzer) to dissolve faster or slower than a whole tablet?  Explain.

9. (6 points) Complete the following acid base reaction and identify the acids, bases, and conjugate acid/base pairs.

HIO     +     NO2(    (( 

10. (12 points) Complete the following table
[H3O+]
[OH-]
pH
pOH

6.761 x 10-4M









5.386



11. (4 points) Name the following compounds

a. H2SO4(aq)






b. HBr(aq)






12. (6 points) Explain what is wrong with the following statements

a. A neutral solution is prepared in which [H3O+] is twice [OH(].

b. The [H3O+] is measured for a basic solution and found to be 3.2 x 10(5 M.

13. (6 points) Could a mixture of ammonia (NH3), a weak base, and ammonium chloride (NH4Cl) behave as a buffer when dissolved in water?  Use reaction equations to justify your answer.

14. (8 points) Complete and balance the following equations.  (Assume that a reaction takes place.  Hint-the most common charge on copper is +2.) 

a.     Cu +      AgNO3  ((
b.     H2SO4  +      NH4OH  ((
15. (6 points) Calculate the molarity of a 21.8%(w/w) solution of sodium chloride with a density of 1.28 g/mL.












