Chemistry 1413							Practice Exam Version
Unit Exam #3							


Part 1: Multiple Choice; four points each. Circle the correct response for each of the following questions or problems. You may write on this exam booklet.



1) How will an increase in temperature affect the amount of gas that can dissolve in a liquid? 
a) More gas will dissolve.
b) Less will dissolve.
c) It will not have an effect.
d) More or less gas will dissolve depending on the liquid.

2) In general, which type of intermolecular force is the weakest?
a) Dipole-dipole attraction
b) Ionic bonding
c) Hydrogen bonding
d) London force

3) If we dissolve 15 grams of sucrose in 125 grams of ethanol, what is the w/w% concentration?
a) 12%
b) 11% 
c) 89% 
d) 91%
 
4) If a cell is placed in a ______ solution, we expect it to swell until it ruptures.
a) hypotonic
b) hypertonic
c) isotonic
d) osmotonic

5) 125 mL of 6.0 M solution is diluted to a final volume of 550 mL. What is the resulting concentration?
a) 0.91 M
b) 1.1 M
c) 1.4 M
d) 4.9 M 

6) Which of the following is a base by the Arrhenius acid/base theory? 
a) CH3OH
b) SiH4
c) NH3
d) HCl

7) Which of the following is the conjugate base of HCO3-1?
a) NaOH
b) H2CO3
c) CO32-
d) None of these

8) What is the pH of a 0.01 M solution of HCl? 
a) -1
b) 1
c) -2
d) 2
 
9) If a solution has a pOH of 12 what is its pH? 
a) 2
b) 8
c) 10
d) 18

10) Which of the following will act as a buffer?
a) HCl + Cl-1
b) HCl + NaOH
c) Acetic acid + sodium acetate
d) Acetic acid + HCl

11) Which type of radiation is the greatest penetrating? 
a) Alpha 
b) Beta 
c) Positron 
d) Gamma 

12) What type of radioactive decay process will an isotope that has too many neutrons undergo? 
a) Alpha decay
b) Beta decay
c) Positron emission 
d) Electron capture

13) What is the product of the alpha decay of radon-222? 
a) Radon-223
b) Astatine-222 
c) Polonium-218
d) Francium-222

14) Which of the following medical imaging techniques relies on detection of gamma radiation? 
a) CAT scan
b) MRI
c) PET scan
d) X-ray 

15) The ultimate source of the energy released during nuclear reactions is ____.
a) differences in the bond energies of the reactants and products
b) differences in the quantum states of the reactants and products
c) differences in the heat content of the reactants and products
d) differences in the binding energies of the reactants and products



Part 2: Show your work for 10 points each. 

1. 2.45 grams of sodium carbonate are dissolved in enough water to make 754 mL of solution. A) What is the w/v% concentration? B) What is the molarity? C) what additional information do you need in order to calculate the w/w% of this mixture?

2. Nitric acid is a strong acid. Nitrous acid is a weak acid with Ka = 4.47 x 10-4. 
A) Calculate the pH of 0.57 M nitric acid and the pH of 0.57 M nitrous acid. 
B) What is the pH of buffer that contains equal amounts of nitrous acid and sodium nitrite (its basic salt)?

3. Sketch a titration curve for a weak acid titrated with a strong base. Label the pH at the equivalence point; the Ka for this acid is 1.8 x 10-5. How will the titration curve for a strong acid titrated with a strong base look compared to this curve?

4. The half-life of radioactive radium-226 is 1620 years. How long would you have to store radioactive radium-226 waste for it to decay from 1.5 g to less than 0.01 g?

Answer Key:
Part I: b, d, b, a, c, c, c, d, a, c, d, b, c, c, d
Part II:
1. A) 0.337%; B) 0.0307 M; C) we would need to know the density of the solution in order to calculate its mass from its volume. 

2. A) pH = 0.24 for nitric acid; pH = 1.80 for nitrous acid; B) pH = 3.34 for the nitrous acid buffer.
3.



If we titrate a strong acid with a strong base, the pH on the curve will start out lower since a strong acid has a greater [H+] concentration than a weak one. The equivalence point will have a pH of 7, which is neutral. The shape of the curve will also be sharper, since the acid/base mixture is not a buffer.

4. After 8 half-lives have elapsed, the concentration drops to 0.0059, which is below 0.01. Therefore, it takes 8 x 1620 = 1.30 x 104 years.
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