Practice Problems Unit 3
Chapter 8:
According to collision theory, a reaction occurs when two molecules undergo a reactive collision. A reactive collision is one that has both favorable geometry and enough force to meet the activation energy requirements. Use collision theory to explain why an increase in concentration increases the reaction rate. 

Write the equilibrium constant expression for the following chemical reaction: H2(g) + I2(g)  2HI(g)
At a particular temperature, the equilibrium concentrations are [H2]=[I2]= 0.86 M and [HI] = 0.27 M. what is the value of the equilibrium constant at this temperature? ANSWER: K = 0.099; to show your work, show your calculation.

In the equilibrium reaction from the previous problem, the formation of HI is exothermic (the left to right direction gives off heat). Use LeChatelier’s principle to predict what will happen if the equilibrium is disturbed by A) addition of HI, B) an increase in temperature, or C) a decrease in pressure. ANSWER: A) shift , B) shift , C) no change. To show you work, explain these answers. HINT FOR PART C: look at the balanced equation and count the number of moles of gas on both sides of the equation.

Chapter 9:
HBr is a strong acid. KOH is a strong base. HNO2 is a weak acid. Methyl amine, CH3NH2, is a weak base. KNO2 is a basic salt, and CH3NH3Br is an acidic salt. Write your own examples (different from mine) of a strong and a weak acid, a strong and a weak base, an acidic salt, and a basic salt. 

Acetic acid aqueous solution reacts with hydrogen phosphate ion to form acetate ion and dihydrogen phosphate ion; in this reaction, dihydrogen phosphate is the conjugate acid. Write the balanced chemical reaction equation and label the acid and base and the conjugate base. 

What are the pH values of 0.030 M solutions of hydrochloric acid, sodium hydroxide, formic acid, and ammonia? Ka for formic acid is 1.78 x 10-4. Kb for ammonia is 1.75 x 10-5. How would you prepare a buffer based on formic acid? What would its pH be? ANSWER: pH of 0.030 M solutions: HCl = 1.52; NaOH = 12.48; formic acid = 2.64; and NH3 = 10.86. To show your work, show the calculation. A buffer based on formic acid would contain equal amounts of formic acid and its conjugate base. It would have a pH of 3.75. Once again, show your calculations.

Chapter 10:
What is the product of the beta decay of phosphorus-32? ANSWER: sulfur-32. To show your work, write the balanced nuclear reaction.

Carbon-12 is stable, but carbon-11 and carbon-14 are both radioactive. Radioactive carbon-11 decays by positron emission, but carbon-14 decays by beta emission. Use the neutron to proton ratio to explain why. HINT: You may find it helpful to write the nuclear reactions, identify the products and compare the numbers of nucleons. 

A sample of charcoal from archeological site has about 6% of the amount of carbon-14 that a similar, modern sample has. If the half-life of carbon-14 is 5730 years, how old is the charcoal? ANSWER: about 23,000 years. Show your calculation.
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