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1. Rank the following solutions in terms of increasing boiling point (lowest to highest boiling point)

0.100 m CaClz, 0.40 m C6H1205, 0.125 A|C|3, 0.2m C12H22011

Order (low to high bp)

2. Concentrated HCl is 37% by mass HCl with a solution density of 1.2 g/mL.

a. What is the molality of the solution?

b. What is the molarity of the solution?



3. Myoglobin is a protein that uses a heme group to bind oxygen. A sample of myoglobin (a non-
electrolyte) with a mass of 1.0 grams is dissolved in water for a final volume of solution of 100.0
mL. The osmotic pressure of the solution is 11.0 torr at 25.0°C. Find the molar mass of
myoglobin.



4. A certain reaction has a rate constant of 1.75 x 10-1 s-1 at 20.0 °C. What is the value of the rate
constant (k) at 40.0 °C if Ea = 55.5 kJ/mol?



5. Astudent wants to study the decomposition of a gas “A” , and obtained the following data in

the lab,

Time (s) [A], (M)

0 1.00 x 102

60 6.83 x 1073

120 5.18 x 1073

180 4,18 x 1073

240 3.50 x 103

300 3.01 x 1073

360 2.64 x 1073

a. What is the order of the reaction with respect to A? BRIEFLY explain your reasoning.

b. What is the differential rate law including the value of the rate constant with units?

c. What is the concentration of [A] after 500 seconds if the initial concentration [A], was 0.0100
M?



6. Given the following data below for the reaction with the rate defined as A[l-]/At

I"+0OClI- — 107+CI”

3
1 2
[-] 0.10 0.20 0.30
[OCI-] 0.050 0.050 0.010
Rate a -4 1.83x10™
(M/ s 3.05x10 6.20 x10 :

a. Determine the rate law for the reaction

b. What is the rate constant with units for the reaction?



Patential Energqy —

7. You study the following reaction in the lab: NO,(g) + CO(g) = NO(g) + CO(g)
The experimental rate law is rate = k[NO2]?

Answer the following questions regarding this reaction.

a.

Is the following reaction mechanism consistent with the experimentally observed rate law,
rate = k[NO,]*? Explain.

1. NO2(g) + NO2(g) = NO3(g) + NO(g) slow
2. NO3(g) + CO(g) > NO2(g) + CO2(g) fast

b. Please write a rate law for each elementary step in part a.

c. Circle the intermediate in the mechanism in part a

d. Does this reaction mechanism use a catalyst? (Circle one) YES OR NO

8. Please label the following reaction coordinate diagram below

Reactants (R), products (P), transition state 1 (TS1), transition state 2 (TS2), activation energy for

step 1(Eal), activation energy for step 2 (Ea2), intermediate (1), and AH (including whether exo- or
endothermic)

Reaction Progress ——



For the reaction
2C(s)+Nz(g)+5H,==2CHsNH;(g) K.=1.8x107°

If you begin the reaction with 1.0 mol of N3, 2.0 mol of H,, and sufficient C(s) ina 2.00 L
container, what are the concentrations of N, CHsNH,, and H; at equilibrium?



10. For the equilibrium shown below, K, at 1100°C for this process is 1.13 x 10”. If a sample with an
initial Cl, gas pressure of 0.500 atm was allowed to reach equilibrium. What is the partial pressure of
each gas at equilibrium AND the total pressure in the reaction vessel?

Chig) S 2ci(g)



11. A certain species of fish requires a dissolved oxygen concentration of 7.5 mg O, / L of water.
Suppose the temperature of a lake in summer is 28.0°C. Would the fish be able to survive in this
lake? The Henry’s law constant (ky is 1.2 x 10 M/atm) at this temperature. The partial pressure
of oxygen gas is 0.17 atm at 28.0 C. Please show all your work.



12. What is the vapor pressure if 50.0 grams of calcium chloride is dissolved in 500.0 mL of water
(density of water is 1.0 g/mL) at 25.0 °C. The vapor pressure of water at 25.0 C is 23.8 torr.



