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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?
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4. A certain reaction has of 1.75x10-1s-1a 00 °C. What is the value of the
nstant (k) at 40.0 °C fE 555kJ/m [?
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5. A student wants to study the decomposition of a gas “A” , and obtained the foIIO\;Eg 533 in

the lab. N% /\

Time (s) A E] > Qj‘\i{);jw \ )(P(]
0 (61‘& 1.00 x 102 ,c{ 3 [0,
60 C6.83 X 10-50 ’”L C{ @ / % 0‘:\9;

180 4.18 x 10-3
240 e 3.50 x 10-3 ) @’?7
oS K PED

300 J‘\O 3.01 x 10-3 { ' ]
)
360 2.64 x 1073 ~ g \ qé( 3'7 7 o H
a. What is the order of the reaction with respect to A? BRIEFLY explain your reasoning. %
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c. Whatisthe concentratlon of [A] after 500 seconds if the initial concentratlon [A]o was 0.0100
M?
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6. Given the following data below for the reaction with the rate defined as A[I-]/At
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a.

Potential Energy —

,;\_ 2/ NO3(gjf CO(g) > NO2(g) + CO2(g) fast

7. You study the following reaction in the lab: NO,(g) + CO(g) = NO(g) + CO4(g)
The experimental rate law is rate = k[NO2]?

Answer the following questions regarding this reaction.

Is the following reaction mechanism consistent with the experimentally observed rate law, W(M
rate = k[NO,]?? Explain.
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Circle the intermediate in the mechanism in part a

Does this reaction mechanism use a catalyst? (Circle one) YESO

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)
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For the reaction

2C(s)+N3(g)+5H,=22CHsNH,(g) K.=1.8x107¢

If you begin the reaction with 1.0 mol of N3, 2.0 mol of H,, and sufficient C(s) in a 2.00 L
container, what are the concentrations of N,, CHsNH;, and H, at equilibrium? & M
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°C for this process is 1.13 x 10, If a sample with an
to reach eguilibrium. What is the partial pressure of

10. For the equilibrium s;own below, Kyat 1100
initial Cl, gas pressure of 0.500 atm was allo
uilibrium AND the
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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.
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12. What is the vapo p e if 50.0 grams of calcium chloride d solved in 500.0 mL of wat
(density of wat 10g/mL) t 25.0 °C. The vapor pre t25.0Cis 23.8to
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