Thermochemistry Review
26. Distinguish between endothermic and exothermic processes. Give one example of each.
27. Determine the specific heat of a material if a 12.0g sample absorbed 96.0 J as it was heated from 20.0(C to 40.0(C.

28. If 22.0 mL of water containing 0.030 mol of HCl is mixed with 38.0 mL of water containing 0.030 mol of NaOH in a calorimeter such that the initial temperature of each solution was 27.0(C and the final temperature of the mixture is 35.0(C, how much heat (in kJ) is released in the reaction? Assume that the densities of the solutions are 1.00 g/mL.

29. Given the equation 
3CO(g) + Fe2O3(s) ( 2Fe(s) + 3CO2(g) + 24.7 kJ,
 how much heat is released when 56.0 g of CO react?

31. What is the enthalpy change, ∆H in kJ, for the following reaction?

2Mg(s) + SiCl4(l) ( Si(s) + 2MgCl2(s)

Use the following:

Si(s) + 2Cl2(g) ( SiCl4(l) ∆H = - 687 kJ

Mg(s) + Cl2(g) ( MgCl2(s) ∆H = - 641 kJ

32. What is the standard heat of reaction (∆H() for the combustion of ethane, C2H6(g), to form carbon dioxide gas and water? Write the final balanced equation for the reaction.

Standard heats of formation:

C2H6 = - 84.68 kJ

O2(g) =  0.0 kJ

CO2(g) = - 393.5 kJ

H2O(l)  = - 285.5 kJ

Reaction Rate and Equilibrium

Solve the following problems. Show your work.

24. Calculate the value of Keq for this reaction at equilibrium.

2NOCl(g) ↔ 2NO(g) + Cl2(g)

An analysis of the equilibrium mixture in a 1-L flask gives the following results:

NOCl, 0.30 mol; NO, 1.2 mol; Cl2, 0.60 mol.

25. Carbon monoxide and hydrogen are combined in the commercial preparation of methyl alcohol.

CO(g) + 2H2(g) ↔ CH3OH(g)

At a certain set of conditions, the equilibrium mixture contains 0.020 mol/L of CO, 0.60 mol/L of H2, and the equilibrium constant is 2.2 x 102. What is the concentration of CH3OH in the equilibrium mixture?

26. Predict the changes in the equilibrium position for this reaction when the following changes are made:

2A(g) + B(g) ↔4C(g) + heat

a. decrease the concentration of C

b. add more heat

c. increase the concentration of A

d. increase the pressure

In each case, state whether the change causes a shift that favours the formation of reactants or of products.

28. The rate law for the following reaction is: Rate  =  k[A]a [B]b. 

aA + bB (  cC + dD

From the data in the following chart, find the order of the reaction with respect to A and B, as well as the overall order.
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25. Given the following system at equilibrium:

4HCl(g) + O2(g) ↔ 2H2O(g) + 2Cl2(g) + heat
determine the effect of each of the following changes on the equilibrium position of the system (shifts right or left) and on the amount of Cl2(g) that would result (increases or decreases):
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26. At equilibrium, the concentrations of the components of the reaction in problem 25 are as follows: [HCl] = 1.2 x 10-3 mol/L, [O2] = 3.8 x 10-4 mol/L, [H2O] = 5.8 x 10-2 mol/L, and 
[Cl2] = 5.8 x 10-2 mol/L. Determine the value of Keq for this system.

29. Given:

N2(g) + 3H2(g) ↔ 2NH3(g) with Keq = 6.59 x 10-3 at 450°C

If [NH3] = 1.23 x 10-4 mol/L and [H2] = 2.75 x 10-6 mol/L at equilibrium, what is the concentration of N2 at equilibrium?

Acid and Base Review

30. Calculate the pH for the following solutions. State whether each solution is acidic, basic, or neutral.

a. [H+] = 1 x 10 -9
b. [OH-] = 1 x 10-4
c. [H+]  =  1 x 10 -7
31. Calculate the hydrogen-ion concentration [H+] for an aqueous solution in which 
[OH-] = 1 x 10-12 mol/L. Is this solution acidic, basic, or neutral?

32. Write the expression for Ka for each acid. Assume that one hydrogen is ionized in each case.

a. H2SO3
b. HNO3
33. Write complete and balanced equations for each of the following acid–base reactions.

a. HBr + Mg(OH)2 (
b. H2SO4 + Al(OH)3 (
34. Predict whether an aqueous solution of each salt will be acidic, basic, or neutral.

a. Na2CO3 c. (NH4)2SO4

35. For each of the following, fill in the concentration of the requested ion, the pH, and the type of solution (acid, base, or neutral).
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36. How many moles of sulphuric acid would be required to neutralize 0.35 mol of KOH?

37. Use the Brønsted-Lowry definitions of acids and bases to identify the acid, base, conjugate acid, and conjugate base in each of the following reactions.

a. HF(aq) + H2O(l) ↔ H3O+(aq) + F-(aq)

b. HCl(g) + H2O(l) ↔ H3O+(aq) + Cl-(aq)

c. HC2H3O2(aq) + H2O(l) ↔ H3O+ (aq) + C2H3O2 -(aq).
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38. A 0.1000M solution of ethanoic acid (HC2H3O2) is only partially ionized so that 
[H+] = 2.25 x 10-3 M. What is the acid ionization (dissociation) constant for this acid?

Organic Chemistry

25. Draw the two structural isomers of butane.

26. Draw the correct structural formula for: 4–ethyl–2,6–dimethyl–2–heptene.

39. Draw condensed structural formulas for each of the following compounds with the C-H bonds understood.

a. 2,3–dimethylpentane

b. 4–ethyl–2,3–dimethyl–2–hexene

c. 5,5–diethyl–4,6,7–trimethyl–2–octyne

40. Name each of the following according to the IUPAC system.
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30. Write the general structure for each of the following types of compounds.

a. halocarbon

c. ester

d. carboxylic acid
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