SAMPLE MIDTERM EXAM III, CHEM 132
1) What is the oxidation number of chromium in Cr2O7-2?
A.  +3      B. +7      C.  -2      D.  +6
2) What is the pH of concentrated HCl(aq) where the concentration of H+(aq) = 12.00 M/
A.  2.485     B.  1.08    C.   -1.08     D.  12.00
3) The Hrxn = -5757 kJ for the following reaction at 25.0 C.  How many kJ of heat are released when  29.00 g of liquid butane, C4H10(l) is combusted?   2 C4H10(l) + 13 O2(g)  8 CO2(g) + 10 H2O(l)
A.  719.5 kJ     B.  1439 kJ     C.  2877 kJ     D.  5755 kJ
4) Calculate the work, w, in kJ that will be gained or lost by the system when a gas is compressed from 35 L to 5.0 L using a constant external pressure of 2.5 atm.
A.  -7.6 kJ    B.  +2.5 kJ     C.  +7.6 kJ     D.  -76 kJ
5) Regarding the reaction, Mg(s) + Cu+2(aq)  Mg+2(aq) + Cu(s), which statement is incorrect?
A. Cu+2 is oxidized  B. Mg is oxidized  C. Mg is the reducing agent  D. Cu+2 is the oxidizing agent
6) Which of the following equations illustrates the standard molar enthalpy of formation of C3H8O4(l)?
A. 3 C(s) + 8 H(g) + 4 O(g)   C3H8O4(l)
B. C3(s) + H8(g) + O4(g)   C3H8O4(l)
C. 3 C(s) + 4 H2(g) + 2 O2(g)   C3H8O4(l)
D. 3 C(s) + 4 H2O(l)   C3H8O4(l)
7) Ethene, C2H4,reacts with excess oxygen to produce carbon dioxide, water, and heat according to the balanced equation C2H4(g) + 3 O2(g)  2 CO2(g) + 2 H2O(l).  What is the enthalpy change for the related reaction  4 CO2(g) + 4 H2O(l)  2 C2H4(g) + 6 O2(g)?
A. -705 kJ     B.  +1411 kJ     C.  -2822 kJ     D.  +2822 kJ
8) Which combination of enthalpy and entropy results in a reaction only being spontaneous at high T? 
A. H is positive and S is positive.
B. H is negative and S is positive.
C. H is negative and S is negative.
D. H is positive and S is negative.
9) Which substance is the reducing agent in this chemical  reaction? 
                          2 NH4Cl(aq) + K2Cr2O7(aq) + 6 HCl(aq)  2 CrCl3(aq) + 2 KCl(aq) + N2(g) + 7 H2O(l)
A. NH4Cl(aq)  B. K2Cr2O7(aq)  C. HCl(aq) D. None; the reaction is not redox.
10) Which molecule can NOT exhibit hydrogen bonding?
A.  NH3     B.  SiH4     D.  CH3OH     D.  HOH 
11) The entropy change, Svap, for the conversion of dry ice to carbon dioxide gas at 25C  _____
A. is equal to zero.      B. is greater than zero     C. is less than zero     D. cannot be predicted.
12) Chloroform has a normal boiling point of 61.2C and Hvap = + 29.2 kJ/mol.  What is its Svap ?
A. + 11.5 J/K-mol     B. +52.7 J/K-mol     C. +87.3 J/K-mol     D. +477 J/K-mol
 13) Which of the following molecules has the strongest dispersion forces in the liquid state?
A. CO2     B.  SO3     C. N2     D. SF6
14) Which species cannot react as  a Lewis acid?
A. BF3     B. CF4     C. AlCl3     D. Cr+3
15) Identify the Lewis acid(s) in the reaction  Zn(H2O)4+2  +  4 NH3   Zn(NH3)4+2  +  4 H2O. 
A. both H2O and NH3   B. only NH3   C.  Zn(NH3)4+2      D. Zn(H2O)4+2    
  16) To the right is an abbreviated activity series for elements with the most active element at the top and the least active at the bottom.  Based on this series, which of the following reactions will occur?
A. Cu  +  2 H+   H2  +  Cu+2                              Li (most active metal)
B. Au  +  3 Cu+1   3 Cu  +  Au+3                      Al
C. Zn  +  2 Li+   2 Li  +  Zn+2                            Zn
D. 2 Al  +  3 Zn+2    2 Al+3  +  3 Zn                 H2
                                                                              Cu
                                                                              Au
17) In which of the following molecules would hydrogen bonding be expected to cause an unusually high boiling point?
A.  SF4    B. CH4     C.  N2H4     D. CF2H2
18) Which of the following compounds would exhibit dipole-dipole interactions in the liquid state?
A. OCl2     B. CaCl2     C. N2     D.  PF5
19) Which of the following reactions represents an increase in the entropy of the molecules?
A. MgCO3(s)  MgO(s) + CO2(g)
B. SF4(g) + F2(g)  SF6(g)
C. N2(g) + 3 H2(g)  2 NH3(g)
D. Pb+2(aq) + 2 I-(aq)  PbI2(s)
20)  Hydrogen gas can be turned into a liquid at 21 K.  Which intermolecular force is most important in the liquification of hydrogen?
A. ion-ion     B. dipole-dipole    C. hydrogen bonding     D. dispersion
21) Write a balanced, net-ionic half reaction in basic solution for MnO4-1(aq)  MnO2(s)
22) Calculate H at 25C for the reaction 4 CO(g) + 2 NO2(g)  4 CO2(g) + N2(g) from these data: 
0.5 N2(g) + 0.5 O2(g)  NO(g)	H = +91.3 kJ
2 NO(g) + O2(g)  2 NO2(g)	H = -116.2 kJ
2 CO(g) + O2(g)  2 CO2(g)	H = -566.0 kJ

23) Calculate the enthalpy change at 25.0C  of the reaction C3H8(g) + 5 O2(g) 3 CO2(g) + 4 H2O(l) given the following data at 25.0C:   Hf = -103.8 kJ/mol for C3H8(g), -393.5 kJ/mol for CO2(g),  and                    -285.8 kJ/mol for H2O(l). 
[bookmark: _GoBack]24)  Write a balanced, net-ionic equation for the following redox reaction in acidic solution.  Also determine the number of moles of electrons that are transferred in the balanced reaction.
Al(s) + S2O3-2  Al+3(aq) + H2S(g)
25) When 0.967 g of Na2O(s) is added to 509.0 g of water at 25.0C in a calorimeter, the temperature of the resulting solution increases to 42.4C.  Assuming that the specific heat capacity of the solution is 4.18 J/g-C and that the calorimeter itself absorbs a negligible amount of thermal energy, calculate H in kJ/mol for the reaction Na2O(s)  +  H2O(l)  2 NaOH(aq). 


26) A 25.00 mL solution of iron(II) sulfate is titrated with 0.1500 M KMnO4 in a redox titration.
 10 FeSO4(aq)  +  2 KMnO4(aq)  +  8 H2SO4(aq)  2 MnSO4(aq) + 5 Fe2(SO4)3(aq) + 8 H2O(l)
If the equivalence point is reached at a volume of 12.35 mL, what is the molar concentration of the iron(II) sulfate solution?
27) Estimate the enthalpy of reaction at 298 K for the reaction shown, given the average bond energies below.       CH4(g) + 2 O2(g)  CO2(g) + 2 H2O(g).
Bond                     Bond Energy (kJ/mol)
C-H		410
C=O		732
C-O		350
H-O		460
O-O		180
O=O		498




