
ChemlB, FaUll, Me, Lee ExamFinal Name _

Read the questions carefully to understand it, before answering on the question paper. Write clearly and concisely.
Write set-up equation, then put the raw numbers with units before doing your calculation. Use the
reverse side of your answer paper as scratch. Ask your instructor if you don't understand anything. A periodic table
& some formulas are on the back. (Total pts.= 101 + (3*17=) 51 = 152).

SHORT ANSWER. To get full points, show all your work in details with set up equation and units.

1) Draw the Lewis structure of SF3+ (4 pts.), 1) _

2) Draw the structures of the reactants and major product of the reaction between 2) _
2-methyl propene and HBr (6 pts.) and name the major product (3 pts.)

3) If you are given a 5.0L of O.05M sodium benzoate solution, then how many grams of 3) _
benzoic acid (C6H5COOH) would you mix to get a buffer of pH = 4.5? Ka of benzoic
acid is 6.3 x lO-5. (8 pts)

4) If a rate law is second order (reactant) , doubling the amount of reactant will 4) _
______ the reaction rate (3 pts.).
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5) The initial rate of the reaction A + B -----> C was measured at several different 5) _
concentrations of the reactants. Following formal methods, (a) calculate the rate law for
the reaction (6 pts.) and (b) The magnitude of the rate constant (4 pts.).

Initial Concentrations Initial Rate
Experiment [A](M) [B] (M) (M s-l)

1 0.10 0.10 4.0xl0-5
2 0.10 0.20 4.0 x 10-5
3 0.20 0.10 16.0 x 10-5

6) Equilibrium was established when a mixture of 0.20 mol ofNO(g), 0.10 mol oflli(g), and 6) _
0.20 mol oflliO(g) is placed in a 2.0-L vessel at 400 K. The equilibrium reaction is : 2 NO(g)
+ 2 lli(g) <--> N2(g)+ 2 lliO(g). If at equilibrium [NO] = 0.062 M, then calculate Kp.(8
pts)
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7) Calculate ~Go (in kJ/mol) for the autoionization of water at 25°C. Kw = 1.0 x 10-14 (5 7) _
pts.)

8) Calculate the mass of Lithium metal produced when molten Lithium Chloride is 8) _
electrolyzed in a cell with a current of 5.5x104A flowing for a period of one day.
Assume the electrolytic cell is 85% efficient (6 pts.).

9) Strontium-90 is a byproduct in nuclear reactors fueled by the radioisotope 9) _
uranium-235. The half-life of strontium-90 is 28.8 yr. What percentage of a
strontium-90 sample remains after 70.0 yr (8 pts.)?
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10) If in a sample of rock the uranium-238 to lead-206 ratio is 3.1949, then calculate the 10) _
age of the rock in years. The half-life of for the decay of uranium-238 to lead-206 is
4.5 x 109 yr. (8 pts.)

11) Calculate the nuclear binding energy (Joules/Nucleon) of Helium-4 nucleus. 11) _
(Given: Mass of a helium nucleus = 4.0015 amu; Mass of a proton == 1.00728amu;
Mass of a neutron == 1.00866amu; Mass of an electron: 5.4858 x 10-4 amu) (8 pts.).

12) The amount of fissionable material necessary to maintain a chain reactions is called 12) _
the . (2 pts)

13) What is the oxidation state of the iron atom in CaNa[Fe(CN)6J? (2 pts) 13) _

14) Six-coordinate complexes generally have geometry (2 pts). 14) _
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15) A compound that can occupy two coordination sites is a (an) ligand. (2
pts)

15) _

16) Write d electron configuration of the metal ion, draw the crystal-field energy-level 16) _
diagrams (to the right of the formula) and show the placement of electrons for the
following complexes: (4 x 4 == 16 pts.)

(a) [VCl6]3-

(b) [FeF6]3- (a high-spin complex)

(c)[Ru(bipY)3]3+(a low-spin complex)

(d) [PtBr6]2-
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MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question (3 pts
each).

17) The Lewis structure of PF3 shows that the central phosphorus atom has _
nonbonding electron pairs and bonding electron pairs.

A) 1, 2 B) 3, 1 C) 2, 2 D) 3, 3

17) _

E) 1,3

18) Pentane has structural isomers.
A)4 B) 0 C)2

18) __
D)1 E) 3

19) Of the units below, is appropriate for a first-order reaction rate constant.
A) M s-1
B) L mol+I s-1
C) mol/L
D) M-l s-1
E) s-1

19) _

20) What change will be caused by addition of a small amount of HCl to a solution containing 20) _
fluoride ions and hydrogen fluoride?

A) The concentration of fluoride ions will increase as will the concentration of hydronium
ions.

B) The concentration of hydronium ions will increase significantly.
C) The concentration of fluoride ion will decrease and the concentration of hydrogen

fluoride will increase.
D) The concentration of hydrogen fluoride will decrease and the concentration of fluoride

ions will increase.
E) The fluoride ions will precipitate out of solution as its acid salt.

21) Formation of solutions where the process is endothermic can be spontaneous provided that 21) _

A) the solvent is water and the solute is a gas
B) they are accompanied by another process that is exothermic
C) they are accompanied by an increase in disorder
D) the solvent is a gas and the solute is a solid
E) they are accompanied by an increase in order

22) Which transformation could take place at the cathode of an electrochemical cell?
A) HS04- -- H2S03
B) Br2 -- Br03-
C) Mn~ -- Mn04-
D) NO -- HN~
E) Mn2+ -+ Mn04-

22) __
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Cr3+ (aq) + 3e- ->- Cr (s)
Fe2+ (aq) + 2e- ->- Fe (s)

Fe3+ (aq) + e- -+ Fe2+ (s)

Sn4+ (aq) + 2e- -+ Sn2+ (aq)

-0.74

-0.440

+0.771

+0.154

Table 20.2
Half-reaction

23) Which of the following reactions will occur spontaneously as written?
A) 3Fe2+ (aq) -->- Fe (s) + 2Fe3+ (aq)
B) Sn4+ (aq) + Fe3+ (aq) -->- Sn2+ (aq) + Fe2+ (aq)
C) 3Sn4+ (aq) + 2Cr (s) -->- 2Cr3+ (aq) + 3Sn2+ (aq)
D) 3Fe (s) + 2Cr3+ (aq) -->- 2Cr (s) + 3Fe2+ (aq)
E) Sn4+ (aq) + Fe2+ (aq) -->- Sn2+ (aq) + Fe (s)

23) _

24) Consider an electrochemical cell based on the reaction:
2H+ (aq) + Sn (s) -->- Sn2+ (aq) + H2 (g)

Which of the following actions would not change the measured cell potential?
A) increasing the tin (II) ion concentration in the anode compartment
B) lowering the pH in the cathode compartment
C) increasing the pressure of hydrogen gas in the cathode compartment
D) addition of more tin metal to the anode compartment
E) Any of the above will change the measured cell potential.

24) __

25) Which of these nuclides is most likely to be radioactive?
A) 243 Am B) 39K C) 27AI

95 19 13
D) 1271

53
E) 209Bi

83

25) __

26) 210Pb has a half-life of 22.3 years and decays to produce 206Hg. If you start with 7.50 g of 26) _
210Pb, how many grams of 206Hg will you have after 17.5 years?

A) 1.71 B) 3.15 C) 4.35 D) 0.0600 E) 3.09

27) The mass of a proton is 1.00728 amu and that of a neutron is 1.00867 amu. What is the mass 27) _

defect (in amu) of a 60Co nucleus? (The mass of a cobalt-60 nucleus is 59.9338 amu.)
27

----.?
A) 27.7830 B) 0.4827 C) 0.0662 D) 0.5489 E) 0.5405

28) Which one of the following ions cannot form both a high spin and a low spin octahedral 28) _
complex ion?

A) Cr3+ B) Cr2+ C) Mn3+ D) c02+ E) Fe3+
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29) During the formation of a coordination compound, ligands act as _
A) Arrhenius bases
B) Br0nsted bases
C) Arrhenius acids
D) Lewis acids
E) Lewis bases

29) __

30) Formation of a complex species of Mn+ metal ion with ligands often _
A) reduces availability of the free Mn+ ions in solution
B) may cause changes in the ease with which Mn+ is reduced or oxidized
C) alters original physical properties of Mn+

D) "masks" original chemical properties of both the Mn+ ion and the ligands
E) all of the above

30) __

31) Based on electron configuration, which is most likely colorless?
A) [Cu(NH3)4J2+
B) [Cr(NH3)sCl]2+
C) [Cd(NH3)4]2+
D) [Ni(NH3)6]2+
E) [Co(NH3)6]2+

31) __

32) Which one of the following species is paramagnetic?
A) co- B) Cr3+ C) Ag+

32) __
D)Zn E) Ca

33) Which one of the following complexes would most likely have tetrahedral geometry? 33) _
A) [NiCl4J2-
B) [Pt(NH3)zCl2]
C) [Cr(NH3)6J3+
D) [Fe(CN)6J3

E) [Co(H20)6]2+
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Some Constants & Conversion Factors:
(1) Avogadro number: N = 6.022 x 10 23/mole
(3) Gas Constant: R = 0.0821atm Limo! K or R = 8.3145J/mol K
(5) Electronic Charge: e = 1.602 x 10 -19 Coulomb
(7) 1joule = 1 kg. m2 Is2 = 0.239 calorie = (1 coulomb) x (1 volt); (8) l calorie = 4.184 joules

2 ) ~(10) I pascal = 1 Newton I m = 1 kWm.s-; (11) 1 atm = 760mm Hg = 760 torr
(14) 1 m= 100cm;(15) 1 nm= 10- m;(16) 1 pm= 10-12 m; (17) 1 L= 1000cm3

(2) Planck's constant: h = 6.626 x 10 -34 J.sec
(4) Speed of Light: c = 2.997 x 10 8 mlsec
(6)n n=3.14159
(9) Faraday's Constant: F = 9.648 x 10 4 coulomb /mol electron;
(12) K = °C + 273.l5 DC; (13) °C 15 = (OF- 32) I 9
(18) 1 kg = 103 g; (19) 1 g = 103 mg; (20) lib = 453.6g.
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~PERIODIC TABLE OF THE ELEMENTS # !~~-.....J
1

-lA 18
8A
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7

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

Lanthanide La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
138.91 140.12 140.91 144.24 (145) 150.36 151.96 157.25 158.93 162.50 164.93 167.26 168.93 173.04 174.97

89 90 91 92 93 94 95 96 97 98 99 100 101 1'02 103
Ac Th Pa U

Actinide (227) 232.04 231.04 238.03 (237) (244) (243) (247) (247) (251) (252) (257) (258) (259) (262)


