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DO NOT OPEN THIS EXAM UNTIL INSTRUCTED. 
CALCULATORS ARE NOT TO BE SHARED. 

I Test Form 1 

Instructions: You should have with you several number two pencils, an eraser, your 3" x 5" note card, a 
calculator, and your University ID Card. If you have notes with you, place them in a sealed backpack 
and place the backpack OUT OF SIGHT or place the notes directly on the table at the fiont of the room. 

Fill in the fiont page of the Scantron answer sheet with your test form number (listed above), last name, 
first name, middle initial, and student identification number. Leave the class section number blank. 

This exam consists of 25 multiple-choice questions. Each question has four points associated with it. 
Select the best multiple-choice answer by filling in the corresponding circle on the rear page of the 
answer sheet. If you have any questions before the exam, please ask. If you have any questions during 
the exam, please ask the proctor. Open and start this exam when instructed. When finished, place your 

I, Scantron form in theappropriate stack. Youmay keep the exam packet, so please show your work and ,, 
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Spectrochemical series: CN- > NO; > en > NH3 > NCS- > H20 > F- > C1- 

F = 96,485 Clmole e- 

NA = 6.02 x l~~~ 



Reduction Half-Reaction E ", volt 
Acidic Solution 
F2 (g) + 2 e- - 2F' (aq) +2.866 
O3(g) + 2 ~ ' ( aq )  + 2 e- - 0 2  (g) + H20(1) +2.075 
~~0:- (aq) + 2 e- - 2 ~ 0 4 ~ -  (aq) +2.01 
H202 (aq) + 2 ~ +  (aq) + 2 e- + 2 H20(1) +1.763 
MnOi(aq) + 8 ~ '  (aq) + 5 e- + bIn2+(aq) + 4 H20(1) +1.5 1 
Pb02 (s)+ 4H? (aq) + 2 e' - pb2'(aq) + 2 H20(1) +1.455 
C12 (g) + 2 e- + 2 C1- (aq) +1.358 
~ r ~ 0 ~ ~ -  (aq) + 14 H' (aq) + 6 e- + 2 cr3'(aq) + 7 H20(1) +1.33 
Mn02(s) + 4 ~ '  (aq) + 2 e- - h4n2'(aq) + 2 H2O(l) +1.23 
02(g) + 4 ~ '  (aq) + 4 e- + 2 H200) +1.229 
2 103- (aq) + 1 2 ~ '  (aq) + 10 e' - I2(s) + 6 H20(1) +1.20 
Br2(1) + 2 e- - 2 Br- (aq) +1.065 
No3- (aq) + 4 ~ +  (aq) + 3 e- - NO(g) + 2 H20(1) +0.956 
Ag'. (aq) + e - AfP) +0.800 
Fe3'(aq) + e- - Fe (aq) +0.771 
O2(g) + 2 ~ '  (aq) + 2 em - H202(aq) +0.695 
12(s) + 2 em + 2 I- (aq) +0.535 
cu2+(aq) + 2 e' - Cu(s) +0.340 
~ 0 ~ ~ -  (aq) + 4 ~ '  (aq) + 2 e- - 2 H200) + SOa(g) +0.17 
sn4' (aq) + 2 e- - sn2' (aq) +O. 154 
S(s) + 2 ~ +  (aq) + 2 e- - H2S(g) +O. 14 
2 ~ ' ( a ~ )  + 2 e- + H2(g) 0 
Pb 2+(aq) + 2 e- - Pb(s) -0.125 
sn2'(aq) + 2 e- - Sn(s) -0.137 
co2'(aq) + 2 e- - Co(s) -0.277 
Fe2'(aq) + 2 e- + Fe(s) -0.440 
zn2'(aq) + 2 e- + Zn(s) -0.763 
A13'(aq) + 3 e' -+ Al(s) -1.676 
~ ~ ~ ' ( a q )  + 2 em - Mg(s) -2.356 
~a'(aq) + e- - Na (s) -2.713 
ca2'(aq) + 2 e- - Ca(s) -2.84 
~ ' (aq)  + e- + K(s) -2.924 
~i+(aq)  + e- + Li(s) -3.040 
Basic Solution 
03(g) + H20(1) + 2 e- - 02(g) + 2 OH-(aq) +1.246 
OCl-(g) + H20(1) + 2 e- -Cl-(aq) + 2 OH-(aq) +0.890 
02(g) + 2 H20(1) + 4 e- -4 OH'(aq) +0.401 
2 H20(1) + 2 e- - H2(g) + 2 OHm(aq) -0.828 



1. The oxidation number of chromium in K2Cr04 is: 

(A) +2 
(B) +3 
(C) +4 

2. Consider the reaction C12 (g) + 2 Ag (s) -+ 2 C1- (aq) + 2 A ~ +  (aq). The species being oxidized 
is: 

3. Consider a "General Chemistry Battery" in which one beaker contains aqueous copper sulfate 
(CuS04) and a copper metal electrode and the other beaker contains aqueous zinc sulfate 
(ZnS04) and a zinc metal electrode. 

I' ! iwa* z c C 4  DY~.  ~\ea.%.h~- \ 
Which of the following statements is false? 

...., : ~.....-r---m 
.d*-"-' -.Lak.J7: ,>-u,L.uA-- %a". ,, ?&- .-== &" 

beaker to the zinc beaker..> 
~" - . 6.  - - .,.. j,. !..?,., ,,.,.,- .. . . . ~~ -<~ .7 : .~ - , -+~=~~  -- (F\( r )  

(C) A salt bridge is needed to allow the flow of anions. 
The mass of the copper electrode will increase 
The concentration of zn2+ (aq) increases as the 

as the process proceeds. 
process proceeds. 



4. Consider fuel cells. Which of the following is false? 

(A) A hydrogen fuel cell produces energy. 
(B) The hydrogen fuel cell demonstrated in class produced water. 
(C) The hydrogen fuel cell demonstrated in class contains & a a m  to facilitate the process. - >-.+<e -s*;:,b.L+.:& >Y5>.7;: T;,s>*r,\L,. .""i^n;ir,.."~.w.~~i~ 

(D) 
(E) The hydrogen fuel cell demonstrated in class input h y d r o " g ~ ~ ~ n  gases. 

5. The calculated cell potential. (voltage) for the 2 Li (s) + cu2+ (aq) - 2 ~ i +  (aq) + Cu (s) is: 

(A) + 0.340 V 
(B) + 2.700 V 
(C) 
(Dl 
(E) + 5.906 V 

6. A student provides a current of 8.0 amps through a solution of co2+ (aq) for 6.00 hours. The 
voltage is such that cobalt metal is deposited at the cathode. The mass of cobalt deposited is: 

(A) 12.2g 
(B) 24.4 g 

(E) 78.4g 



7. Consider Na' (aq), pb2+ (aq), zn2+ (aq), ~ g +  (aq), and ~ i +  (aq). The strongest oxidizing agent is: 

(A) ~ a +  (aq) 
(B) pb2+ (aq) 5+Coflc3* 

&: *:J-@) 
on* 
$"*.SfLp. 

8. When the reaction Cr (s) + ~ 2 0 5 ' -  (aq) + B'+ (aq) + cr3+ (aq) is correctly balanced in acid, 

(A) 3 protons (H') are consumed 
(B) 10 protons (H+) are consumed 
(C) 
(Dl 
(E) 



9. When a beta particle is emitted, 

(A) An electron is converted to a helium nucleus 
(B) A gamma ray is released 
(C) Two gamma rays are released 
(D) A x r t o n  is_c_onverted to a neutron 
(E) (A neutron is c o n v e r t ~ d t o a o >  

10. Th-234 decays to produce a beta particle and 

(A) Ra-230 ‘r3 Y 
(B) Th-233 h3 73, 3 0 q  + -- 7, ? - -~~  Q - \ (c)  ~ h - 2 3 5  $a 

1 1. ~ d - 1 4 4  decays to produce an alpha particle and 

12. Considering nuclear chemistry, which of the following statements is false? 

(A) An example of nuclear fusion is ' IH + 2 1 ~  += 3 2 ~ e .  W- 

(B) An example of nuclear fission is 'on + 2 3 5 9 2 ~  += 1 3 7 ~ 2 ~ e  + 97qO~r + 2 'on. w- 
a sample to decay to one-half its original amount. W- 

that the orange pigment in certain ceramic glazes 
is radioactive. 



13. Consider Bk-247. Bk-247 has: 

(A) 97 protons and 247 neutrons 
(B) 
(C) 
(Dl 
(E) 247 protons and 238 neutrons 

14. Considering the carbon cycle and radiocarbon dating, which of the following statements is false? 

(A) The c a h n -  14 ~once,n~&i~n~~Qg&jsiss than the carbon- 1 4 concentration in you. 
P-~ (B) carbon- 1 4-organisms does not unde- Jo a JLCII.) -- 

(C) carbon-% be ~seTf"o~~'cl~~s'fi-e"c"imt~~'pre'~ionslyin th carbon cycle. J 

(D) Carbon-14 is generated in the upper atmosphere. \/ 

15. A student obtainsa sample of Sr-90 (tin = 28.5 years) containing 100,000 atoms. How long will 
it take for the sample to decay to 40,000 atoms of Sr-90? 

\ 

(A) Q c ~ \ L \ c  ~ f i ~ = - k ~ 7 ~  
(B) \ 

-o.h93\= - k ( ~ f 5 ~ \  k= 0. OZc \3  - 
(C) 39.7 years T) 
(D) 4 1.7 years 0 L\c + 
(E) 43.7years 

a. - ~4 

lin r-3% - ~ o . o x s a  3 X+J 



16. Consider the band of stability (AKA "Belt of Stability" located near the beginning of the exam). 
What decay is expected for a species located to the top-left of stable isotopes in the belt? 

(A) 
(B) 
(C) 
(D) DK decay 
(D) Moral decay due to the overuse of video games 

17. A radioactive decay series that begins with 2 3 2 ~  ends with formation of the stable nuclide 2 0 8 ~ i .  
How many alpha particle emissions and how many beta particle emissions are involved in the 
sequence of radioactive decays? -A, . ,  ' +...-,.-" ,... 

.r_...- ..*. . - r'l ,- 

.--.-. -'-\ 

(D) 4 alpha and 7 beta decays 9 2, 

(E) 24 alpha and 9 beta decays 

18. Consider the complex [ c o F ~ c ~ ~ ] ~ - .  Which of the following statements is m? 
(A) [ c o F ~ c ~ ~ ] ~ -  does not have cis- and trans- isomers. 
(B) [ c o F ~ c ~ ~ ] ~ '  has cis- and trans- isomers and both are non-polar. 
(C) [.C.oF&l~~]~~ has c i ~ - , . ~ ~ d . j ~ ~ ~ ~ i ~ m , e ~ ~ ~ . h , o & a r e ~ l a r .  

has cis- and trans- iso&&'?s and cis- ispolar=& is n o n - p o l a r -  - -,-.. ------ . -...-.---.,<:,... --..- -. ?,.... "- ..a-..-,,-... .- .~ as cis- and trans- l$omers and cis- l s r r o n : p a l ~ a ~ t r m s ~ ~ s ~ p o ~ m ~ d  



19. Consider coordination chemistry. Which of the following is not a Lewis base? 
(A) H20 I/ 11 

(B) F - 4  
(C) ~ 2 0 4 ~ -  (ox; the oxalate ion) v 

(en; ethylenediamine) 4 

20. Consider coordination chemistry. Which of the following is a Lewis acid? 

(A) ox (~204~-).  
(B) F- 
(c) @$ ~ A C C + %  ?.;F er eu +a brr- a n., b-4 
(D) 
(E) H20. 

An example of a bidentate is: 



22. The complex: 

(A) is c~s-[coF~(cN)~]" 

(E) is ~ P O ~ - [ C O F ~ ( C N ) ~ ] ~ -  

23. How many d-electrons does ~ g +  have? 

[Turn over for last page of the exam] 



24. How many unpaired electrons are present in [v(cN)~]~'? 
[V is the V+ ion; CN is the CN- ion; and the V' is low spin]. 

25. The Chemistry 122 final exam is Wednesday, June 1 1,2008 at 4:OOpm (nice). After the 
chemistry final I will be ... 

(A) Drinking ,,,= -.- - heavily - .- (root beer of ~ o u r * ~  
a. -, .---L- 

(B) s i n g  my parents for my share of our 
(C) Spending an enormous amount at time at the theate mg summer movies 
(D) Preparing for my other seven final exams 
(E) (Censored)  

[Any response will receive full credit; even no response.] 


