Chemistry 1B SU’12, Exam 2 Name K t\y

Multiple Choice Section. Answer each of the following questions and list your answers on
page 2 in the space provided. Each multiple-choice question is worth 3 points,

Consider the following electrochemical cell, which takes place in a fuel cell;
2H;(g) + 0:(g) - 2H,0(D)
1. Which compound is oxidized?

(B) O, (O H,0 (D)H" (E) OH

2. Which compound is reduced?
(AYH, @o2 (C) H,0 (D) H* (E) OH-
3. What is the standard potential, in Volts, for the overall reaction?

(DY1.23 (E) 2.60

(A0 (B)-0.83 (C)-040
4. How many electrons are transferred in this reaction?

(A)0 (B) | ©)2 D)4 (E) 8

5. If a current of 5.34 Amps is produced over a 21 minute time perlod what is the maximum
electrical work that this battery can do? (1} =t §5§§ = ~{ g :ﬁ%/ﬁ, (177w %;5;3 ntn

~ 23\}‘} %27"5533’
8-3kJ (B)0.1k]  (C)OKJ (D) 17.5 k] (E)56kJ

The nuclide “Ni undergoes radioactive decay with a half-life of 2.52 hrs. The mass of a ®*Ni
atom is 64.930 u.

6. What type of decay would this nuclide undergo?

(A) Alpha decay (B) Gamma-ray Emission
\E_%,,Electron Emission (D) Internal Conversion
Positron Emission

7. What would the daughter nucleus be in this case?

W ®EN  (Ofen O FFe  ®Hm
8. If the decay rate is measured at 402 s'. How many grams were in the original sample?
(A)567x10"° g (B) 1.45x10° ¢ (C) 1.08x10-* ¢
) 146x10° g (E)3.42x10° ¢
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The 2§§Ra nuclide (atomic mass = 226.025403 u) undergoes alpha decay with a half-life of 1600
years. The daughter nuclide (*22Rn, ty/2 = 3.824 days) has an atomic mass of 222.0175777 u.

AN =222,017577 7 g vide 0260y
9. What is the total energy released per disintegration?

Sz -120.0 354634

(A)7.81x10" MeV (B) 520 MeV (C) 3.73x10° MeV
y ‘ 14 , ) . (G5
.87 MeV (B)470x10°MeV jypy -~ -, 0057253 - G3 §%4§g§;%%g§%§
10. What is the maximum kinetic energy of the alpha particle?
(A)4.38x10"7J B)7521 (C)7.28x101)
(D)4.871 (EN7.79x102 1]
& ~<§¢§22%3 il OSYrig27 )
Xs Sxﬁ‘" } g

NOTE: Don’t forget to go back and list your answers on Qag<e 2 in the space provided!!
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Calculations Section. Please show ALL work to receive partial credit. Place your final
answers in a circle or box for clarity.

11. (15 points) A rock containing 233Uand 235Pb was examined to determine its approximate
age. The ratio of 235Pb atoms to 238U atoms was measured to be 0.115. Assume that no lead was
originally present, and that all the 2"ﬁPb formed through the years has remained in the rock.
Calculate the age of the rock if the half-life of 33U is 4.5x10° years.
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12. (25 points) Consider the reactions: Fe3* 4+ 2e™ — Fe(s) and Cr2* + 2e~ = Cr(s).

(a) What are the E2,,for each of these reactions?
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(b) Are'the lsproportlonatlons of Fe?* and Cr?*spontaneous? Explain your reasomno
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13. (20 points) Calculate the binding energy of JLi in MeV (atomic mass 3Li = 9.026789 u).
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14. (20 points) Consider the two half reactions: X f@fi‘; nue
{Au3+ +3e” = Au(s) ) x 2
(Hg +2e” - 2Hg(D) } 5
(a) Which is the cathode and which is the anode 1f this is set-up to be an electrolytic cell?
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(b) I E¢yyy is measured to be -0.573 V for this electrolytic cell at T=298 K. If the concentration
of HgZ* is 0.015 M, what is [Au3*] in moles/liter?
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(c) How many hours does it take to electro-deposit 3 grams of Au using 0.100 Amps'?
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15. (4 points each) True/False. Confirm whether each statement below is true or false.
Explain your reasoning for each question in full sentences for full credit. Diagrams and/or
figures are also valid and sometimes very useful for full explanations, but not required.

(a) All electrochemical cells require a salt bridge.

Tyve. TG vngve igns

(b) All radioactive decay processes have first order kinetics, P

TS con b 5 A 4 :
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(¢) Typical exposure to radiation in our every lives is greatly increased by man-made radiation
sources (i.e.- medical procedures, nuclear power plants, etc.)
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(d) The nuclear reaction used most in nuclear power plants, a type of branching chain reaction, is
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(e) Radiocarbon dating requires a correction factor due to the differences in CO, levels in the air
between today and when the artifacts we are trying to date were made.

Truc
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16. (4 points each) Short Answer. Use complete sentences in your explanations for full
credit.

(a) If an electrochemical cell reaction occurs spontaneously then would work be done on the
system or by the system. Explain your answer, and give one example such a cell.

Work done by Syshem,

W= 4.6 u:;gwg; nt é%"?"

(b) In an electrolytic cell which direction do the electrons flow (from the cathode to the anode or
from the anode to the cathode)?

Flectyans  ALwAYS flow Tfrom ahgde 50

occthooe

(c) Complete the missing information in the following nuclear reactions and list the type of
decay that is occuring.

a -+ : iyh
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(d) 1s the change in mass for a radioactive decay reaction ever a positive value?
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(e) What are you actually doing, in terms of electrochemical reactions, when recharging a
rechargeable battery?
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