Chemistry 1220, Section 1
Third Hour Exam
April 5, 2002
Dr. Alexander L. Boldyrev

Instructions:

Do not begin until 8:30 AM. The exam must be turned in by 9:20 AM.

=> The exam has 25 questions. Each question is worth 4 points for a total of 100 points. A
periodic table is located on the last page.

=> Use only a #2 pencil to mark the answer on the ScanTron sheet. You will turn in only the
ScanTron sheet and you may keep the rest of the exam. Your exam results will be emailed to
you. You can check your answers with the answer key that will be posted on-line on the next
day after the exam.

= On the ScanTron sheet print your name and identification number in the areas indicated.
Indicate a four character code (any combination of letters and numbers} under "version#" for the
purpose of reporting final grades.
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Information

E}, = E) ,(cathode) — E (anode)

EO=E0

red

(reduction’  process)— Eﬂ_,d(oxidation.“ process)
AG=-nFE

1F=96,500 C/mol=96,500 J/V-mol

popo 00592V,

IW=1J)/s

AE=c’Am

2

1 =lkgZ-
5
lamu=1.6605x10% g

N=6.02214x10% /mol

¢=2.9979x10% m/s




(1) The gain of electrons is called

duction
b) oxidation
c) disproportionation
d) fractionation
e} sublimation

(2) Which of the following reaction is a redox reaction?

a) K2CrO4 + BaCl, — BaCrO, + 2KCl
b} Pb** + 2Br — PbBr,
+S — CuS

d) both of the following;:
K;CrQO4 + BaCl; — BaCr(Q4 + 2KCI
Pb** + 2Br — PbBr;

e) None of these is a redox reaction

(3) What is the oxidation state of oxygen in ozone

0
b)-2
c)-1
dy+1
e) +2

(4) What is the oxidation state of manganese in MnOy4’

a)+1
b) +2
c)+5

R




(5) How many electrons are involved in the following half-reaction when it is balanced?
S4052_ — SzO32h
2 0. <"
c)4

d) 1
e)3

(6) What is the coefficient of Fe** when the following equation is correctly balanced?
CN +Fe** = CNO + Fe?* (basic solution)
- - 3+ o, T
a) 1 ZOW &+ CN +2Fe™ = 2Fe + Cau0D tH.D
c)3

d) 4
e)5

(7) The electrode at which oxidation occurs is called the

a) oxidizing agent
b) cathode
¢) reducing agent

e) voltaic cell

(8) In a galvanic cell, electrons flow from the to the

a) salt bridge, anode
b) anode, salt bridge
c) cathode, anode

d) salt bridge, cathode
(¢)Anode, cathode




(9) From the information given, determine which halogen is the strongest oxidizing agent.

Substance Ered’ (V)
Brz 1.09

F2 2.85

I 0.54

Cl 1.36

a) Cl,

b) BI‘2

d) I

e) all of the halogens have equal strength as oxidizing agents

(10) Use the standard reduction potentials in V: Cu** = 2Cu*,+0.16; I, — 2I", +0.54.
Calculate the value of E® (in V) for a cell in which the overall reaction is

2Cu* +1, — 2Cu* +2I

038D £ °= Eppyred pe) = E feot (o9l proc.)
Do 2= > 2d -t 2e (oxid )
d) 0.83 D, % 2¢ = 217 ( red))

©)-0.83 £ 05U~ 04y = 0,381

(11) A nonspontaneous electrochemical reaction has

a) AG=0, E=0, K>1
b) AG<0, E>0, K>1

CEDAG>0, E<0, K<1
(AWNG>0, E<0, K>1
&) AG<0, E=0, K>1




2
M) £ Tlag) = Cafs) + s “Ita)
(12) Given the following information Q= La "2+-7 ~ OYYD

toe
e )

Half-reaction Erd’ A > o
" < Ept ~ Crepl€atliode) -7t (anode) = 0,617
Cu?* (aq) +2¢ — Cu (s) H0337V o o ouay
Ni?* (aq) +2¢ — Ni (s) o280y & TC ~ 2 log O = 9.617 + 0073 = Q435U

determine the potential (in V) of an electrochemical cell in which the concentration of nickel (1I)
is 0.155 M and the concentration of copper (I} is 0.352 M . (1=298 K)

2) 0.64
b) 0.61
¢) 0.068

e) 0.60

(13) All atoms of a given element have the same

a) mass number
b) number of nucleons
¢) atomic mass

d) number of neutrons
omic number

(14) In balancing the nuclear reaction % U—%,E+,He, the identity of element E is:

a) Pu E -_-_Z;‘LT'L‘

b) Np 40
c)U
d) Pa

(15) In the nuclear transmutation represented by s N(,n,1p)?, what is the product?

a) carbon-12 1y 1 ( M
b) carbon-16 M + h— A P T C.
3 o &
carbon-1
d) nitrogen-16
) nitrogen-15




(16) A wooden object from an archeological site is subjected to radiocarbon dating. The activity
of the sample due to '*C is measured to be 10.5 disintegrations per second. The activity of a

¢) 2050
d) 3550
e) 5715

(17) The respective masses in amu of the proton, the neutron, and the cobalt-60 atom are
1.00728, 1.00867, and 59.9338. What is the binding energy in J of *Co nucleus?

23 P 3w 2 23 (4.00 ToB) + 33 (.00 861)~

a) 2.735x107"?

b) 9.117x10% = 60,yg2eF
c)4.940x10°" - 59-933%
dy8.190x10™ > 0. SH8RY

6 - _ 2 , N
e) 2.735x10 AE =CcTA M :(2.94:}@;[0?%)2(9_9@?1%~ 1.6605% (0 3%79;
= ®.190%/p ‘ . e

(18) What exposure level to radiation is fatal to most humans?

a) 100 rem
b) 200 rem

d) 300 rem
e) 50 rem

(19) The least electronegative of the elements below is .

a)l

b) Cl
c) St

e) Br




(20) What is the oxidation state of xenon in XeO,F;?

a)0

b) +4
c)+8
d)+2

(21) Which element can react with fluorine to form the compound XFs?

a) silicon

b} arsenic

¢) boron
K

Q) seleniufi>

(22) Which one of the following compound is a peroxide?
b) Ca0
b
d) NaO,
e) A1203

(23) P40y 1s the anhydride of
a) H:PO; PO * EH.0 =1 "_(_’3?_0_'—(
C) P406
d) white phosphorus
¢} red phosphorus.




(24) Which group 3A element is a metalloid?

b) Al
¢) Ga
d) In
e) Tl

(25) The molecular shape of the SF¢ molecule is .

a) tetrahedral
b) trigonal bipyramidal
¢) octahedra

trigonal pyramidal
e) T-shape
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