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Read questions carefully to understand what is being asked. If you have doubt, feel free to ask your instructor. Use the
reverse side of your answer paper as scratch. Use attached periodic table and important constants chart. (Total pts. =
52 + 36 + 12 = 100)

SHORT ANSWER: To receive full points, show appropriate set up equation, then insert the raw data in the set up
equation with units before showing the calculations.

1) The rearrangement of methyl isonitrile to methyl nitrile has a rate constant of 5.25xl 0-5 1) _
s-1 at 198.9°C and 3.16xlO-3 8-1 at 25] .2°C. Calculate the energy of activation (EaJ of
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2, Ksp of Ag2Cr04 in water at 20°C is 1.9 x 10 -12 yf. Calculate it'~solubility in grams
per 0.1 L of solution (8 pts.).
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3) A nonlinear best fit plot of Keq versus Temperature (Kelvin) of tetra borate equlilibrium 3) _
Na2BPS(OHk8H20(s) <--> 2 Na+(aq) + B405(OH)4~-(aq) + 8 H20(l)
gives AW =: 96 kJ/mol and AS" =: 300 J/mol. From this data calculate the Keq at 25°
C. (8 pts.) T'" 2 5 t 273 ; .2 n I<
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6) At a given temperature, 0.0524 mol N02(g) is placed in a 1.00 L flask. After reaching 6) -;--
equilibrium, the concentration ofN02(g) is 3.9 x 1O-3M. What is Kcfor the reaction (8
pts.):

I

C

f

2NIJ2.Cj)
.OS2'-} M

-21<

-3
.I)S2'1-~)( -; 3.cl)(JO

-.2'A:; 3.9J<lo-3M _.OS2LIM

-1~:: -.oLJ~5M

X:',o1'115M

[ N). D ~] ei ~ X ~. () ~ '1 ;;J. 5 M

[Nzo.,l
[I'JOz]:L

r.O;iLp.5M)
z.

(3."Ixl()-3M)

3



b~CI~ ~ \!>c.?t -I 2( 1-
.001""1>1 .001",01 .002.1'101

Net 10 3 =; f'J,,-t t 102-~
.oolt'tl~1 .001 •••••' .001 •••••'

B ./~-t :J. I 03- =] . B •••( I O;)z.
• \)t>OS ••·1 • 00 ) •••0 I

.0005MO)

MULTIPLE CHOICE. Start on line 7 of your scantron paper. Select the one alternative that best completes the
statement or answers the question (4 pts each).

7) When 10mL ofa 0.1 M BaCh solution is mixed with lOmL ofO.lMNal03 solution, which ion
in what concentration would still be present in the equlibrium solution after precipitate of
Ba(I03h is formed? Assume Ksp ofBa(I03)z to b~ow.

A) 0.025 M CI- B) 0.25 M Ba2+ ~.025 M Ba2+ D) 0.1 M 103-

Q..
7) _

8) In a voltaic cell lab experiment the Ered of a Zn electrode was found to be -1.018 V relative
_0

to Cu;'which acted as a refenece cell. In this configuration, the cell has
WCu cathode; Zn anode B) Zn cathode; Cu anode

C) Cu & Zn both as cathode & anode D) None of these

8) --O.-A,------

'D9) _9) When balanced, the following redox reaction (in basic medium) will have coefficients:
'7 l.z :3 s: !t

CN-(aq) + H20 (1)+ Mn04-(aq) ----> CNO- (aq) + Mn02 (5) + OH- (aq)
A) 3,1,2; 3,2,3 ?P, 1,2; 3, 2, 3 ~, 2, 2; 3, 2, 2 (j93, I, 2;~, 2, 2

-) (CrI- 7[NHt~c-)~
10) Consider an electrochemical cell based on the reaction: C 17 _ H ) lj
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Which ofthe following actions would DQt change the measured cell potential? t' f tt.,4 eft n.." cAe) - G. 'rr~ (afl~Jt)
AMowering the pH in the cathode compartment

~) k~easing the tin (IT) ion concentration in the anode compartment 2 H t of 2. e - =; Ii z {" tl, 0 t~

~creasing the pressure of hydrogen gas in the cathode compartment 11"-

,....9}addition of more tin metal to the anode compartment ~ r"I ~ 5 ro ,t ~ 2 e - Cl" I>cI e
E) Any of the above will change the measured cell potential.

11) What is the concentration (in M) of hydroxide ions in a solution at 25.0 °C with pH = 4.282?
~.22)(1O-5

Q2Y.91 x 10-10

C) 1.66 x 104
D) 9.72
E) 4.28

11) B

12) HZ is a weak acid. An aqueous solution of HZ is prepared by dissolving 0.020 mol of HZ in
sufficient water to yield 1.0 L of solution. The pH of the solution was 4.93 at 2S.0°C. The Ka of

HZ is i It ~ f.> lJ,,,.. l' (On b~~{1 H z t I~ :2. 0 '7 L - t I-J5 0 't

A) 1.2 x 10-5 I [A (id] ()-02J11\ ()
B) 2.8 x 10-12 -r 7'-
C) 9.9 x 10-2 ~.~3: rr.c. t -f- f..
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E) 1.4 x 10-10 X-_\.17J(IO· .ol~nf\l\
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13) TIle equilibrium constant for a reaction is 0.48 at 25cC, What is the value of llGo (kJ/mol) at 13) --,8,--,-_
~mperature?
(fi1.8 [jr G -=- -P- TI Yl }(

~j~~2 C· -1,31'lsJ '\ (2,111') jh. '17 f- In J
D) 1.5 x 102 v) l IOOOJ
E) More information is needed. /'I" •rYl 0 \

14) ll8 is negative for the reaction _
A) NH4Cl (s) -,. NH3 (g) + HCl (g)

B} PbCl2 (s) -? Pb2+ (aq) + 2Cl- (aq)

C) 2C (s) + 02 (g) ~ 2C02 (g)

~ H20 (1) -? H20 (g)

l!J 280:2 (g) + 02 (g) ~ 2SD3 (g)

14) 6.

15) Of the following, the entropy of gaseous is th~ at 25°C and 1 atm.
A) HZ B)C2H4 C)CH4 ~2H6 E)C2H2

15) D

TRUEIFALSE. On your scantron, fill bubble A if the statement is true or bubble B if it is false (4 pis. each) .

16) The extent of ionization of a weak electrolyte is increased by adding to the solution a strong 16) '£,
electrolyte that has an ion in common with the weak electrolyte.

17) The standard reduction potential, EOred, is proportional to the stoichiometric coefficient. 17) B

18) To titrate 1.0 g of ascorbic acid (MW 176 g/mole), one needs 45.0 mL of a NaOH solution. The 18) B
strength of the NaOH solution is 0.252 M.
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