Extum Y

MULTIPLE CHOICE (3pts each): Write the ONE letter corresponding to the correct answer on
the line next to each question. The LETTER ASSOCIATED WITH THE CORRECT ANSWER
MUST BE WRITTEN ON THE LINE NEXT TO THE QUESTION in order to receive full credit.

1) Ifan aqueous solution of magnesium chloride is electrolyzed, which of the 1) _ 6
following would be a reduction product?
2.) Mg(s) (BpHale) ¢} Ci(g) d) 0x(g)

2.) 50.0mL of Ba(NOs3)z and 25.0mL of Na:504 are combined in an erlenmeyer flask and a 2) _/ !___
precipitate forms. Which of the following compounds is most likely to be the
precipitate?

BaSO4 Na(NO3)2 c.) NaNO3 d.) Ba(504)2
3.) Which of the following options would be the best oxidizing agent? 3.) _D___
a) AlA3+ b.) NiA2+ ) Cra3+ @) curz+
4.) Which of the following would be more soluble in a solution of HCI? 4) _ﬁ_
a.) C7H14COOH (b) C7H14NH2 c.) NaCl d.) PbCl2

5.) For acell based on the reaction AlA3+(aqg) + Cr(s) ——> CrA3+(aq) + Al(s), how 5.) _A__
much work would be needed for 0.500 moles of Aluminum to be plated out?

130k b.) 44k] c.) 350k d.) 270k
e -
0.500mel Al (5 )= smole -—(t@M%L! 3( 0.92)
6.) Which of the following metals would be the best choice to protectiron from é‘
corrosion?
zinc b.) cobalt c.) lead d.) tin
7.) Which of the following would spontaneously oxidize metallic gold to the AuA3+ 7)) L__
ion?
a.) solid lithium b.) aqueous silver ions c.) liquid bromine ﬂuorine gas
8.) A complex was formed by dissolving a slightly soluble ionic compound in 8.) _D___

ammonia. The Ksp for the ionic compound was 4.56x10A-8, and the Kf for the
complex formation was 2.97x10A5. What is the Keq for the overall process?

a) 6.51x10A12 b.) 2.97x10A5 ¢) 1.54x10A-13 {3} 1.35x107-2

(456 %10 E)(AAN RO
9.) Which of the following compounds is the least soluble? The values listed in 2) _[5__
parenthesis are the Ksp values for each compound.
a) Mn(OH)z2 (1.9x10A-13) (b)Y Fe(OH)2 (8.0x107-16)
c.) Pb(OH)2 (1.2x10A-15) d.} Cd{OH)z (2.5x107-14)

10.) What is the potential for a two electron concentration cell at 298K where one half 10.) l_))
cell has a concentration of 0.589M and the other half cell has a concentration of
2.98x10A-4M?

2) ~0.0974V (e)+0.0974v c) -0.758V d) +0.758V
£:0 (5,314 S [moti)( 2810 \ﬁ,n 2.9%x(0™
‘ (264857 [vma) ) 0.330
20225_C



SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
questions carefully!!! SHOW ALL WORK. Make sure to include units and report all
mathematical answers to the correct number of significant figures. Write final answers in
designated locations when indicated.

1. PbNQa3)2 is added to 0.250M NaOH.

a.) What is the formula of the potential solid product? Answer: _Plo (OH'B&

NeNO 5 woutd ke solokle
PO, would be only Sll%V\HésC)lUbLQ

b.} What concentration of Pb(NO3)z is needed to start precipitation? The Ksp of the solid
product is 1.2x10-15,

Ph C)HSR e = T:\\Dz*c,aé\ T+ A S!+ TN answer: 1A X107 H

LAY = [y Xy
axie™® T DDL0ase)”
LA 07 = OO0 0-063d)
Y= 132%™ M

2. Given the reaction 2Al3*(aq) + 3Be(s) —> 3BeZ+(aq) + 2Al(s) at 298K

7t —
a.) Write the half reaction at the anode: Answer: TS?. o — BQ- agd e

b.) Write the half reaction at the cathode:  Answer: A 3t (aQ) 13 = Al CS)

c.) Calculate E° Answer: 1T 0-19 Vi

LN - (-1¥5V) = +0.19

d.) Calculate the value of E when the concentrations are [AI3+}=0.550M and [Be3+]=0.620M.

(3314295 go (6a0) A o.191V
E= 04N — [ TR C().gs())a nswer:

- .1V —([(0.00H3a12) (- 02384 334))
- 0.9V T G.C01620U2E\)
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3. The compound QFs (MW = 139.4629/mol) has a solubility of 2.838g/L.
a.) What is the molar solubility of this compound?

Answer: Q-02033 M

0?:85%?2 % |m0/
L ERTE

= 0.030349 6 mol [

b.) Calculate the Ksp for this compound.

Answer: 3. b0 XY

QR = Q% ey + 3F caed
: X X

Kep = A £33 X = 0.03034%6
Ssp=' [0.0203196) (3% 0.620341%5)° = H. 630657 X I67°

4. Calculate the mass, in grams, of solid metal that can be produced when 2.5amps of current
is passed through molten CrCls for 30.0 minutes.

30.0min (BN - 1500
h Nt ?m ) | Answer: O'%l%
=Rt _ (asXiseo B
F G455 - 0-04L6394 mol e

I ol Cam
Amaler

0.04 (L 33Y pof e‘(

= O OIS bilamel Cr (——m‘“ 5
= O%OS%LI%C’)(‘

Version C CHM112 20225



5. Balance the reaction CrOs?- + W+ - WQO21- + Cr3+, You do not need to include phases.

a.) In acidic solution:

answer: AP OG? +3WF +HHT > 30 + 31037 +3H,0

+xe”
3 <Ckr6_|a‘+%H+ _5)(}%‘*‘ -f-‘-}H?_QB 6( Wt + 3“20‘3 ma—- _'_L'H,-}»)
+ e

AN T ﬁ&sm +1e€” > 20T +§H2_C)
LW LD S 3 W0y 1t + ke
A L0410t +UHT > ARG +3W05 T AHR0
b.) Convert your answer in part a so that the reaction is balanced in basic solution.
answer: ACrOg37 3wt + AH,0 = 2T + 30, + YooK
T 4H,0
A0 O +3L* +UNT T HOH -5 A0+ 3005 T30 +H6r™

6. The Kepof MgFzis 3.7x10°% Mo F, (5) = M\ﬁzﬁaﬁ) +i2%¢- " (ad)

a.) Calculate the molar solubility in water.

Answer: ﬂl X ’0% ™M

2.7 %ID°F = [x’&faﬂq
217 x10678 = g3

%E =39 %107

K= 0.09eE XI6>M ,
b.) Calculate the molgﬁr solubility in 0.125M NaF. Answer: A4 x!0 “ M

%07 = ¢ o..raﬁf
B X0 - L\ [1.5635 X674
X = 2.50% x 107 M

Version C CHM112 20225



7. Given a 3 electron system at 298.15K where Keq = 6.82x102

a.) Calculate E° answer: T G- O399V

(%.70 lqj/mol IQ (go,& ,59 \
FaxlO
() (70855 Suamy L1 (3% N

- (8,563 6 X103 V) (6.53508) © 0.5587%\

o

b.) Calculate AG® Answer: — 1. (03 x O
AG®= -NFE® - — et RS
O NI R wen)(0.053579V)
= =1Ly 3N Y
c.) Is this process favored in the forward direction? Answer: \{ 23

d.) Briefly explain your answer to part c.
NG m%uh\(ﬁ
E i posihit
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