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) A 1Msolution of SnF2 is electrolyzed. What are the products? 1) C-_
a.) Sn(s), F2(g) b.) 02(g), Ha(g) (<) $Sn(s), 02(g), H*(ag)  d.) Fa(g), Ha(g)
2.) Which of the following would be the best reducing agent? 2) D
a.) tin b.) iron c.) sodium potassium
3.) Which of the foilowing would have the highest molar solubility? 3) __A
(a.) BaF2 (Ksp = 1.0x10™9) b.) CaF2 (Ksp = 5.3x10™9
c.) PbF2 (Ksp = 2.7x10°® d.) Mgr2 (Ksp = 3.7x1079)
~ 4) Whatis the cell voltage for the following cell: Pb(s)|Pb?* (ag)||Cr3*(aq)|Cr(s) 4) _&_
a.)+0.61V (b)-061v c)+0.87 d.) -0.87
—0.UNV = (— .13V ) = —O N
5.) Which of the following would be the best choice to prevent the oxidative 5.)
corrosion of chromium?
a.) Copper Aluminum c.) Lead d.) Cobalt

—0.2%\J —06.7
6.) ell is set up using a Co®*/Co electrode and a Zn?*/Zn electrode. 6)_ 1

Which response best describes the Co?*/Co electrode?

a.) It is the anode and undergoes oxidation b) It is the anode and underqoes reduction
c.) Itis the cathode and undergoes oxidation @) [tis the cathode and undergoes reduction

Spontwiatan SO Leefl n posrhwe D
7.)  Which of the following would create a spontaneous celf with an Fe/Fe®* cathode? 7.)__ Y _
b peed pos Beal 0. U0
a) Pb/Pb% Ni/Ni?* c) Cu/Cu? Ba/Ba?*
-0.18\V - 0 BN ro.1oV -2.90V

8.) If a solution of Na2SO4 was combined with a solution of Sr(NO3)2, what would be  8) é]:
the most likely precipitate? :

SrSO4 b.) NaNO3 c.) Sr2S04 d.) Na(NO3)2

9.) Which of the following would have increased solubility in a solution of NaOH? 9)) rfz
Acids ane moe soluble 1n babte selothons

a.) CHaCH2NH2 (b)CH3CH2CH2CO0H  ¢) Ca(OH)2 d) CaF2

10.) What is the Cell Voltage for a cell with a Sn®*/Sn cathode and an Be?*/Be anode? lO.)_C_—_
a) +2.85V b) -2.85V +1.71v d)-1.71v

~ 0N — (—(,g5V) =
2023S_B



SHORT ANSWER (10 pts each): Completely answer all of the following questions. Read all
gquestions carefully!!! SHOW ALL WORK. If your work is in a different location, you must
make a note of this in the given work area for the problem in order for the work to be
considered for partial credit. 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.) Given 550mL of a 5.00x10-*M solution of Co(NO3s)2

> 5le. 10684 almol = molon pnaas KOR
a.) What mass, in grams, of KOH would need to be“added to start precipitation? The Ksp
value for the product is 1.6x10-15,

Insoloale p/\o&odr ' Co(OH) P
CO(OH‘)Q($\ :?CO CCKQ\"‘ Q\OH (a-Q\ Answer: 5 %10 q

~_ -4
s~ e fo D 5.00%107 M fond =L Ko\
- - . 10654s
| o )67 = cso&:o “1 ot ~ 18587 X'O?m‘(sinlo\ q>
5,00 %107 5.Ox 107" = 552015 A0

T foqAA>=62 x 107" °

[on?) = 1.186%04 x 10" ”;f' % 0,550L

b.) What is the formula of the product?

ColOH),

Answer:

2.) a.) How many grams of solid gold will be produced in an electrolytic cell of molten AuCls
if a current of 0.496A is passed through the cell for 3.0hrs?

o 6} 46 0)
nF= AL n=AE 3.0be(lomn) bOS) - 1005
Answer: 3'l9C\

n=- (O Hq(g@(lOSOOQ - 5
Q4TS A3
- b Au
= 0.0999 1945wl € (%V%e—.>
_ o (19 9"
= O.01E50LS mol _—————%mo[
= 2. LYsStN
a.) How much work is done by this system? Answer: 190 O
2Au3+ + 6ClI- > 2Au + 3Cl2
W=-nFE

ct
Ecd Emﬁé‘& ECamade = [,50U - [,3ley =0 \HN

-~ (0.095519S ek GG T g wet) (0. HkP) = =14, 953
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3.) The Ksp value for CdS is 8.0x10-28

- —~14
a.) What is the molar solubility in water? Answer: _ A 5 »I10 M
‘L_.
CdSgy == Ci *easny + S0y
X

8.0 x1073% = X2

%= 8.85%U 7O M
b.) What is the molar solubility in 1.50M NH3? K¢ for the complex [Cd(NH3)4]2+is 1.3x107

CAS Ry = L™ Taa) +8% coay

2+ A r: A3 KHB—‘O M
LA + HNBy (agy = Cd (o)) (mnswe

| Ceg= € x Ke
Cd3ey + HNBsag) = Cdlty B S?caa) fes 3p
& - - 5
. e e e = (5% 10)(13K10)

= [OY % 7 LA

) =LY <167
ENH% . s a-
Loaw e s B X2 53,5410
5.06R 0
A= 2.294956x 07 M o
¢.) What is the Keq for the overall process? Answer: _LOH X0
Feq = lg‘bp A M.,g.

4.) Given the following Redox reaction: ClOs- (aq) + Sn(s) - Cl2(g) + Sn?*(aq)
a.) Balance the reaction in acidic solution:
2 fc@ko_; +5e7 o (1, ] | 5 [Sn = S + 2]
A0 e p > AL, +LH,O  55q 580 +(0e7
S8~ = SSKn*T +IeT

@03— + 59n + IAHRT —, (5 + 53n* + &HZCD

b.) Take your answerfor the reaction balanced in acidic solution and convert it so that it
is balanced in basic solution. -

b R0 .
ACLO + 53 +1RH T pot=—> Cly + 5502 +lkz0 + ROH

moaﬁ t 5%n ’“GHaO —> Qg + 5_5&* 1—,@0(—&‘»)

¢.) How many electrons are transferred in the balanced equation?

Answer: l Oe”
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5.) The Ksp value for SrF2 is 2.5x10-9

a.) What is the molar solubility in water?

SE (8 = Sk + AF Ttad
X A%

SISMD'% = E@Ea@a "Lh(z'

rx3 -’\{-(/, 25 X107
® = 8.5u9s% x167 T M

b.}) What is the molar solubility in 0.020M NaF?

0y + AFCue
SrFCsS(S?Zv .oom3

Answer: 5-5 XJO#H M

Answer: é"'g x(0 ‘bH

2,507 [K)[ 00287

&.Sxto”‘:[ﬂ%@"
0,000 O,R00"

Y= 3% %10™“H
6.) Given the reaction: 3Sn2+(ag) + 2Al(s) €= 2AI3+(aq) + 3Sn(s)

a.) Write the ¥ reaction at the anode.

+ —_
Answer: A1 &> /1(37(0@1‘36
axdohon

b.) Write the ¥ reaction at the cathode.

Answer: Sn*fae) +2e” £ Snis)
redochon

. €.) What is the value of E°can? Include the sign with your answer.
£l = E%atrode - L anode Answer__+= 19\
—o.1qu= (- Lok )= +,53V

d.) What is the value of K at 25°C?

359
= pall T RT G Answer; K =& N

since value v oo

53N = (8\’6\%8{!@6‘.@(3‘38.51&3 anl( (w(\‘:ﬂ% coteulotars -\-%DQPDOU.DD

| (b (4,485 P o761 W coon \oj{l\u%o\k;l N
Ae g e

Lean = 4,28 1893 x10™>\V bl

-3
4% 1673 MO HaEIE DIV
LnK = %54.9%5

‘<\ - 63‘5"!3&‘0 -
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7.) A cell uses the following reaction: Cu2+(a(j) + 2Ag(s) <= 2Ag*(aqg) + Cu(s)

b.) What is the value of E°cen under standard conditions?
Cu = Cotnade Hoﬁ: oo do
Answer: — O.4 L\

Eall = 059N = 0,40\ = - 0.4y

b.) What is the value of Ecen at 298K when Cu2+ = [0.062M] and Ag+ = [0.0054M]

- RT
E=Ew _(’.}'1?3 Q’“Q Answer: __ — 0.3\
NE LT &
0= LOMUI  gayy g .
[’G.OFQ;D 0062 = L’-'—)OSR <10

ey /Gy Plasie) (pas 1) | . -,
F- —otuV ((;(;9;':2{5?’”“%%)%(mo*sawo )

E= ~04LV - [( 12859 1102 W) (1 Lwal) )

E= -0M6Y + 93374 x 167

E= -0.3LIk3\
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