1. a. P.=0.201 V for the reaction
3Pt+12 Cl+ 2 NOy + 8 H — 3 [PtCL]* + 2 NO + 4 HO

What isE °for the reduction of [PtCl4]* to Pt in acidic solution?
The standard reduction potential for the Nitrate o Nitrogen Monoxide is +0.96 V.
Because the Nitrate is reduced in the equatiantité cathode. Pt/[PtJt is the anode.
Ecei=Ecat— Ean Ean = Ecat— Bce = +0.96 V- 0.201 V = 0.76 V

b. Calculate theH required to have fg= 0.072 V when [N@] = 1.15 M,
[CI']= 3.22 M, [PtC}*]=0.03 M, and Ro = 0.22 atm.
RT. . RT. Po ([Ptc])

B = Eca _Ean_ ol T E n|:C|_]l2[N03_T|:H+T

_\3
_ nF (Eoeu B Egeu) —In Plo ([PtC|4]2 ) ~301270= In (0.22)2(0.033

RT (o P[Nos T (329" (128°[H' T

' 301270~ (- 27.860
30;27&In§.953% 10° _ 304 (8 g p_ _57.9870 7.24837= I H"]

[H]=e7*'=7.11x 10 pH = 314 3.1

= In7.9532 16~ 8fH"]




2. A process has a standard change in enthalpgmb6 kJ. What must be the
minimum standard change in entropy for this process to be spontaneous?

TheAG for the process must be less than zero forbetepontaneous:
AG=AH -TAS<O0
JAH _ 45.66x 16 J

AS =153.1JK
T 298.15 K

3. Calculatehe mass of Zn deposited at the cathode in 42.5 min when 1.87 éuafent
is passed through an aqueous solution f.Zn

60s_ 1.87C 1mole 1molZn 65.38¢g Zri
= x X X X =1.629Zr
1 min S 96485 C 2mole 1molZn

42.5 minx




4. 0.5334 g of ethanol,,850H, is burned in a bomb calorimeter with a heaac#p of
12.44 k>C™. The temperature increased from 17@6o 18.93C.

a. Calculate thetandard molar enthalpy change for the combustion of ethanol.
CoHsOH) + 3 Q) » 2 COyg + 3 ROy,

O, =CAT =(12.44 kJ C)( 18.93 € 17.66)& 15.79%dq,,,

qv,rxn — _15_79 kJ
Ne,h.0m (0.53349(MF)

46.06849G H O

AU = =-1363.74 kJ mal

AH =AU +AnRT =-1363.74 kJ m01|+(_l mol gasj 8314 10 K} o5 15k)
mol mol gas K

=-1366.23 kI mal=- 1.37 £0 kJ nmbl

b. The heat of formation of Carbon Dioxide is —39&) mol* and that of liquid water is
—285.840 kJ mdl. What is theheat of formation of ethanol in kJ mol™*?

AH,, = > nAH; (producty —> mAH; ( reactan}s

-1.37x10 kI mol =[( ¥~ 3935 kI mY+( )@ 285.840 kyMdk-[ ( )AH; (CH.OH)+( )( 3 0.0al

AH; =-137x16 kImol-[( ¥~ 3935kImY+( )3 285.840 kiTjd= _ 274.5@dF =2.7x10° kJ mot



5. The solid fuel boosters for the space shuttlze the following reaction:

3 Al (9 + 3 NHCIO, () » Al,Os (9) + AICI5 () + 3 NO ) + 6 HO (g)

Given:
Substance AGe (kJ mol?)
NH.CIO4 (9) -89
Al,03 (S) -1582
AICT5 (9) 2629
NO (g) 52
H,0 () -229

Calculate thehermodynamic equilibrium constant at 25<C for the reaction.

AG,, =[(1)(-1589 +(3(- 629+( ¥ 5p+( K- 299-[( )¢ )e( )6 Bt

=-3162 kJ mot

AG -3162 16

K=eR = e_(8.314)( 208.1p _ G1275.60 - 1 ¥ —

K =10

_1275.60_

553.9= 554




6.

I dentify the following substances based on the given esilithe chemical tests.

a. A white precipitate forms under slightly bastnditions when Strontium Nitrate is
added. A small amount of white precipitate fordesvéy with the addition of Silver
Nitrate. Addition of Potassium Permanganate archetion with cyclohexane gives
a dark purple aqueous layer and a colorless ordgayec. Flame tests give a greenish
flame. Under acidic conditions, addition of Thietamide gives a black precipitate
that dissolves with Nitric acid. The buffered saun gives a maroon precipitate
when Potassium Hexacyanoferrate(ll) is added.

Unknown “a” isCuSQ, Copper(ll) Sulfat€give thename andfor mula)

b. A white precipitate forms with the additionaaflcium and silver. Addition of
Potassium Permanganate and extraction with cychofegives colorless aqueous
and organic layers. Addition of thioacetamide giaeblack precipitate. Addition of
Ammonium Hydroxide gives a greenish precipitatéisTprecipitate dissolves in
Hydrogen Peroxide to give a yellow solution thas hayellow precipitate with the
addition of Lead(ll) Nitrate.

Unknown “b” isCry(C,04)3 Chromium(lll) Oxalate(give thename andfor mula)
c. A solution is known to contain Iron(lll) ions@ Calcium ions.

i. Give ONE and only ONE test that will separate these two ions. Whichigom
the supernatant and which is in the precipitate?

Add ammonium hydroxide: The Iron will precipitaie Fe(OHj, the calcium will stay in

solution.

ii. Give ONE and only ONE test that will confirm the presence of the Iroh)(lI
ion. Will this test be performed on the supernatarthe precipitate?

Acidify and add KSCN to the precipitate. The redroon color indicates the presence of

Fe’

iii. Give ONE and only ONE test that will confirm the presence of the Calcium
ion. Will this test be performed on the supernatarthe precipitate?

Add Ammonium Carbonate to the supernatant. A whiezipitate will confirm the

presence of G4



6. (continued) d. Multiple Choice. Write the lettanrresponding to thBEST choice(s)
in the blank provided. Not following direction WlLresult in losing points.

__C__i. Which of the following ions will form a resktion with KSCN?

a. Fé" b. Cd” c. F&* d. Li*
__aandd___ii. Which of the following ions requires baslgdrogen Peroxide for
the separation test?

a. F&" b. Cd” c. K d. ce*
__b__iii. Which of the following ions will give a wie precipitate with the addition
of thioacetamide?

a. F&" b. Zrf* c. C§" d. Ag'

_a Iv. Which of the following ions gives a yellawlor in the flame test?

a. Nd b. cat c. K d. Li'

_C v. Which of the following ions will form a reatecipitate with KFe(CN)?

a. Lif b. zrf* c. Cu* d. cr?



7. Use electrode potentials to answer the follovgngstions. Justify your answers with
calculations.

a. Is the oxidation of nickel by iron(lll) ion @@ntaneous reaction under standard
reaction conditions?

Nig + 2 FE" . — Ni** o + 2 F&" o)

E.y =Eg —E,, =+0.77 V=(-0.25 \) =+ 1.02 \
The positive cell potential indicates that the teacis spontaneous as written.

b. Will iron(lll) ion oxidize tin(ll) ion to tin(V) ion under standard conditions?

2 F& g + SIf o > 2 FE' gy + S

E. =E. —E.,, =+0.77 V—(+ 0.15 \4 =+ 0.62 \
The positive cell potential indicates that the teacis spontaneous as written.



