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

What isE °for the reduction of [PtCl4]* to Pt in acidic solution?

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



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?

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



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

a. Calculate thetandard molar enthalpy change for the combustion of ethanol.

b. The heat of formation of Carbon Dioxide is —%98) mol* and that of liquid
water is —285.840 kJ midl What is théheat of formation of ethanol in kJ mol™?



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

3 Al (9 + 3 NHCIO, (9 » AlLOs (9) + AlCI5 () + 3 NO ) + 6 HO (g)

Given:
Substance AGe (kJ mol?)
NH.CIO4 (9) -89
Al,03 (S) -1582
AICT5 (9) 629
NO (g) 52
H,0 () -229

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




6.

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

a. A white precipitate forms under slightly bastnditions when Strontium Nitrate is
added. A small amount of white precipitate fordosvéy with the addition of Silver
Nitrate. Addition of Potassium Permanganate arichetion 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 gaun gives a maroon precipitate
when Potassium Hexacyanoferrate(ll) is added.

Unknown “a” is (givertame andfor mula)

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

Unknown “b” is (giveriame andformula)

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. Whichigoim
the supernatant and which is in the precipitate?

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?

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?




6. d. Multiple Choice. Write the letter correspamglio theBEST choice(s) in the blank
provided. Not following direction WILL result irosing points.

i. Which of the following ions will formrad solution with KSCN?
a. Fé' b. Cd” c. Fé' d. Li*

ii. Which of the following ions requiressiaHydrogen Peroxide for the

separation test?
a. F&" b. Cd” c. K d. cr*

iii. Which of the following ions will giva white precipitate with the addition

of thioacetamide?
a. F& b. Zrt* c. C§" d. Ag'

iv. Which of the following ions gives algs¥ color in the flame test?
a. Nd b. C&" c. K d. Lif

v. Which of the following ions will formrad precipitate with gFe(CN)?
a. Li' b. Zrt* c. C§" d. ce*

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

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

. + 0+ +
Nig + 2 F&" = NiZ g + FE g

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

2 F&' g + SIf g > 2 FE' gy + Sy



