Chemistry 112-2018 Name: AVIMAA/) L}QVSIO% A

Exam # 4a Vining

1. For each pair, choose the species with the greater entropy: " N04(g) or [ 2 NOs(g)

H,0(g) or H,O(1)

2..in whigh temperature range will the following reaction be thermodynamically most favored: |, $
«i) OQ)S Q\)OVQ;\ AN

e — o &
by AS 2 MgO(s) =2 2 Mg(s) + O2g) reaction is en’gi@mm

a. at all temperatures b. at no temperatures [ c. at high temperatures d. at low temperatures

2(g) + O2(g) > H0(l)  {— ci?«Ca\/ of@\ b&({ AS

The reacti@rs t room temperature. What can be said about thermodynamic control of the reaction?
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3. Consider the reaction: 2

a. itis disfavtred and enthalpy controlled

b.itis m’ed and entropy controlled

c. it is favored and enthalpy controlled)

d. it is favored and entropy controlled

4. For a reaction to actually occur, it must be favored by:

a. thermodynamics c. either thermodynamics or kinetics
b. kinetics L d. both thermodynamics and kir;ti’c_s)
———

5. You have a saturated solution of AgCl that has solid AgCl at the bottom of the solution. Some NaCl solution
is added to the AgCl solution. What happens?

a) nothing

b) more AgCl precipitates
¢) NaCl precipitates 7

d) solid AgCl dissolves
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6. NaOH is highly soluble and when solid NaOH dissolves, the solution gets warm. What can @
you tell from this information:

\"VW‘ t
In terms of enthalpy, dissolution is: Uavo@ disfavored can’t tell Q%C{k\;& )
, o
In terms of entropy, dissolution is: favored disfavored tcan't tell ] S@mw@‘p
In terms of AG®, dissolution is: @ disfavored can't tell L M
]

In terms of kinetics, dissolution is: (@ disfavored can't tell m/’;"“lfa

7. A chemical system has an equilibrium constant of 4.4 x 10°. What is AG® for the reaction?
NG =—RT nK
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AG® = »’3;,% kJ/mol

8. Will Cuz(P0Oa),2 be more soluble in pure water, or in water in which NasPO, has been dissolved?

Cus(PO4)2(s) 2 3 Cu?*(aq) + 2 POs*(aq)

ia) pure wate b) Na3PO, solution

Is Fe(OH); more soluble in:
a) pure water b) 0.1 M HCl c) 0.1M NaOH

9. Write the equilibrium reaction and the Ky, equilibrium expression for dissolution of:

AL(COs)s (9) = ;2;6\{;” (2] 4 3 C@;’ (g)

Ks\o = ff\‘ﬂa (07" ’




10. Label any species that are acting as Lewis acids (LA), Lewis bases (LB), Bronsted acids (BA), or Bronsted (/9
bases (BB).
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In which of the following ways can a water molecule act? Choose all that apply.

Lewis acid @ W Bronsted base
— T

11. What is the solubility of Cds(POa)s, in moles per liter? Ksp = 2.2 x 10732

Qo\g(p&%@) = 30)*ee) + 2 Pol'f—'(q@)
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12. Use the following reaction and the data given to calculate AG® at 328 K.
INO(g) + 2H(g)——Na(g) ~ 2H,0()

AH*=-752.2 kT and AS° =-351.6 I'K

AG= AN~ TAS® =~

o gsts Bk) =
952,207 ~ 3K (- &35! )
e bé kJ/mol

Is the reaction favored at 328 K: l@ or no ? ncv
Cu (’\y*’/l h AH /ip()\\}ﬂ/‘\?p G

In what temperature range is the reaction favored? &x{ Eme«ﬁ L{X LS (aeg (
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13. Methanol boils at 65 °C with an enthalpy of vaporization of 35.2 kJ/mol.

What is the entropy change for the vaporization of methanol at 65 °C?

AS = ~AHkp ~ 35,200 el
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J/K-mol
14. What is the solubility of PbBr. is a 0.15 M solution of NaBr, in grams per liter?
_ A X
Molar mass PbBr, = 367 g/mol. Kep = 6.6 x 10°® ééﬂ/() = G() (0,i5+ 9‘7‘)
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15. Cu?* forms a complex ion with ammonia:

Cu?(aq) + 4 NHs(aq) ===== [Cu(NHs)s]?*(aq) Ke=2.1x 10%

Formation of the complex ion is: highly favored moderately favored not favored

What is the value of Kq, the dissociation constant for the complex ion, [Cu(NH3)4]2*?
14
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16. Determine AH®, AS®, AG® for the following reaction at 298 K.

SFe(g) + 3 Ha(g) = S(s) + 6 HF(g)

AH(k)/mol) ' AGe (kJ/mol) §S°(J/K-moi)
SFs(g) -1209 -1105 292
Ha(g) 0 0 131
S(s) 0 0 o
HF(g) 271 273 174

e 2 (01 ) = = THKT Juus,
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Chemistry 112-2018 Name: A)’UM ]é@%\ D8 om
Exam # 4b Vining
1. For each pair, choose the species with the greater entropy: l H,0(g) 5 or H,0(l)

2 NOz(g or N204(g)

2. In which temperature range will the following reaction be thermodynamically most favored:

C ‘

ne % )

AR ég“%\u'\ 2 Mg(s) + O2(g) > 2 MgO(s) reaction is exothermic

a. at all temperatures b. at no temperatures  c. at high temperatures Fat low temperatfz's}

3. Consider the reaction: 2 Ha(g) + O2(g) = H20(l) AS Wg@”%wﬁ\ & ol ﬁvé’&i ED QW}VDV‘O’L

Y1 temperature. What can be said about thermodynamic control of the reaction?

a. it is disfavored and enthalpy controlied - 'F
Py ay ’\‘)\{‘u& Q‘V‘MJ&

b.itis d/ih%red and entropy controlled
{:::t is favored and enthalpy controlled

d. it is favored and entropy controlled

4. For a reaction to actually occur, it must be favored by:

a. thermodynamics c. either thermodynamics or kinetics

b. kinetics mh thermodynamics and kinetic)s z

5. You have a saturated solution of AgCl that has solid AgCl at the bottom of the solution. Some NaCl solution
is added to the AgCl solution. What happens?

a) nothing
Emore AgCl precipitates
c) NaCl precipitates
d)

solid AgCl dissolves




Voved. cvtvall (Ln D6+ kiatis)

—<
6. NaOH is highly soluble and when solid NaOH dissolves, the solution gets warm. What can

you tell from this information: L QXo‘me'c)
In terms of enthalpy, dissolution is: l favored) disfavored can’t tell Q”‘ﬁ‘a’m
In terms of entropy, dissolutionis: favored disfavored @ 7%1}0{80(
In terms of AG°®, dissolution is: avored disfavored can’t tell

In terms of kinetics, dissolution is: disfavored can’t tell

7. A chemical system has an equilibrium constant of 2.4 x 10*. What is AG® for the reaction?

A G=-RT K= - 83N J/K.mo) ¥ A0 K % In (a»‘(xlo")
= -15,000Tfusl

AG° = “;S‘O kJ/mol

8. Will Cus(PO4)2 be more soluble in pure water, or in water in which Nas;PO, has been dissolved?

Cus(P0s)2(s) © 3 Cu?*(aq) + 2 PO+*(aq)

b) NasPOys solution

Is Fe(OH); more soluble in:
a) pure water ¢) 0.1M NaOH

9. Write the equilibrium reaction and the Ksp equilibrium expression for dissolution of:

o €3) S 9 A0+ 3¢0, (ay)

Ks\o: [/‘\l“‘j1 I 605]3




10. Label any species that are acting as Lewis acids (LA), Lewis bases (LB), Bronsted acids (BA), or Bronsted @
bases (BB).

O“""‘C:b, o-C=o
i —> L
H -0 H-27 4
Ty H-g-A
2k
gA g
o=C=0 o-C=0
O ~ 3
H -0 S
LN H
LB

r

In which of the following ways can a water molecule act? Choose all that apply.

Lewis acia* lLewis basé @ l\Bro\rjsted base

11. What is the solubility of Bas(POa)z, in moles per liter? Ksp = 1.3 X 102°

Bas(P0)), (s) = 3 ) 4 0, PO e g)

1 6 0
e +37 1 ¢
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12. Use the following reaction and the data given to calculate AG® at 328 K. O

2NH;3(2) ~204(2)

»N,0(g) — 3H,0(0)

AH® = -683.1 kJ and AS® =-365.6 'K | ([/ ) _
oy (0 3654 W)~
L PR - wégg}'kj‘ "aagk_<0>
f:\é =AN- TAS = .
563,
AG° = kJ/mol
Is the reaction favored at 328 K: Z\/E or no

In what temperature range is the reaction favored?

all te res %O‘n AHO‘Q\S F‘Qﬂq'})\/‘{ jo
nQ_tem@;ures %vg}r{& o | [oe '{fhﬁr@”l"mﬁ ¢
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13. Ethanol boils at 78 °C with an enthalpy of vaporization of 38.6 klJ/mol.

What is the entropy change for the vaporization of methanol at 78 °C?
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14. What is the solubility of Pbl; is a 0.25 M solution of Nal, in grams per liter?
Molar mass Pbl; = 461 g/mol. Ksp = 8.7 X 10°° _ ( )“).
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15. Cu?* forms a complex ion with ammonia:

Cu?*(aq) + 4 NHa(aq) ===== [Cu(NHs)4]**(aq) Ki=2.1x 10"

Formation of the complex ion is: 1 highly favored moderately favored not favored

What is the value of Kg, the dissociation constant for the complex ion, [Cu(NHz)4]**?
. ) , T H
Ko{: K,g» = L%egj”(Q ]L(

0.8 x1&

16. Determine AH?, AS°, AG®° for the following reaction at 298 K.

S(s) + 6 HF(g) = SFe(g) + 3 Ha(g)

AHP(k)/mol) | AG (ki/mol) | S°(J/K-mol)
SFe(g) -1209 -1105 292
Ha(g) 0 ! 0 o131
S(s) 0 | 0 Y
HF(g) -271 -273 174
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ase = =397 Tk
AG° = + 933 K/

AHe = F 17 ﬁT/ o




