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Answer EITHER Question 2 below OR Question 3 printed on page 16. Only one of these two questions will be \

graded. If you start both questions, be sure to cross out the question you do not want graded. The Section II score
weighting for the question you choose is 20 percent.

Answer the following questions about a pure compound that contains only carbon, hydrogen, and oxygen

(@) A0.7549 g sample of the compound burns in O,(g) to produce 1.9061 g of CO,(g) and
0.3370 g of H,O(g).

(1) Calculate the individual masses of C, H, and O in the 0.7549 g sample

(i1) Determine the empirical formula for the compound.

(b) A 0.5246 g sample of the compound was dissolved in 10.0012 g of lauric acid, and it was determined that

the freezing point of the lauric acid was lowered by 1.68°C. The value of K of lauric acid is 3.90°C m!
Assume that the compound does not dissociate in lauric acid.

(i) Calculate the molality of the compound dissolved in the lauric acid

(i) Calculate the molar mass of the compound from the information provided

(c) Without doing any calculations, explain how to determine the molecular formula of the compound based on
the answers to parts (a)(ii) and (b)(ii).

(d) Further tests indicate that a 0.10 M aqueous solution of the compound has a pH of 2.6. Identify the organic
functional group that accounts for this pH.
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Answer EITHER Question 2 below OR Question 3 printed on page 16. Only one of these two questions will be !
graded. If you start both questions, be sure to cross out the question you do not want graded. The Section II score

weighting for the question you choose is 20 percent.
2. Answer the following questions about a pure compound that contains only carbon, hydrogen, and oxygen.

(a) A 0.7549 g sample of the compound burns in O,(g) to produce 1.9061 g of CO,(g) and

0.3370 g of H,O(g).
(i) Calculate the individual masses of C, H, and O in the 0.7549 g sample.

(ii) Determine the empirical formula for the compound.

(b) A 0.5246 g sample of the compound was dissolved in 10.0012 g of lauric acid, and it was determined that
the freezing point of the lauric acid was lowered by 1.68°C. The value of K of lauric acid is 3.90°C mL.

Assume that the compound does not dissociate in lauric acid.

(i) Calculate the molality of the compound dissolved in the lauric acid.

(i1) Calculate the molar mass of the compound from the information provided.

(c) Without doing any calculations, explain how to determine the molecular formula of the compound based on
the answers to parts (a)(ii) and (b)(ii).

(d) Further tests indicate that a 0.10 M aqueous solution of the compound has a pH of 2.6. Identify the organic
functional group that accounts for this pH.
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Answer EITHER Question 2 below OR Question 3 printed on page 16. Only one of these two questions will be
graded. If you start both questions, be sure to cross out the question you do not want graded. The Section I score

weighting for the question you choose is 20 percent

2. Answer the following questions about a pure compound that contains only carbon, hydrogen, and oxygen

(a) A 0.7549 g sample of the compound burns in O,(g) to produce 1.9061 g of CO,(g) and

0.3370 g of H,0(g).
(i) Calculate the individual masses of C, H, and O in the 0.7549 g sample

(i1) Determine the empirical formula for the compound.

{b) A 0.5246 g sample of the compound was dissolved in 10.0012 g of lauric acid, and it was determined that
the freezing point of the lauric acid was lowered by 1.68°C. The value of Kf of lauric acid is 3.90°C m™L.

Assume that the compound does not dissociate in lauric acid.

(i) Calculate the molality of the compound dissolved in the lauric acid
(ii) Calculate the molar mass of the compound from the information provided

\
\\
\

(c) Without doing any calculations, explain how to determme the molecular formula of the compound based’ on
'\

the answers to parts (a)(ii) and (b)(ii).
(d) Further tests indicate that a 0.10 M aqueous solution of the compound has a pH of 2.6. Identify the organic

functional group that accounts for this pH.
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(c) During the analysis of the data, the graph below was produced.

Time (minutes)

(1) Label the vertical axis of the graph.

(ii) What are the units of the rate constant, k, for the decomposition of H,0,(aq) ?

(iii) On the graph, draw the line that represents the plot of the uncatalyzed first-order decomposition
of 1.00 M H,0,(aq).
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(c) During the analysis of the data, the graph below was produced.

Time (minutes)

(i) Label the vertical axis of the graph.

(i1) What are the units of the rate constant, &, for the decomposition of H,0,(agq) ?

(i) On the graph, draw the line that represents the plot of the uncatalyzed first-order decomposition
of 1.00 M H,0,(aq).
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(c) During the analysis of the data, the graph below was produced.

Time (minutes)

(i) Label the vertical axis of the graph.

_ (i) What are the units of the rate constant, k, for the decomposition of H,0,(ag) ?

(iii) On the graph, draw the line that represents the plot of the uncatalyzed first-order decomposition
of 1.00 M H,0xagq) .
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USE THIS PAGE FOR ANSWERING QUESTION 4.
PLE: ASE WRITE THE LETTER FOR THE REACTION IN THE SQUARE AT THE
LEFT END OF EACH BOX. ONLY THE ANSWERS IN THE BOXES WILL BE SCORED.

Zn + Ni?m— 7nT% L N

A

1 Al (DH), + OHT — AlloH),
C CLH; + 0, ™ CO, +H,0
e | LT FNy — LipN

Ja BF3 + NHFy —> BF3NH,

GO ON TO THE NEXT PAGE.

i & I

Copyright © 2005 by College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



"B
BBBBBBBBBBBBBB

USE THIS PAGE FOR ANSWERING QUESTION 4.
PLEASE WRITE THE LETTER FOR THE REACTION IN THE SQUARE AT THE
LEFT END OF EACH BOX. ONLY THE ANSWERS IN THE BOXES WILL BE SCORED.
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USE THIS PAGE FOR ANSWERING QUESTION 4.
PLEASE WRITE THE LETTER FOR THE REACTION IN THE SQUARE AT THE
LEFT END OF EACH BOX. ONLY THE ANSWERS IN THE BOXES WILL BE SCORED.

Za + Ni"—=> Zn?* + Ni

P+ T~ —> POL,

SO, + OH™=> HQ + 3%

Li+ N2 = YN

GCO= + H' —> HCO- + C**
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Your responses to the rest of the questions in this part of the examination will be graded on the basis of the accuracy
and relevance of the information cited. Explanations should be clear and well organized. Examples and equations
may be included in your responses where appropriate. Specific answers are preferable to broad, diffuse responses.

Answer BOTH Question 5 below AND Question 6 printed on page 24. Both of these questions will be graded. The
Section II score weighting for these questions is 30 percent (15 percent each).

5. Answer the following questions that relate to laboratory observations and procedures.

(a) An unknown gas is one of three possible gases: nitrogen, hydrogen, or oxygen. For each of the three
possibilities, describe the result expected when the gas is tested using a glowing splint (a wooden stick with
one end that has been ignited and extinguished, but still contains hot, glowing, partially burned wood).

(b) The following three mixtures have been prepared: CaO plus water, SiO, plus water, and CO, plus water.
For each mixture, predict whether the pH is less than 7, equal to 7, or greater than 7. Justify your answers.

(c) Each of three beakers contains a 0.1 M solution of one of the following solutes: potassium chloride, silver
nitrate, or sodium sulfide. The three beakers are labeled randomly as solution I, solution 2, and solution 3.
Shown below is a partially completed table of observations made of the results of combining small amounts
of different pairs of the solutions.

P‘%MQ} Na,S ([

Solution 1 Solution 2 Solution 3 KC’ |
' Pfﬁ\‘m} Solution 1 blact%’r‘escipitate A‘sa Pw’j }\;QE
M 013 Solution 2 no reaction ‘ M(/‘z
\CC\ | Solution 3

(i) Write the chemical formula of the black precipitate.
(i1) Describe the expected results of mixing solution 1 with solution 3.

(ii1) Identify each of the solutions 1, 2, and 3.
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ADDITIONAL PAGE FOR ANSWERING QUESTION 5.
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Your responses to the rest of the questions in this part of the examination will be graded on the basis of the accuracy
and relevance of the information cited. Explanations should be clear and well organized. Examples and equations
may be included in your responses where appropriate. Specific answers are preferable to broad, diffuse responses.

Answer BOTH Question 5 below AND Question 6 printed on page 24. Both of these questions will be graded. The
Section II score weighting for these questions is 30 percent (15 percent each).

5. Answer the following questions that relate to laboratory observations and procedures. A

(a) An unknown gas is one of three possible gases: nitrogen, hydrogen, or oxygen. For each of the three
possibilities, describe the result expected when the gas is tested using a glowing splint (a wooden stick with
one end that has been ignited and extinguished, but still contains hot, glowing, partially burned wood).

(b) The following three mixtures have been prepared: CaO plus water, SiO, plus water, and CO, plus water.
For each mixture, predict whether the pH is less than 7, equal to 7, or greater than 7. Justify your answers.

KCi
(c) Each of three beakers contains a 0.1 M solution of one of the following solutes: potassium chloride, silver Ag(NO,

NG LS nitrate, or sodium sulfide. The three beakers are labeled randomly as solution 1, solution 2, and solution 3.
Shown below is a partially completed table of observations made of the results of combining small amounts
of different pairs of the solutions. Kel €037+ Hp0

AGRO3  WNaz S )
Solution 1 Solution 2 Solution 3
% Wz| Solution 1 //////////////// | black precxpitate
/ A

no reaction

(i) Describe the expected results of mixing solution 1 with solution 3.

Na1S Solution 2

KQ( Solution 3 9@50\ &)

(i) Write the chemical formula of the black precipitate.

(iii) Identify each of the solutions 1, 2, and 3.

5.@ If fhe gas were Oxyqen, e suck would glow brighter. (£ dhe
gas were yaroqtn, A loud Pop would e hurt (£ fhe gas were
mmxgen f\bfh\na WOLA\&\ olLur
®__Ca0 = pH >—‘7 CaQH 15 a sﬂmo base and thus this mixtul©
1S_basic ‘e
5104 =» equal 46 7 gilicon dioxide 15 neudher acldic _nor basic
and hus fre pH would be unaffected. PH of water
s 7 because t 15 neutrdl.

GO ON TO THE NEXT PAGE.
<22

Copyright © 2005 by College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



; 5
‘B B B B | 3 B BB 23
ADDITIONAL PAGE FOR ANSWERING QUESTION 5.

CO, = pH<T7 Acds react Wiih carbonatfs +o Saram
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@

AC\Q‘Q
J

A_preapdate would form  (silver chloride) Aglle,
S5olution L= AQNO3

(SISIShs

ot

solUtion Z= N6 , &

=
}

solution 3= KCI
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Your responses to the rest of the questions in this part of the examination will be graded on the basis of the accuracy
and relevance of the information cited. Explanations should be clear and well organized. Examples and equations
may be included in your responses where appropriate. Specific answers are preferable to broad, diffuse responses.

Answer BOTH Question 5 below AND Question 6 printed on page 24. Both of these questions will be graded. The
Section II score weighting for these questions is 30 percent (15 percent each).

5. Answer the following questions that relate to laboratory observations and procedures.

(a) An unknown gas is one of three possible gases: nitrogen, hydrogen, or oxygen. For each of the three
possibilities, describe the result expected when the gas is tested using a glowing splint (a wooden stick with
one end that has been ignited and extinguished, but still contains hot, glowing, partially burned wood).

(b) The following three mixtures have been prepared: CaO plus water, SiO, plus water, and CO, plus water.
For each mixture, predict whether the pH is less than 7, equal to 7, or greater than 7. Justify your answers.

(c) Each of three beakers contains a 0.1 M solution of one of the following solutes: potassium chloride, silver
nitrate; or sodium sulfide. The three beakers are labeled randomly as solution 1, solution 2, and solution 3.
Shown below is a partially completed table of observations made of the results of combining small amounts
of different pairs of the solutions.

Solution 1 Solution 2 Solution 3

Solution 1 black precipitate

Solution 2 no reaction

Solution 3

(i) Write the chemical formula of the black precipitate.
(i) Describe the expected results of mixing solution 1 with solution 3.

(iii) Identify each of the solutions 1, 2, and 3.

@g’{ﬁ‘f E‘@ﬁ’fﬁé‘aa T}f\ﬂ ﬁ!@w:ﬂg spgfﬂzgw wjgg éé auﬁ“*
v %Mm%am and axmw,; the splat will qlw krighter,

@ Call w be géea%vf“ Thon 7 becance.
(a0 + H;é} S (o +0OH “
(Oﬁ will be legs than ¢ becaunge HXCQ,% g
@;\w aeldl.
5; ag, w;u %ﬁ c@%&l +e ? geiaﬁrﬁt »\f‘ ' s newteal &,aé é@*ts
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6. Answer the following questions that relate to chemical bonding.

(a) In the boxes provided, draw the complete Lewis structure (electron-dot diagram) for each of the three
molecules represented below.

CF, PF, SF,
d‘.
:f' “‘ﬁ 1 > .”
s »? . ) ? M F ¥ F -
- c-f Php o B R REE
- .- [ ‘e .
| SN AP
T - o4 Ve . r,‘
- * $ * ¥ +
,fi,

(b) On the basis of the Lewis structures drawn above, answer the following questions about the particular
molecule indicated.

(i) Whatisthe F-C-F bond angle in CF, ?
(i1) What is the hybridization of the valence orbitals of P in PFs?

(iii) What is the geometric shape formed by the atoms in SF, ?

(c) Two Lewis structures can be drawn for the OPF; molecule, as shown below.

5w .
00T g0 T
772, .. . s-5=0 ~1
F—P-——F :E——P«——E:
_ :g«:: - :g«j:
T2, 7-T7rg
Structure | Structure 2

(i) How many sigma bonds and how many pi bonds are in structure 1 ?

(i1) Which one of the two structures best represents a molecule of OPF;? Justify your answer in terms of
formal charge.

vi{) 1049, 4

W) ep®d

W) See - San)
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6. Answer the following questions that relate to chemical bonding.

(a) In the boxes provided, draw the complete Lewis structure (electron-dot dlagram) for each of the three

molecules represented below. B ’Z(,
s '5“
CF, PF; - SE,
e - . > o
H F‘_ b4 C s b g ?
\. \
- ® \\ 5 e —_— o~ . .
- L4 - 2 . o
O - * .5 ﬁf"/”g‘ < r et 5 b____—-
o .o b VT =
\ ” 4 B L . ~
n F‘ » : \7\, \ a
» -
-~ ® ° ° 3 C; & >
- e -

{b) On the basis of the Lewis structures drawn above, answer the following questions about the particular
molecule indicated.

(i) Whatis the F-C-F bond angle in CF, ?
(ii) What is the hybridization of the valence orbitals of P in PF;?

(iii) What is the geometric shape formed by the atoms in SF, ?

(c) Two Lewis structures can be drawn for the OPF; molecule, as shown below.

kel :0:
| - N
L i A

:E: :E:
Structure 1 Structure 2

(i) How many sigma bonds and how many pi bonds are in structure 1 ?

(it) Which one of the two structures best represents a molecule of OPF; ? Justify your answer in terms of
formal charge.

GO ON TO THE NEXT PAGE.
-24-

Copyright © 2005 by College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



BBBBBBBBBBBBBBQB&

ADDITIONAL PAGE FOR ANSWERING QUESTION 6.

() Y =wows worad
|

=Y larala)

N 3
4 L) =G oo | Ao o o
“ e oo al Vet itel diat =l
Ce Dl &tawyn 4 P Fodal

GO ON TO THE NEXT PAGE.
-25.

Copyright © 2005 by College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



BBBBBBBBBEBBESEBIE 5

6. Answer the following questions that relate to chemical bonding.

(a) In the boxes provided, draw the complete Lewis structure (electron-dot diagram) for each of the three
molecules represented below.

CF, PF, SF,
'F FF
U NS S
—C - B || E P Fo (B
r L “ | .. ,,)\/g,
l e (‘j":f S
F N ]

(b) On the basis of the Lewis structures drawn above, answer the following questions about the particular
molecule indicated.

(1) Whatis the F-C-F bond angle in CF,?
(i1) What is the hybridization of the valence orbitals of P in PF5?

(111} What 1s the geometric shape formed by the atoms in SF, ?

(c) Two Lewis structures can be drawn for the OPF; molecule, as shown below.

.

o :61
N N
:E——-P——ﬁ: F-——-—P————F
| |
:E: :E:
Structure 1 Structure 2

(1) How many sigma bonds and how many pi bonds are in structure 1 ?

(1)) Which one of the two structures best represents a molecule of OPF; ? Justify your answer in terms of
formal charge.

b) i) Plane.r mdlecuke. . 5o fomdanﬁia > 90°
(1) Ashpt (™ 5o elechus on 3rd le)e

lue to the unshord

e

Gil) This molecule. s square pyranids
. /
electon pair
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Answer EITHER Question 7 below OR Question 8 printed on page 28. Only one of these two questions will be
graded. If you start both questions, be sure to cross out the question you do not want graded. The Section II score
weighting for the question you choose is 15 percent.

7. Use principles of atomic stracture, bdnding, and/or intermolecular forces to respond to each of the following.
Your responses must include specific information about all substances referred to in each question.

(a) Ata pressure of 1 atm, the boiling point of NH,(/) is 240 K, whereas the boiling point of NF;({)
is 144 K.

(1) Identify the intermolecular force(s) in each substance.

(i) Account for the difference in the boiling points of the substances.

(b) The m&}ting point of KCl{(s) is 776°C, whereas the melting point of NaCl(s) is 801°C:
(i) Identify the type of bonding in each substance. .

(11) Account for the differeﬁce in the melting points of the substances.

(c) As shown in the table below, the first ionization energies of Si, P, and Cl show a trend.

2 Flrst«IomzaﬁonﬁEnergy

Evlfe‘n}‘ept I &T mol“ oo s
~ Si 786
P 1,012
Cl 1,251

(1) For each of the three elements, identify the quantum level (e.g.,n = 1, n =2, etc.) of the valence
electrouns in the atom.

(ii) Explain the reasons for the trend in first ionization energies.

{(d) A certain element has two stable isotopes. The mass of one of the isotopes is 62.93 amu and the mass of
the other isotope is 64.93 amu.

(i) Identify the element. Justify your answer.

(i) Which isotope is more abundant? Justify your answer.

\} NHa: London dispersion digciﬁ [dipde ‘n\,;d’rog-er\ )ch\dmg
N% L ordon dt50€(>x0w dxpoeédmoie
W&, con ender ivido mdroc;em \onds which e Pe %w
\m@! wedar foree. e ‘ﬁdﬂu@} Nty vdecblor  foe of NE:
S aam\&/dtooka fnore €n exqy lS needed o over Ome He intermolecia-
Frees 1 -\@\\3 Yhon NEj soi4 bos o highar  boiling Peinst .
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Answer EITHER Quesﬁon 7 below OR Question §-printed on page 28. Only one of these two questions will be
graded. If you start both questions, be sure to cross out the question you do not want graded. The Section II score
weighting for the question you choose is 15 percent.

7. Use principles of atomic structure, bonding, and/or intermolecular forces to respond to each of the following.
Your responses must include specific information about all substances referred to in each question.

(a) At a pressure of 1 atm, the boiling point of NH,(!) is 240 K. whereas the boiling point of NF;(/)
is 144 XK.

(i) Identify the intermolecular force(s) in each substance.

(it) Account for the difference in the boiling points of the substances.

(b) The melting point of KCl(s) is 776°C, whereas the melting point of NaCl(s) is 801°C.
(i) Identify the type of bonding in each substance.

(1) Account for the difference in the melting points of the substances.

(c) As shown in the table below, the first ionization energies of Si, P, and Cl show a trend.

Si 786
P , 1,012
Cl 1251

(i) For each of the three elements, identify the quantum level (e.g., n = 1, n = 2, etc.) of the valence
electrons in the atom.

(ii) Explain the reasons for the trend in first ionization energies.

(d) A certain element has two stable isotopes. The mass of one of the isotopes is 62.93 amu and the mass of
the other isotope is 64.93 amu.

(1) Identify the element. Justify your answer.

(11) Which isotope is more abundant? Justify your answer.

2)0) Wy - Hdagon OGN, AlgOR-AiTEe foes
NE \e:\wm\ é\\%@QY‘%\ o RS d\on d\Oo\Q SoreQS
W) e \(\S«QY W‘D\Q(K\\cs‘( s in N\—\g arQ_ swn “c@r En e n NFa,
LR RS o oo So broalke ane intermplecolar evads
a2 A Neo Y
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ADDITIONAL PAGE FOR ANSWERING QUESTION 7.
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Answer EITHER Question 7 below OR Question 8 printed on page 28. Only one of these two questions will be
graded. If you start both questions, be sure to cross out the question you do not want graded. The Section II score
weighting for the question you choose is 15 percent.

7. Use principles of atomic structure, bonding, and/or intermolecular forces to respond to each of the following.
Your responses must include specific information about all substances referred to in each question.

(a) Ata pressure of 1 atm, the boiling point of NH,(!) is 240 K, whereas the} boiling point of NF;(1)
is 144 K.
(i) Identify the intermolecular force(s) in each substance.

(1i) Account for the difference in the boiling points of the substances.

(b) The melting point of KCI(S) is 776°C whereas the melting point of NaCi(s) is 801°C.
(i) Identity the type of bondmg in each substance.

(11) Account for the difference in the melting points of the substances

(c) As shown in the table below, the first ionization energies of Si, P, and Cl show a trend.

Si 786
P 1,012
Cl 1,251

(1) For each of the three elements, identify the quantum level (e.g., n =1, n =2, etc.) of the valence
electrons in the atom.

(i1) Explain the reasons fon the trend in first ionization energies.

(d) A certain element has two stable isotopes. The mass of one of the isotopes is 62.93 amu and the mass of
the other isotope is 64.93 amu.

(1) Identify the element. Justify your answer.

(ii) Which isotope is more abundant? Justify your answer.

rllaz;‘c d\(\O\'O Qf‘({'ﬂ;’a &NJ L\v o }\w\a&% ) . .
Hmo rutenmmf* SAPY: Qm_um_&_pmu\fj s’orr €s
w ﬂi;ﬂa‘c d\mg)

O 2s,
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AgNO;(s) — Ag*(ag) + NO; (ag)

8. The dissolving of AgNO;,(s) in pure water is represented by the equation above.

(@) Is AG for the dissolving of AgNO(s) positive, negative, or zero? Justify your answer.
(b) Is AS for the dissolving of AgNO,(s) positive, negative, or zero? Justify your answer.

(c) The solubility of AgNO,(s) increases with increasing temperature.

(1) What is the sign of AH for the dissolving process? Justify your answer.

(1) Isthe answer you gave in part (a) consistent with your answers to parts (b) and (c) (1) ? Explain.

The compound Nal dissolves in pure water according to the equation Nal(s) — Na*(ag) + I (ag) . Some of
the information in the table of standard reduction potentials given below may be useful in answering the
questions that follow.

Half-reaction 1 E°(V)
O,(g) + 4H" + 4¢ > 2H,0() 1.23
I(s) + 2¢ — 217 0.53
2H,O() + 2 — H,(g) + 20H" -0.83
Na* + e= — Na(s) -2.71

(d) An electric current is applied to a 1.0 M Nal solution.
(1) Write the balanced oxidation half-reaction for the reaction that takes place.
(1) Write the balanced reduction half-reaction for the reaction that takes place.
(111) Which reaction takes place at the anode, the oxidation reaction or the reduction reaction?

(iv) All electrolysis reactions have the same sign for AG®. Is the sign positive or negative? Justify your
answer.

(@) D6 i the d‘swl\)mq of AA N0y, 15 TeQRTive. because. /—WVO 1

=7 “7
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ADDITIONAL PAGE FOR ANSWERING QUESTION 8.
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AgNO,(s) — Ag'(ag) + NO; (aq)

8. The dissolving of AgNO;(s) in pure water is represented by the equation above.

(a) Is AG for the dissolving of AgNO;(s) positive, negative, or zero? Justify your answer.
(b) Is AS for the dissolving of AgNO,(s) positive, negative, or zero? Justify your answer.

(c) The solubility of AgNOs(s) increases with increasing temperature.

(i) What is the sign of AH for the dissolving process? Justify your answer.

(i) Is the answer you gave in part (a) consistent with your answers to parts (b) and (c) (i) 7 Explain.

The compound Nal dissolves in pu;e water according to the equation Nal(s) — Na*(ag) + I(ag) . Some of
the information in the table of standard reduction potentials given below may be useful in answering the
questions that follow.

Half-reaction E° (V)
O,(g) + 4H" + 4 - 2H,0() 1.23
Lis) + 2¢e > 217 0.53
. 2H,0() + 2¢ — H,(g) + 20H ~0.83
Na* + ¢ — Na(s) —2.71

(d) An electric current is applied toa 1.0 M Nal solution.
(i) Write the balanced oxidation half-reaction for the reaction that takes place.
(i1) Write the balanced reduction half-reaction for the reaction that takes place.
(iii) Which reaction takes place at the anode, the oxidation feaction or the reduction reaction?

(iv) All electrolysis reactions have the same sign for AG°. Is the sign positive or negative? Justify your
answer.
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AgNOs(s) = Ag*(ag) + NO5; (ag)

8. The dissolving of AgNO;(s) in pure water is represented by the equation above.

(a) Is AG for the dissolving of AgNO,(s) positive, negative, or zero? Justify your answer.
AH - Tas
(b) Is AS for the dissolving of AgNOs(s) positive, negative, or zero? Justify your answer.

(c) The solubility of AgNO,(s) increases with increasing temperature.

(i) What is the sign of AH for the dissolving process? Justify your answer.

(1) Is the answer you gave in part (a) consistent with your answers to parts (b) and (c) (1) ? Explain.

The compound Nal dissolves in pure water according to the equation Nal(s) — Na*(ag) + I"(aq) . Some of
the information in the table of standard reduction potentials given below may be useful in answering the
questions that follow.

~ Half-reaction E°(V)
0,(g) + 4H* + 4= — 2H,00) 1.23
Lis) + 2¢ = 217 0.53
2H,0() + 2¢ - Hy(g) + 20H | -0.83
Na* + ¢ — Na(s) -2.71

(d) An electric current is applied to a 1.0 M Nal solution.
(1) Write the balanced oxidation half-reaction for the reaction that takes place.
(i1) Write the balanced reduction half-reaction for the reaction that takes place.
(iii) Which reaction takes place at the anode, the oxidation reaction or the reduction reaction?

(iv) All electrolysis reactions have the same sign for AG®. Is the sign positive or negative? Justify your
answer.
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