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Question 7: Short Answer 4 points
(a) For the correct answer: 1 point
2
sp
(b)(i) For the correct answer: 1 point
K,y = [Ag"P[C,0,7]
(ii) For the correct calculated value: 1 point
540 x 10712 = (25)%(s)
540x 1072 = 45°
s=111x10"* M
(iii) For a correct equation (state symbols not required): 1 point

Accept one of the following:
e C,0,% (agq) + H;0"(ag) — HC,0, (aq) + H,0())
e C,0,% (aq) +H(aq) - HC,0, (aq)
o C,0,% (aq) +2H;0" (aq) - H,C,0,(aq) + 2 H,0()
e (0,7 (aq) +2 H' (aq) > H,C,0,(aq)

Total for part (b) 3 points

Total for question 7 4 points
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Question 7

Begin your response to QUESTION 7 on this page.

_:b'. G 2-
\
.‘0{/ \}01

7. A Lewis electron-dot diagram of the oxalate ion, czo..z‘. is shown.

(a) Identify the hybridization of the valence orbitals of either carbon atom in the oxalate ion.
Se™
(b) Silver oxalate, Ag,C,Oy(s). is slightly soluble in water. The value of K, for Ag,C,0, is 5.40 x 10~ -

(i) Write the expression for the solubility-product constant, Kg,, for Ag,C;0,.
ApaCaOy = 2Ag" 4 (,04 2"

e =
V\a = D"e':\ E('..,,Oq 3
(ii) Calculate the molar solubility of Ag,C,0y in neutral distilled water.

b.4ox lo™ = (!-x)t(x)

s.uoxjo™™ = 4,3

x=Lixie™?

(iii) The molar solubility of Ag,C,0, increases when it is dissolved in 0.5 M HCIO4(aq) instead of
neutral distilled water. Write a balanced, net-ionic equation for the process that occurs between
species in solution that contributes to the increased solubility of Ag,C,04(aq) in HCIO4(aq).

C;Oq‘t- ¥ H’ -—> H‘Czc}q-

Rduckion & Mhe comcentration oF CaOu™™ vin the

C,.O-,"' Yo mointain cqwilibeinm, Yhuo \ncreasing dhe  molar
“\v&:lih l;' AO; 010.1,
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Question 7

Begin your response to QUESTION 7 on this page.

P
C —C/
4%

7. A Lewis electron-dot diagram of the oxalate ion, C,04 2", is shown.
() Identify the hybridization of the valence orbitals of either carbon atom in the oxalate ion.

Gp?

(b) Silver oxalate, Ag,C;04(s), is slightly soluble in water. The value of Ky, for Ag,C,0; is 5.40 x 107 "2,
(i) Write the expression for the solubility-product constant, Kg,, for Ag,C;0y.

- *

A3,C204 = (204" + ZAQ

(ii) Calculate the molar solubility of Ag,C,0y in neutral distilled water.
'ofg.z C204 'E—'h Cz.Ol'v‘f ?.A'g:
5 0 =
0 5 st

(iii) The molar solubility of Ag,C,0 increases when it is dissolved in 0.5 M HCIO,(ag) instead of
neutral distilled water. Write a balanced, net-ionic equation for the process that occurs between
species in solution that contributes to the increased solubility of Ag,C;04(aq) in HC1O4(aq).

BELOy + C204" + 2A8T— Ko loy + Hea0,

@G’q T H’C;Oq-
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e

Question 7

Bednyourmwnumi'onmtapage.

-.O\C_C /0.
/7 \

7. A Lewis electron-dot diagram of the oxalate ion, C;0,2 ", is shown.

(a) Identify the hybridization of the valence orbitals of either carbon atom in the oxalate ion.

(b) Silver oxalate, Ag,C;04(s), is slightly soluble in water. The value of K,, for Ag,C,0, is 5.40 x 102,
(i) Write the expression for the solubility-product constant, K,y for Ag,C70;.

ke = [15*)[es00™]
(ii) Calculate the molar solubility of Ag,C,0y in neutral distilled water.

z.moxt0”'* = &

_,.,-—-""'_"_'"__" —.
(o AL . -6
wa,m A9 c,04 = 2.31 10

e

(iii) The molar solubility of Ag,C;0; increases when it is dissolved in 0.5 M HCIO4(aq) instead of
neutral distilled water. Write a balanced, net-ionic equation for the process that occurs between
species in solution that contributes to the increased solubility of A52C204(aq) in HC}O4(aq]

‘/’

ko , C29% t2HUo0, — A_g((()q > FL_G:OH

o P geq = Ay + BFe coq

/A‘Dz C2% 3249 & (QT‘
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AP® Chemistry 2022 Scoring Commentary

Question 7
Note: Student samples are quoted verbatim and may contain spelling and grammatical errors.

Overview
Question 7 prompted students to analyze solubility properties of Ag.C20..

Part (a) asked the students to identify the hybridization of either carbon atom in the oxalate ion
(Learning Objective SAP-4.C, Science Practice 1.A from the AP Chemistry Course and Exam
Description).

Part (b) offered students the opportunity to earn 3 points. For part (b)(i), the students were asked to
write the K, expression for the dissolution of Ag>.C.04 (SPQ-5.A, 5.B). Based on the equilibrium
expression, part (b)(ii) had the students calculate the molar solubility of Ag.C.0O4given

the Ksp value (SPQ-5.A, 5.F). Part (b)(iii) asked students to write the net-ionic equation that
explained why the solubility of Ag.C.0.increased after the addition of a strong acid to the solution
(SPQ-5.C, 6.D).

Sample: 7A
Score: 4

This response earned 4 points. In part (a) the point was earned for the correct hybridization.

In part (b)(i) the point was earned for the correct K, expression with the correct ions. In part (b)(ii)
the point was earned for the correct setup, correct values in the setup, and answer. In part (b)(iii) the
point was earned for a correct net-ionic equation.

Sample: 7B
Score: 3

This response earned 3 points. In part (a) the point was earned for the correct hybridization.

In part (b)(i) no point was earned because the K, expression has the solid in the denominator.
In part (b)(ii) the point was earned for the correct setup, correct values in the setup, and correct
answer. In part (b)(iii) the point was earned for a correct net-ionic equation.

Sample: 7C
Score: 2

This response earned 2 points. In part (a) the point was earned for the correct hybridization.

In part (b)(i) no point was earned because the concentration of silver ion is not squared. In part (b)(ii)
the point was earned because the answer is consistent with the K, expression in part (b)(i).

In part (b)(iii) no point was earned because the net-ionic equation is incorrect; all reactants must

be ions.
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