AP® CHEMISTRY
2008 SCORING GUIDELINES (Form B)

Question 3

A 0.150 g sample of solid lead(II) nitrate is added to 125 mL of 0.100 M sodium iodide solution. Assume no
change in volume of the solution. The chemical reaction that takes place is represented by the following equation.

Pb(NO,),(s) + 2 Nal(ag) — Pbl,(s) + 2 NaNOs(aq)

(a) List an appropriate observation that provides evidence of a chemical reaction between the two compounds.

A precipitate forms with an appearance that is One point is earned for stating that a precipitate
different from that of the dissolving solid. is formed.

(b) Calculate the number of moles of each reactant.

B 1 mol Pb(NO;), One point is earned for the correct
mol Pb(NOy), = 0.150 g PONOy), x =37 g Pb(NO;), number of moles of Pb(NO3),.
= 4.53x 10~* mol One point is earned for the correct
mol NaI = 0.100 M x 0.125L = 1.25x 10-2 mol number of moles of Nal.

(c) Identify the limiting reactant. Show calculations to support your identification.

2 mol Nal One point is earned for the
1 mol Pb(NO;), identification of Pb(NO,),.

mol Nal reacting = 4.53 x 10~* mol Pb(NO3), x

- —4
= 9.06 107 mol One point is earned for a

There is 1.25 x 102 mol of Nal initially, thus Pb(NO,), is the limiting | justification in terms of the

reactant. relative numbers of moles.

(d) Calculate the molar concentration of NO; (ag) in the mixture after the reaction is complete.

a4 One point is earned for the correct
2% (4.53x107" mol)

[NO;Tf = 0105 L =725%x103M NO;/Pb%* stoichiometry.

One point is earned for the correct molarity.
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Question 3 (continued)

(e) Circle the diagram below that best represents the results after the mixture reacts as completely as possible.
Explain the reasoning used in making your choice.
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Solid Pbl, Solid Pb(NO,),

The rightmost diagram in the top row should be circled. One point is earned for the selection

.. : . of the correct diagram.
Pbl, precipitates and Pb(NO;), is the limiting reactant, so

there is essentially no Pb>* in solution. Because there was so
much Nal in excess, some of the I” remains in solution, along Onp point is earned for the correct
with the Na* and NO;™. rationale.
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3. A 0.150 g sample of solid lead(IT) nitrate is added to 125 mL of 0.100 M sodium iodide solution. Assume no

change in volume of the solutlon The chemical reaction that takes place is represented by the following
equation,

Pb(NO,),(s) + 2 Nal(ag) — Pbl,(s) + 2 NaNO,(ag)

(a) List an appropriate observation that provides evidence of a chemical reaction between the two compounds.
(b) Calculate the number of moles of each reactant.
(c) Identify the limiting reactant. Show calculations to support your identification.

(d) Caleulate the molar concentration of NO;(aq) in the mixture after the reaction is complete.

{¢) Circle the diagram below that best represents the results after the mixture reacts as completely as possible.
Explain the reasoning used in making your choice.
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-14- GO ON TO THE NEXT PAGE.
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ADDITIONAL PAGE FOR AN SWERING QUESTION 3
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3. A 0.150 g sample of solid lead(II) nitrate is added to 125 mL of 0.100 M ‘sodium iodide solution. Assume no
change in volume of the solution, The chemical reaction that takes place is represented by the following
equation.

Pb(NO,),(s) + 2 Nal(ag) - Pbly(s) + 2 NaNO;(ag)

(a) List an appropriate observation that provides evidence of a chemical reaction between the two compounds.
(b) Calculate the number of moles of each reactant.
(c) Identify the limiting reactant. Show calculations to support your identification.

(d) Calculate the molar concentration of NO; (ag) in the mixture after the reaction is complete.

{e) Circle the diagram below that best represents the results after the mixture reacts as completcly as possible.
Explain the reasoning used in making your choice.
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No Precipitate Solid PbIz Solid Pbl,

Solid Pbl, : Solid PH{NO;),

-14- GO ON TO THE NEXT PAGE.

©2008 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



3B,
ADDITIONAL PAGE FOR ANSWERING QUESTION 3 '

(o) Fuiden “ﬂnc.ka o homicah Ceoction nos ocfuved  1s
cc e e Da o1 tha cordousies

o) 1150090 (NOs) ) | vole }\ U .53 5" wiles P(05),
B3 ?Qo. l

LM mNe T T B Maes NoTT
s L

{CB ""’.S‘Bu l.%‘“ H‘a\ng ?\EA‘NO'&)‘: \\MO\L %‘531_4(0‘ Ne®! . \ " qéq‘:} Pb:[:g
\ \ Mu\P‘o(N";)l \ md Pb-l:j v

Brse WeT | Lok 8L 461029 |1%H 4. T,
\iQMo\c Wl 1 pmal PELQ i v

e ltM_a\:‘\NS Ceaokonse  1¢ %LNQ-_;,\‘;

(d) Y536 vt @:Lmaa\%;{ A Mat¥®3 1 a0 w10 ules ol
L1 e
q.dﬂ‘ 40-“.14&13 @‘0:3 /. 125L
D125 M NQ}

( f‘) T crgese. thale ot Vecousn v e Ned pdure, & New
Mur*_‘%»‘s. You ton ke vecowass  thort 16 & ) \fferenk
_PELLM'L el ™R, AHA ﬂ’L’—l’_’- ) wsed Gl COM‘DQ'%.

-15- GO ON TO THE NEXT PAGE.

©2008 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



2<,
3. A 0.150 g sample of solid lead(II) nitrate is added to 125 mL of 0.100 M sodium iodide solution. Assume no -

change in volume of the solution. The chemical reaction that takes place is represented by the following
equation.

Pb(NO,),(s) + 2 Nal(ag) — Pbly(s) + 2 NaNO,(ag)

(a) List an appropriate observation that provides evidence of a chemical reaction between the two compounds.
(b) Calculate the number of moles of each reactant.
(c) Identify the limiting reactant. Show calculations to support your identification.

(d) Calculate the molar concentration of NO; (ag) in the mixture after the reaction is complete.

(e) Circle the diagram below that best represents the results after the mixture reacts as completely as possible.
Explain the reasoning used in making your choice.

No Precipitate

Solid Pbl,

\ / 3 | 4

Solid Pblz Solid Pb(NO5),
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Question 3

Sample: 3A
Score: 9

This response earned 9 points: 1 for part (a), 2 for part (b), 2 for part (c), 2 for part (d), and 2 for part (e).

Sample: 3B
Score: 6

The point was earned in part (a). In part (b) 1 point was earned for the correct calculation of the number of moles
of Pb(NO,),, but the point was not earned for the number of moles of Nal. In part (c) 2 points were earned for the

selection of Pb(NO,), as the limiting reactant with a calculation to justify the choice. In part (d) 2 points were
earned for the correct calculation of the molar concentration of NO;~. The points were not earned in part (e).

Sample: 3C
Score: 3

The point was earned in part (a). In part (b) 1 point was earned for the correct calculation of the number of moles
of Pb(NOs),, but the point was not earned for the number of moles of Nal. In part (c) 1 point was earned for the

selection of Pb(NO;), as the limiting reactant, but the justification point was not earned. No points were earned in
parts (d) and (e).
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