AP® CHEMISTRY
2007 SCORING GUIDELINES (Form B)

Question 4

For each of the following three reactions, in part (i) write a balanced equation for the reaction and in part (ii)
answer the question about the reaction. In part (i), coefficients should be in terms of lowest whole numbers.
Assume that solutions are aqueous unless otherwise indicated. Represent substances in solutions as ions if the
substances are extensively ionized. Omit formulas for any ions or molecules that are unchanged by the reaction.
You may use the empty space at the bottom of the next page for scratch work, but only equations that are
written in the answer boxes provided will be graded.

(a) Solid ammonium carbonate decomposes as it is heated.

(i) Balanced equation: One point is earned for the correct reactant.

Two points are earned for correct products.
(NH,),CO; — 2NH; + CO, + H0 One point is earned for balancing mass and charge.

(ii) Predict the algebraic sign of AS° for the reaction. Explain your reasoning.

The algebraic sign of AS® for the reaction will be positive because one
mole of solid (with relatively low entropy) is converted into four moles
of gas (with much greater entropy).

One point is earned for the
correct answer.

(b) Chlorine gas, an oxidizing agent, is bubbled into a solution of potassium bromide.

(i) Balanced equation: One point is earned for correct reactants.
Cl, + 2Br~ — 2Cl- + Br, Twp points are earned for correct products.
One point is earned for balancing mass and charge.

(i1)) What is the oxidation number of chlorine before the reaction occurs? What is the oxidation number of
chlorine after the reaction occurs?

The oxidation number of chlorine is 0 before the reaction One point is earned for the correct
and —1 after the reaction. answer.

(c) A small piece of sodium is placed in a beaker of distilled water.

(i) Balanced equation: One point is earned for correct reactants.

2Na+2H,0 — H, + 2Na* + 2 OH" Twp points are earned for correct products.
One point is earned for balancing mass and charge.

(i1) The reaction is exothermic, and sometimes small flames are observed as the sodium reacts with the
water. Identify the product of the reaction that burns to produce the flames.

Itis the H, gas that burns. One point is earned for the correct answer.
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CHEMISTRY
Part B
Time—40 minutes
NO CALCULATORS MAY BE USED FOR PART B.

Answer Question 4 below. The Section II score weighting for this question is 10 percent.

4. For each of the following three reactions, in part (i) write a balanced equation for the reaction and in part (ii)
answer the question about the reaction. In part (1), coefficients should be in terms of lowest whole numbers.
Assume that solutions are aqueous unless otherwise indicated. Represent substances in solutions as ions if the
substances are extensively ionized. Omit formulas for any ions or molecules that are unchanged by the reaction.
You may use the empty space at the bottom of the next page for scratch work, but only equations that are written
in the answer boxes provided will be graded.

EXAMPLE:
A strip of magnesium metal is added to a solution of silver(I) nitrate.

(1) Ba]anced equauon
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T (u AWhmh substance is oxidized:in the reaction?
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(a) Solid ammonium carbonate decomposes as it is heated.

(i) Balanced equation:
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(ii) Predict the algebraic sign of AS® for the reaction. Explain your reasoning.

<o . .
! i L E! LA !3 d
' teonkants

(b) Chlorine gas, an oxidizing agent, is bubbled into a solution of potassium bromide.

(i) Balanced equation:
Q () ¥ QW -(“Q) Br:_h) 'Plﬂ-mq.)

(ii) What is the oxidation number of chlorine before the reaction occurs? What is the oxidation number of
chlorine after the reaction occurs?
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-16- GO ON TO THE NEXT PAGE.
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INa + FUO 7Mooy - Yy
(c) A small piece of sodium is placed in a beaker of distilled water. Z

(i) Balanced equation:

2Nagy + 0y 7 7 2Ny + WM eq) + Hy(q)

(ii) The reaction is exothermic, and sometimes small flames are observed as the sodium reacts with the
water. Identify the product of the reaction that bumns to produce the flames.

YOU MAY USE THE SPACE BELOW FOR SCRATCH WORK, BUT ONLY EQUATIONS
THAT ARE WRITTEN IN THE ANSWER BOXES PROVIDED WILL BE GRADED.

-17- GO ON TO THE NEXT PAGE.
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CHEMISTRY
Part B
Time—40 minutes
NO CALCULATORS MAY BE USED FOR PART B.

Answer Question 4 below. The Section II score weighting for this question is 10 percent.

4. For each of the following three reactions, in part (i) write a balanced equation for the reaction and in part (ii)
answer the question about the reaction. In part (i), coefficients should be in terms of lowest whole numbers.
Assume that solutions are aqueous unless otherwise indicated. Represent substances in solutions as ions if the
substances are extensively ionized. Omit formulas for any ions or molecules that are unchanged by the reaction.
You may use the empty space at the bottom of the next page for scratch work, but only equations that are written
in the answer boxes provided will be graded.

EXAMPLE:
A strip of magnesium metal is added to a solution of silver(I) nitrate.

(iy Balanced equation: ‘
My + 2 AgT — Mg®T + 2 A%

(11) Which- substance is oxidized in the reaction?

Ma. pry maéo&a(/

(a) Solid ammonium carbonate decomposes as it is heated.

(i) Balanced equation:

VHY, (03 + O, — NHz + (0, + H,0

(ii) Predict the algebraic sign of AS® for the reaction. Explain your reasoning.
+ widl be posihve EQCW-’SG SOIJOJ 6)6"(5 )
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(b) Chlorine gas, an oxidizing agent, is bubbled into a solution of potassium bromide.

(i) Balanced equation:

Clo + Br~ — |~ + B

(i) What is the oxidation number of chlorine before the reaction occurs? What is the oxidation number of
chlorine after the reaction occurs?

6€f0ﬂ®, ]“ba oXtdatien numbes—is 0 f’nﬂfe}/
e oxidation vnber is (=)

-16- GO ON TO THE NEXT PAGE.
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(¢) A small piece of sodium is placed in a beaker of distilled water.

(i) Balanced equation: ‘

Na + H,0 — Nat + OH + Ha T

(ii) The reaction is exothermic, and sometimes small flames are observed as the sodium reacts with the
water. Identify the product of the reaction that burns to produce the flames.

H:z burns 1o g’wdw@ ‘F[WJ‘

YOU MAY USE THE SPACE BELOW FOR SCRATCH WORK, BUT ONLY EQUATIONS
THAT ARE WRITTEN IN THE ANSWER BOXES PROVIDED WILL BE GRADED.

-17- GO ON TO THE NEXT PAGE.
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CHEMISTRY 46!

Part B
Time—40 minutes
NO CALCULATORS MAY BE USED FOR PART B.

Answer Question 4 below. The Section II score weighting for this question is 10 percent.

4.

For each of the following three reactions, in part (i) write a balanced equation for the reaction and in part (ii)
answer the question about the reaction. In part (i), coefficients should be in terms of lowest whole numbers.
Assume that solutions are aqueous uniless otherwise indicated. Represent substances in solutions as ions if the
substances are extensively ionized. Omit formulas for any ions or molecules that are unchanged by the reaction.
You may use the empty space at the bottom of the next page for scratch work, but only equations that are written
in the answer boxes provided will be graded.

EXAMPLE:
A strip of magnesium metal is added to a solution of silver(I) nitrate.

(i) Balanced equation:
| Mg + 2 AgT —> Mg*" + 2 A4
| (i) Which substance is oxidized in the reaction?

Ma o sxiolizerl.
/A AN

(a) Solid ammonium carbonate decomposes as it is heated.

(i) Balanced equation:

t -
WHa@oH = NHy v Cood ™

(ii) Predict the algebraic sign of AS® for the reaction. Explain your reasoning.
Z tacood — (FNH4k T coot)

\
X

(b) Chiorine gas, an oxidizing agent, is bubbled into a solution of potassium bromide.

(i) Balanced equation:

QKQV —+ C\l > Z}QC\;; 2By

(ii) What is the oxidation number of chlorine before the reaction occurs? What is the oxidation number of
chlorine after the reaction occurs?

Yootome — O O’\-QHJ\/ s =X

-16- GO ON TO THE NEXT PAGE.
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(c) A small piece of sodium is placed in a beaker of distilled water. 46 Y

(i) Balanced equation:
2o &+ M0 — Nop 4 He

(ii) The reaction is exothermic, and sometimes small flames are observed as the sodium reacts with the
water. Identify the product of the reaction that burns to produce the flames.

Ha @ Ynokke O NMoyne s

YOU MAY USE THE SPACE BELOW FOR SCRATCH WORK, BUT ONLY EQUATIONS
THAT ARE WRITTEN IN THE ANSWER BOXES PROVIDED WILL BE GRADED.
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AP® CHEMISTRY
2007 SCORING COMMENTARY (Form B)

Question 4

Sample: 4A
Score: 15

This response earned all 15 points: 4 for part (a)(i), 1 for part (a)(ii), 4 for part (b)(i), 1 for part (b)(ii), 4 for
part (c)(i), and 1 for part (c)(ii). The student includes the phase subscripts, though they were not necessary for full
credit.

Sample: 4B
Score: 11

The reactant point was not earned in part (a)(i) because extraneous oxygen is included. Both product points were
earned for a correct set of consistent products. The balancing point was not earned. The point was earned in part
(a)(i1). In part (b)(i) 1 reactant point and 2 product points were earned, but the balancing point was not earned.
The point was earned in part (b)(ii). In part (c)(i) 1 reactant point and 2 product points were earned, but the
balancing point was not earned. The point was earned in part (c)(ii).

Sample: 4C
Score: 6

In part (a) the reactant point and product points were not earned. The balancing point was earned. The point was
not earned in part (a)(ii). In part (b)(i) the reactant point was not earned because the reactants are not represented
in ionic form. The product points were not earned because the products are not correctly represented. The
balancing point was earned. The point was not earned in part (b)(ii) because only one of the oxidation numbers is
correct. In part (c)(i) 1 point was earned for the correct reactants, 1 product point was earned, and the balancing
point was earned. The point was earned in part (c)(ii).
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