AP® CHEMISTRY
2012 SCORING GUIDELINES

Question 4
(15 points)

(a) A piece of solid strontium carbonate is dropped into a 0.1 M solution of hydrochloric acid.

(i) Balanced equation:

2 H" +SrCO, — S+ CO, + H,0
OR,
H* +SrCO, — Sr** + HCO,~

1 point is earned for the correct reactants.
2 points are earned for the correct products.

1 point is earned for correctly balancing
the equation for mass and charge.

(i) Indicate one thing that would be observed as the reaction occurs.

The solid dissolves OR a gas is given off.

1 point is earned for either observation.

(b) Magnesium metal is strongly heated in oxygen gas.

(1) Balanced equation:

2 Mg+ 0, —2MgO

2 points are earned for the correct reactants.
1 point is earned for the correct product.

1 point is earned for correctly balancing
the equation for mass and charge.

(i) What is the oxidation number of magnesium before the reaction occurs, and what is the oxidation
number of magnesium after the reaction is complete?

Oxidation number before = 0.

Oxidation number after = +2.

1 point is earned for two correct responses.
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Question 4 (continued)

(c) A solution of nickel(II) chloride is added to a solution of sodium hydroxide, forming a precipitate.

(1) Balanced equation: 2 points are earned for the correct reactants.
Ni2* + 2 0H™ — Ni(OH) 1 point is earned for the correct product.
2

1 point is earned for correctly balancing
the equation for mass and charge.

(ii) If equal volumes of 1.0 M nickel (II) chloride and 1.0 M sodium hydroxide are used, what ion is
present in the solution in the highest concentration after the precipitate forms?

The chloride ion 1 point is earned for the correct ion.
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CHEMISTRY
Part B
Time—40 minutes
NO CALCULATORS MAY BE USED FOR PART B.
N . !
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Answer Question 4 below. The Section II score weighting for this question is 10 percent.

]

4. For each of the following three reactions, write a balanced equation for the reaction in part (i) and answer the
question about the reaction in part (ii). 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 scored.

M
A stnp of magnesium metal is. added toa solutxon of silver(I) nitrate.

@ Ba]anced equation: o
S Mg,.+ 2/1—9-* —> Mg.” 2 A%~

(n) thch substance 1s oxldxzed in: the ‘reaction?

Ma, e moéoua(/

S5 C0 + t - M0+ (02 + Sy

(a) A piece of solid strontium carbonate is dropped into a 0.1 M solution of hydrochloric acid.

(i) Balanced equation:

Sv(0q 72V =2 M0 30y S¢*F

(ii) Indicate one thing that would be observed as the reaction occurs.

bubioles
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(b) Magnesium metal is strongly heated in oxygen gas.. .

(i) Balanced equation:

(ii) What is the oxidation number of magnesium before the reaction occurs, and what is the oxidation
number of magnesium after the reaction is complete?

0—>*7

VS
A

(c) A solution of nickel(II) chloride is added to a solution of sodium hydroxide, forming a precipitate.

(i) Balanced equation:

N\\’bq- ‘}'Z_O \"\‘ .-_> M‘\ LO \J\D’L {.S)

(ii) If equal volumes of 1.0 M nickel(II) chloride and 1.0 M sodium hydroxide are used, what ion is
present in the solution in the highest concentration after the precipitate forms?

C\=

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

Unauthorized copying or reuse of
any part of this page is illegal. -21-
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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, write a balanced equation for the reaction in part (i) and answer the
question about the reaction in part (ii). 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 scored.

A strip of magnesium meta] is added to a solution of silver(l') nitrate. ‘

(1) Balancecl equatmn

M%-{'?—A‘gj——:?ﬁ/fg.z*' A_%A

(11) Wluch substance is ox1d1zed in the reactlon‘?

M.éL o moﬂvw(/

(a) A piece of solid strontium carbonate is dropped into a 0.1 M solution of hydrochloric acid.

(1) Balanced equation:

ngc:&—a-oé\dﬁ w—%%r“”‘ +:-Ha (—03

(i) Indlcane one thing that would be observed as the reaction occurs.

e =k of e eoluhon wwuld deccroses

SrCOB +olcl = ‘wc{d;l +L|2C.C)3
gl’CDg Fayte 2™ = S0 D,

GO ON TO THE NEXT PAGE.
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(b) Magnesium metal is strongly heated in oxygen gas.

(i) Balanced equation: M O
—_— '
M% + 0 2 | 8

(ii) What is the oxidation number of magnesium before the reaction occurs, and what is the oxidation
number of magnesium after the reaction is complete?

The _oxidabon numcer &f m&nmqrf 01wl e
zey o fare Ve reachan Cxﬁr’" +2 ofler

he reockhon

(c) A solution of nickel(II) chloride is added to a solution of sodium hydroxide, forming a precipitate.

(i) Balanced equatlon

N 2+ 04— N (O,

(i1) If equal volumes of 1.0 M nickel(II) chloride and 1.0 M sodium hydroxide are used, wﬁat ion is
present in the solutlon in the highest concentration after the precipitate forms?

—Tho CL7 (o0 »\bo»d O€  oCeslnt (| WAL
w%ec,# coicetlhrodisn  Qlber Wt peegip irodl Porms .

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

NiCL, N0k — > N{OW, +INoc .
NV 4 20K + aNed A0 T+ N (01, + 2MNoc +2¢1°

N TR LT > MECC‘@;
LOM oM

GO ON TO THE NEXT PAGE.
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Part B
Time—40 minutes
NO CALCULATORS MAY BE USED FOR PART B.
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Answer Question 4 below. The Section II score weighting for this question is 10 percent.

4. For each of the following three reactions, write a balanced equation for the reaction in part (i) and answer the
question about the reaction in part (ii). 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 scored.

A stnp of magnesmm metal is added to a solution of sﬂver(I) nitrate.

(i) Balanced equat.lon
M9+ 2/}90“ —> A/fg.” + 244

(u) W}uch substance 1s ox:dxzed in thc reacuon‘?

M&L % m:aﬁvw"/

(a) A piece of solid strontium carbonate is dropped into a 0.1 M solution of hydrochloric acid. -

(1) Balanced equation:

S F2C\7 —y  Srlla

(ii) Indicate one thing that would be observed as the reaction occurs.

Twe.. [iete of anti D shronb iwm Ceos Dumed o, wana
badble i Fhe [ gt d anrd  Hiese.  eeut :)

sossivdy ba. o chekga 4 cotor,
T } ¥
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(b) Magnesium metal is strongly heated in oxygen gas.

(1) Balanced equation:

N\“j + Oq - 20 R Mg‘ZA

(ii) What is the oxidation number of 'magnesium before the reaction occurs, and what is the oxidation
number of magnesium after the reaction is complete?

The cpdabitn psumbi of Mg balor e reatbion 15O
e Al _mﬂ-&{ b oot mrs .

(c) A solution of nickel(IT) chloride is added to a solution of sodium hydroxide, forming‘a precipitate.

(i) Balanced equation:

NG 4 p0rt = Ni(ow)

}

(ii) If equal volumes of 1.0 M nickel(II) chloride and 1.0 M sodium hydroxide are used, what ion is
present in the solution in the highest concentration after the precipitate forms?

B T T DY e, Wiahesk concerkratec O olCfar
Yo predpitads Lorms becowes. % 5 s echakas
"1y t’:l._,r:iz) Abed é@‘f’ ﬁf’it p!a.c..e. ¥l dhe tzc:-sf.k o

YOU MAY USE THE SPACE BELOW FOR SCRATCH WORK, BUT ONLY EQUATIONS
THAT ARE WRITTEN IN THE ANSWER BOXES PROVIDED WILL BE SCORED.
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Question 4
Overview

This question assessed students’ ability to communicate their knowledge of chemical processes. Important
skills tested included writing chemical formulas for substances and balancing equations. Additional aspects
of the question evaluated general understanding of chemical concepts presented to students in both the
classroom and the laboratory.

Sample: 4A
Score: 15

The response earned all 15 available points.

Sample: 4B
Score: 12

In part (a)(i) the response did not earn 1 of the product points because it includes a carbonic acid molecule
instead of its decomposition products of CO, and H,O. In part (a)(ii) the point was not earned because the
PH change is interpreted as a measurement and not an appropriate observation. The response did not earn
the balancing point in part (b)().

Sample: 4C
Score: 9

The response did not earn any reactant or product points in part (a)(i) but did earn 1 point for writing a mass
and charge balanced equation that is connected to the given information. In part (a)(ii) the point was
earned for providing an appropriate observation, namely, that the solid strontium carbonate will bubble. In
part (b)(i) the product point was not earned as a consequence of dissociating the MgO into ions. The
response did not earn the balancing point in part (b)(i) because the equation is not balanced for charge.
The response did not earn the point in part (c)(ii) because it identifies Na* as the ion with the highest
concentration after the precipitate forms.
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