
 

 

  
 

 
 
 

AP® Chemistry 
2003 Scoring Commentary 

Form B 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

These materials were produced by Educational Testing Service® (ETS®), which develops and administers the examinations of the Advanced Placement  
Program for the College Board. The College Board and Educational Testing Service (ETS) are dedicated to the principle of equal opportunity, and their  

programs, services, and employment policies are guided by that principle. 
 

The College Board is a national nonprofit membership association whose mission is to prepare, inspire, and connect students to college and opportunity.  
Founded in 1900, the association is composed of more than 4,300 schools, colleges, universities, and other educational organizations. Each year, the  
College Board serves over three million students and their parents, 22,000 high schools, and 3,500 colleges through major programs and services in  
college admissions, guidance, assessment, financial aid, enrollment, and teaching and learning. Among its best-known programs are the SAT®, the  

PSAT/NMSQT®, and the Advanced Placement Program® (AP®). The College Board is committed to the principles of equity and  
excellence, and that commitment is embodied in all of its programs, services, activities, and concerns. 

 
For further information, visit www.collegeboard.com 

 
Copyright © 2003 College Entrance Examination Board. All rights reserved. College Board, Advanced Placement Program, AP, AP Vertical Teams,  
APCD, Pacesetter, Pre-AP, SAT, Student Search Service, and the acorn logo are registered trademarks of the College Entrance Examination Board.  

AP Central is a trademark owned by the College Entrance Examination Board. PSAT/NMSQT is a registered trademark jointly owned by the  
College Entrance Examination Board and the National Merit Scholarship Corporation. Educational Testing Service and ETS are registered trademarks of  

Educational Testing Service. Other products and services may be trademarks of their respective owners. 
 

For the College Board’s online home for AP professionals, visit AP Central at apcentral.collegeboard.com. 

The materials included in these files are intended for use by AP teachers  
for course and exam preparation; permission for any other use must be  

sought from the Advanced Placement Program®. Teachers may reproduce them, in 
whole or in part, in limited quantities for noncommercial, face-to-face teaching 

purposes. This permission does not apply to any third-party copyrights contained 
herein. This material may not be mass distributed, electronically or otherwise.  

These materials and any copies made of them may not be resold, and the  
copyright notices must be retained as they appear here. 



AP® CHEMISTRY 
2003 SCORING COMMENTARY (Form B) 

Copyright © 2003 by College Entrance Examination Board. All rights reserved. 
Available at apcentral.collegeboard.com. 

 
2 

 
Question 1 

 
 
Sample 1A (Score 10) 
 
The answers are clear and well organized in this excellent response, which earned a full score: 1 point each for 
parts (a) and (b), 2 points each for parts (c), (d), (e), and (f). 
 
 
Sample 1B (Score 9) 
 
This is a good response. In part (c), one point was earned for indicating that [HI] is equal to [I2] , but the second 
point was not earned because the stoichiometry relating the amount of HI reacting to the amount of H2(g) or 
I2(g) forming is incorrect. 
 
 
Sample 1C (Score 6) 
 
The point was not earned in part (a) because the exponent on [HI] is missing.  In part (c), the equilibrium 
concentrations of H2 and  [I2] are incorrect, but they are indicated as being equal, earning one point.  Although 
the expression for Kc used in part (e)(i) is incorrect due to the error in part (a), the values are correctly substituted 
and the calculation is done correctly, hence the one point is earned.  The response in part (f) earned no points.
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Question 2 

 
 
Sample 2A (Score 10) 
 
This response earned a perfect score.  A summary of the earned points for the response is as follows: 2 points for 
part (a)(i), part (a)(ii), part (b)(i) and part (b)(ii), and 1 point each for part (a)(iii) and part (b)(iii) . 
 
 
Sample 2B (Score 8) 
 
In part (a)(ii) of this good response, the limiting reactant is correctly identified but not sufficiently justified, thus 
only one point was earned.  In part (b)(iii), the fact that 0.600 mol of Ba(NO3)2 is the sole source of nitrate ion is 
overlooked, leading to an incorrect result that earned no point.  
 
 
Sample 2C (Score 7) 
 
In this response, only one point was earned in part (b)(i) because an incorrect formula mass for Ba3(PO4)2 is used.  
In part (b)(ii), a point is earned for the correct numbers of moles of NO3

− formed, but the calculation of pH is 
unfinished, so the second point was not earned.  A common error is shown in part (b)(iii); no point was earned 
because dissolved HNO3 is responsible for only part of the NO3

− in the solution. 
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Question 3 

 
 
Sample 3A (Score 10) 
 
This is an excellent response with explicit and complete answers.  For part (a), 3 points were earned; parts (b)(i) 
and (b)(ii) earned 2 points and 1 point, respectively.  In part (c), 2 points were earned, and 1 point each was earned 
for parts (d)(i) and (d)(ii). 
 
 
Sample 3B (Score 8) 
 
This is a good response. Only 1 point was earned in part (b)(i) because of the use of STP conditions instead of the 
conditions indicated in the question.  In part (d)(ii), the wrong sign is given to ∆T , so only 1 point was earned in 
part (d). 
 
 
Sample 3C (Score 7) 
 
In part (a) of this response, an incorrect calculated mole ratio of C to H results in the wrong, but consistent 
empirical formula, so 2 out of 3 points were earned.  For part (b)(ii), the final answer is correct, but is not verified 
by the work shown, so no point is earned.  The mass of C7H16 is incorrectly incorporated into calculations for ∆T 
in part (d)(ii), and no point is earned. 
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Question 4 

 
 
Sample 4A (Score 15)  
 
This excellent response earned a perfect score of 15 points.  Each of the five chosen reactions has the correct 
formulas and charges for the reactant(s) (1 point) and for the product(s) (2 points). No spectator ions or extraneous 
species are shown.  
 
 
Sample 4B (Score 13)  
 
In this good response, reactions (c), (d), (e), and (f) are written correctly. In reaction (h), 1 point was earned for the 
acetic acid product; no reactant point was earned because solid NaC2H3O2 is not shown as a reactant. 
 
 
Sample 4C (Score 10)  
 
In this response, reaction (b) and (g) earned full credit, 3 points each.  For reaction (a), only the 1 reactant point 
was earned because the products are incorrect.  For reaction (f), only 1 of the 2 possible product points is earned 
because of the incorrect charge on sulfate ion.  For reaction (h), only 1 point was earned overall -- for the acetic 
acid product. 
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Question 5 

 
 
Sample 5A (Score 9)  
 
This response earned a near perfect score of 9 points; 1 point for part (a), 2 points each for parts (b) and (c), 2 out 
of the possible 3 points for part (d), and 2 points for part (e).  The second point was not earned in part (d) because 
there was no statement that the volume of the KMnO4 solution must be in liters. 
 
 
Sample 5B (Score 8) 
 
This good response earned full credit for parts (a) through (d).  No points were earned for part (e), which 
incorrectly focuses on concentration rather than simply the number of moles of KMnO4 . 
 
 
Sample 5C (Score 7) 
 
In part (c) of this response, only 1 of the 2 points was earned because the mass of the oxalic acid sample is left out.  
In part (d), 1 of the 3 points was not earned because the volume must be specified as liters; in part (e), the answer is 
correct but the explanation is not, thus only 1 point was earned.  
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Question 6 

 
 
Sample 6A (Score 9) 
 
This is an excellent response that earned the maximum score for each of the parts: 2 points for part (a), 1 point each 
for parts (b) and (c), 3 points for part (d), and 2 points for part (e).  
 
  
Sample 6B (Score 8) 
 
This response is very good, but in part (e), one point is not earned because Le Châtelier’s Principle does not apply 
to the system, which is not in equilibrium. 
 
 
Sample 6C (Score 5) 
 
In this response, only 1 point was earned in part (a) because the equation is not correctly balanced.  No point was 
earned for part(c), because the anode was incorrect.  The justification for the inappropriateness of CuS is incorrect 
in part (d), so only 2 of the possible 3 points were earned.  Finally, no point was earned for the justification given in 
part (e). 
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Question 7 

 
 
Sample 7A (Score 8) 
 
This response earned full credit, 2 points for each of the four parts.  In part (a), 1 point was earned for indicating 
that Cl− is larger, and 1 point was earned for pointing out that Ca2+ has a larger nuclear charge.  In part (b), 1 
point was earned for indicating a characteristic by which CO and Pb differ, and 1 point was earned for indicating 
a behavior that is different in C and Pb .  In part (c), 1 point was earned for indicating that Kr has empty d 
orbitals, and 1 point was earned for indicating that He does not have vacant orbitals.  Finally, in part (d), 1 point 
was earned for explaining that B and Be have different electron configurations, and 1 point was earned for 
explaining why it is easier to remove the first electron from B. 
 
 
Sample 7B (Score 6) 
 
This response is good, and earned 2 points each for parts (a), (b), and (c).  The response for part(d) provides no 
correct reason and lacks any discussion of subshells, thus it earned no points.  
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Question 8 

 
 
Sample 8A (Score 8) 
 
This excellent response earned a perfect score: 1 point each for parts (a), (b), (c), (d)(i), (d)(ii), and (e), and 2 points 
for part (d)(iii). 
 
 
Sample 8B (Score 7) 
 
This response is good, except that no point was earned for part (e), because the half-life will remain the same 
regardless of any change in temperature. 
 
 
Sample 8C (Score 5) 
 
In this response, no point was earned in part (b) because a neutron is not identified as the source of the beta 
particle.  In part (d)(iii), the explanation of how to use the graph fails to specify that k is the negative of the slope 
of the graph, so only 1 point was earned.  In part (e), no point was earned for the incorrect answer and justification. 
 
 
 
 
 


