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Question 5 
 
Overview 
 
This question assessed the students’ understanding of the spectrophotometric determination of reaction 
order for a pseudo-decomposition reaction, one of the common AP® Chemistry laboratory exercises included 
in the College Board lab manual. In part (a) students were challenged to determine the order of the oxidation 
reaction of blue food coloring from graphically presented data of absorbance versus time, ln (absorbance) 
versus time, and 1/absorbance versus time. Part (b) assessed the students’ understanding of the 
experimental methodology by requiring them to select an appropriate modification to a poor experimental 
setup. Finally, part (c) tested the students’ grasp of spectrophotometry and the relationship between 
absorbance, color, and wavelength. 
 
Sample: 5A 
Score: 4 
 
This response earned all 4 possible points. One point was earned in part (a) for correctly determining the 
reaction order with respect to blue food coloring. Two points were earned in part (b) for correctly stating that 
increasing the concentration of the food coloring would cause the absorbance to take longer to reach zero. 
One point was earned in part (c) for indicating that the wavelength setting of the spectrophotometer would 
need to be shortened. 
 
Sample: 5B 
Score: 3 
 
This response earned 3 out of 4 possible points. One point was earned in part (a) for correctly stating that the 
reaction is first order with respect to the blue food coloring. Two points were earned in part (b) for indicating 
that increasing the concentration of the food coloring would be an appropriate modification, and for stating 
that this modification would cause the reaction to take longer to proceed to completion. No point was earned 
in part (c); although the paper states that the spectrometer (sic) must be recalibrated, no mention is made of 
altering the wavelength. 
 
Sample: 5C 
Score: 2 
 
This response earned 2 out of 4 possible points. One point was earned in part (a) for correctly stating that the 
reaction is first order with respect to the blue food coloring. The points were not earned in part (b) because 
the response indicates that an increase in the concentration of bleach would be a suitable modification to 
increase the time needed for the reaction mixture to reach a near-zero absorbance. One point was earned in 
part (c) for correctly identifying a change in wavelength as a necessary experimental modification. 




