






4. In the experiment below, poorly chosen procedures caused the accuracy or precision of 

an analysis to be degraded in several instances. Please read the narrative carefully and 

respond to the question below. [The chemist is referred to as “he,” which is not meant to 

imply anything about the competence (or incompetence) of male chemists.] 

 

A chemist wanted to determine the wt% of ASA in a liquid cold medicine. He poured a 

sample of the medicine into a graduated cylinder (TC) that has markings every 0.5 mL. 

He measured the volume as 9.5 mL, which he converted to mass using a density of 1.000 

g/mL (for water at room temperature). This gave a sample mass of 9.5 g. The chemist 

then poured the sample into an Erlenmeyer flask and added about 50 mL water and a few 

drops of phenolphthalein indicator. 

Next the chemist prepared a sodium hydroxide solution to be used as titrant. He 

calibrated an analytical balance, then transferred solid NaOH to the balance. He waited 

about 3 minutes, an then read the balance mass as 3.5487 g. He transferred the NaOH to a 

1-L volumetric flask, added water, mixed thoroughly, and filled the flask to the mark. 

The chemist conducted the analysis by titrating the sample with the NaOH solution. 

Three titrations were conducted to a dark pink endpoint. The weight percent of ASA was 

calculated for the three trials, and then the average and s.d. were calculated. The RSD for 

the analysis was 10%.  

For each of the following, state whether it was the accuracy or whether it was the 

precision that was degraded.  Explain your reasoning in one or two sentences; numerical 

analysis is not required. Use the spaces provided or the reverse of this sheet. 

a) use of a TC vessel  

Accuracy. Liquid sample will cling to the walls of the cylinder and not be 

analyzed. 

b) markings on the graduated cylinder 

Precision. The markings do not give many sig figs. 

c) 1.000 g/mL density value 

Accuracy. The cold medicine likely has a density significantly different from that 

of water. 

d) 3-minute waiting period before reading the balance 

Accuracy. The solid NaOH is hygroscopic, so the measured mass is greater than 

the actual mass. 

e) dark pink endpoint 

Accuracy. He overshot the equivalence point. 

f) conducting only 3 trials  
Precision. The RSD is very high, implying the number of digits known with certainty is low. (It’s not 

accuracy because conducting many trials cannot compensate for an unknown  systematic error such as a buret 

imperfection.) 


