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MEMORANDUM 
 
From:  Midn 4/C W. T. Door 
To: Prof. Urban, Chemistry Dept. 
Encl: (1) Table 1. Expt 5C Class Results 
 (2) Expt 5C Lab Handout 
 
Subj: EXPERIMENT 5C: PHYSICAL MEASUREMENTS: DENSITY OF A SOLUTION 
 
1. The purpose of this experiment was to determine the density of diet and regular coke and to 

compare the precision of three pieces of volumetric glassware: pipet, buret, and graduated 
cylinder.  The densities of regular coke and diet coke were found to be 1.034 g/mL and 
0.9979 g/mL, respectively, when the volume was measured with a pipet (Table 1).  The 
graduated cylinder consistently produced data with the least precision in the obtained density 
values. For example, for regular coke, a range of 0.04 g/mL is seen in the density values 
based on graduated cylinder volume measurements compared to 0.019 g/mL and 0.012 g/mL 
from the buret and pipet data, respectively.  Similar results are seen in the diet coke data set 
with the graduated cylinder producing density values across a range of 0.07 g/mL versus 
0.0136 and 0.0099 g/mL, for the buret and pipet, respectively. 

 
2. In measuring the density values, volumes of degassed samples of regular and diet coke were 

obtained with a graduated cylinder, a buret, and a pipet.  Masses were obtained on an 
analytical balance which has sufficiently high precision to result in variances in density 
values to be attributed to the volume measurements. 

 
3. The true density values for degassed diet and regular coke are not available making a 

complete assessment of the accuracy of the data in Table 1 not possible. It was observed that 
when placed in water, cans of regular coke sink while diet floats. All of the regular coke 
density values in Table 1 are greater than the density of water at room temperature (1.0 
g/mL) and are thus consistent with the observation of the soda cans in water. However, while 
many of the diet coke values are below 1.0 g/mL, some are not. The average values for diet 
coke density from graduated cylinder, buret, and pipet are 0.986, 0.9871, and 0.9979 g/mL, 
respectively. The results presented in Table 1 allow the precision of the glassware to be 
judged based on either range of data or standard deviation. The graduated cylinder 
consistently produced data sets with the highest standard deviation, indicating the lowest 
precision, with values of 0.01 and 0.03 g/mL for regular and diet coke, respectively. By 
comparison, the standard deviation in the buret data sets were 0.0070 and 0.0057 g/mL for 
regular and diet coke, respectively. The pipet produced standard deviation values of 0.0048 
g/mL for regular coke and 0.0040 g/mL for diet coke which is significantly more precise than 
the graduated cylinder.  
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Table 1:  
Expt 5C Class Data: Avg Density Values in g/mL 

   
       
 

Regular Coke Diet Coke 

 
Grad Cyl Buret Pipet Grad Cyl Buret Pipet 

 
1.03 1.036 1.036 0.988 0.9919 0.9958 

 
1.02 1.027 1.038 1.03 0.9938 1.005 

 
1.02 1.017 1.026 0.984 0.9802 0.9951 

 
1.04 1.030 1.034 0.959 0.9840 0.9966 

 
1.00 1.030 1.037 0.970 0.9855 0.9970 

 
  

 
    

 
  

AVG 1.02 1.028 1.034 0.986 0.9871 0.9979 
RANGE 0.04 0.019 0.012 0.07 0.0136 0.0099 
STD DEV 0.01 0.0070 0.0048 0.03 0.0057 0.0040 

 



-----------------

DATA SECTION 
Experiment 5C 

Sample solution identity: 

Record data with correct units and proper significant figures. 


Part A. Graduated Cylinder 

Mass of capped plastic bottle before sample added 

Mass ofcapped plastic bottle with sample 

Mass of "25 mL" sample 

Volume of sample delivered 

Part B. Buret 

Mass of capped plastic bottle before sample added 

Mass of capped plastic bottle with sample 

Mass of"25 mL" sample 

Initial buret reading 

Final buret reading 

Volume of sample delivered 

Part C. Pipet 

Mass ofcapped plastic bottle before sample added 

Mass of capped plastic bottle with sample 

Mass of"25 mL" sample 

Volume of sample delivered 
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DATA TREATMENT 
Experiment SC 

For all calculations, be sure to report your answer with units and the correct number of significant figures 4 Your 
instructor may require you to check with him or her before you submit your values to the class. Show your work in the 
area provided. I 

$HDw Y(;.);L Wdvt-l'
Part A. Graduated Cylinder 

(A. I) Calculate the density ofyour sample, as determined with a graduated cylinder, for both Trial I and Trial II. 
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Trial I Density Trial II Density 

(A.2) Calculate the average value ofthe density that you determined for the sample, using a graduated cylinder. Report 
this value below and to your instructor. 

Average Density, graduated cylinder 
Part B. Buret 

(B.I) Calculate the density of your sample, as determined with a buret, for both Trial I and Trial II. 

Trial I Density Trial II Density 

(B.2) Calculate the average value of the density that you determined for the sample, using a buret. Report this value 
below and to your instructor. 

Average Density, buret 
Part C. Pipet 

(C.l) Calculate the density of your sample, as determined with a pipet, for both Trial I and Trial II. 

Trial I Density Trial II Density 

(C.2) Calculate the average value of the density that you determined for the sample, using a pipet. Report this value 
below and to your instructor. 

Average Density, pipet 

4 See Appendix B, - Significant Figures. 
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QUESTIONS 

Experiment 5C 


I. Based on the summary ofclass results, which ofthe three pieces ofvolumetric glassware gave the greatest =='-'-' 
Explain your answer. 

2. 	 Significant figures include all certain digits, and one uncertain digit. Based on the summary of class results, how 
many significant figures are appropriate for reporting the density based on volume measurements made with: 

graduated cylinder 	 buret pipet 

Explain your answer for the graduated cylinder. 

3. 	Question 2 ignored the mass measurement, which was necessary to determine the density in each case. Explain why the 
number of significant figures in the mass measurements could be ignored when evaluating the number of significant 
figures in the density of the samples. 

4. 	 What, if anything, can be said about the accuracy of the measurements made with the three different pieces of 
volumetric glassware? Explain your answer. 

5. 	 Which solution had the highest density, Coke® or Diet Coke®? _________ 
Why do you think this is the case? 
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