
 
 Honors Chemistry Lab #1: Metric System 

Introduction: 

The Metric System is a worldwide standard system of measurement. Scientists must be 
able to communicate with each other and the public. Before the Metric System there were 
many non-standard measurements which varied from place to place and country to 

country.  
 

The Metric System is based on units of 10. There are basic units which are in common 
usage. We are going to look at those today. They are the meter for length, liter for volume, 
and gram for mass. There are prefixes which we can attach to each unit. Please be familiar 

with these prefixes and how to convert between them.  
     Table 1. Basic Metric Prefixes 

Prefix Symbol Number of 
base units 

Exponential Form 
and comparison to 

the base unit 

mega M 1,000,000 106 million x bigger 

kilo k 1000 103      1000x bigger 

hecto h 100 102        100x bigger 

deka (or deca) da 10 101          10x bigger 

gram g 1 100                1 

BASE UNIT       liter L 1  
meter m 1  

 
deci 

 
d 

 
0.1 

10-1               

10

1
 

 
centi 

 
c 

 
0.01 

10-2             

100

1
 

 

milli 

 

m 

 

0.001 
10-3           

1000

1
 

micro   

µ 

 

0.000001 
10-6          

1000000

1
 

nano  
n 

 
0.000000001 

10-9         

1000000000

1
 

Purpose: 
The purpose of this lab is to practice using metric units in measurements with the metric 
ruler, graduated cylinder, and balance. In addition, to employ this equipment in calculating 

volume, mass and density. READ THROUGH THIS ENTIRE PACKET BEFORE BEGINNING! 
Reference Information:   

    

Lab Maestro: _______________________________________Per: ____  DUE Fri. 9/14/2018 



Materials:  
1. 150 mL beaker 

2. Rectangular prism 
3. Penny 

4. Pencil & Paper 
5. Plastic vial 
6. Metric ruler 

 
Procedure 

1. Find the mass of the 150 mL beaker, one penny, a pencil, rectangular prism, a piece 

of paper (8 ½”  x 11” size), plastic vial on the dial-o-gram balance as well as the 
digital scale. Record in a data table. 

 
2. Determine the total volume of the green box, plastic vial, rectangular prism, and slate 

table top in cm3 assuming the objects to be completely solid. Record the 

measurements for the length, width, and height in a data table. Ask teacher for the 
definition of the slate table top. Be sure to show all of your calculations in your data 

table and label it “applied calculations.” Also, calculations related to measurements 
must follow the significant figure rules for mathematical operations. For example, if 
you were calculating the volume of a box, your data table could look like this: 

 
Data Table A: Volume of a Box 

Length (cm) Height (cm) Width (cm) Applied 
Calculation for 
Volume  

(l x h x w) 

6.33 5.85 3.29 122 cm3 

 
3. Calculate the density of the rectangular prism and the penny.  Record in a data table. 

(Show the math including the units.)  density = mass/volume      
 

4. Calculate the density of deionized water Method 1 (record in a data table): 

a. Record the mass an empty, clean, and dry 150 mL beaker. 
b. Add deionized water in the beaker to its 50 mL mark & record this total mass. 

c. Determine the mass of the water (subtract the empty beaker’s mass from the 
filled beaker’s mass.) 

d. Determine the density of the water in grams/mL. (Show the math including the 

units.)  
 

5. Calculate the density of deionized water Method 2 (record in a data table):  

a. Mass an empty, clean, and dry 100 mL graduated cylinder (be sure to write 
down the uncertain digit in the measurement!) 

b. Add deionized water in the graduated cylinder to its 50 mL mark & record this 
total mass. 

c. Determine the mass of the water (subtract the empty graduated cylinder mass 

from the filled graduated cylinder’s mass) 
d. Determine the density of the water in grams/mL. (Show the math including the 

units.)  

 
6. Calculate the volume of deionized water that the 13 reaction well plate can hold in all 

of its compartments (record in a data table.) 

7. Deionized water (inside a wash bottle) 
8. 100 mL and 10mL graduated cylinders 
9. 13 reaction well plate 

10. Green box 
11. Table top 
12. Triple beam / Quadruple beam / or Dial-o-gram balance 

 



Data Tables: (Read through the entire procedure and then discuss with your lab partners 
what needs to be in these data tables before creating the data tables. In the following space 

provided, construct a rough draft of the data and label each with a proper title. Be sure to 
record all measurements to the proper number of digits! Always write down the certain 

digits + one uncertain (estimated) digit. The final versions of these data tables will be 
expected to be properly made on a computer and fully typed. Use the area below and on the 
back of pages for your rough drafts of these data tables.) 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 



Post Lab Questions:  
1. Define “precision” as it relates to the tools used during this activity: 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

2. Define “accuracy” as it relates to measurements: 
_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

3. Explain how you calculated the actual volume of water that the indentations of 
the 13 reaction well plate holds. Be sure to have a quantitative answer too. 

(Show the math including the units.) 
 
_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

 
4. Calculate your experimental error for calculating the density of water for each 

method used. The actual value for the density of the water is 1.00 g/cm3 or  

1.00 g/mL.  (Answer by showing all work below.) 
 

a. Calculate the experimental error for method #1  
 
 

 
b. Calculate the experimental error for method #2  

 

 
 

c. Identify which density of water method was most accurate and explain your 
reasoning behind why you think that this method was most accurate. 
 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

| |
100%

ActualValue ExperimentalValue
ExperimentalError x

ActualValue






5. Identify 3 challenges that your group had while completing this lab activity. 
 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 
6. Analyzing your data, which tool do you believe was the most accurate: the 

digital scale or the dial-o-gram balance? Explain your reasoning. 

 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 

 

 
7. Convert 4 g into mg 

 
 
 

8. Convert 782 m into km 
 

 
 

9. Convert 12400 mL into L 

 
 

 
 
 

 
What are you turning in on Fri. 9/14?  (You will keep the first 3 pages of this packet.) 
 The typed and completed data tables that you created. Name and period typed at 

top of page. Be sure all data tables have a title, column headings are labeled 
properly, units are provided, measurements are recorded with the proper number 

of significant digits, and applied calculations are shown and written with the 
correct level of significant figures. 

 The completed post lab questions #1-12. 
 Staple the data table printout as the cover then follow with the post lab questions # 1-12. 

10. Convert 19 mL into L 
 

 
 

11. Convert 6702 cm into m 

 
 

 
12. Convert 582000 mg into kg 

 


