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Chemistry 121: Experiment 1 
Intro to Lab Techniques 

 

MATERIALS 
various metal coins (at least two of each kind) 

graduated cylinders (10 and 50 mL) 

plastic graduated cylinder (50 mL) 

electronic balances 

plastic weighing boats 

distilled water 

disposable plastic pipets 

solid metal cylinders made of brass, steel, 

aluminum, and copper 

rulers and/or calipers 

stopwatch 

baking soda 

vinegar 

 

SAFETY PRECAUTIONS 
The reaction between vinegar and baking soda is vigorous and may cause splashing. Add baking soda slowly and 

wear safety goggles. 

 

DISPOSAL 
After the baking soda has reacted with the vinegar, the neutralized solution may be poured down the drain.  

 

OBJECTIVES 
  
Part A:  Use an electronic balance to accurately determine the mass of different kinds of coins. 
Part B: Measure the volume of liquid in various graduated cylinders. 
Part C:  Measure the rate of flow of liquid from a buret. 
Part D: Measure the volume of an object two ways: by measuring its dimensions with a ruler/caliper, and by 

measuring the volume of water it displaces.  
Part E:  Measure the temperature change when baking soda and vinegar react.  
 

LABORATORY TECHNIQUES 
 
You will use specialized scientific equipment in this experiment. Before reading this section, please read in the 
appendix about how to use this equipment to make length, volume, and mass measurements.  
 
After completing this experiment, you should be able to use a variety of lab equipment to measure both mass and 
volume, to the correct number of decimal places. You will probably find that using the equipment is relatively easy, 
but making accurate measurements with the correct amount of precision requires some practice. Your grade will 
depend on both the accuracy of your measurements AND whether you have recorded the proper number of decimal 
places for each measurement.  
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Measuring Units: The English System vs. the Metric System 
 
The English system of measurement is most commonly used in the United States for non-scientific measurements 
(and a few medical readings). A car’s fuel efficiency is reported in miles per gallon; a person's height is given in feet 
and inches; ice cream is sold by the cup, pint or gallon; weight is measured in pounds and ounces; and temperature 
is reported in degrees Fahrenheit. Unfortunately the English system can be difficult to use when units need to 
converted, because the ratios between units are not consistent. For instance, one pound is sixteen ounces, but one 
foot is twelve inches – and inches are often divided into fourths or even sixteenths. Converting a measurement like 
“4 and 7/16 inches” into feet can be tricky.  
 
For most scientific measurements, and for many medical measurements, the U.S. (and the rest of the world) uses 
the much simpler metric system. The metric system is a decimal system of measurement whose basic units (e.g., 
gram, meter) can be easily converted into larger or smaller units by multiplying or dividing by 10 (e.g., kilogram or 
kilometer). Because of its logic and simplicity, the metric system gained international acceptance with the Treaty of 
the Meter, establishing the International Bureau of Weights and Measures. Even the United States signed the treaty 
in 1875, but to date the U.S.'s use of the metric system is more limited. In hospitals, the cubic centimeter is often 
used, for instance. (The most familiar metric unit to many Americans is the liter, because soda is sold in 2-liter 
bottles.) In science, the metric system is used almost exclusively, so most of the equipment and instruments used in 
a chemistry lab generally measure centimeters, millimeters, milliliters, grams, etc. 
 
In this experiment, you will use electronic balances, rulers/calipers, and graduated cylinders to measure the mass, 
dimensions, and volume of some solid metal cylinders and of various liquids. Although these measurements are not 
overly difficult, there are a few common mistakes you should learn to avoid.  

 

PROCEDURE  
 

A. Use an electronic balance to accurately weigh coins. 
 

Your task is to find the average mass of two kinds of coins, by weighing several of each kind at a time and dividing 
the total mass by the number of coins you weighed. Review the appendix for information on using the electronic 
balances. 
 
1. First put a plastic weighing boat or a piece of weigh paper on the electronic balance. Close the doors on the 

balance and press the tare button. The display should now read 0.000 g. Place several of the same kind of coin 
on the paper or weigh boat and again close the doors to the balance. Record the mass as displayed by the 
balance.  

 
2. Record the number of significant figures for each mass measurement, then answer the questions at the end of 

Part A on the Lab Report form. 
 

B. Accurately measure the volume of colored liquid in various graduated cylinders 
 
At one of the work tables, several graduated cylinders will be set up with various solutions labeled A, B, C, etc. 
Record the volume of liquid in each buret and graduated cylinder. 
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C. Measure the volume of water dispensed by a buret in 5 seconds. 
 
Burets are large glass cylinders that are designed to measure the volume of liquid delivered.  Review the 
directions on their use in the appendix. 
 
1. There are several water-filled burets around the lab. Find one and measure the initial volume of water 

in the buret. Question: How many significant figures past the decimal place should you measure? 
 

2. Place a 250 mL beaker under the buret tip and get a stopwatch or other timing device ready (you may 
use your phone if it has this function.)  
 

3. Open the stopcock on the buret for 5 seconds and then close it. (Stop the stopwatch at the instant you 
stop the buret.) Record the exact time elapsed and the new volume in the buret.  

 
4. Repeat the experiment for one more trial. 

 
5. If your buret is low on water, refill it with distilled water by adding water to the top of the buret. (Do 

not fill it above the 0.00 mark, however.) 
 

D. Measure the volume and density of a metal cylinder 
 
Review the Laboratory Techniques information in the appendix on making length measurements. Be sure to 
measure in centimeters (not inches). 
 
1. Record the number on the unknown metal (it is engraved on the end).  

 
2. Measure the mass of the unknown metal using the electronic balance. 
 
In the next part of the experiment, you will determine the volume of the metal cylinder two ways: 1) by measuring 
its dimensions and performing a calculation, and 2) by measuring the volume by its displacement of water.  
 
Volume of a cylinder by calculation 
 
3. Measure the length and diameter of the metal cylinder using calipers or a ruler. Record each dimension in 

centimeters to the correct number of decimal places. 
 
4. Calculate the volume of the metal cylinder using the following formula: 
 

volume = πr2l   (remember, radius equals half the diameter) 
 

Note that 1 mL is equal to 1 cm3. Be sure to record the volume with the correct units and significant figures. 
 
Volume of a cylinder by displacement 
 
5. Obtain more or less 50 mL of distilled water in a beaker using the markings on the beaker. Pour the distilled 

water up to approximately the 30-mL mark in a plastic 50 mL graduated cylinder. It is not important whether 
you use exactly 30 mL of water, but it is important to record the exact volume of water you did use, to the 
nearest 0.1 mL  
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6. Tilt the graduated cylinder until it is at an angle, and carefully lower the metal cylinder so as not to splash any 

water out of the graduated cylinder. Slowly return the graduated cylinder to an upright position to avoid the 
metal piece hitting the bottom of the graduated cylinder. Read and record the new volume of water. 

 
7. Subtract the original volume of water from the final volume of water, and record the difference with the 

appropriate units. 
 
8. Compare the two volumes determined for the metal cylinder, and answer the questions in the Post Lab report. 

 
 

E. Measure the temperature change when baking soda and vinegar react. 
 
The reaction of baking soda and vinegar is familiar to many children and adults. You will characterize its temperature 
change in this experiment. 
 
1. Take a moment to talk with your lab partner about what you expect from this reaction. Will the temperature 

rise or drop as the baking soda reacts vigorously with baking soda? Record your guess on the data sheet.  
 
2. Use a weigh boat or a piece of weighing paper to weight out about 1 gram of baking soda. (You do not need 

exactly 1.000 grams, but be sure to record the actual mass that you use.) 
 

3. Measure out 25 mL of vinegar with your 50 mL graduated cylinder and transfer it to a 150 mL beaker. Record the 
actual volume you used. 

 
4. Use the temperature probe to measure the temperature of the vinegar solution (in Celsius). 

 
5. Remove the temperature probe from the solution and carefully add the baking soda. Add it slowly to avoid 

excessive fizzing … it may overflow the beaker if you are not careful. 
 

6. Right after the fizzing stops, swirl the beaker to completely mix its contents, wait 10 seconds, and take the 
temperature of the resulting solution.  

 
7. Add a small amount of baking soda to the vinegar solution to see if more fizzing occurs. If it does, keep adding 

small amounts of baking soda until the fizzing stops, then pour the neutralized solution down the drain. 
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PRE-LAB Intro to Lab Techniques 
 
 Name: _____________________________________ 
  
1. Briefly define each of the following terms: 
 

a. meniscus 
 
 
 
b. accuracy 

 
 
 
 
2. Record the measurement (including units) for each of the following examples: 
 

 
 

 
a. __________________________ 

 
 

 
b. __________________________ 

 
Hint: The bottom number is 39 

 
c. __________________________ 

    d. _____________________ 
 

    e. _____________________ 
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DATA REPORT – Intro to Lab Techniques 

RECORD ALL VALUES IN PEN AND TURN IN WITH YOUR POST-LAB REPORT 
 

Name: _________________________________ Lab partner(s): ________________________________ 
 

A. Use an electronic balance to accurately weigh two kinds of coins. 
  

Kind of Coin # of coins weighed 
total mass of coins 

(g) 
average mass of 

coins (g) 

    

    

 Be sure to record your values above with the correct number of significant figures. 
 

B. Measure the liquid volume in various graduated cylinders. 
  

CYLINDER LABEL Volume 
# of Significant Figures in your 

answer 

   

   

   

   

C. Measure the rate of flow of water from a buret. 

 

Trial # 
Initial Volume of 

Water (mL) 
Final Volume of 

Water (mL) 
Volume of Water 
Dispensed (mL) 

Time Elapsed 
(seconds) 

     

     

 
Average Volume of Water Dispensed (mL): ____________ Average Time (sec): __________ 

 
Question: Calculate the rate of flow of water from your buret by dividing the volume of water dispensed by the time 
elapsed: 
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D. Measure the volume of a metal cylinder two ways. 

 
Mass of your metal cylinder (g):   ________________________ 
 
Unknown Number of your metal cylinder: ________________________ 
 
Volume by Calculation 
 

Dimension 
Measurement 

(cm) 
# of Sig 

Figs 

diameter 
(d) 

 
 

radius 
 (½d) 

 
 

length 
 

 

 
Calculate the volume using the formula: 
 

volume = πr2l 
 
    Volume of metal 

by Calculation: __________________ 
with correct # of sig figs and units 

Volume by Displacement 
 

Volume 
Measurement 

(mL) 

# of 
Decimal 
Places 

initial (w/o 
metal) 

 
 

final (with 
metal) 

 
 

 
 
Calculate the volume using the formula: 
 

volume of metal = final volume – initial volume 
 
        Volume of metal 

by Displacement: __________________ 
with correct # of decimal places and units 

 
Question: Your two experimentally determined volumes should be similar. If they are very different, explain the 
possible sources of error. 
 
 
 
 
 

Note:  Your two volumes should be very close in number because 1 mL1 cm3 (or cc). (This is an important 
relationship to know as milliliters and cubic centimeters are commonly used in chemistry.)  

E. Measure the temperature change when vinegar and baking soda react. 

 
Which do you guess – will the temperature rise or fall after reaction? ____________________ 
 
 

Trial # 
Mass of 

Baking Soda 
(g) 

Volume of Vinegar 
(mL) 

Initial Temp of 
Vinegar (C) 

Final Temp of 
Vinegar (C) 

Temp Change of 
Vinegar 

Solution (C) 
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POST LAB REPORT – INTRO TO LAB TECHNIQUES 
 

Name: _________________________________ Lab partner(s): ________________________________ 
 

QUESTIONS 
 

1. Fill in the blanks below—e.g., you can write 1 L  1000 mL or 0.001 L  1 mL for the first one. 
 

a. _______ L  _______ mL 
 

b. _______ g  ___________ ng 
 

c. _______ km  _______ m  

d. _______ kg  _______ g 
 

e. _______ m  _______ mm 
 

f. _______ L  _______ cL 

g. _______ g  _______ mg 
 

h. _______ L  _______ mL 
 

i. _______ g  _______ g 

 
 

For the problems below, SHOW ALL WORK and give answers with the correct units and the correct number of 
significant figures to receive full credit. CIRCLE YOUR FINAL ANSWER. 
 
2. If the density of water is 1.00 g/mL, calculate the mass (in kg) for 1.00 L of water.  
 
 
 
 
 
 
 
 
3. A rectangular sample of silver was measured to be 5.52 cm by 1.26 cm by 1.07 cm. Next, a weighing boat was 

placed in an analytical balance. The mass of the empty weighing boat was 2.5123 g. When the silver sample was 
placed in the weighing boat, the mass of the silver sample with the weighing boat was 78.3123 g. 

 
 a. Calculate the volume of the silver sample in mL.  
 
 
 
 
 
 
 b. Calculate the mass of the silver sample in both grams and ounces. (1.000 oz equals 28.35 g). 
 
 
 
 
 

 c. If density is defined as 
volume
mass

 = density , calculate the density of the silver sample. 
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4. Identify the unknown metal from your part D work by matching its density to the following table of known metal 
densities: 
 

Substance Density (in g/cm3) Substance Density (in g/cm3) 

Gold 19.3 Iron 7.86 

Lead 11.4 Stainless Steel 7.74 

Silver 10.5 Titanium 4.51 

Zinc 7.14 Aluminum 2.70 

Brass 8.69 Ice (0˚C) 0.917 

Copper 8.96 Water (at 4˚C) 1.00 

 
 
 

Your unknown metal cylinder #:      ______________________ 
 
What is your unknown metal?     ______________________ 
 

 
 


