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Regions of temperature
measurement in a Bunsen flame







1. Graduated Cylinders

a. Obtain two graduated cylinders: 100 mL and 10 mL. What is the smallest volume increment marked on each cylinder?

b. Half fill each cylinder with water. Notice the shape of the surface of the water. Sketch a drawing of the shape of the water surface. This is called the meniscus. Always read the level of the liquid at the bottom of the meniscus.

c. Write down the measurement of the liquid you have placed in each cylinder. Remember to estimate the last digit.

2. Laboratory Balance

a. The top loading balance used in chemistry is a sensitive instrument that can be easily damaged if used improperly (which, by the way, will incur the wrath of your chemistry teacher). What are the precautions you must take to prevent damage to this (very expensive) instrument?

b. Place three items (pen, coin etc.) one at a time on the balance and record the mass of each.

c. Use a different balance to mass the same three items. Is there a difference?

d. Place a piece of weighing paper on the balance. Press the zero (tare on some balances) button. What happens? How can this be useful in measuring dry chemicals?

3. Ruler

a. Obtain a centimeter ruler. What is the smallest increment on the ruler? Be sure you are using the centimeter side of the instrument.

b. Measure four different items and record the length. Be sure to estimate the last digit.

c. Obtain a metal cylinder. Measure the diameter and height. Calculate the volume of the metal cylinder.

4. Beaker

a. Obtain a 400 mL, 250 mL and 150 mL. How far do the markings on each instrument go?

b. Place 100 mL of water in the 400 mL beaker using the markings on the beaker as your guide. Pour the water into a 100 mL graduated cylinder (if the water appears to be more than 100 mL, stop at 100 mL, pour out the water and determine the remaining amount of water with the graduated cylinder. Add to 100 mL). Record the volume. Repeat this with the 250 mL and 150 mL beakers.

c. Calculate the percent error for each of the beakers. Your instructor will give you the formula for percent error. Assume the volume in the graduated cylinder is the true volume.

d. What does the percent error tell you about the accuracy of the markings on a beaker?

5. The Bunsen Burner

a. Put on your safety goggles

b. Light the Bunsen burner according to the instructions given by your teacher. Open and close the air window gradually and note how the shape of the flame changes. Why does this happen? Sketch a diagram of each type of flame?

c. In what situations would you use each of these flames?









 
d. Test the temperature in the different zones of a hot flame (air window open) by holding a wire gauze (one without the white center) horizontally with a crucible tongs about 1 cm above the burner (see diagram). Note color and appearance of gauze. Now move it up through the flame until it no longer glows. 

e. Position the wire gauze vertically in the flame. This shows a vertical profile of the temperature regions of the flame. Sketch a profile of the flame and label the “cool” and “hot regions.

f. Close the air window and repeat steps d & e.

6. Thermometer

a. (Caution: Many of our lab thermometers contain mercury. Mercury can be a dangerous substance if it not handled properly. Thermometers are very easily broken. If a mercury thermometer breaks, inform your instructor immediately.) Place about 100 mL of water in a 250 mL beaker. Measure the temperature of the water. 

b. Place the beaker on the ring stand and begin heating the water strongly with your Bunsen burner. Measure the temperature of the water at one-minute intervals for 5 minutes. Discard water.
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Measurement in Chemistry

Report sheet
Pre-lab questions
1. What is the purpose of this lab?

2. What is the difference between weight and mass? Which will we be measuring in lab activities?

3. A student recorded  the temperature of boiling water as 100 oC. Her partner recorded the same measurement as 100.0 oC. Which is the correct way of recording the measurement? How many significant figures does each of these measurements have?

4. Why must mercury thermometers be handled with care? What should you do if a mercury thermometer should break (hint: “run about the room screaming” is not the correct answer)?

Data 
1. Graduated Cylinder

a. Smallest volume increment:  100 mL ____________________   10 mL _____________

b. Sketch of meniscus:

c. Measurement of each liquid volume:  100 mL ____________  10 mL ____________

2. Laboratory Balance

a. Precautions:

b. Item 1 _______________  Mass _________

Item 2 _______________  Mass _________

Item 3 _______________  Mass __________

c. Item 1 _______________  Mass _________

Item 2 _______________  Mass _________

Item 3 _______________  Mass __________

d. How can this be useful?

3. Ruler

a. Smallest increment of ruler _______________

b. Item 1 _______________ Length ___________

Item 2 _______________ Length ___________

Item 3 _______________ Length ___________

Item 4 _______________ Length ___________

c. Volume of the metal cylinder (show your work with units):

4. Beaker

a. How far do the markings on each instrument go: 400 mL _______  250 mL________ 150 mL __________

b. The actual volume of 100 mL of water in: 400 mL ________ 250 mL _________ 150 mL _________

c. Percent error for each beaker: 400 mL ___________  250 mL __________ 150 mL __________

d. How accurate are the markings on the beaker?

5. The Bunsen Burner

b. What happens to the flame? Sketch a diagram of each type.

c. 

e. Diagram:

f. Diagram:

6. Thermometer

a. temperature of the water ____________

b. data for heating water:

Conclusion:

1. If you were asked to measure exactly 100.0 mL of water what instrument would you use?

2. If you were asked to measure about 200 mL of water what instrument would you use?

3. Why should you use the same balance for an entire lab activity?

4. Why should chemicals never be weighed directly on the pan of the balance?

5. Explain, step by step, how 5.0 g of a dry chemical should be massed on a balance.

6. Explain, step by step, how 5.0 g of a liquid chemical solution should be massed on a balance.

Lab 1-1: Measurement in Chemistry 





Introduction


Most chemistry lab activities involve the use of various measuring instruments. The three variables you will measure most are mass, volume and temperature. Failure to obtain a satisfactory result in a lab is usually the result of improper or inaccurate use of measuring instruments. In this activity you will become familiar with the measuring instruments most often used in chemistry.    





Materials:





Metal cylinder


 Water


Weighing Paper





Equipment:





Balance


Bunsen burner


100 mL graduated cylinder


10 mL graduated cylinder


Metric ruler


400 mL beaker


250 mL beaker


150 mL beaker


Wire gauze


Thermometer


Crucible Tongs











Safety: Although there are no specific hazards involved with this lab, you must wear safety goggles and apron. (besides, it looks cool).
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