Chemistry IB Measurement Lab
Objective: You will make many measurements in this experiment, and the goal is to record each measurement with the correct number of significant figures and the proper units. You will also make some simple calculations.

Digital measurement devices (balances and computer probes): Record all digits in the measurement given by the instrument and include the proper units.

Analog measurement devices: Record all known digits, and estimate one digit “between the lines.” Be sure to include units.

1. Length/Area: Measure the length and width of a piece of paper. Record the measurement in centimeters, paying close attention to recording the correct number of significant digits. Include appropriate uncertainties. 

a. Calculate the area of the paper, using the proper units (cm2).
2. Volume: Use graduated cylinders to measure volume

a. Obtain approximately 8 mL of water in a small beaker. Add the water to the 10-mL graduated cylinder and measure the volume. Record the volume, paying close attention to the significant figures. Be sure to include the proper units and uncertainties.

b. Obtain approximately 15 mL of water in a small beaker. Add the water to the 25-mL graduated cylinder and measure the volume. Record the volume, paying close attention to the significant figures. Be sure to include the proper units and uncertainties.

c. Obtain approximately 35 mL of water in a small beaker. Add the water to the 50-mL graduated cylinder and measure the volume. Record the volume, paying close attention to the significant figures. Be sure to include the proper units and uncertainties.

d. Obtain approximately 75 mL of water in a small beaker. Add the water to the 100-mL graduated cylinder and measure the volume. Record the volume, paying close attention to the significant figures. Be sure to include the proper units and uncertainties.
Which is more accurate for measuring volume: a beaker or a graduated cylinder? Why?

3. Temperature: Use the hot plate to boil approximately 150 mL of water in a 250-mL beaker.

a. Use a thermometer to measure the temperature of the boiling water. Record the temperature, using the correct number of significant figures. Be sure to record the proper units and uncertainties.

b. Computer interface
i. Connect the temperature sensor to the LabPro.  Connect the power supply to the LabPro and to the electrical outlet.  Connect the interface to the computer by the USB cable.

ii. Prepare the computer for data collection by Logger Pro (3.4.1).  Turn on the computer, and double click on the Logger Pro icon. The program should auto-detect the LabPro and the temperature sensor.
iii. You should see a temperature reading at the bottom of the screen. You can also pull up a meter by going to the insert menu, meter, digital meter.

iv. Record the temperature of the boiling water with the correct number of significant figures and proper units and uncertainties. DO NOT ALLOW THE CORD TO TOUCH THE SURFACE OF THE HOT PLATE – IT WILL MELT!
Assuming that the correct boiling point for water is 100°C, calculate the percent error for each measurement method. Which measured the temperature of the boiling water more accurately: the thermometer or the temperature sensor? Why?
