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This book contains 48 student experiments in Physics. For your convenience we have added an index in 

which the experiments are sorted according to sensor (see page 2). These experiments are written for use 

with MiLAB Desktop and Fourier Sensors. MiLAB Desktop can be downloaded from einsteinworld.com. 

 

The ŜƛƴǎǘŜƛƴϰLabMate includes the following: 

6 built-in sensors: 

¶ Heart Rate 

¶ Temperature 

¶ Humidity 

¶ Pressure 

¶ UV 

¶ Light 

+4 ports for external sensors 

External sensors can be connected by inserting the sensor cable into one of the ŜƛƴǎǘŜƛƴϰLabMateΩǎ sensor 

ports. 

/ƻƴƴŜŎǘƛƴƎ ǘƘŜ ŜƛƴǎǘŜƛƴϰLabMate 

1. Press the Power button on the top of the device to turn it on. 

2. When the ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ+ powers up, it will display either a green, blue or red and green flashing 

light. 

¶ A blue flashing light indicates that the ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ is on and paired with a computer 

¶ A green flashing light indicates that the ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ is on but not paired with a computer 

¶ A red and green flashing light indicated the ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ is low on battery and should be plugged 

into the USB charging cable 

Note: The ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ can also be connected to the computer via a USB cable. 

Make sure that a Bluetooth adaptor is installed on your computer. If you are not sure how to do this, 

please consult the Microsoft Support web pages. Then, pair the eƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ ǘƻ ȅƻǳǊ ŎƻƳǇǳǘŜǊ. 

Here's how: 

Open Devices and Printers by clicking the Start button ( ), and then, on the Start menu, clicking Devices 

and Printers. 

Click Add a device, and then follow the instructions. 

/ƭƛŎƪ ǘƘŜ ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ ȅƻǳ ǿŀƴǘ to add to your computer, then click Next.  

Your ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ ǎƘƻǳƭŘ ŀǇǇŜŀǊ ƛƴ ǘƘŜ ƭƛǎǘ ƻŦ ŀǾŀƛƭŀōƭŜ ŘŜǾƛŎŜǎ ǳƴŘŜǊ ǘƘŜ ƴŀƳŜ Ϧ[ŀōaŀǘŜϦ ǿƛǘƘ о ƻǊ 

four digits directly after. These digits will match the last 3 or four digits of the serial number of your 

eƛƴǎǘŜƛƴϰ[ŀōaŀǘŜΣ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ōŀŎƪ ƻŦ ȅƻǳǊ ŘŜǾƛŎŜΦ LŦ ȅƻǳ Řƻƴϥǘ ǎŜŜ ǘƘŜ ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ ȅƻǳ ǿŀƴǘ ǘƻ 

add, make sure the device is turned on. If you just turned on the device, it may take Windows several 

seconds to detect it. 

Note: If you are using a Windows version other than Windows 7, please consult the Microsoft Support 
pages on how to pair a Bluetooth device to your computer. 

  

file://aio1200/Documents/Edu-Docs/Experiment%20Books/Multilab4/Physics/einsteinworld.com
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1. Make sure that your computer has Bluetooth 

Make sure that your computer has Bluetooth built-in or that a compatible Bluetooth adaptor is 

connected. Open System Preferences (from the Apple menu, choose System Preferences), then 

choose Bluetooth from the View menu. 

2. Turn on Bluetooth 

In Bluetooth preferences, select the "On" checkbox (for earlier Mac OS X versions, click the Settings 

ǘŀōΣ ǘƘŜƴ ŎƭƛŎƪ .ƭǳŜǘƻƻǘƘ tƻǿŜǊΥ hƴύΦ aŀƪŜ ǎǳǊŜ ǘƻ ŀƭǎƻ ǘǳǊƴ ƻƴ ȅƻǳǊ ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ. 

3. Set up a new device 

/ƭƛŎƪ ά{Ŝǘ ¦Ǉ bŜǿ 5ŜǾƛŎŜέ όƛƴ ŜŀǊƭƛŜǊ aŀŎ h{ X versions, click the Devices tab in Bluetooth, then click 

Ϧ{Ŝǘ ¦Ǉ bŜǿ 5ŜǾƛŎŜϦύΦ ¸ƻǳǊ ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ ǎƘƻǳƭŘ ŀǇǇŜŀǊ ƛƴ ǘƘŜ ƭƛǎǘ ƻŦ ŀǾŀƛƭŀōƭŜ ŘŜǾƛŎŜǎ ǳƴŘŜǊ ǘƘŜ 

name "LabMate" with 3 or four digits directly after. These digits will match the last 3 or four digits of 

the serial number of your eƛƴǎǘŜƛƴϰ[ŀōaŀǘŜΣ ƭƻŎŀǘed on the back of your device. If you don't see the 

ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜ ȅƻǳ ǿŀƴǘ ǘƻ ŀŘŘΣ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ǘǳǊƴŜŘ ƻƴΦ Cƻƭƭƻǿ ǘƘŜ ƻƴ screen 

instructions to finish seǘǘƛƴƎ ǳǇ ȅƻǳǊ ŜƛƴǎǘŜƛƴϰ[ŀōaŀǘŜΦ 

 

When using the ŜƛƴǎǘŜƛƴϰLabmate, select the MiLAB Desktop icon ( ) on the application desktop. 

LŦ ȅƻǳ ŀǊŜ ƛƴ ŀ ǊƻƻƳ ǿƘŜǊŜ ƻǘƘŜǊǎ ŀǊŜ ǳǎƛƴƎ ŜƛƴǎǘŜƛƴϰLabMates, make sure you are paired with your 

ŜƛƴǎǘŜƛƴϰLabMate. The serial number appearing in the lower right of the Mi[!. 5ŜǎƪǘƻǇϰ ǎŎǊŜŜƴ ǎƘƻǳƭŘ 

ƳŀǘŎƘ ǘƘŀǘ ƻƴ ǘƘŜ ǳƴŘŜǊǎƛŘŜ ƻŦ ȅƻǳǊ ŜƛƴǎǘŜƛƴϰLabMate device. 

 

The experiments in this book require the use of the MiLAB Desktop program to analyze the results. 

 

In general, graphs in MiLAB Desktop display the data from one or more sensors along the y- (horizontal) 

axis vs. time along the x- (vertical) axis. 

 

It is also possible to display data from one sensor along the x-axis. To change what is displayed along the x-

axis, click on the arrow key ( ) below the x-axis. Choose any data set from the drop down menu. 

By default, graphs in MiLAB Desktop auto scale, which means you can see the entire graph displayed. 

Graph Toolbar: 

 

 
 

To zoom in on one part of the graph, use the Zoom tool ( ) from the graph toolbar at the bottom of the 

graph window. Drag the cursor over the region of the graph you want to expand. Click the Zoom tool again 

to disable the zoom feature. Click on the Autoscale tool ( ) to return to the original auto scale graph. You 

can also move the graph using the Pan tool (). 
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!ƴŀƭȅȊƛƴƎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ƛƴ ŀ ƎǊŀǇƘ ƛǎ ƻƴŜ ƻŦ aƛ[!. 5ŜǎƪǘƻǇΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŀƴŘ ǇƻǿŜǊŦǳƭ 

functions. 

To analyze a graph: 

¶ Run an Experiment. 

¶ In orŘŜǊ ǘƻ ǳǎŜ Ƴƻǎǘ ƻŦ aƛ[!. 5ŜǎƪǘƻǇΩǎ ŀƴŀƭȅǎƛǎ ŦǳƴŎǘƛƻƴǎΣ ȅƻǳ Ƴǳǎǘ ǎŜƭŜŎǘ ŀǘ ƭŜŀǎǘ ƻƴŜ Ǉƻƛƴǘ ƻƴ ǘƘŜ 

graph ς this is known as a cursor. Many functions require two cursors. Use the cursor tools to display 

first one  and then two  cursors. 

Note: If you are using more than one sensor, both points will appear on the same plot line. 

You can display up to two cursors on the graph simultaneously. 

Use one cursor to display individual data recording values or to select a curve. 

Use two cursors to analyze the data in the graph. 

 

To display the first cursor: 

In the graph window, click on any point on a plot line. MiLAB Desktop will now display the coordinate 

values. 

 

 
 

To display the second cursor: 

Once the first cursor is placed, click the second cursor tool (  ) on the graph toolbar. 
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When there are two data points selected; the differences between the x and y values of the two points will 

appear above the second point on the graph. 

¶ dx refers to the difference between the x values of the 2 points. 

¶ dy refers to the difference between the y values of the 2 points. 

 

Moving a cursor: 

¶ Click and hold a cursor then drag it left and right along a single plot line. 

¶ Drag the cursor up and down to move the cursor from one plot line to another on a single graph. 

 

To remove a cursor: 

¶ Click on the second and then the first cursor tool on the graph toolbar. 

The cursors will disappear from the plot line 

 

Once you have selected a cursor, many powerful analysis tools are available. 

Select the Analysis toolbar to access the list of tools available to you. 

 

 
 

Select one of the analysis tools to apply it to your data. 

Some of the analysis tools will draw a new plot line on the graph, displaying the results. 

The Math Functions tool ( ) will allow you to perform mathematical operations on your data. 

Select this tool to open the Math Function window and choose the mathematical operation from the 

dropdown Function menu. 

You can choose your data set from the dropdown menu G1. 

An equation representing the mathematical operation will appear in bold in the Math Function window. 
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Some functions, such as Subtract, require you to compare 2 plot lines. To compare two plot lines: 

¶ Use the G1 and G2 dropdown menus to select the plot lines you would like to compare. 

¶ Select Ok. 

¶ A new plot line will appear on the graph, displaying the results.  

Many of the experiments in this book, especially those involving pressure measurements, are dependent 

on the flasks or test tubes being tightly sealed. Following is a guide to ensure that these experiments run 

smoothly. 

Note: To ensure a tight seal you may need to use a material such as modeling clay to seal any openings. 

 

Note: ̧ ƻǳ Ƴŀȅ ǿŀƴǘ ǘƻ ŎƻƴǎƛŘŜǊ ǇǳǊŎƘŀǎƛƴƎ ǘƘŜ ŜƛƴǎǘŜƛƴϰ tǊŜǎǎǳǊŜ Yƛǘ ǿƘƛŎƘ ƛǎ ǎǇŜŎƛŦƛŎŀƭƭȅ ŘŜǎƛƎƴŜŘ ŦƻǊ 
these types of experiments.  

Once you have sealed the flask or test tube, you can test the seal. 

1. Select Run ( ) to begin recording data. 

2. (If your setup includes three-way valves) Turn the three-way valves to enable free air flow from the 

surrounding air (Position A ς see Figure 1). The readings should now indicate the atmospheric 

pressure.  

 

 

Figure 1: Three-way valve ς Position A 

 

3. (If your setup includes three-way valves) Turn the three-way valves to seal the system from the 

surrounding air (Position B ς see Figure 2) 
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Figure 2: Three-way valve ς Position B 

 

4. Press the stoppers. The pressure should rise a little and then remain constant (see Figure 3). 

 

 

Figure 3 

 

5. If the pressure drops (see Figure 4), there is a leak. Check your seals carefully and use a material such 

ŀǎ ƳƻŘŜƭƛƴƎ Ŏƭŀȅ ǘƻ ǎŜŀƭ ƻŦŦ ŀƴȅ ǇƻǎǎƛōƭŜ ƻǇŜƴƛƴƎǎΦ wŜǇŜŀǘ ǎǘŜǇ пΦ LŦ ǘƘŀǘ ŘƻŜǎƴΩǘ ƘŜƭǇΣ ǊŜǇƭŀŎŜ ǘƘŜ 

stopper.  

 

 

Figure 4 

 

6. After you are satisfied that the containers are sealed, select Stop ( ). 
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Each experiment includes the following sections: 

7. Introduction: A brief description of the concept and theory 

8. Equipment: The equipment needed for the experiment 

9. Equipment Setup Procedure: Illustrated guide to assembling the experiment 

10. Current Setup Summary: Recommended sensor range, sampling rate and duration of the experiment 

11. Procedure: Step-by-step guide to executing the experiment 

12. Data Analysis 

13. Questions 

14. Further Suggestions 

 

¶ Follow standard safety procedures for laboratory activities in a science classroom. 

¶ Proper safety precautions must be taken to protect teachers and students during the experiments 

described in this book. 

¶ It is not possible to include every safety precaution or warning! 

¶ Fourier assumes no responsibility or liability for use of the equipment, materials,  

or descriptions in this book. 
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Figure 1 

In this experiment we will explore the use of the Distance sensor to create position and velocity graphs. 

You will walk back and forth in front of the Distance sensor and observe graphs of your motion. You will try 

to produce a graph that matches the graph presented to you. 

¶ ŜƛƴǎǘŜƛƴϰLabMate and a computer with MiLAB Desktop 

¶ Distance sensor 

¶ Distance adaptor 

¶ Masking tape 

1. Launch MiLAB Desktop ( ). 

2. Connect the Distance sensor with the Distance adaptor ǘƻ ƻƴŜ ƻŦ ǘƘŜ ǇƻǊǘǎ ƻƴ ǘƘŜ ŜƛƴǎǘŜƛƴϰLabMate. 

3. In the Current Setup Summary window choose Full Setup and use the table below to set up the 

experiment. Make sure that only the Distance sensor is selected under Measurements. 
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Program the sensor to log data according to the following setup: 

Sensor: Distance 

Measurement: Distance (m) 

Rate: 10 samples per second 

Samples: 1000 

Duration: 1 minute 40 seconds 

 

1. Place the Distance sensor on a table so that it points toward an open space which is at least 4 m long  

(see Figure 1). 

2. Use short strips of masking tape on the floor to mark the 1 m, 2 m, 3 m, and 4 m positions from the 

Distance sensor. 

3. Produce a graph of your motion when you walk away from the Distance sensor with constant velocity.  

To do this, stand about 1 m from the Distance sensor and have your Lab partner select Run ( ) to 

begin recording data. Walk slowly away from the Distance sensor. 

4. When you reach the 3 m mark, ask your partner to select Stop (  ). 

5. Save your data by selecting Save (  ) from the Basic Tools window on the upper menu bar. 

6. Repeat steps 3 to 5 to match the following graph (Figure 2): 

 

  

Figure 2: Position vs. Time graph 
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