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A: Introductory Questions
1. Imagine that you are in a car stopped at a stop sign. As the car begins to move, what do you feel?

2. Now imagine that the car is traveling along a road and the driver suddenly steps on the brakes to stop. What do you feel as a passenger?

A change in speed is called “acceleration”. If you are driving at a constant speed, your acceleration is zero. If you slow down, your acceleration is negative. If you speed up, your acceleration is positive.

3. In the first question, you are starting to move from a stopped position. Is your acceleration positive or negative?

4. In the second question, you are slowing down to a stop. Is your acceleration positive or negative?

B: Background Information
Acceleration
Acceleration is a change in speed over a period of time. A positive acceleration means that the object is speeding up. A negative acceleration means that the object is slowing down. If the acceleration is zero, the object is traveling at a constant speed (i.e., a car driving down the street at 30 miles per hour). 
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This graph shows the speed of a car. At the beginning (0 seconds) the car pulls away from a stop sign and speeds up until it reaches 30mph. At 50 seconds, it slows down to a stop.

The car has a positive acceleration from t=0 until t=30. 

The acceleration is 0 between t=30 and t=50 as the car travels at a constant speed.

After t=50, the car slows down and the acceleration is negative.
C: Experiments with the QCN Sensor
Materials:

- Computer with QCNLive installed

- QCN sensor

- Tape

Procedure:

1.  The QCN sensor must be correctly aligned. Place the sensor on a level surface and turn until the red line on the compass is lined up with North (indicated by an arrow on the compass). Use the tape provided to tape the sensor in place.

2.  Plug the sensor into the USB port of the computer.

3.  Start the program QCNLive. A picture of the Earth should appear.

4.  Click on the “Sensor 2-Dimensional” button (second from the left) to view output from the sensor.
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5.  The screen should change to show plots in 4 colors. The 4 plots should be labeled as:

Significance

Z Axis

Y Axis

X Axis

6.  Observe the plots for a few minutes. Try dropping a book about 1 foot from the sensor. What changes on the plots if you drop the book on the East side of the sensor? What changes if you drop the book on the North side?

7.  What variable is shown on the horizontal axis of each plot? You can zoom in and zoom out by clicking on these buttons:
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8.  What variable do you think is being recorded on the vertical axis of the X, Y, and Z plots? (Hint: We discussed it in the Background Material.)

9.  Do you see any vertical dashed lines on the graphs? What do you think these indicate?
10.  What do you think the “Significance” Plot is used for?
11.  What do you think this sensor is intended to be used for? Play around with the different icons to practice zooming in and out, stopping the data collection, and changing the scale. You can even view the data in 3-D!
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