Making Measurements at Wonderland

1.  Distance and Height

a)  Use a measured pace or tape measure to measure horizontal distances along the ground.

b)  To estimate lengths of track sections - estimate first the length of one segment of the track and then count segments

c) To estimate heights, use trigonmentry:  either 
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Measure l and SYMBOL 113 \f "Symbol" . Use the horizontal accelerometer to measure the angle. Using 
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 solve for h
 Measure l ,  SYMBOL 102 \f "Symbol" , and SYMBOL 113 \f "Symbol" .  Use the sine law 
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to determine x and then use 
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    to solve for h.

2.  Period or Time:  Use a stopwatch

3.  Speed:

a)  For linear motion average speeds are 
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b)  For circular motion, if period is constant 
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c)  If speed is changing  measure the time it takes a part of the train (e.g. a single cart) to pass a point on the track.  Then speed at that point can be estimated by using 
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4.  Acceleration

a)  Horizontal or Lateral acceleration :  Use a horizontal accelerometer.  These are calibrated in angles or g's.  The acceleration can be calculated using 
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 where SYMBOL 113 \f "Symbol" is the angle shown on the accelerometer.  If the accelerometer is calibrated in g's then just multiply the value on the accelerometer by g to determine the acceleration.  It is important to hold the accelerometer properly.  It must always be held horizontally so that the straw is pointed in the direction of the acceleration.  Therefore if a body is moving in a horizontal circle the accelerometer will point towards the center of the circle.

b) Vertical acceleration:  Use a vertical accelerometer.  The stretch or compression of the weight on the end of the spring determines the acceleration of the body.  The accelerometers must always be held vertical.   The accelerometer is calibrated in g's: however the way the accelerometer is read depends on whether the instrument is held upright or inverted.  For example, if you are moving in a vertical circle, at the bottom of the circle you will hold the accelerometer upright and at the top of the circle the accelerometer will be inverted.

How to read a vertical accelerometer.  

a)  if it is at rest 
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the accelerometer reads 0 acceleration.
b)  if the accelerometer is upright                 
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If  the accelerometer  reads 

a  ' + ' value then the acceleration is up.

A ' - ' value means the acceleration is down.
c) if the accelerometer is inverted
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Note this would only happen if you are moving in a vertical circle at the top of the circle.  To determine the acceleration of the body (which is towards the center of the circle i.e. down) take the reading on the accelerometer and add 2g's.  Therefore the reading above is an acceleration of 2 g's.  See if you can figure out why????
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