	[image: ]



	Newton meets AI • Lesson 2 • Measuring speed



Newton meets AI • Lesson 2 • Measuring speedYear 10

	Name:
	


Constant speed
Question
How do we measure speed?
Equipment
Long tape measure (10 m)
Metre ruler
10 cones or objects to use as markers
Stopwatch
Metronome
Procedure
1. Lay out the tape measure in a 10 m straight line in an open space, leaving some space at either end. Place a cone at 0 m.
2. In your group, select a Walker to walk at a constant (steady) speed—not too slowly, not too fast—alongside the tape measure. The Walker should aim to cover the 10 m in about 10 seconds.
3. Select a Timer to monitor the time. They should set the metronome at 60 (1 beat/second). 
4. The remaining group members are Markers. They mark the location of the Walker at each second by placing a cone on the tape measure at the Walker’s centre of mass. 
Agree as a team how the Walker’s centre of mass will be identified, for example, the Walker may need to carry a metre ruler hanging down their side to identify their centre of mass.
5. When the Walker and Markers are ready, the Timer should start the metronome and count down for the Walker to start (ready, set, go). 
6. On go:
a. the Walker should walk at their own pace alongside the tape measure, not in time to the metronome. 
b. the Timer should count the seconds aloud.
c. at each second, the Markers should place a cone on the tape measure at the Walker’s centre of mass.
7. Have a few practice walks until everyone knows their role, then carry out a final walk.
8. Record the position of each cone on the tape measure.
9. Record the distance travelled during each second. For example, if cones were placed at 2.5m at 3 seconds and 3.3 m at 4 seconds, then the Walker travelled 0.9 m during the fourth second.

Results
	Time period (s)
	Location of the cone on the tape measure (m)
	Distance between this cone and the previous cone (m)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	



Draw a column graph that shows the distance travelled (m) during each time interval (1 second).
Discussion
1. Describe what the columns represent.
2. Identify the time interval when the Walker travelled the fastest. Describe how you identified this.
3. Identify the time interval when the Walker travelled the slowest. Describe how you identified this.
4. Identify a systemic or random error that would have caused the Walker to travel at non-constant speed.
5. Describe what a graph for a constant (steady) speed would look like.
6. Use the equation for speed to determine the average speed the Walker travelled.

7. Use the equation for speed to calculate the speed the Walker travelled during the 4th time period.


The need for speed
Question
How will the distance-time graph change if the Walker moves faster?
Predict
Describe how the graph will change as a result of the Walker moving at a faster speed.
Procedure
Repeat the above procedure with the Walker travelling at a faster speed.
Results
	Time period (s)
	Location of the cone on the tape measure (m)
	Distance between each cone (m)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	



Draw a column graph that shows the distance travelled (m) during each time interval (1 second).
Discussion
1. Explain why there are fewer columns on the second graph.
2. Describe how the faster speed graph is different to the first graph.
3. Explain why the faster speed graph is different to the first graph.
4. Calculate the average speed of the fast Walker.
5. Calculate the speed of the fast Walker during the second time period.
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