Graph Sketching Curriculum Expectations

Mike

· MHF4U

sketch a graph that represents a relationship involving rate of change, as described in words, and verify with technology (e.g., motion sensor) when possible. Sample problem: John rides his bicycle at a constant cruising speed along a flat road. He then decelerates (i.e., decreases speed) as he climbs a hill. At the top, he accelerates (i.e., increases speed) on a flat road back to his constant cruising speed, and he then accelerates down a hill. Finally, he comes to another hill and glides to a stop as he starts to climb. Sketch a graph of John's speed versus time and a graph of his distance travelled versus time.

· MCV4U
make connections between the concept of motion (i.e., displacement, velocity, acceleration) and the concept of the derivative in a variety of ways (e.g., verbally, numerically, graphically, algebraically)

Frank

This interactive can also be used in a MPM 1D. When demonstrating rates of change using a CBR, the students determine that the steeper the slope of a distance vs time graph, the faster the speed. This interactive can be used to reinforce the point by highlighting the distance graph only for one gear, asking the students to describe the speed of the bike, then highlight the velocity graph to illustrate their responses.

The overall expectation is; Connecting various representations of Linear Relations with specific expectation describe a situation that would explain the events illustrated by a given graph of a relationship between two variables. (Sample problem: The walk if an individual is illustrated in the given graph, produced by a motion detector and a graphing calculator. Describe the walk [e.g., the initial distance from the motion detector, the rate of walk]).

Rachel

· Implementation suggestions 

Here is a suggestion of how to set this up with a group of students to increase engagement:

1. Minds On – before starting the interactive, discuss the following:

· When riding a bike, how is the rate at which we pedal related to the speed of the bike?

· Describe how the pedal rate changes when you start from rest. Sketch a graph of the pedal rate vs. time.

· What happens physically when you change the gear on your bike from a lower gear to a higher gear? (This may take some reviewing of the concept of mechanical advantage)

· How does the timing of a gear change affect the velocity of the bike?

2. Have the interactive start with no graphs on the screen. Instruct students to move the control point of the gear change and watch the bikes race at the side of the graph. Have them try several different times, and see the impact on the results of the race. This will allow them to understand the context of the problem, without being overwhelmed by all the different graphs.

3. Once students have an understanding of the contexts, they should start by viewing the distance graphs for each bike first. They can view them one at a time, and then together. Ask questions such as:

· How would you describe the distance graph for each bike?

· How are the graphs similar?

· How are the graphs different?

· How do you know from the graph which bike has won the race?

4. After viewing the distance-time graphs for each bike, do the same thing for the velocity-time graphs. Ask similar questions such as:

· How would you describe the velocity graph for each bike?

· Where is each graph increasing/decreasing/constant?

· How are the graphs similar?

· How are the graphs different?

· How do you know from the graph which bike has won the race?

5. Finally students can investigate the acceleration-time graphs for each bike:

· How would you describe the acceleration graph for each bike?

· Where is each graph positive/negative/zero?

· Where is each graph increasing/decreasing/constant?

· How are the graphs similar?

· How are the graphs different?

· How do you know from the graph which bike has won the race?

6. For students in MCV 4U, there should be a discussion of the rate of change of each graph, as well as the distance graph being f(t), velocity as f’(t) and acceleration as f’’(t).

