MathWorlds Student Worksheet 1: What is speed?

Start JavaMathWorlds and open Hspeed1.mw

Use the Controls window to animate the characters (make them move).
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	HINT: You can find the Controls window in the Window menu




Click the Green arrow and watch the characters walk.

Click the Red arrows to rewind the animation.

Click the little Yellow feet to step through the animation. Watch the timer change. 

Run the animation as often as required to answer the following questions for each different situation. 

	File
	Hspeed1
	Hspeed2
	Hspeed3
	Hspeed4
	Hspeed5

	Where does the frog  start?
	
	
	
	
	

	Where does the frog  finish?
	
	
	
	
	

	How far does the frog walk? 
	
	
	
	
	

	How many seconds does the frog walk?
	
	
	
	
	

	Where does the clown  start?
	
	
	
	
	

	Where does the clown finish?
	
	
	
	
	

	How far does the clown walk? 
	
	
	
	
	

	How many seconds does the clown walk?
	
	
	
	
	

	Who is walking faster? 
	
	
	
	
	

	How can you tell?

	
	
	
	
	


MathWorlds Student Worksheet 2: Representing motion with position/time graphs

1. 
Open Hgraph1.mw. 
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	HINT: The windows   (ie Controls and Numeric Display) can be found under the Window Menu.
Click the green arrow in the Controls window to animate (make clown move).  Note the changing values on the Numeric Display. 

The clown can also take one step at a time. Use the little yellow feet on the right of the Controls window for this.


. 

Step through the animation recording the values from the Numeric Display at each step

Use your table to plot the points (and join up the line) on the graph of distance against time (below).

	Time
	Distance
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	0.00
	0.00
	

	1.00
	2.00
	

	2.00
	4.00
	

	
	
	

	
	
	

	
	
	

	Open Hgraph2.mw, complete the table and plot the graph on the same axes. 

 Repeat for Hgraph3.mw.

Hgraph2

Time

Dist

Hgraph3

Time

Dist


	


2.              Open Hmarking.mw 
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	HINT: 
The clown leaves a mark every step because the Marking is ON in the Actor window (found in the Window menu).
Animate as many times as you need until you are confident that you understand see what is happening. 
Remember to click on rewind each time.




Open each file and answer each question 
	
	Hmarking1
	Hmarking2
	Hmarking3
	Hmarking4

	a. Where does the clown start walking?
	
	
	
	

	b. During which time interval is the clown  walking the fastest? (i.e. when are the marks most far apart?) 
	
	
	
	

	c. What distance does the clown walk in 1 second? ( ie. how fast is it walking) for each part of the trip (on each interval)? 
	
	
	
	

	d. What can you say about the graph? (i.e what is different about the two parts of the graph?)


	
	
	
	


MathWorlds Student Worksheet 3: Exploring Graphs 
1.

Open the file Hgraphically.mw  
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	HINT: 
The graph can be changed by dragging the hotspots. 
Change the time interval using the hotspot on the horizontal axis. 
Change the height of the lift using the hotspot at the end of the graph line.

Change the starting position using the hotspot on the vertical axis.


a. Change the clown’s graph so that the clown, starting from the 1 m, will catch up to the frog after 6 metres then continue on stopping at the same time as the frog. 

i. Where does the clown finish? ………………………………
ii. Copy the graph onto the axes below. 

[image: image7.png]



b. Illustrate the following situation.  

Clown and Frog are both at 2 metres from the start. Clown will walk 10 metres in 10 seconds. Frog wants to get there 2 seconds ahead of Clown. 
i. What is Frog’s speed? .....................................
ii. Copy the graph onto the axes below
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c. Suppose Frog walked at this same speed for 10 seconds instead of 8 seconds. Where would Frog be when he stops? ………………………
d. Suppose Clown and Frog were walking in opposite directions. If Frog started on the 12 m mark and walked to the left 3 m/sec, and the Clown started at the 2 m mark and walked to the right at 1 m/sec at what point would they pass by each other?
…………………………………………………….

Describe how you worked that out
………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

	2.           Here is a graph for a four-part walk taken by Frog.

a. Describe the Frog’s walk.

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….

…………………………………………….
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Extension Question: 

The Stawell Gift is a 100m sprint race held at Easter each year. Runners have different handicaps depending on their running history and start at different positions along the track. 

A new runner (clown) starts at the 10m mark. He runs quickly for the first part of the race, but then slows down. In MathWorlds, create a possible graph of clown’s race — fast for the first part of the race, and then slower for the rest of the race (More than one answer is possible).  

Sketch the graph in the space below

Write down a description of clown’s race in terms of his speed. 
………………………………………………………………………………………………

………………………………………………………………………………………………
………………………………………………………………………………………………

………………………………………………………………………………………………

 MathWorlds Student Worksheet  4: Different Contexts 

1.
Open the file space.mw

A space craft (green) needs to dock with the space station (blue) to refuel.

Both the space craft and the space station are traveling in the same direction, but with different speeds and starting at different distances away from the mothership (red).

a. How far are they from the mothership at the start?

b. How fast are they traveling?

c. Will the space craft ever catch up to the space station?

d. How far away from the mothership will they be when the space craft catches up to the space station?

e. How long will it take for the space craft to catch up to the space station?

Suppose the spaceship speeds up.

f. How fast does it need to go to catch up with the space station in 20 seconds?

g. How far away from the mothership will they be when the space craft catches up to the space station?

2.
Open the file graphically.mw

This animation shows two lifts in a tall building. Anita and Becky are on the ground floor (Anita is in the red lift) and Anita will go to the 10th floor in 10 seconds to deliver a pizza. Becky wants to get there 2 minutes ahead of Anita to open the door of the apartment. 

a. What is Becky’s speed?....................................................

b. Suppose Becky went at the same speed for 10 seconds instead of 8 seconds.

i. How far above the 10th floor would she be at the end of her trip? ………………………

ii. Would the door open so that she would be able to get off of the lift? …………………. Explain.

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

………………………………………………………………………………………………

c. Suppose Anita and Becky were in glass lifts on the outside of a building. If the red lift (A)i.e. Anita, started on the 12th  floor and went down to the ground floor at 3 fl/sec, and the blue (B) lift i.e. Becky,  went up from the 2nd floor at 1 fl/sec and stopped at the same time, would Anita and Becky be able to wave to each other as they go by, and if so, where?

………………………………………………………………………………………………

………………………………………………………………………………………………

MathWorlds Student Worksheet 5: Linking Symbolic Representation and Graphical Representation

1.
Open the file Hsymbolic.mw  

Run the animation to compare the movement of the frog with the movement of the clown. We want to make the frog walk side by side with the clown.
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	HINT: The Algebra window (and Controls, Actor Info and Numeric Display) can be found under the Window Menu.

a. In the Algebra Window, fill in the Initial Value (i.e. the frog starts ), the Slope of the linear segment (i.e. your first guess at how far the frog needs to walk in 1 second) and the End Time (i.e. how long the frog needs to walk)  for your algebraically defined function. 

b. Repeat the editing as needed till the frog walk side by side with the clown, using Marks and Stepping as needed.




c. Write your formula for the Position function in the top row of the table below.

d. Fill in the table of values by stepping through the animation and recording the values in the Numeric Display. Mark these values on the graph (below).

e. Find the differences between successive position values. How is the difference connected to the speed of the walkers?

	
	Time

	Floor

	Difference
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2.
 Ian and Betty start at corner of the street.  Ian will go 100m in 100 seconds to deliver a letter to Betty’s house. Betty wants to get there 20 seconds ahead of Ian to open the door.

a. What is Betty’s speed?....................................................

b. Suppose Betty went at the same speed for 200 seconds, How far past her house would she be when she stopped? ………………………
c. Suppose Ian and Betty were walking along a street. If Ian, started on the 12 m from the corner  floor and went back towards the corner at 3 m/sec, and Betty,  starting at 2m from the corner walking 1 m/sec and stopped at the same time, would Ian and Betty pass each other, and if so, where?

………………………………………………………………………………………………

………………………………………………………………………………………………

TIMER
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