SPH3U Vector demonstration
The goal of this activity is to help students understand what the components of vectors are and how they are to be used. The bulk of the strategy is to use kinetics/bodily/sensory experience to highlight its operation.
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Materials: have a round circle distance measuring device (as for phys ed teachers), have a big open space available (with warm weather, use the field: in winter, use an agora type area)

Find an area, quite large, to draw an imaginary right angle triangle on the ground (floor). The hypotenuse can be as large as 50m if you can access the field. 

Have students measure the distance of base, height and hypotenuse.

Have all students record those measurements.

Have three students prepare for the activity, 1 for walking the base, 1 for walking the height, one for walking the hypotenuse. 

Everything hinges on the student walking the hypotenuse: that student must walk at a constant speed the hypotenuse. Have that student try it once to get him her a feel for it.

Next have again that hypotenuse student walk the hypotenuse, but now both base and height students are going to follow IN THEIR COMPONENTS the hypotenuse student. So the x student will follow, at 90 degrees, the student that is walking the hypotenuse. Same for the student in y.
So it should look like this: as the hypotenuse student walks, the x student has, perpendicular to his/her axis, the hypotenuse student. Similarly, the y student has the hypotenuse student perpendicular to his / her axis. 
What will happen, as the hypotenuse student walks at a constant speed on her line, is that the x and y axis students will DRAW WITH THEIR RESPECTIVE MOVEMENTS THE X AND Y COMPONENTS OF THE HYPOTENUSE VECTOR.
Since we have the 3 distances, now students will record the times it takes for all 3 students to travel along their respective lines. Obviously, all 3 students will have taken the same time to travel their lines, BUT THE DISTANCES ALL ARE DIFFERENT.
Have the students do it 3 times (3 times measurements).
Where it gets interesting, is when you go back in class. Have them calculate the speed of each vector, and then make them calculate, using trig, the vector of the hypotenuse student. It will always land exactly on the right value.
