Lecture

Attention Grabber

Vector Components

Materials:

1. 200 g and 300 g masses

2. A spring scale (range 0-500 g)

3. A  plastic ruler (the kind with the groove running down the middle lengthwise)


Setup:

1. Stack a few textbooks on the desktop.

2. Show students the 200g mass and the 300g mass.

3. Ask students, “Which mass will take more force to move from the desktop to the top of the stack of books?”  Most will say that the 300g mass will take more force.

4. Lift the 200g mass and record the force required to lift it.  Take the 300g mass and slide it up the groove in the ruler and record the force.

Analysis:

1. Why was the force required to slide the 300g mass less than the force to directly raise the 200g mass?


The weight of the 300g mass is actually split into two different components, or vectors: one vector is parallel to the ruler and another vector is perpendicular to the ruler.  Look at the picture of both components on the next page.  The weight of the 300g mass acts straight down.  Notice that the weight has two components, the weight parallel to the ramp (blue) and the weight perpendicular to the ramp (red). Which one is longer (greater in magnitude)?



At an angle of 30 degrees the weight parallel is just half the total weight.  It therefore takes a force comparable to the weight of 150g to move the mass up the ruler.

2. Let’s take a quick review of trigonometry to determine what the components would be for any angle of incline.  Look at the triangle below: 


Since H corresponds with the total weight
, we can find either component using the following:


     B = H sin α
     A = H cos α
For a 30 degree slope, α = 30 and B = 300g sin 30.  Since the sine of 30 degrees is ½, the magnitude of B = (300)(1/2), which is 150.  

Check Question:

1. Determine the magnitude of the perpendicular component of the 300g mass.  This corresponds with side “A” of the triangle.  This is the amount of weight pressing the mass against the ruler.

2. Determine the parallel component and perpendicular component for a 300g mass on a ramp of 60 degrees.

3. If the ramp were set to 90 degrees, what would the parallel component of the 300g mass now become?   What would the perpendicular component be?
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Weight Parallel: Pushes the mass down the slope of the ruler.


Weight Perpendicular: Pushes the mass against the ruler.











