Force Vectors!!!

(Please do not write on this page)

Getting Started:

Go to the following site: http://phet.colorado.edu/web-pages/simulations-base.html
On the left side, scroll down to find “Math Tools” and click it.  New icons appear on the right side of the screen.  Scroll down on the right side until you see “Vector Addition” and click on the icon.  The program may take a few minutes to load.

Just like last time, play around with the program a bit to get comfortable with it.  

We can use vectors to model the forces being applied to a system of cables that are holding up an object of some kind.  An engineer uses this model to make sure that the materials have the correct strength to avoid system failure. Using this simulation we will determine the missing information in each problem.

Questions:

Before you begin these questions… under Component Display click the circle next to “Style 1” and Check the box next to “Show Grid..  Answer all questions in complete sentences.

1.
Drag a vector into the grid.  
a.
What does Rx represent in terms of tension forces?  
b.
What does Ry represent in terms of tension forces?  
c.
What does ( represent in terms of tension forces?  
d.
What does |R| represent in terms of tension forces?  

Turn of “Show Grid after you have completed question 1

2.  Why does the vector have an arrowhead?  What does that arrowhead indicate?

3.  Trash all vectors from your playtime.

The simplest of situations

4.  To get use to the simulation let’s model hanging up a 10 pound picture on the wall.

a. Get out a vector.

b. Make |R| 10 for the tension pulling down through the picture wire.

c. Place this vector vertical pointing down.

d. Click on “Show Sum”.

e. What do you notice?

A little more complicated

5.  Can we hang a heavier picture using the same strength picture wire?

a. Move your vector so that it is 45(to the right of horizontal.

b. Get another vector and place it so the tail is touching the tail of your previous vector.

c. Lengthen the vector so that |R| equals 10.

d. Move your vector so that it is 45(to the left of horizontal.

e. Click on “Show Sum”.

f. How much weight can this system carry?

g. Move the vectors about the plane with out changing their angles or length.  What do you notice about the sum vector.

6. Manipulate the vector forces while maintaining the 45( to find the minimum strength the picture wire needs to be to hang a 34 lbs, picture.

Many times in the real world of construction weight is carried by vectors at different angles and with different tension forces. Manipulate the two vectors to answer the following questions.

7. The dance committee wants to hang a 24 lbs mirror ball in the gym.  How strong do the line have to be if one line reaches the ball at a 20( from vertical and the other is at a 50( from vertical? (Which green vector represents the weight of the mirror ball?)
8. The Boston marathon race committee needs to hang the finish line banner.  

They figure that the wind may create a 40lbs load on the sign.  If the right side guide wires are at 40( from horizontal and carrying half the load, what does the tensile strength of the left side need to be if those guide wires are at 20( from horizontal?

9. The columns that hold up the DIA roof are kept in place by cables in tension between the tips and the ground.  The column tips are designed to have a downward load of 200,000lbs. A typical column has two cables attach to it one approach it at 30( form vertical and the other at 70( from vertical.  If a cable can carry 25,000lbs of force for every 1/2 inch of diameter, what are the minimum diameters of each cable?

10. How do your answers compare to finding the answers using traditional trigonometry?

