Lego Slopes – Laura McKenzie
Materials Needed:


Lego bricks


Rulers


Matchbox cars


Index card with different slopes.  Possibilities:


1 brick up, 1 click over



2 bricks up, one click over



3 bricks up, one click over



1 brick up, 2 clicks over



1 brick up, 3 clicks over



4 bricks up, 2 clicks over


Student journals

DAY ONE
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Procedure:
1. Explain that Lego bricks have rows of circles on the top surface to hold them together.
2. Students will break into groups not to exceed 4.

3. Give students the index cards with the number of bricks high and number of clicks over they should construct.  This must be ling enough to support a ruler when it is taped on to the SLOPE the students have created.

4. Have students journal and answer these questions:

a. What pattern do you see in your ramp?

b. What do you notice about the spaces under the ruler once it has been taped?

c. If you continued to add brick so that you could put on a meter stick, what do you predict would happen to the pattern?
5. Ask students to bring up the ramps that have a one to one ratio. Discuss how it is one to one because of the ratio of clicks to bricks.
6. Ask students to bring up the ramps that have a 2 to one ratio.  Have students journal and answer these questions:

a. What similarities do you see in the 3 ramps?

b. What differences do you see in the 3 ramps?

c. Which will have the car go down fastest?

7. Discuss,  a slope of ½ is different than a slope of 2/1.  Have students journal and answer these questions:

a. What part, bricks or clicks, determines how much the ramp will RISE?

b. What part, bricks or clicks, determines how much the ramp will RUN flat against the table top?

8. Ask students to bring up ramps with a 3:1 ratio. Have students journal and answer these questions:

a. The slope that is the steepest has a rise of _________ and a run of _________.

b. Predict which ramp will produce the fastest car.

c. Draw a sketch of the ramp.

9. Allow students to race the cars.  Tallest ramp may actually make car fall off because slope is too great.  Explain that engineers need to work with sloping roads to make it so that cars on wet roads stay on the wet roads.

DAY TWO
Procedure

1. Construct a wall 12 high straight down (base).  Have students journal and answer these questions:

a. Predict what will happen if I add a ramp from yesterday on top of this wall and extend the ruler, will changing the height off the table change the slope?

b. If I release two different cars at different times with the same slope how will adding a base affect the speed of cars?
2. Hold a yard stick up and verify student’s predictions.
3. Put a 1st quadrant graph on each student’s journal.

4. Suppose we made a long ramp and recorded the speed of a car going down the ½ ramp to 4 inches per second. Have students’ journal and make a table of values.

5. Graph time on x and distance on y.
6. Suppose we allowed a car on the same slope to get to a 4 inch head start. Have students’ journal and make a table of values.

7. Graph time on x and distance on y on the same graph.

8. Have students journal and answer these questions:

a. Predict what will happen if the ramps could go on for ever.

b. Predict how long it would take a red car going 5 inches per second to catch up with a green car going 3 inches per second if the green car is given a 20 inch head start.
c. Make a new graph to check your prediction.

d. How far would it be before the red car caught the red car?

Day 3
Students are to build a ramp and see if they can change the ramp and base height to attain a predetermined speed. I suggest you build a couple and see what your results are and use these speeds.  This takes a lot of legos so be sure you have plenty. An electronic device to measure speed is also helpful.

Student Handout Day 3
You have been selected to help build a speed way for a new ride at an amusement park.  The cars will stay on the track if the speed stays below ________ miles per hour. You want to design the best ride and use a reasonable amount of materials to build your ride.  If every piece of steel frame, which is 1X4, cost _______  and you must build a solid triangular shape (lego ramp like) . The track and cars are already purchased.  What is the best ride you can make for the best price?
Remember you aren’t going to make any money if nobody wants to ride your ride.

Things to think about:

What do you need to consider when building?

How can you determine the speed of the car?

When will the car be going the fastest?

How can you determine the cost?

Find a way to display your ideas so that you can show the class your work and ideas.  Build a model of the ramp. 
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This worker well.  Students used guess and check at first and then realized that some organization was need.  Students made many charts, graphs, only one group in eighth grade math tried to use an equation.  In algebra equations were eventually tried by all but one group.


This takes a lot of supervision and a friendly custodial staff to deal with all the legos.








