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Obstacle Course Explanation
We recently had the opportunity to design an obstacle course based on physics principles.  The course had to be easily created using basic materials already available to us.  The course would have to be built twice, side by side on two tennis courts of standard proportions.  Also, the course had to measure people’s knowledge of physics principles.  In the end, we decided on a simple course with a mix of fun activities, and those more challenging to the brain.  We designed a course that can be easily and quickly built using standard materials already found in the classroom.  The course covers and goes well beyond the required physics properties stated in the directions, challenging and evaluating the knowledge gathered during the last quarter of IPS 9H.
The course begins with everyone standing on a starting mat.  When an official says go, one person will begin running around the perimeter of the tennis court. Another student will have a stopwatch and begin timing when the person starts running.  The runner will have to run around the tennis court three times.  They are not allowed to cut corners.  If an official finds that a runner has cut corners, they will have to return to the start and the runner and the timers will have to start over.  Once the runner has circled around the court three times (to the amount of 684 ft or 208 meters) they may move onto the next station.  The timer then stops timing and moves to the testing station, (#4) there they must figure the average speed of the runner and their average velocity.  They must use the figure 208 meters to calculate average speed and average velocity.  They will then write the average speed and average velocity on the provided index card and hand it to a race official.  The average speed will vary, but should be between 3 to 7 m/sec.  The average velocity must be figured at zero.  The timer then goes back to the start mat.  The timer can time again for another runner, though must be a runner once himself as someone else times.  This step of our obstacle course makes a participant figure out average speed and how that differs from average velocity.  Average speed is defined as distance traveled divided by the time it takes to travel that distance.  In this example, the runner runs 208 meters in a certain amount of time that the timer determines.  The timer then figures the average speed using distance/time formula.  The average velocity concept is the same as average speed, except it is a vector, not a scale quantity.  Because the runner returns back where he started, his average velocity is 0.
In step 2, the runner will encounter the physics property of projectile motion.  The runner must throw a magnetic dart at a magnetic dart board.  The runner must throw the dart into the specified inner circle from the specified throwing mat.  If the runner misses the inner circle, they must try again till they are able to make it into the inner circle with a dart.  If they run out of darts, they must go and collect all darts thrown by them and the runner(s) before them, and keep trying.  Once a runner throws a dart into the inner circle they can move on to the next step.  The dart is a projectile because, once released, it is affected only by gravity and air resistance.  The dart follows the rules of projectile motion once thrown.  The runner must be able to figure out the rules of projectile motion to throw the dart with a certain speed and direction to be able to hit the center ring of the targets.
In step 3, the runner has the opportunity to become a projectile themselves.  They must apply enough force to overcome gravity and jump over a trashcan lying on its side.  If the runner does not apply enough force, they are not able to clear the trashcan either vertically or horizontally.  Once the runner has successfully completed the jump, they may move over to the testing station, #4.   

Step 4 tests the runner on a variety of physics topics we covered in class, including instantaneous speed.  Instantaneous speed is just average speed using a small amount of time.  It is figured distance/small amount of time it took to travel that distance.  Once the runner has arrived at the testing station, the runner will select one of four different tests.  Each test differs in length and difficulty.  They must choose a test different then the runners before them.  Once they have chosen a test, they may not switch to a different test.  The runner then follows the directions printed on the top of the test.  The instruction instruct the runner to answer each multiple choice test question and place the answer they think is correct on an index card.  It is easier to put each letter on a different index card.  No one is able to help the tester take his test or determine if the answers are correct.  Once the runner believes all his answers are correct, he or she may move on to the next station, taking with them their index cards.  Remember, no one, not even a teacher or official may tell a runner if the questions are correct or provide help with the questions.  A calculator will be available at each test station for the runner’s use.

At the next station, the runner will take the provided accelerometer and hold it on their hip.  It is easier to hold the accelerometer with the paperclip not touching the paper, in order to get a better reading.  The runner will now have to participate in a running drill called “suicides.”  The runner will have to start at the back of the court and run halfway to the net.  A line should be on the court indicating the halfway line.  At the line, The runner must then decelerate and change direction and velocity to head back to the outside perimeter of the tennis court.   Once back to where he or she put on the accelerometer, the runner must decelerate and change direction and velocity again to head back toward the center net of the tennis court.  Once there, they turn around and head back to the outside perimeter of the tennis court where they can take off their accelerometers.  Then they must maneuver around the net back to the starting mat.  This step shows the physics property of acceleration.  The runner must constantly change speed and direction in order to complete this step.  First they speed up from stating still after they put on their accelerometers.  Then they must slow down to change direction and velocity.  Once they arrive again at the point where they put on their accelerometers, the runner must change directions again.  It is hard to change direction without changing your speed.

Once they arrive again at the starting mat, they may select another runner and timer to run on the course.  Then they must unscramble the letters they figured out at the testing station.  Other team members may help with this step.  Each runner will make up a separate word with their letters.  If a team member believes they don’t have the correct letters because they answered a question incorrectly, they may themselves go, one at a time, directly back to the testing station to take another look at their test only.  The first team to unscramble all of thin letters into words and then arrange their words into a sentence, and shout out that secrete sentence correctly, wins!
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