Lesson Title: The “Thrill” of Physics

Topic: Projectile Motion, General Motion

Content Level: General/Conceptual Physics

Time: 1 class period (50 Minutes)

Materials: “Hot Wheels” Tracks, steel ball, stop watch, meter stick, coffee can, 
masking tape (per station)
Background: Lab to challenge students to relate their projectile motion mathematical

calculations to a real life attempt. This lab will show the students how physics is applied to real life situations, even that of a stunt driver. During their calculation they will understand the pressure When they make their “life threatening” attempt they will be very nervous; students who make it are very excited and those who don’t upset. The emotions of lab make it a very rewarding and MEMORABLE experience for everyone.  The students are graded on their mathematical calculations and their one attempt to correctly place a coffee can to make steel ball rolling off of a table into it.   
Skills: Algebra (variable solving, multiplication, dividing), Problem-Solving Process

Objectives: 

Students will correctly apply equations of motion to a rolling/falling projectile.


Students will be able to identify reasons for error between theoretical calculations

and assumptions and the actual projectile’s motion. 

Students will apply steps of the problem-solving process; decide what data needs

to be collected and how to apply it.

Standards Addressed:


Minnesota State Science Standard II.D Motion: The student will understand the nature of force and motion.



Benchmark 2: The student will describe the effect of friction and gravity on the motion of an object. 


Minnesota State Science Standard I.B Scientific Inquiry: The student will design and conduct a scientific investigation.

Procedure: 

1. In preparation of the lesson, gather all supplies that will be needed to set up enough lab stations. Anticipate for lab groups of 2, but use groups of 3 if necessary. 

2. Set up lab stations as described below before the beginning of the class period. 
3. Give the student the Keynote/Power Point presentation on “the thrill of physics,” if possible. If technology not available use included slide handout to present the background to the students. 

4. Hand out the lab worksheet to the students. 

5. Read through the beginning instructions with the students. Making sure they understand they are only allowed one run with the teacher present. 

6. Send each group to their station; allow them 30 minutes to complete the experiment and calculations. By the time 30 minutes has passed, they must have called over the instructor to show them the run. 

7. When all groups have finished continue with the slide presentation, or discuss the final slides with them, especially reasons for error. 
8. Allow students time to complete the questions, whether in or outside of class. Otherwise these questions can be used to promote class discussion along with the slides. 
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Evel Knievel Stunt Lab
PROCEDURE 

1. READ the instructions, they will be helpful to receive full credit and be successful. 
2. Find a starting point on the ramp, where Evel (the ½ inch steel ball) will start his approach for the jump, mark this spot with masking tape.

3. Show all work on the following pages to receive full credit. 

4. Find the velocity that Evel obtains before leaving the cliff (table top).

5. Find where Evel will land and place the truck of pillows (coffee can) in that spot.

6. Raise you hand, wait for your teacher to come to you. Show your teacher the final run. 

RESTRICTIONS
1. You can only run Evel off of the ramp ONCE, although you may run Evel along the ramp as many times as needed.

2. Equipment you are allowed to use:

a. Meter Stick

b. Stop Watch

c. Masking tape

3. You have 30 minutes to demonstrate the final run to your teacher. 

ASSUMPTIONS
1. The velocity of Evel at the end of the ramp can be assumed by averaging his speed along a flat plane.

a. Using multiple runs and finding an average will increase your accuracy. 
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v = distance / time

2. Evel WILL be affected by gravity and WILL NOT be affected by air resistance.

3. Evel’s motion can be assumed two-dimensional. 

QUESTIONS to CONSIDER (optional to include)

1. How long will it take Evel to reach the ground?



a. Does the height of the truck need to be taken into account?


2. How far will Evel travel in that amount of time?

In each section show your work. Start by collecting all of your motion equations. 

Also, in each section square the equations used and circle your answer.

Be sure to note what values are known (i.e. distances) and note what unknown values you will need.  

A. What was Evel’s average velocity?

Make a guess at how far Evel will travel before hitting the ground. _______________
B. How far away should the truck (coffee can) be placed?
C. Teacher’s Initials for attempt

a. MADE________

b. MISSED_________

1. Select two of the assumptions made in the lab. Explain what in incorrect about them, or justify why they can be used and the lab still work. 

a. ____________________________________________________________________________________________________________________________________________________________________________________

b. ____________________________________________________________________________________________________________________________________________________________________________________ 

2. What were some of the causes of error in the lab? 
________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Why can’t the equation vf^2 = vi + 2at be used to find the time it takes Evel to reach the ground?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Scoring Rubric

As much emphasis on making the ball can be applied by the individual teacher. They theory used when correcting these students labs was to apply 18 points for showing the correct work, and finding the correct distance. Another 2 points were applied for making it into the can. It was found that all students whose calculations were correct (sample size 12) made it into the can. Although using stopwatches can be crude (although accurate enough for the situation) not all students with correct calculations will make it. The extra point will cause a noticeable excitement from the students as the launch the ball for their final attempt. 

Scores can be scaled to meet curriculum. 

Lab: 18 points

Average velocity: 3 points

Making a reasonable guess: 2 points

Finding the correct time for ball to reach ground: 5 points

Accounting for can height: 3 points

Finding the correct distance ball would travel in time used: 5 points

Making in into the can: 2 points

Total: 20 points

In the past the last page of questions has been used for discussion. 

NAME_______________

PRE-TEST

“The thrill of physics”
1.  Write an equation used with projectile motion for objects moving in the horizontal direction.
2. Write an equation used with projectile motion for object moving in the vertical direction. 

3-4. Name two assumptions we make when dealing with projectile motion.

5. If a ball is dropped and another is shot out horizontally which will reach the ground first?

6. On a scale from 1-5 (5 being best) rank your problem solving ability when applied to physics.

7. On a scale from 1-5 (5 being the best) rank your ability to solve physics problems under pressure and time constraints. 

NAME_______________

PRE-TEST

“The thrill of physics”
1.  Write an equation used with projectile motion for objects moving in the horizontal direction.

Multiple answers
2. Write an equation used with projectile motion for object moving in the vertical direction. 

Multiple answers
3-4. Name two assumptions we make when dealing with projectile motion.

Multiple answers
5. If a ball is dropped and another is shot out horizontally which will reach the ground first?

The will hit at the same time
6. On a scale from 1-5 (5 being best) rank your problem solving ability when applied to physics.

7. On a scale from 1-5 (5 being the best) rank your ability to solve physics problems under pressure and time constraints. 

Pre and Post Test Data
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Table Top





Ramp Height �(arbitrary, about 30 cm was used)





Flat Section of Track: At least 75cm for accurate results, but 1 meter ideal





Coffee Can





“Hot Wheels” or other type of track








This activity was developed/modified by Alan Heuring, GraSUS-II fellow. Support was provided by the Center for Science and Math Education and the GraSUS project: The Graduate Student-University-School (GraSUS) Collaborative for Science, Engineering, and Technology is funded by National Science Foundation GK-12 Program Grant DGE-0338128 to North Dakota State University.

