Physics 30 Major Project – The Artillery Challenge

Your Goal:  

Build a piece of mechanical artillery (your “launcher”), capable of launching a golf ball at a target located somewhere between 10 and 20 metres away. The devices will have to hit two targets, at two different distances, with two attempts at each target.

Materials and Construction Limitations:

–
Launchers must be constructed entirely out of any built or adapted materials.  Commercially produced devices meant to propel objects through the air are not permitted.

–
The launcher may not contain any electronic or electrical components whatsoever.

–
Compressed gas or flammable materials may not power launchers.

–
The base of the launchers can be no larger than 1m by 1 m in size and they cannot extend more that 2.0 m high at any point in their operation.

–
There are no weight limitations, but students must be able to move their own launchers.

​–
Launchers must be set and released. The launching distance cannot be manually determined like a slingshot. (i.e. the launcher must have some sort of triggering mechanism.)

–
If you don’t know if certain materials are allowed, ask your instructor. Ask before it is too late to change. If you get disqualified, it is your fault. Ignorance is not an excuse.
Grading Considerations:

This project is worth ten percent of you Physics 30 grade.  Your team will receive a mark based on the quality of your launcher and the quality of your report:


Launcher Performance:  (25 marks)



Competition Performance
/20



Style Points
/5

The performance mark will be awarded depending on how close the golf ball gets to the target, as a percentage of the distance to the target.  A direct hit (0% away from the target) is worth 20 marks; missing by 60% or more away from the target is worth 0 marks.  Marks for distances between 0% and 60% away will be awarded on a sliding scale.  This means you must get within 30% of the distance to the target to get a passing mark in the competition. The better of your two attempts, at each target, will be averaged to get your final mark.


Bonus points will be awarded for placement in the competition as follows:


1st place +2.0, 2nd place +1.6 bonus, 3rd place +1.2 bonus, 4th place +0.8 bonus, 5th place +0.4

A “maximum distance” competition will take place after the main launch for those who wish to participate. This competition is for bragging rights only.



Style points will be awarded based on the following considerations:

–
Quality of construction
–
Efficient use of materials

–
Aesthetics
–
Mechanical skill demonstrated

Mr. Hicke will determine these marks subjectively, to the best of his ability.


Written Report: (25 marks)



Discussion of design choice
/5



Discussion of launcher construction
/5



Discussion of the history of mechanical artillery
/5



Discussion of the physics of mechanical artillery
/10



Penalty for inadequate length
–1 per one-fifth page

The report must be five to eight pages long (double spaced, 12 pt font, Times New Roman, Arial, Helvetica or Palatino, regular 1.25” side margins, 1” top and bottom margins, not including charts, graphs, visuals or the cover page) must have a cover page including your team name, the class period and the full name of all your team members. The report must contain four parts, each with its own clear heading, with the following information: 


1.
A discussion of your design choice. (i.e. Why did you choose this particular design?  What other alternatives did you consider?  Why did you reject those?  What are the strengths and weaknesses or your design?  Did you make any tradeoffs?  Did you attempt any prototypes?  Did your group all agree on the design?  How did you settle any disagreements?  Etc…)


2.
A discussion of your launcher construction. (i.e. What physical steps were involved in the construction of your launcher?  Did you have any particular challenges?  How did you overcome these challenges?  Did you have any failed attempts or construction techniques that didn’t work out?  Did you have any techniques that worked really well, perhaps better than you expected?  How long did the construction take you?  Was it easier or harder than you expected? Who did the actual building? Etc…)


3.
A brief history of mechanical artillery. (i.e. What types are there? Who first used them and for what? How, in general, did they operate? What did they look like? What were they made of? How effective were they? Etc…)


4.
A thorough discussion of the physics of mechanical artillery.  Discuss all aspects of the physics of mechanical artillery, including ones that we have not touched on in class.  You will have to do some research on this; limiting yourself to just what we have covered in class will result in a mediocre mark.  Be as thorough as you can, discussing the principles that these artillery pieces operate by, and including any equations that help to illuminate these principles.

Don’t write the report as a series of answers to the questions. There may be information that is not asked for in these questions that is important to include. The questions serve as a guide to the type of information in each section. Gather your information and organize it into a coherent report with good writing style and proper grammar and punctuation.

Each section should be distinct, readily identifiable with its own subheading. Do not mix the physics of launchers into the section on launcher construction. If you don’t have enough information to put into a section, you didn’t put enough thought into it.

Don’t forget that the discussion of the physics (part 4) is worth twice as much as the other sections; don’t short-change it. You will have to do some research.  Remember the report is 50% of your project mark; do a good job.

Competition Rules:

1)
Teams will consist of either three or four persons.

2)
The competition distances will be determined by random selection on the day of the competition. (From 10 to 20 metres.)

3)
The competition will take place outside at a suitable location.

4)
After the distance is selected, teams will be given five minutes to setup their launchers to fire the selected distance.  Any group taking longer than this have their final mark penalized five percent (2.5 marks) for each extra 30 seconds (or portion thereof).

5)
Teams must provide their own, standard sized golf balls for the competition.

6)
Practice firings are not permitted during the set up phase.

7)
Launchers are not to be released, set-up or tested while other launchers are being fired.  The penalty for this is a ten percent (5 mark) deduction.

8)
Launchers must be fired through the used of a triggering mechanism; a launcher cannot be simply released by hand.

9)
The order in which the teams are to go will be determined by chance.

10)
When it is a team’s turn to go, they will have up to two-minutes in which to bring their launcher to the firing line, aim it at the target and fire. After their first firing, they will have two minutes to “reload” to fire their second shot at the same target. (This will take place while their first attempt is being measured.)

11)
Launchers must be place on the firing line; they cannot be positioned behind the line.

12)
Any golf ball released once a team is at the firing line is considered an official attempt.

13)
If a team does not release their launcher by the end of their two-minute period, they will receive a score equal to 60% of the distance to the target (a mark of zero on that launch.)

14)
Once a ball has landed, the distance from the target will be measured from the impact point of the ball.  

15)
For the purposes of grading, distances will be rounded down to the nearest ten centimetres.

16)
The best average score between both targets will be used to determine the order of finish for the bonuses. If there is a tie, distances will be rounded to the nearest centimetre for the purpose of breaking the tie.

17)
The order will be shifted between firings at each target distance.  There will be a five-minute reload and reset period between each of the targets. The same conditions apply to this period as the original setup period.

18)
Two full class periods will be allotted for the competition; if extra time is needed, this will come during lunch or after school as previously agreed.

19)
If the weather does not make launching possible, an indoor launch, with the requisite safety measures, may have to take place after school.

20)
Any penalties that are assessed may be done so without warning.

21)
Teams that leave any part of their launchers at school beyond the day of the competition will be assessed ten percent (5 mark) deduction for each day. This penalty may be waived by previous agreement with the instructor.

22)
Situations not covered here are at the instructor’s discretion.

