The Stated Problem

 

 

You are a medieval arms manufacturer.  Your king’s most eminent general has come to you with the tale of a marvelous new device being used by a rival and unfriendly country’s army.  This device is capable of throwing large rocks great distances.  The device, the general says, is called a catapult and he is concerned for your country’s security.  It is his position that the existing catapult gap between the two countries has created an intolerable balance of power.

 

He, the general, assigns you the responsibility of designing and constructing a working model of a catapult.  So serious is the situation that you have only three weeks (the equivalent of two class periods) to develop a prototype design and working model.  Failure to meet the deadline will likely have dire consequences, for your king has been known to behead subjects for lesser failures.  You can rest assured that at the very least you will be sent to the rack.
 

Your device should incorporate design features that will permit it to meet the following performance criteria:
 

1.
Throw a wiffle-golf ball object a total distance of 5 meters from a table top into a 160 mm diameter ring on the floor.  
2.              Mechanism must not cross over the “launch line” during or after firing.
3.    
 Height of projectile and distance to impact point able to be varied by adjustment of the catapult.
4. 
The unit must be mobile and light in weight and must be no larger than 30 cm square.
5.
A locking safety mechanism to prevent accidental firing must be employed.
 
Parameters:
 
Before any firing mechanisms (mouse traps) are issued, a detailed description of the device must be written and must accompany at least two sketches of the device – one from the top and one from the side.

 

The final design prototype must be completed not later than the beginning of the class period on Monday, October 7th, 2002.
 

The final report to the king’s most eminent general shall be entirely word-processed and shall be collected not later than the end of the period on Friday, October 11th, 2002.  
 

 

Devices shall be tested on Monday, October 7th, 2002.  There will be three launches allowed.  “Error Analysis” will be used to determine the best/most accurate design.
 

NOTE:  Any device not completed by the beginning of the period on October 7th
 shall NOT be tested.
 

 

The total point value for this activity is 75 points.
 

 

The following items are provided:
 

Wooden Clothes Pins (2)




Dowel Rod (1 – 460mm)
Hobby Sticks (6)





Plastic Spoon (1)
30 cm x 30 cm polished wallboard



Large Paper Clips (2)
100 cm string






Rubber Bands (6 assorted)
 

 

Other common household items such as glue, thumb-tacks, screws, etc., and other items that can be purchased inexpensively from a hardware store may be used to augment the parts supplied.  However, “pre-fab” parts such as legos and erector set parts are not allowed.  The device is to be constructed “from scratch”.
 

