ENGR 1


ASSIGNMENT 8

CATAPULTS









Name:

Download and use the spreadsheet  “catapult.xls” from the class website under Assignment8
The spreadsheet offers a very crude analysis of catapult range based on energy considerations.  It will be refined in coming classes. For now, use it to answer the following questions:

Gravity (actually, Lever Arm)  Catapult

Start the analysis using  a ballast of 20kg, Drop distance of 1m, elevation gain of 3m, payload of 0.5 kg, and a mechanical loss of 50%,  

1) Adjust the launch angle to obtain a distance of about 80m.  List two possible angles to achieve this result (one <45, one >45):  1) __________           2)   _______________    

2) How sensitive is the result? Change the launch angle +1 degree, and -1 degree and calculate sensitivity as the difference in range divided by 2 degrees.

Angle 1)  +1 deg   distance:_____ ,  -1  deg distance: _____,  sensitivity_____   m/deg
Angle 2)  +1 deg   distance:_____ ,  -1  deg distance: _____ , sensitivity_____   m/deg
3) Now Set the launch angle to 45 degrees and adjust the ballast to obtain a distance of 10m

Ballast:______________

4) Now redo the sensitivity analysis, only take the 45 deg distance  - 44 deg distance (divide by 1 degree)  and repeat for  45 – 46 deg distances:

Distance for  45deg__________   44 deg_____________   46 deg__________

Sensitivity 1 --  44/45 deg:  _______________

Sensitivity 2 --  46/45 deg:  _______________

Slingshot Catapult
5) For a spring constant of 200, payload 0.5, mech loss of 50%,  and launch angle of 45 degrees, find the draw distance that gives a flight distance of 80 m:
Draw distance:_______________________























































