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Target 
Practice 
Project 
 
Objective 
Students will apply knowledge and 
understanding of physics, 
engineering, and computer 
modeling by designing, constructing, and testing a device which 
will propel a given mass and have it land at a specified point. 
 
Assignment:  
Teams of 3-4 students will design and construct a trebuchet type-
launching device, to deliver the selected projectile with the most 
accuracy and precision, as predicted by a Stella model. 

 
Activities: 

1. Research trebuchets and the related mathematics 
2. Design and construct a device to deliver the projectile the 

greatest distance with the most accuracy. (Minimum target 
distance 275 cm) 

3. Describe in a computer model the anticipated flight 
including, but not limited to, data such as: launch angle, 
apex, , initial force and predicted projectile landing 
distance.  

4. Submit copies of design plans and drawings  
5. Launch the projectile and collect data from the launch 
6. Submit a written data analysis report with as focus on any 

discrepancies between predictions and actual flights 

 
Evaluation  Project grades will include: 

Stella model 
Inventor Design drawings 
Construction 
Accuracy (Actual flight distance compared to predicted 
distance) 
MiniTab data analysis 

 
Timeline 
 Research, Planning & Design  Homework and 1 period 
 Physics and Stella   1 period 
 Construction     6 periods   
 Testing and Data collection  4 periods  
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 Inventor Modeling   4 periods 
 Box plot analysis by team  1 period 
 Report writing    Individual work at home 
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Target Practice 
Engineering 
Requirements 

 
 Stella Model 

o Print your model.  Model should 
be well organized and systems 
clearly identified. 

o Highlight Predicted Distance 
Traveled from the model.  
Distance is measured from release point. 

o Graph of Ball Flight Path, Angle of Launch, Height of Launch 
o Table with design values:  i.e. mass release angle, arm mass and axel point, initial 

position final position, etc. 
 

Inventor Drawing of Launching Device 
o Create a drawing with the three standard multiviews. Show the side view of 

trebuchet with arm at release position. Dimension overall sizes, overall arm length, 
distance from angle to mass and projectile, release angle, axel height. 

o Create a drawing with an isometric view that will be compared to a photograph of 
your trebuchet 

Design Criteria 
o MUST fit on storage shelves, in approx 2’ x 2’ x 1’ space, in its final form 
o Each team must design and supply the projectile holder. 
o There must be a release mechanism to trigger the launch 
o Counterweight mass must be detached at the end of each period.  
o Your device will need to be able to fire at least a dozen times without requiring 

repair. 
o Maximum total arm length less than 1 meter 
o Maximum mass 2 kg 
o Minimum target distance 275 cm  

 

Accuracy Grading Criteria 
o Good   Within a 20 cm circle of target 
o Bad  Beyond 21 cm, but within the sandbox 
o Ugly  Missed the target sandbox 
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Team Prediction  and Data 
Record 

  
Block     Team # 
 
Using you team’s Stella model and your Inventor design drawing complete the 
following chart.  Your teams prediction chart is due before major construction 
begins.  Due to Stella requirements you may need to pre-construct the arm in 
order to know the mass of the arm itself.   
 
Trebuchet Specifications 
 

Trebuchet 
Variables 

Recorded by team Checked by Mr.Templin 

Predicted Distance  
This will be reflected in 

the table below 

Counterweight Mass   

Arm length   

Release Angle   

 
Data:  The Good, The Bad, and The Ugly 
 
Trial Distance from center Trial Distance from center 

1  7  

2  8  

3  9  

4  10  

5  11  

6  12  
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Essential 
Questions  
 
 
 
 
Individual Assignment: 
Analyze the trebuchet 
performance with box plots 
and a 5 number summary. 
Discuss your median and IQR 
values.  Relate your results 
with your physics and your 
Stella predicted distance. 
 

 

 
Box plots: 
 

 Construct box plots as necessary to answer the questions. 
Prepare graphs with multiple boxplots per graph for question 
# 2. 

 Use box plots with a horizontal layout.  Include a 5 number 
summary and IQR for each box plot  

 Data provided:  12 shot scores and 5 # summary from each team 
that emailed them to me! 

 Teams may prepare box plots and corresponding Word documents, 
but the question answers and discussion writing is on an 
individual basis. 

 

 
Questions:  Your answers must include values to support your claims 

1. Compare your trebuchet’s performance with ALL the 

trebuchets in all blocks 

2. Which class had the best and worst performance? 

3. Which was the best individual trebuchet? 
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4. What, if anything, can you conclude about the selected 

target distance?  Of the trebuchets that scored “Good”, 

what was their target distance?  Of the trebuchets that 

scored “Bad” and  “Ugly”, what was their target distance?  
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Name: 
 
 
Block:         Date:   

 

Trebuchet 
Concept Sketch  
 

Draw with a straight edge, an initial concept design of a trebuchet on the grid below.  Dimension overall 

sizes of the trebuchet.   Keep in mind the size limits.  Show your design from more than one view. We plan 

on re-using wood from the indirect instruments and not cutting solid material for the sides and base. 1 per 

person 
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Trebuchet 
Homework 
Assignment 
 

1. How does a trebuchet differ from a catapult? 

 

 

 

 

2. What is a good ratio for arm length behind the axel to the distance in 
front of the axel? 

 

 

 
 

3. What the advantage of a counterweight that is hinged or not fixed to the 
arm? 

 
 
 
 

4. Why were wheels added to trebuchets other than for transportation? 
 
 
 

5. What is the difference between accuracy and precision?  How would you 
describe your indirect measurement device?  What is your basis for 
accuracy? 

 
 
 
 

6. Cite your reference sources: (Does Not need to be attached) 

 

 
Name: 
 
Block:         Date:   
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Trebuchet Conclusions  

Construct the following box plots using the computer: 

All distances for your group, class, and entire 9th grade 

Average (mean) percent error for your group, your class, entire 9th grade 

Discussion and Conclusions 

See the OWL website(https://owl.english.purdue.edu/), (in particular, look at the sample paper), Make a 

title page. 

 Follow APA style, meaning, double spaced, 12 point Times New Roman, 1 inch margins.  Do not insert extra 

space between paragraphs.   

Your discussion and conclusions should be one and one half to two pages of typewritten material, not 

including the box plots 

Write a well structured summary incorporating the following in carefully written paragraphs.  

Discuss results, trends in the data, quartiles, median vs mean.   

Explain how Euler's method works and why it is pertinent to this project.  Also, describe the 2D motion 

model.  

Discuss the percentage of error and consistency 

Discuss how precise and accurate your device was and how that compared to precision and accuracy of 

overall class 

Discuss process of developing trebuchets and stella models.   

Discuss how well your stella model worked 

Suggest likely flaws in the process including the physics, construction, testing and computer modeling. 

Discuss possible improvements to any and all of the above. 

Be sure to quantify your descriptions, avoid vague descriptions. 

 

 

 


