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Problem Situation 
 

Studying project i le f i r ing is not a new thing. Whether i t 's  arrows, catapults or 

gol f ,  Man has always wanted to know where his project i les wi l l  land.  

And that was one of the object ives of the Munit ions Experimental Test 

Centre at Nicolet.  For 50 years, the centre tested ammunit ion by f i r ing shel ls 

direct ly in St-Pierre lake (St-Lawrence River).      

  For further information ( in French):  

 

 

How can we predict the trajectory of the project i les and therefore predict 

where they wi l l  hi t?  

Expected Final Production 

This problem-situat ion requires you to go to the lab to experience a 

project i le shot subjected to a gravi tat ional  force to meet your teacher 's 

chal lenge: hit  the target on the f i rst  t ry using mathematics! Whi le you're at 

i t ,  you' l l  d iscover new mathematical funct ions that are quite useful in the 

study of bal l ist ics.  

  

https://www.lenouvelliste.ca/actualites/dautres-obus-retires-du-lac-saint-pierre-cb420f4d6871532e9065955defebea16
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Before going to the lab to prepare for the chal lenge, fol low steps 1 and 2 of 

the problem-solving process to get ready. 

Step 1: Representing the problem 

 

First ,  take a moment to read the problem si tuat ion 

descript ion and pay close at tent ion to the quest ion and the 

chal lenge you are given. Highl ight the important information 

and cross out the useless information.  

 

1.1 Put the chal lenge into your own words. 

 

 

 

1.2 To get an idea of  the natural pace of trajectory of a project i le,  complete 

the fol lowing drawings to cont inue the trajectory of the objects.  The arrows 

show you in which direct ion the object is f i red.  

a) Draw the trajectory of a punt in soccer:  
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b) Draw the trajectory of an arrow thrown horizontal ly f rom a cl i f f :  

                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
                                        
 

1.3 Looking at your drawings above, do they have the same trajectory as the 

shel ls f i red? Why? 

 

 

 

 

 

1.4 Is i t  possible to predict the trajectory of  a project i le? How? 

 

 

 

 

 

Check in with your teacher for help with this sect ion, i f  you need i t .    
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Step 2: Planning your problem-solving 

 

In this algebraic model l ing course, for some problem-

situat ions, you wi l l  be provided with the algebraic model 

(rule) r ight f rom the start .  However,  for other problem-

situat ions, you wi l l  be provided with a graphical  

representat ion in a Cartesian plane to start  problem-

solving. In this problem-situat ion, you wil l  have neither. You must create 

your own algebraic model and your own graphical representat ion from the 

data col lected at the lab. 

When you go to the lab, or to the designated area for data col lect ion, your 

teacher wi l l  provide the necessary materials for the chal lenge. Here is the 

l is t :  

  Launch ramp 

  Target 

  Project i le 

  Marker 

  Tape measure 

  Computer or tablet 

  Coroplast 
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To simpli fy the s i tuat ion, you are asked to f i re your project i le without an 

angle, that is fol lowing a horizontal t rajectory (0⁰).  Also, the use of an 

incl ined plane ensures the project i le wi l l  always have the same speed upon 

f i r ing. Here is a diagram of a possible assembly.  

 

 

 

 

 

 

 

 

 

2.1 Add any personal modif icat ions on the fol lowing sketch according to 

your lab specif ics or other adjustments. You can also make a new sketch 

that better represents your s i tuat ion in the space below. 

 

  

d 

h 

Table 
Projectile Launch 
Point 

Projectile Landing 
Point 

NB: The target is fixed to 
the target holder, which can 
be moved. 

Also, the inclined plane is 
only used to fire the 
projectile at the same speed 
every time. The experience 
starts when the projectile 
actually launches. 

Target 
holder 
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2.2 Outl ine your act ion plan, that is  make a l ist  of the steps fol lowed at the 

lab. The f irst  steps are l is ted as examples.  

Steps Comments 

1. Review available material 
Ensures nothing is 

missing 

2. Assemble material  

  

  

  

  

  

  

  

  

 

2.3 What are your independent and dependent variables? 

Independent variable:   

Dependent var iable:  

 

2.4 Design a table to t rack the results of your experiment. Please note that a 

minimum of three tr ials per distance is strongly recommended to reduce the 

r isk of  measuring errors.  (Tips on next page) 
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Design your table direct ly in a spreadsheet (ex.:  Excel).  

You can use i t  as a table of values. I f  you don't  current ly 

have access to a computer, prepare your table on a piece 

of  loose leaf paper. You can input the data in a 

spreadsheet later.  

2.5 What methods or strategies wi l l  you use to ensure the accuracy of your 

measurements?   

 

 

 

 

 

2.6 Do you think you can do the measuring by yoursel f? I f  not,  what could 

you do? 

 

 

 

 

  Accurate Measuring: 

Measuring accuracy is important when collecting data. However, you need 
to learn to live with a little uncertainty. 

Also, you must reduce the risk of avoidable mistakes, like moving the 
inclined plane. But, depending on the assembly, taking measures may be 
difficult or done simply by eye measurement, causing a little uncertainty. 
The important thing is to do your best to be as accurate as possible with the 
assembly you have, but also consider any uncertainty in your predictions or 
conclusions. In this learning situation, you are required to produce a 
quantified uncertainty, but you can discuss this in further detail with your 
teacher. 
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2.7 Your chal lenge is to predict where the 

projecti le wi l l  hit  the target according 

to the distance of the target. Once you 

have al l  your data, what wil l  be your 

next steps to meet the challenge? 

These steps are the global action plan 

for solving the situation-problem. 

 

Steps Comments 

  

  

  

  

  

  

  

  

  

  

  

  

 

Check in with your teacher to discuss your results and you act ion plan.  He 

or she can then get your started-on Step 3.  
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Step 3: Activating the plan of action 

 

I t 's now t ime to go to the lab for data col lect ion! Ensure 

you have al l  the required material  so this step goes 

smoothly.  

 

3.1 Assemble the launch ramp and your target.  Ensure you have an effect ive 

way of not ing where the project i le hi ts the target.   Once everything is in 

place, check in with your teacher and explain your strategy, i f  you haven't  

already done so. He or she may have useful t ips.  

 

3.2 Take note of your measures and your results in your spreadsheet. Do 

you need to modify the table? No problem, i t 's perfect ly normal to change 

your strategy along the way. 

 

3.3 Carry out the rest  of your act ion plan to solve the problem-situat ion 

whi le remembering the chal lenge: Hit  the target on the f i rst  t ry using 

mathematics!  

Do you have al l  the resources to meet the chal lenge? It 's 

up to you to do so. The bal l  is  in your court .    
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Step 4 : Reflecting on your strategy 

 

4.1 Wil l  the graphical  or algebraic model created in the previous step help 

you meet the chal lenge? How? 

 

 

 

 

4.2 Can you simpli fy your graphical  or algebraic 

model? For more information, ask your teacher for 

the document Tips for using Spreadsheets.  

 

 

 

4.3 Is you graphical or algebraic model coherent with the s i tuat ion? I f  not,  

how could you improve i t? 

 

 

 

4.4 Did you use appropriate measuring uni ts? Just i fy your answer.  
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Now, carrying out the challenge! 

Go back to the lab i f  you aren' t  st i l l  there.  

I t 's the moment of  t ruth! With the help of  your teacher,  move the target 

holder to a dif ferent spot,  one where you haven't  made any tr ials and have 

no data on the point of  impact.  

I t 's your move: predict  where the project i le with hi t  the target!   

Which mathematical tool wi l l  you use to predict where the 

project i le wi l l  hi t  the target? Wil l  you get i t  on the f i rst  t ry?  

Is there a s ingle way to know where the project i le wi l l  land? 

These are excel lent quest ions to ask yourself  before you proceed! 
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Let's Reflect 

To ref lect on the problem-situat ion, answer the fol lowing questions. You can 

also ref lect  on your strategies by having a discussion with your teacher.  

6.1 Are you sat isf ied with the f inal  resul ts? Why? 

 

 

 

6.2 What are the possible causes of mistakes in the experiment? 

 

 

 

6.3 I f  we increase the ini t ia l  speed of the project i le,  how would that change 

the graph? How about the algebraic model?   

 

 

 

 

 

 

6.3 Was you plan of  act ion r ight f rom the start? I f  not,  how and why did you 

change i t? 
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6.4 I f  you had to solve the s i tuat ion-problem again,  what would you do 

di f ferent ly? 

 

 

 

 

6.5 In real l i fe, what do you think soldiers do to accurately hit  their target?  

Are there any other restr ict ions to factor,  other 

than gravity?  

 

 

 

 

 

To f ind out more about art i l lery jobs, vis i t  the Canadian Armed Forces 

website. 

 

  

https://www.canada.ca/en/department-national-defence/services/caf-jobs/career-options/fields-work/combat-specialists/artillery-soldier.html
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Going Further 

 

To further your knowledge of mathematical  concepts, do the fol lowing 

exercises using your s impl i f ied algebraic or graphical  representat ion ( in the 

form y = ax²) of the previous experiment. You can use your workbook or the 

provided reference as needed. 

Reference: http:/ /www.al loprof.qc.ca/BV/pages/m1125.aspx ( in 

French)  

7.1 State the fol lowing propert ies of you funct ion.  

a) Domain 

 

b) Codomain 

 

c) X- and Y- intercepts  

 

d) Extrema 

 

e) Sign and signif icance in context 

 

f )  Variat ion ( increasing and decreasing) and signi f icance in context 

 

 

 

 

http://www.alloprof.qc.ca/BV/pages/m1125.aspx
http://www.alloprof.qc.ca/BV/pages/m1125.aspx
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7.2 State the general form of your equat ion.  

 

 

 

 

7.3 Find the coordinates of three other points in your funct ion, which do not 

appear in your table of  values. 

 

 

 

7.4 Describe qual i tat ively (using words) the trajectory of your project i le.  In 

your descript ion, emphasize the l ink between the two variables.  

 

 

 

 

 

7.5 State the reciprocal equat ion of your funct ion.  

 

 

 

 

Al l  images are royalty-f ree and ei ther belong to the author or have come 

from this website:  http:/ /www.bigstockphoto.fr / .  

http://www.bigstockphoto.fr/
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