
Energizing Mathematics through Engineering 
Straw Rocket Launch Exploration and Analysis 

PURPOSE:  To apply mathematics to solve real world problems: Students will use a 
combination of on-line simulations and hands-on straw rocket launchers to verify algebraic 
formulas for the prediction of range, launch angle, initial velocity, and maximum height. 
Students will understand that mathematics is important in all aspects of scientific inquiry. 

Mathematical Standards 

• MAFS.912.F-BF.1.1: Functions-Building Functions: Write a function that describes a 
relationship between two quantities. (College Readiness / Adv. Topics in Math) 

• MAFS.912.F-IF.3.7: Functions- Interpreting Functions:  Graph functions expressed 
symbolically and show key features of the graph, by hand in simple cases and using 
technology for more complicated cases. (College Readiness) 

• MAFS.912.F-TF.2.7: Functions – Trigonometric Function: Use inverse functions to solve 
trigonometric equations that arise in modeling contexts; evaluate the solutions using 
technology, and interpret them in terms of the context. (Advanced Topics in 
Mathematics) 

Mathematical Practice Standards 
 

• MAFS.K12.MP.1.1: Make sense of problems and persevere in solving them.  
• MAFS.K12MP.4.1: Model with mathematics. Mathematically proficient students can 

apply the mathematics they know to solve problems arising in everyday life, society, and 
the workplace 

Science Standards  

• SC.912.P.12.2: Analyze the motion of an object in terms of its position, velocity, and 
acceleration (with respect to a frame of reference) as functions of time. 
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Straw Rocket Launch Exploration and Analysis  

1. Effect of the Launch Angle on the Horizontal Displacement (Range): 

Use the mini launcher at the angles specified below and determine the range in meters.  Create 
a scatter plot using the data obtained. As you are creating the scatter plot, graph the angle 
versus the average range.  Make sure to label your axes and decide on an appropriate scale for 
the x and y-axis. 

 

     

Comment on how varying the angle impacts the range of the projectile: 

______________________________________________________________________________ 

______________________________________________________________________________   

______________________________________________________________________________ 

2. Determining the Initial Velocity for a Specified Setting, Using a Formula from Physics: 

To figure out the initial velocity for a setting such as level ‘4’, start by launching the rocket three 
times at that setting, and carefully measuring the range for each trial.  Keep the angle fixed at 
45 degrees, since this angle makes the resulting formula easiest for calculations.  Take the 
average of the three measurements, and we will call this R.  
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Now that you have estimated the value of R, you will be able to estimate the initial velocity. 

0V R g= ⋅   gives the initial velocity in terms of R and g, where R is the range as calculated 
above and g = 9.8 m/s2, and assuming that the launch angle is 45 degrees.  Use this formula to 
determine the initial velocity.  (Instead of using the above formula, students 
can also solve for Vo in the formula given below.) 

 

 

 

          0V =__________ 

3. Hitting a Target by Determining the Angle: 

Determine the launch angle, so that the straw-rocket hits a target that is 0.8 m away from the 
base of the launcher. Use the same setting (4) and therefore the same initial velocity as 
determined above. 

a) Adjust the angle and use trial and error to hit the target.   

 Estimate for the angle theta obtained using trial and error: __________________ 

b) Substitute what is given in the formula 
2

0 sin(2 )VR
g

θ⋅
= , and solve for θ . Show work in the 

space provided below, and then test your result using the launcher. 

 

 

 

 

 

 

How did the experimental (trial/error) result compare with the theoretical result (as obtained 
from the formula)? 
___________________________________________________________________________ 

____________________________________________________________________________ 
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