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Student Learning Objectives: 
 

 Students will launch the Mighty Missile to examine principles 
of flight and Newton’s Laws of Motion. 

 Students will manipulate variables (direction, angle, and 
velocity) to control the missiles’ launch, flight, and landing. 

 
 

Classroom Activities 
 

ACTIVITY 1:  Launching Newton’s Laws 
 

Teams:  Three or four students per team 

Materials:  Mighty Missile Launcher kit, protractor, ruler, and meter stick. 

Procedure: 

 Have students create a Flight Chart.  Ask students to fold a blank piece of paper 
into thirds.  They should add titles at the top to each section: Pre-Flight, Flight, 
and Descent. 

 Ask students to think about the three phases of flight as they observe your 
launcher demonstration.  

 Demonstrate the Mighty Missile Launcher.  Load the soft-tipped missile onto 
the launcher so that it points straight up towards the ceiling.  Place a 
protractor next to the launch pad and show the students that it reads  
90 degrees.  Use a ruler to set a distance 10 centimeters from the balloon.  

 Depress the balloon for a quick burst of air with a block of wood or a book.  

 Ask students to sketch on their Flight Chart each of the three phases they 
witnessed.  They should use details showing the missile’s position, its 
motion, and direction.  

 Repeat the launch a number of times so students can capture all the 
crucial details.  NOTE:  Between flights, it is important to allow air to fill 
the balloon again, before placing the missile on the launcher. 
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Classroom Activities 
continued 

 
 
Take it further:  Change the angle of the launches.  Use the protractor to measure. 
 
Reflection and analysis:  How did the action and reaction of the burst of air from the launch pad 
affect the missile?  How are Newton’s Laws of Motion demonstrated in the flights?  What forces is 
the missile being subjected to?  What energy transfers occur?  Have students refer to “Newton’s 
Three Laws of Motion” on page 4 to look more closely at how the laws of motion can be seen in the 
flight.  Have students complete the Flight Chart by stating which of Newton’s laws were observed.  
Students should use evidence from the flights to describe how the law governed that phase. 
 
 
 
 

ACTIVITY 2:  Ready, Aim, Fire! 
 
Teams:  Three or four students per team 

Materials:  Mighty Missile Launcher kit, protractor, 
ruler, bullseye target, tape, meter stick. 

Procedure: 

 Following Activity 1, show the students a bullseye target (about 40 cm across) 
and lay it flat one meter away from the launch pad.  

 Ask the students, “How would you land three out of four missiles on the 
bullseye target?”  Students can record ideas and design an experiment to test 
their ideas.  Utilize a Think, Pair, Share opportunity for students to process 
information about what they know about Newton’s Laws and what they 
observed from Activity 1 to come up with ideas for the new task.  

 Remind students that, as with every good science activity, there are several 
variables that must be controlled.  The first variable is the force at which the 
missile is launched.  The second is the angle at which the film canister is 
pointed.  The greater the angle, the higher vertically and shorter horizontally 
the missile travels.  The lower the angle, the lower vertically and longer 
horizontally the missile travels. 

 Each team should create a data table to record data for the flight trials.  It 
should include space for launching specifications: force and angle and flight 
data.  Depending on grade level you may need to direct this.  

 Students should tape the base of the missile launcher to the floor.  Tape the target 
down so the center of the bullseye is exactly one meter from the launcher. 
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Classroom Activities 
continued 

 
 

 Students should load the missile onto the  
launcher by sliding it onto the straw and  
then adjust/measure the angle of trajectory  
using the protractor.  Remind students  
to record this. 

 The force is provided by a blast of air when  
the balloon is squeezed.  The harder and  
more quickly the balloon is squeezed, the  
greater the force.   
 
The students quickly learn that controlling  
the force is not an easy task.  Most students  
try to use their hands to launch the missiles,  
but it is difficult to apply the same force for each launch.  Use the ruler for a 
constant height and drop an object such as block of wood or book to control 
the amount of force applied to the balloon. 

 
Take it further:  Once the students have some control of their missile launches, create a 
contest for the most accurate teams.  Create an opportunity for students to demonstrate the 
launches and precision to younger students who may be learning about force and motion. 
 
Reflections and analysis:  What launch conditions (variables) were you able to manipulate to 
complete the task?  How did you control these variables?  How did Newton’s Laws of Motion 
help you with the design of your experiment?  What data proved to be valuable as you tried to 
land the missile on the target?  What would happen if you added more mass to the missile?  
 
As with every good science activity, there are several variables that must be controlled.  The 
first is the force at which the missile is launched.  The harder and faster the balloon is squeezed, 
the faster the air is compressed and the farther the missile travels.  The second is the angle at 
which the film canister and missile points.  The greater the angle, the higher vertically and 
shorter horizontally the missile travels.  The angle must be smaller if the force is less and the 
angle must increase if the force increases.  Participants gain skills working in teams and 
experience with force and motion as they champion this task. 
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Newton’s Three Laws of Motion 
 
 

Newton’s First Law of Motion…  
states that an object at rest will remain at rest unless acted on by an unbalanced force.  An 
object in motion continues in motion with the same speed and in the same direction unless 
acted upon by an unbalanced force.  
 

How does it relate to the Mighty Missile flight? 

The missile will stay on the launcher until acted upon by a force.  This law is 
often called “The Law of Inertia.”  The force that propels the missile is the 
unbalanced force of the air inside the missile pushing against the inside of 
the balloon.  The main forces acting on a missile in flight are its weight and 
the aerodynamics of the missile.  In fact, gravity pulls the missile down and 
friction from the air molecules slows its motion.  
 

Newton’s Second Law of Motion…  
states that acceleration is produced when a force acts on a mass.  The greater the mass (of the 
object being accelerated), the greater the amount of force needed (to accelerate the object).  
This is also expressed using the equation F = ma.  
 

How does it relate to the Mighty Missile flight? 

The mass of the missile is constant; the greater the force exerted on 
the balloon launch pad, the greater the acceleration.  The greater 
the acceleration, the farther the missile travels.  Challenge students 
by adding more mass to the missile.  Keeping the force constant, 
students can observe that the added mass decreases acceleration 
and distance traveled. 

  

Newton’s Third Law of Motion…  
states that for every action force there is an equal and opposite reaction force.  This law is also 
known as “The Law of Action and Reaction.” 
 

How does it relate to the Mighty Missile flight? 

As air shoots out of the base of the missile, a force is applied to the 
film canister.  As a result, an opposite force is applied to the missile.  
Since the missile has less mass than the launcher, the missile is 
propelled into the air. 
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Fun Facts 
 
 
A missile is defined as an object that is forcibly propelled at a target, either by hand or 
launched from a mechanical weapon. 
 
In the 1200s to 1400s, China used unguided missiles that were known as “fire arrows.” 
 
Wernher von Braun and Robert Goddard are credited for the modern use of chemically-
fueled missiles. 
 
Twentieth century missiles have their roots in Germany, with the first successful guided 
missiles known as V1 and V2. 
 
When missiles are launched, complex mathematical equations must be used to ensure a 
precise and accurate flight. 
 
Tomahawk missiles can be launched from underwater.  As seen below:  (1)  A missile is  
ejected from an underwater launch tube by compressed air.  (2)  The tip of the missile breaks 
the surface of the water.  (3)  The rocket boosters fire to propel the missile on its path.   
(4)  The rocket boosters fall off, and the missile’s engines continue to propel it on its path. 
 

 
Photo credit:  http://missilethreat.com/missiles/tomahawk-variants/ 
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Take Your Lesson Further 
 
 
 

As science teachers ourselves, we know how much effort goes into preparing lessons.   
For us, “Teachers Serving Teachers” isn’t just a slogan—it’s our promise to you! 

 

Please visit our website  
for more lesson ideas:    

 

 

Check our blog for classroom-tested  
teaching plans on dozens of topics:    

 

 
 

To extend your lesson, consider these Educational Innovations products: 
 

3-2-1 Blast Off! Kit (PHY-321) 
Our 3-2-1 Blast Off! workshop on forces and energy has become a 
standing-room-only event at NSTA conferences.  Over the years, 
hundreds of teachers have asked us to develop a kit that bundles 
our much-loved demonstrations of things that go 'bump' in the day!  
Kit includes comprehensive teaching instructions and enough hands-
on components for up to 10 students.  (Safety glasses 
recommended.)  We've also created memory-refresher videos that 
walk you through each of the demonstrations, so you'll be up to 
speed and ready to Blast Off in just minutes! 

 
Rocket Balloons (RKT-135) 
A great way to demonstrate basic principles of Newton's Laws to students.  In order for 
a rocket to be stable the center of gravity must be forward of the center of pressure.  
Balloons are inherently unstable which is why they swirl around in every direction when 
you allow the air to escape.  Rocket balloons are properly weighted to create stability. 

 
Reaction Rocket (RKT-625) 
This rubber ball launcher and plastic rocket may look simple, but they're a sure-fire way to 
provoke a WOW reaction—and introduce students to Newton's Laws.  Hold the top of the 
launcher and drop it straight down onto a hard surface.  The rocket shoots up dramatically 
higher than its original drop height.  Explaining energy conversion was never this easy...or 
this much fun! 

 
Articulating Stomp Rockets (RKT-210) 
Your students will have a blast building their own rockets and 
taking our articulating launching pad outside for hands-on 
experiments related to Newton's laws, energy transfer, 
aerodynamics, and more variables than we can name!  Our 
Articulating Stomp Rocket launch pad is built from durable 
components that will provide years of service.  Includes 10 
distance marker flags, a protractor, step-by-step assembly 
instructions, a rocket template, teaching lessons, and student 
worksheets.  Can be modified for use in K-12 classes. 
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