
 

 

 

Lesson Title: How to Launch a Rocket 

Subject Grade Level Timeline 

Physical Science 5-8 1-2 class periods 

 

Objectives 

This lesson investigates how rocketry works and the role of Newton’s Second Law of Motion and Newton’s 
Third Law of Motion in explaining rocket motion. 

 

Standards 

Next Generation Science Standards 
Middle School Physical Sciences Storyline 
https://www.nextgenscience.org/sites/default/files/MS%20PS%20DCI%20Combined%206.13.13.pdf 
 
Students who demonstrate understanding can: 

MS-PS2-1. Apply Newton’s Third Law to design a solution to a problem involving the 
motion of two colliding objects. 

MS-PS2-2. Plan an investigation to provide evidence that the change in an object’s 
motion depends on the sum of the forces on the object and the mass of the object. 

 

 

Materials 

Balloons, drinking straws, string, tape, scissors (optional: small washers or coins, small box) 

 

Vocabulary 

 
Force, Thrust, Pressure, Drag 
 

 

 

 

 

 

 

 

Lesson Plan 

https://www.nextgenscience.org/sites/default/files/MS%20PS%20DCI%20Combined%206.13.13.pdf


 

 

 

Background for teachers: Rockets are used to send people and supplies to the International Space 
Station. In this lesson, students will use balloons to model the physics of a rocket launch. The basic physics 
of rocketry is that high-pressure gas is released from the rocket in one direction, which causes the rocket to 
move in the opposite direction.  
 
In order to create a force (a push or pull) on the balloon rocket, we will use air that is experiencing a lot of 
pressure. Pressure is the amount of force over an area. The more you blow up the balloon, the more 
pressure there is on the inside, so the more force there is pushing out in every direction on the balloon’s 
surface. When you release the opening of the balloon, the air is forced out in that direction, which causes the 
balloon to be forced in the opposite direction. 
 
Students should be able to explain this process with Newton’s Third Law. 

 

  
Soyuz Capsule on a launching Soyuz rocket. Image: Public Domain (https://pixabay.com/en/rocket-launch-rocket-take-off-soyuz-67720/) 

 
Ask: How does a rocket launch? 
Explain: Rocket engines create a force we call thrust that pushes the rocket. To launch upward, the thrust 
must be stronger than the force of gravity and the drag force (air resistance). 
 
Ask: How does a rocket engine create thrust when the rocket is not close to the ground? Does the rocket 
engine need something to push off of? 
Explain: Rockets do not need a surface to push off of. Even in space, if the rocket releases gas it’s forced 
out in one direction, the rocket body will be forced in the opposite direction. 
 
 
 
 



 

 

 

 
Student Activity 
 

1. Thread a string through a drinking straw so the straw has string coming out of both ends. 
2. Tie or attach the string across the room. Try to keep the string from drooping excessively. 
3. Blow up the balloon and clamp it with a small binder clip. Do not tie the balloon closed. 
4. Tape the balloon to the straw on the string so the balloon opening points parallel to the string. 
5. Predict: Which way will the air go if you take the binder clip off? Which way will the balloon go? 
6. After making your prediction, release the binder clip and watch the balloon rocket away! 

 
 
 
Questions: 

- Was your prediction correct? Did the balloon move as you expected? 
- Was there anything unexpected about what your balloon rocket did when you released it? 
- What could you do to make it go farther in a second or third trial? 

 

 

Extensions 

Measuring the motion 
To measure the speed of the rocket, use a pen to mark the string at two points - a starting line and a finish 
line. Measure the distance between the two points. Use a stopwatch to determine the time from launch to the 
finish line when a balloon is released. The speed of the rocket can be calculated as the distance divided by 
the time. 
 
What variables affect the speed of the balloon rocket? 
 
Carrying a load 
A small container (such as a juice box) could be attached to hang below the straw to serve as a “cargo bay.” 
The balloon could then be taped to the top of the straw. In this way, students can explore the effects of 
launching the rocket with an empty payload vs launching with a payload of a few coins or small washers in 
the cargo bay. Have students record how additional weight changes the time to get to the finish line.  
 
Students should be able to use Newton’s Second Law to explain qualitatively the effect of adding more 
weight to the cargo bay. 
 
 
 
 
 

 

Resources 

 
Newton’s Laws of Motion: 



 

 

 

http://howthingsfly.si.edu/flight-dynamics/newton%E2%80%99s-laws-motion 
 
Robert Goddard and the first liquid-propellant rocket: https://airandspace.si.edu/stories/editorial/robert-
goddard-and-first-liquid-propellant-rocket 
 

 

 

http://howthingsfly.si.edu/flight-dynamics/newton%E2%80%99s-laws-motion
https://airandspace.si.edu/stories/editorial/robert-goddard-and-first-liquid-propellant-rocket
https://airandspace.si.edu/stories/editorial/robert-goddard-and-first-liquid-propellant-rocket

