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Gravity in the Solar System 
Universe Sandbox | Teacher Instructions
LESSON PLAN

Objectives

Students will plan and carry out an investigation to determine the cause and effect of specific objects in the Solar System. Students will engage in argument from evidence of their findings to describe both stability and change the Solar System.
Background
Teachers – There are two main principles that we know about gravity: 1. Everything that has mass has gravity, and 2. The strength of attractive force between objects depends on their distance from each other. As the distance between objects increases, the force of gravity experienced decreases. In the Solar System, this relationship can be seen through the orbits of objects around the Sun. 

Because the force of gravity is always present, objects in space must travel at a certain speed relative to each other or they will eventually collide – including the planets! 

Students – Gravity is the force of attraction experienced by two objects. The amount of force experienced will depend on the mass (how much stuff) each object has and how far apart they are. This is the force keeping all planets, moons and everything else in our Solar System bound to the Sun. By studying various properties and making observations, we can use math and thinking skills to understand how gravity influences objects on a large scale!
Materials

· Universe Sandbox
· Student Worksheet
· Writing Utensil

Activity – Distance and Velocity
· Give students the “Distance and Velocity” worksheet and review the purpose and use of tables in classifying information
· Open the simulation “Our Solar System – moons & named asteroids”
· Zoom in and out through the Solar System and select each of the objects listed on the worksheet

· Have students collect the distance and velocity data for each of the objects
· Review the data collection activity with students and answer any questions regarding the worksheet
· Instruct students to examine the information collected and evaluate the data to develop and explain the structure and patterns found in the Solar System
· Have students compare the information collected with each other
· Conclude the activity by engaging students in a class discussion regarding the results of their observations
Assessment

Students should be able to conclude that there is a relationship between a planet’s distance from the Sun and its orbital velocity. Planets orbiting farther from the Sun have lower orbital velocities.
Activity – Gravity and Orbital Motion
· Give students the “Gravity and Orbital Motion” worksheet and review the purpose and use of tables in classifying information
· Open the simulation “Spacecraft – Voyager I & Jupiter in 1979”
· Have students make observations on the motion and path of Voyager 1

· Ask students to plan an investigation that will allow them to construct an explanation of their observations

· If needed, use the following to help guide student inquiry:
· Points of Observation:

· 1.
Voyager 1 did not continue in a straight line when
passing by Jupiter

· 2.
Voyager 1's velocity increased as it approached Jupiter

· 3.
Voyager 1's velocity decreased as it left Jupiter
· Points of Comparison:

· 1.
The velocity of Voyager 1 is not constant

· 2.
The velocities of Jupiter's moons are not constant
· Points of Investigation:

· 1.
Distance of objects

· 2.
Velocity of objects

· 3.
Trajectory of objects
· Instruct students to examine the information collected from their investigation and prepare an argument to communicate the information learned
· Have students compare the information collected with each other
· Conclude the activity by engaging students in a class discussion regarding the results of their observations
Assessment

Students should be able to conclude that there is a relationship an objects distance from another and it’s velocity. 
