
SNC1D/1P	  The	  Study	  of	  the	  Universe/Space	  Exploration	  

Teacher	  Demo:	  What	  Makes	  Up	  a	  Planet?	  	  

Topics	  
planets, terrestrial and gaseous giant planets, 
density 

Timing	  
preparation: 10 min 
demonstration: 20 min (Part A); 5 min (Part B) 

Specific	  Expectations	  	  
SNC1D	  
A1.2 select appropriate instruments (e.g., soil sampling instruments, a pneumatic trough and test 

tubes, magnifying lenses, an electroscope) and materials (e.g., ebonite rods, star charts, 
oxygen testing splints, pH paper) for particular inquiries 

A1.10 draw conclusions based on inquiry results and research findings, and justify their 
conclusions 

C3.4 describe the characteristic physical and chemical properties of common elements and 
compounds (e.g., aluminum is a good conductor of heat; copper reacts to moist air by 
developing a greenish surface of copper carbonate; sodium carbonate is a white, odourless 
powder that dissolves in water; water has unique physical properties that allow it to support 
life) 

D2.5 compare and contrast properties of celestial objects visible in the night sky, drawing on 
information gathered through research and using an appropriate format (e.g., compare the size 
of planets; represent the distance of stars from Earth using scientific notation; compare star 
temperatures and colour) [PR, AI, C] 

D3.3 describe the major components of the solar system and the universe (e.g., planets, stars, 
galaxies), using appropriate scientific terminology and units (e.g., astronomical units, 
scientific notation, light years) 

SNC1P	  
A1.2 select appropriate instruments (e.g., soil sampling instruments, a pneumatic trough and test 

tubes, magnifying lenses, an electroscope) and materials (e.g., ebonite rods, star charts, 
oxygen testing splints, pH paper) for particular inquiries 

A1.10 draw conclusions based on inquiry results and research findings, and justify their 
conclusions  

C3.5 describe the characteristic physical and chemical properties of common elements (e.g., 
density, texture, odour, combustibility, solubility, ability to conduct or absorb heat) 

D3.2 compare the characteristics and properties of celestial objects that constitute the solar 
system, including their motion and their distance from other celestial objects in the solar 
system (e.g., composition, size, rotation, presence and composition of atmosphere, 
gravitational pull, magnetic field)  

Introduction	  
The International Astronomical Union classifies solar system bodies into three categories: 
planets, dwarf planets, and small solar system bodies (including comets, asteroids, and 



meteoroids).  Planets are defined as celestial objects that orbit around a star, that are large 
enough to produce enough gravitational force to form a spherical shape, and that have cleared 
their orbits of other celestial objects. 
 
There are eight planets in the solar system with two distinct groupings. The four inner planets 
(Mercury, Venus, Earth, and Mars) are rocky and composed of mostly heavy materials. In 
contrast, the four outer planets (Jupiter, Saturn, Uranus, and Neptune) are giant planets 
composed mostly of gaseous elements. Pluto, which was considered a planet until 2006, is not a 
large gaseous planet: it is much smaller and composed of rock and ice. Pluto’s composition hints 
at it being a Kuiper belt object and it was reclassified as a dwarf planet because it crosses the 
orbital path of Neptune as well as being significantly smaller in size (smaller than Mercury). 
Also, it is not on the solar plane with all the other planets. 
 
The Kuiper belt is a region of our solar system that extends beyond the orbit of Neptune. It is 30 
to 50 AU from the Sun. Due to its distance from Earth, there is still a lot to be discovered in this 
region. However, the Kuiper belt is thought to contain hundreds of thousands of icy bodies larger 
than 100 km in diameter, and more than a trillion comets. 
 
The solar nebula theory states that the Sun, Earth, and all of the planets in our solar system were 
formed within a nebula (a diffuse cloud of dust and gas in outer space), as the gravitational 
forces between gas and dust particles caused the nebula to contract. 

Materials	  

Part	  A	  
scale 
large measuring cylinder or small beaker (large 

enough for all sample objects to fit) 
a few different rocks and minerals 
ice cube	  
planetary data table (see template below) 

Part	  B	  
small fan 
4 objects that are more dense than water (e.g., 

pebble, marbles, ceramic beads) 
4 objects that are less dense than water (e.g., 

cotton balls, pompoms, wooden beads) 
 

Safety	  Considerations	  	  
None 

Procedure	  
Part	  A:	  Deducing	  the	  composition	  of	  planets	  
1. Predict/Explain 

Ask “What are the planets made of?” Suggest examples of possible materials: rocks, gas, 
and ice. Ask students to explain their predictions using their knowledge of the physical 
properties of common substances. 

2. Observe 
Pass objects of varying densities to each group. Determine the mass, m, and volume, Vo, of 
each object as follows, asking students to record their observations. 

a. Measure the mass of each object using the scale. 
b. Half fill the measuring cylinder (or beaker) with water and record the volume, Va. 



c. Add the object to the beaker and record the new volume, Vb (Fig.1). 
d. Calculate the volume of the object, Vo: Vo =  Vb –  Va. 
e. Calculate the density of each object: ! = !

!!
.  

 

 
Fig.1 Determining the volume of a sample object 

 
3. Calculate the densities of the planets using the values for mass and volume provided in the 

planetary data table, and enter the answers in the table.  
4. Discuss the possible compositions of the planets, comparing the densities of the sample 

objects to the planets. Intermediate densities of the planets (between the object densities) 
imply a mixture. Based on the results of the sample objects, which substance do students 
think would best represent each planet. Why?  

5. Explain 
Now that students have associated a material with each of the planets, ask them what they 
notice about the (density and suggested composition) of the inner planets compared to the 
characteristics of the outer planets. Which planet(s) would float on water based on the 
observations and predictions? 

6. Predict/Explain 
Ask students to predict how this difference in density might account for the distribution of 
heavier to lighter elements throughout the solar system. 

7. Briefly explain the solar nebula theory. Ask students to use the solar nebula theory to 
explain their prediction that the heavier elements remained close to the Sun and the lighter 
ones drifted further away. 

Part	  B:	  Why	  the	  outer	  planets	  are	  composed	  of	  lighter	  materials	  	  
8. Mix the light and heavy objects and place them on a large, flat surface in front of the fan 

(the Sun) (Fig.2). 
9. Turn on the fan (Sun) for 10 s. 
10. Observe the distribution of the objects.  
11. Ask students to compare the distribution of objects with the distribution of planets in the 

solar system? 

 
Fig.2 Objects prior to being scattered 



Disposal	  
The water and ice could be emptied in the sink. Store other materials for reuse.  

What	  happens?	  
Part	  A	  
The densities of the inner planets are similar to the students’ values for rocks and minerals, and 
the outer planets will have densities less than rock but similar to ice. 

Part	  B	  
The 8 objects will be spread out at different distances based on their size and mass and frictional 
resistance against the table and the air. The less dense objects will be blown further. 

How	  does	  it	  work?	  
Part	  A	  
Density of rock will be about 2–3 times greater than that of water. The inner planets are mostly 
composed of rocks and their densities are comparable to the calculated densities of the rocks. 
The outer planets have densities similar to the calculated value for ice. 

Part	  B	  
When the Sun (fan) is turned on, the less dense materials are “blown” to the outer parts of the 
solar system. The planets that formed here are composed mostly of gases. In comparison, the 
more dense materials remained in the inner parts of the solar system, where they formed the 
heavier inner planets. Note that the less dense materials exert sufficient gravity on themselves to 
form the gas giants. 

Teaching	  Suggestions/Hints	  
1. Make sure that the rocks and ice fit into the graduated cylinder and that it will not overflow 

when half filled with water and the object added. 
2. A graduated cylinder gives the most precise measurements but a small beaker could be 

used if a graduated cylinder is not available. 
3. Explain that the ice must be fully submerged to record the change in water level in the 

graduated cylinder. 
4. If time is limited, calculate the planetary densities ahead of time and added the values to 

the chart.  
5. If there is sufficient equipment and time, students may determine the mass, volume, and 

densities for the rocks, minerals, and ice. 
6. Use a fixed fan, not an oscillating fan, to avoid scattering the objects in different directions 

and possibly hurting a student.  

Next	  Steps	  
For enrichment, hold an extended discussion on other celestial objects (e.g., satellites (natural), 
comets, and asteroids) and their compositions.  



Additional	  Resources	  
1. Classzone Animation – an animation showing the origin of the Solar System: 

http://www.classzone.com/books/earth_science/terc/content/visualizations/es0401/es0401p
age01.cfm  

2. Canadian Space Agency –short lesson plans addressing space-related topics including “The 
Planets”: http://www.asc-csa.gc.ca/eng/educators/resources/astronomy/plans.asp 

 	  



Data	  Table	  Template	  

Planetary	  Data	  
 

Planet Mass (kg) Volume (m3) Density (kg/m3) Predicted 
composition 

Mercury 3.3 × 1023 6.083 × 1019   

Venus 4.87 × 1024 9.284 × 1020   

Earth 5.97 × 1024 1.083 × 1021   

Mars 6.42 × 1023 1.631 × 1020   

Jupiter 1.90 × 1027 1.430 × 1024   

Saturn 5.68 × 1026 8.271 × 1023   

Uranus 8.68 × 1025 6.833 × 1022   

Neptune 1.02 × 1026 6.254 × 1022   

 


