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Student Worksheet 
Engagement: Building a Comet 
Instructions:  
Refer to this sheet while your teacher is constructing a comet. Complete the questions on the next 
page at the end of the demonstration. 
 

Vocabulary:  
• Coma – Nebulous 

envelope forming the 
surrounding the 
nucleus of the comet. 

• Comet – A celestial 
object in orbit around 
the Sun with a nucleus 
of ice and dust, which 
forms a tail of gas, and 
dust pointing away 
from the Sun on its 
approach. 

• Meteor Shower – A 
number of meteors that 
radiate from a specific 
point in the sky on a 
given date yearly. 
Showers occur when 
Earth passes through 
comet debris. 

• Nuclei – The solid core 
of the comet. Typically 
this is only a few kilometers or less in size. A dormant / inactive comet has no other parts. 

• Orbit – The motion of celestial objects around each other when they are bound by 
gravity. 

• Phases of Matter – The states in which matter can exist - a solid, liquid, gas or plasma. 
• Sublimation – Change in the state of matter directly from solid to gas without passing 

through the liquid phase. 
• Tail – Debris from the head of a comet that points away from the Sun.  The tail has two 

components; an ion tail of charged particles (ions) that points straight away from the sun, 
and a dust tail that gets left behind by the comet’s motion. 

 
  



	  

Questions & Activities:  
 

1. What part(s) of the comet did your teacher make? 

2. What part(s) of the comet is the sublimating gas most like? 

3. When will the comet reflect the most light? 

4. Use the space below to sketch the comet 



	  

 
Student Worksheet 
Explain: Comet Survival – Develop Your Hypothesis 
Scenario to Consider: 
In 1705, Edmond Halley published the Synopsis of the Astronomy of Comets, and mathematically 
explained that bright comets observed in 1531, 1607, and 1682 were in fact the same object 
repeatedly returning on a 76-year orbit. This was the first time it was recognized that some (but 
not all) comets are on periodic orbits. These comets are called periodic comets or short-period 
comets. Since Halley’s work more than three centuries ago, historians have combed through 
records of comets and found that many comets – including Halley – have been seen repeatedly 
through the centuries and millennia! The earliest proposed siting of Halley was in 466 B.C. when 
the Greeks documented a dramatic comet sighting that matches when Halley should have been 
very near the Earth! 

Hypothesis construction: 
Given that comets lose material every time they come near the Sun, use the space below to create 
a hypothesis to explain how comets are able to survive for very long periods of time. Consider 
what must be true about the comet’s orbits. Consider drawing how you think comet’s must orbit 
and discuss where they spend their time. Discuss your ideas with others, but write your own 
hypothesis.  
 
  



	  

Hypothesis testing: 
Also write down how you would test this hypothesis using planetarium software. 
   



	  

Student Worksheet 
Explain: Comet Survival – Hypothesis Testing Activity 
Resources and references:  
You can find Celestia instructions at http://bit.ly/Celestia-instruct. You can get the “Catalog of 
Comets” data file from http://bit.ly/Celestia-Comets. 

Activity: 
Work with a partner at a computer. One of you will be the pilot (the person who uses the 
keyboard and mouse) and the other will be the navigator (instructing the pilot what to do). The 
teacher will have you switch roles every few minutes. 

1. Pick a periodic and non-periodic comet (preferred) or two periodic comets. (Comets are 
listed at the end of this activity) Groups should try not to select the same comets. Once 
the comets are selected use the Internet to look up the periodic comet’s next perihelion 
date, and the non-periodic comet’s last perihelion. 

2. Create a spreadsheet that has the following columns: date, day, distance 
3. For each comet do the following: 

a. Look down on the inner solar 
system by going to:  
Location è Go To Object and 
setting it up as shown in Figure 1 

b. Set the time to the time of the last 
perihelion by going to: 
Time è Set Time (You should now see the comet in your field of view). 

c. Compare the orbit of the comet with that of the planets. Look both at its shape and 
at its orientation (angle/tilt). To change your viewpoint, use the Pitch, Yaw, and 
Roll options under the Direction menu. 

d. Watch the comet move through the solar system from the perspective of the 
surface of the Sun. To do this, change the Distance in the “Go to Object” window 
to 0.0046 au. 

e. To see the distance to the comet in the upper left hand corner, click  
Location è Select, and search on your comet. Press return to select it. Your view 
may not change. That’s ok. 

f. Advance time until the comet’s distance has increased by roughly 1AU. Write 
down this date and distance in the chart. Repeat this until the comet is at least 10 
AU away  

4. The date the comet is closest to the Sun is "Day 1." Subtract this date from each 
subsequent date to get the number of days since the comet was closest to the Sun, and put 
this in the day column. 

5. Make one plot showing distance (Y) from the Sun versus days (x) for both comets.  

 
 

Figure 1 



	  

Combining Data: 
Copy all of your data onto a central computer identified by your teacher. The first column of the 
table is for the Days, and you should insert two blank columns for each of your comets (and add 
the comets' names to the top row). There will be a bunch of blanks cells. That is ok. Once all the 
data is entered, your teacher or a student in the class highlight all the columns and make a plot of 
day versus distance showing all of the comets. 

Needed Concept: 
Recall from math: The slope of the line is the change in X over the change in Y.  

Discuss in class and write down your best answer: 
1. When did you see the comet moving fastest? 

2. Where is the slope always the steepest? This is where the comet is moving the fastest. 

3. What happens to the slope of the line as the comet gets farther from the Sun?  

4. A typical comet orbit is tens of years. Where must the comet spend most of this time? 



	  

Comets: 
• A list of short-period / periodic comets can be found here http://bit.ly/shortPcomets  
• A list of period-period / non-periodic comets can be found here http://bit.ly/longPcomets  
• Comets included as of DIRL_comets_v3_02.ssc 

o Non-periodic comets:  
§ C/1965 S1 (Ikeya-Seki) 
§ C/1995 O1 (Hale-Bopp) 
§ C/1996 B2 (Hyakutake) 
§ C/2004 Q2 (Machholz) 

o Periodic Comets: listed in the table below 

 
Periodic Comets Table 

 
Name Next Perihelion Pyears 

2P/Encke 3/10/17 3.3 
4P/Faye 5/29/14 7.55 
6P/d'Arrest 3/2/15 6.54 
7P/Pons-Winnecke 1/30/15 6.37 
8P/Tuttle 8/27/21 13.6 
9P/Tempel 1 8/2/16 5.52 
10P/Tempel 2 11/14/15 5.38 
11P/Tempel-Swift-LINEAR 8/26/14 6.37 
12P/Pons-Brooks 4/21/24 70.85 
13P/Olbers 6/30/24 69.5 
14P/Wolf 12/1/17 8.74 
15P/Finlay 12/27/14 6.75 
16P/Brooks 2 6/7/14 6.14 
17P/Holmes 3/27/14 6.88 
21P/Giacobini-Zinner 9/10/18 6.62 
22P/Kopff 10/25/15 6.45 
23P/Brorsen-Metcalf 6/8/59 70.52 
24P/Schaumasse 11/16/17 8.24 
26P/Grigg-Skjellerup 10/1/18 5.31 
27P/Crommelin    5/27/39 27.4 
28P/Neujmin 1 3/11/21 18.17 
29P/Schwassmann-Wachmann 1   3/7/19 14.65 
30P/Reinmuth 1   8/19/17 7.33 
31P/Schwassmann-Wachmann 2 7/6/19 8.7 
32P/Comas Sola  10/17/14 8.8 
33P/Daniel 8/22/16 8.06 
35P/Herschel-Rigollet 2/17/92 155 
36P/Whipple 5/31/20 8.5 
37P/Forbes 5/3/18 6 
38P/Stephan-Oterma   11/10/18 37.72 



	  

Name Next Perihelion Pyears 

39P/Oterma 7/11/23 19.43 
40P/Vaisala 1  11/15/14 

 41P/Tuttle-Giacobini-Kresak   4/23/17 5.41 
42P/Neujmin 3  4/8/15 10.71 
43P/Wolf-Harrington     8/19/16 6.14 
44P/Reinmuth 2    

  45P/Honda-Mrkos-Pajdusakova  12/31/16 5.25 
46P/Wirtanen 12/12/18 5.44 
47P/Ashbrook-Jackson  6/10/17 8.3 
48P/Johnson 8/12/18 6.96 
49P/Arend-Rigaux 7/15/18 6.72 
50P/Arend    2/8/16 8.27 
51P/Harrington 3/28/16 

 52P/Harrington-Abell 3/7/14 7.53 
53P/Van Biesbroeck 4/29/16 12.53 
54P/de Vico-Swift-NEAT 4/15/17 7.31 
55P/Tempel-Tuttle 5/20/31 33.22 
56P/Slaughter-Burnham 7/18/16 11.54 
57P/duToit-Neujmin-Delporte 5/22/15 6.42 
58P/Jackson-Neujmin 

  59P/Kearns-Kwee 
  60P/Tsuchinshan 2 12/11/18 6.78 

61P/Shajn-Schaldach 
  62P/Tsuchinshan 1 11/16/17 6.63 

63P/Wild 1 
  64P/Swift-Gehrels 
  65P/Gunn 10/16/17 6.8 

66P/du Toit 
  67P/Churyumov-Gerasimenko 
 

6.45 
68P/Klemola 11/9/19 10.82 
69P/Taylor 3/18/19 6.95 
70P/Kojima 10/20/14 

 71P/Clark 6/30/17 5.52 
72D/Denning-Fujikawa 7/11/14 

 73P/Schwassmann-Wachmann 3 3/16/17 5.36 
74P/Smirnova-Chernykh 1/26/18 8.53 
75D/Kohoutek 7/9/14 

 76P/West-Kohoutek-Ikemura 
  77P/Longmore 5/13/16 6.83 

78P/Gehrels 2 4/2/19 7.22 
79P/du Toit-Hartley 

  80P/Peters-Hartley 11/10/14 
 81P/Wild 2 7/20/16 6.41 



	  

Name Next Perihelion Pyears 

82P/Gehrels 3 6/28/18 8.43 
83D/Russell 1 

  84P/Giclas 
 

6.96 
85P/Boethin Lost 11.22 
86P/Wild 3 

  87P/Bus 12/19/13 6.51 
88P/Howell 4/6/15 5.5 
89P/Russell 2 12/14/16 

 90P/Gehrels 1 6/19/17 
 91P/Russell 3 

 
7.66 

92P/Sanguin 
  93P/Lovas 1 3/11/17 

 94P/Russell 4 10/27/16 6.6 
96P/Machholz 1 10/27/17 5.24 
97P/Metcalf-Brewington 

  98P/Takamizawa 
 

7.4 
99P/Kowal 1 4/12/22 15.06 
100P/Hartley 1 4/2/16 6.31 
101P/Chernykh 1/13/20 

 102P/Shoemaker 1 4/2/16 
 103P/Hartley 2 4/20/17 6.47 

104P/Kowal 2 
 

6.18 
105P/Singer Brewster 

 
6.46 

106P/Schuster 7/20/14 7.31 
107P/Wilson-Harrington 2/5/14 4.29 
108P/Ciffreo 10/18/14 7.26 
109P/Swift-Tuttle 7/12/26 133.28 
110P/Hartley 3 

 
6.86 

112P/Urata-Niijima 
 

6.64 
113P/Spitaler 

 
7.09 

114P/Wiseman-Skiff 
 

6.87 
115P/Maury 

 
8.79 

116P/Wild 4 1/11/16 6.48 
117P/Helin-Roman-Alu 1 3/27/14 8.29 
118P/Shoemaker-Levy 4 6/16/16 6.45 
119P/Parker-Hartley 4/2/14 8.84 
120P/Mueller 1 

 
8.39 

121P/Shoemaker-Holt 2 
 

9.96 
122P/de Vico 

 
74.35 

123P/West-Hartley 
 

7.59 
124P/Mrkos 4/9/14 6.04 
125P/Spacewatch 

 
5.53 

126P/IRAS 
 

13.42 



	  

Name Next Perihelion Pyears 

127P/Holt-Olmstead 3/17/16 6.4 
128P/Shoemaker-Holt 1-A 1/10/17 9.51 
128P/Shoemaker-Holt 1-B 

 
9.59 

129P/Shoemaker-Levy 3 2/11/14 8.96 
130P/McNaught-Hughes 

 
6.67 

131P/Mueller 2 
 

7.06 
132P/Helin-Roman-Alu 2 5/21/14 8.28 
133P/7968 Elst-Pizarro 

 
5.62 

134P/Kowal-Vavrova 5/21/14 15.55 
135P/Shoemaker-Levy 8 11/1/14 7.5 
136P/Mueller 3 5/31/16 8.59 
137P/Shoemaker-Levy 2 

 
9.55 

138P/Shoemaker-Levy 7 
 

6.89 
139P/Vaisala-Oterma 12/10/17 9.61 
140P/Bowell-Skiff 

 
16.18 

141P/Machholz 2-A 
 

5.23 
141P/Machholz 2-D 

 
5.22 

142P/Ge-Wang 
 

11.05 
143P/Kowal-Mrkos 

 
8.93 

144P/Kushida 8/30/16 7.6 
145P/Shoemaker-Levy 5 8/31/17 8.43 
146P/Shoemaker-LINEAR 6/30/16 8.08 
147P/Kushida-Muramatsu 2/27/16 7.43 
148P/Anderson-LINEAR 

 
7.07 

149P/Mueller 4 
 

9.02 
150P/LONEOS 7/24/16 7.67 
151P/Helin 

 
14.1 

152P/Helin-Lawrence 
 

9.54 
153P/Ikeya-Zhang 

 
366.51 

154P/Brewington 
 

10.78 
155P/Shoemaker 3 

 
17.09 

156P/Russell-LINEAR 4/16/14 6.82 
157P/Tritton 6/10/16 6.31 
158P/Kowal-LINEAR 

 
10.26 

159P/LONEOS 
 

14.32 
160P/LINEAR 

 
7.92 

161P/Hartley-IRAS 
 

21.43 
162P/Siding Spring 

 
5.32 

163P/NEAT 
 

7.3 
164P/Christensen 

 
6.97 

 
 



	  

Student Guide 
Elaborate: Where do comets originate 
Vocabulary: 

• Perihelion – The closest point to the Sun on an orbit. 
• Aphelion – The furthest point from the Sun on an orbit. 
• Meteor Shower – A number of meteors that radiate from a specific point in the sky on a 

given date yearly. Showers occur when Earth passes through comet debris. 
 

 
Figure: Halley’s Comet’s orbit (by Steven Dutch, University of Wisconsin - Green Bay). 
Discuss in class and write down your best answer: 

1. Where do comets spend most of their time? 

2. Does this prove or disprove your hypothesis? 

  



	  

Student Guide 
Elaborate: Where do comets originate 
Discuss in class and write down your best answers: 

1. Comparing data across the classroom, do the orbits of short- and long- period comets 
have different orientations? 
 

2. If comets are creating by something changing the orbit of an icy body, where do comets 
originate? 

 

Image from http://interstellar.jpl.nasa.gov/interstellar/probe/introduction/scale.html 


