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April 13 April 14 April 15 April 16 April 17 

Standard: 
HE.2A.4  
Learning Tasks:  
Read Chapter 30 Section 3 

omplete 
p.862-863 of 
Science Notebook.  
  
 
 
 

Standard:  
HE.2A.4 
Learning Tasks:  
Review Chapter 30 Section 3 
C omplete 

p.864-865 of the 

Notebook.   
  
 

Standard: 
HE.2A.4 
Learning Tasks:  
Gizmo: Big Bang Theory 
Prior Knowledge, Warm up, and 
Activity A and B 
 
Offline alterative: 
Use the Background information 
page and the book to create a 
timeline of the big bang theory 
showing scientists name and 
work in creation of this theory.   

Standard: 
HE.2A.4  
Learning Tasks:  
Gizmo: Big Bang Theory 
Prior Knowledge, Warm up, 
and Activity C and D 
 
 Offline alterative:  
Finish the big bang theory 
Timeline and review rubric to 
make sure it is fully complete 
before turning in. 
 

Standard: 
HE.2A.4  
Learning Tasks:   
Complete the Big Bang Theory 
Balloon Activity and questions.  
Refer to Chapter 30 section 3 

 assistance if 
needed. 

Extension Activities Extension Activities Extension Activities Extension Activities Extension Activities 

April 20 April 21 April 22 April 23 April 24 
Standard: H.E.2b.3 &4 
 
Learning Tasks:  
Review of Chapter 28 section 1 
Using "Science Notebook" 
 
 
  
 
 
 

Standard: H.E.2b.3 &4 
 
Learning Tasks:  

 
Prior Knowledge, Warm up, 
and Activity A 
 
Offline Alternative for Gizmo 
Review of Chapter 28 section 
1 Using Teaching Visual/ 

 

Standard: H.E.2b.3 &4 
 
Learning Tasks:  

 
Activity B 
 
Offline Alternative for Gizmo 
Handout review on Units- AU 
and Light years 
 
 

Standard: H.E.2b.3 &4 
 
Learning Tasks:  
Review of Chapter 28 section 2 
Using "Science Notebook" 
 
  
 

Standard: H.E.2b.3 &4 
 
Learning Tasks:  
Review of Chapter 28 section 3 
Using "Teaching Visual" 
 
 
  
 

Extension Activities 
 

Extension Activities 
 

Extension Activities 
 

Extension Activities: 
- Quiz 

Extension Activities 

Earth Science Distance Learning Packet 
 

    

 

 
Links: 

https://learner.org/series/earth-revealed/6-plate-dynamics/ 
 interactive map http://esriurl.com/earthgeoinquiry6  

 http://esriurl.com/earthgeoinquiry9  
https://www.youtube.com/watch?v=DLwJT_igmls 

April 27 April 28 April 29 April 30 May 1 

Standard: H.E.3A.2 
 
Learning Tasks:  

to the reading analysis 
questions. 
 
 
  
 
 
 

Standard: H.E.3A.2 
 
Learning Tasks:  
Gizmo: Plate Tectonics 
Prior Knowledge, Warm up, 
and Activity A and B 
 
 
Offline Alternative: Read 
Chapter 17 Section 4 in your 

questions & drawings on 
p.194-195 only in the 

Science Notebook. 

Standard: H.E.3A.2  
 
Learning Tasks:  
Gizmo: Plate Tectonics 
Activity C & D 
 
 
Offline Alternative: Read 

complete the questions on the 

sheet. 
 
 
  

Standard: H.E.3A.2 
 
Learning Tasks:  
Read Chapter 17 Section 2 

f
text and complete the data 
plotting section of the 

 
 
 
  
 

Standard: H.E.3A.2  
 
Learning Tasks:  
Complete the Reflection 
Questions section of the 

 
 
 
  
 

Extension Activities 

(link below) 

Extension Activities 
Geo Inquiry (links below) 

 

Extension Activities 
Geo Inquiry (links below) 

 

Extension Activities 
Bill Nye Seafloor Spreading 
Video (link below) 

Extension Activities 
Self Check: Plate Tectonics 
 



2018 

 

 

Name:         Date:       
 
 

Student Exploration: Big Bang Theory   
 
 
Vocabulary: absolute brightness, absorption spectrum, apparent brightness, Big Bang theory, 
blueshift, Cepheid variable, Doppler shift, Hubble ity, 
megaparsec, period, redshift, spectrograph 
 
 
Prior Knowledge Questions (Do these BEFORE using the Gizmo.) 
Standing by the side of a lonely highway at night, you see two motorcycle headlights, one in 
each direction. The headlight on your left appears brighter than the one on your right. 
 
1. If the headlights are equally bright, which motorcycle is closer?      

 
Explain:         
 
 

2. Suppose the dim-looking headlight on the right is actually a small light on the front of a 
bicycle. What can you conclude about the distance of the motorcycle and bicycle? 
 
              

 
 
Gizmo Warm-up 
In 1912, an astronomer named Henrietta Swan Leavitt 
studied a class of stars called Cepheid variables. These 
stars change from bright to dim to bright again. Her 
discoveries led to a method of measuring distances to 
other galaxies and eventually helped to support the Big 
Bang theory of the origin of the universe. 

 
In the Big Bang Theory   Gizmo, select Region A. Look at the image of the 
Andromeda Galaxy, a galaxy relatively close to our own Milky Way galaxy.  
 
1. Locate the two Cepheid variables, the stars that change in brightness over time. Star A-091 

is the yellow star, and A-171 is the white star.  
 
A. Which star reaches a greater apparent brightness?     

 
B. Which star takes longer to pulse?      

 
 
2. Because both stars are in the same galaxy, they are about the same distance from Earth. 

Based on what you see, how is the brightness of the star related to how quickly it pulses? 
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Activity A:  
 

Period and 
brightness 

Get the Gizmo ready:  

 On the STARS tab, check that Region A: NGC 
224 (Andromeda Galaxy) is selected. If not, click 
Return to map and select Region A. 

 
Introduction: Two factors determine how bright a star appears to an observer: its luminosity, 
or absolute brightness, and its distance from the observer. A star may appear bright because 
it is a large, luminous star, or because it is very close. It is only possible to 
brightness to determine its 
Cepheids provided the key to solving this problem. 
 
Question: How do Cepheids allow astronomers to measure intergalactic distances? 
 
1. Collect data: Locate and select the yellow Cepheid variable star (A-091) in the lower left 

section of the Andromeda Galaxy. Click the Collect data button. You will see a graph of the 
apparent brightness of the star over time. 

 
A. How does the apparent brightness change over time?      

 
             
 

B. Turn on Show time probes. Set the left probe at the first brightness peak, and the 
right probe at the second brightness peak. List the time represented by each probe: 

 
Left probe time:    Right probe time:    
 

C. What is the time difference between the two brightness peaks?     
 
This is the period of the Cepheid. 

 
D. In the DATA tab, record the name of this star and its period. Do the same on your 

paper Data worksheet, located on the last page of this document. 
 
 

2. Collect data: The apparent brightness of the star is shown on the y-axis of the graph. The 
 to the  brightness if viewed from 

a standard distance of one megaparsec (1 Mpc), which is about 3.26 million light years. For 
example, a brightness of 4,000  means that the star appears 4,000 times as bright as the 
Sun would appear if observed from a distance of 1 Mpc. 
 

A. What is your estimate of the mean apparent brightness of star A-091?    
 

B. Turn on Show mean brightness. What is the mean brightness of A-091?      
 

Record this value in the Gizmo and on your Data worksheet.  
 
(Activity A continued on next page)
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Activity A (continued from previous page) 
 
3. Observe: Click Record spectrum. Stars emit light at a variety of wavelengths. Just as white 

light is separated into a rainbow when it passes through a prism, starlight can be separated 
into its constituent colors when it passes through an instrument called a spectrograph. The 
result is a pattern of colors and black bars called an absorption spectrum. The bars 
represent wavelengths of light that a
unique spectrum depends on the temperature and composition of its atmosphere.  
 
Look at the spectrum of A-091. Sketch the lines of its stellar spectrum in the diagram below. 
 

 
 

  
4. Record: Click Done. Select the other Cepheid variable star in the Andromeda Galaxy (A-

171). Determine and record the period, mean brightness, and spectrum of this star. Then, 
click Return to map and select Region B.  
 
There are a total of ten Cepheids hidden in the nine regions of the Gizmo. Record the 
period, mean brightness, and spectrum of all ten stars both in the Gizmo data table and on 
your own data table. 
 
 

5. Compare: By comparing Cepheid variables that were all about the same distance away, 
Henrietta Leavitt discovered that larger, more luminous Cepheids had longer periods. Look 
at the periods of the ten stars in your data table.  
 

A. Based on the periods of the stars, which three stars are the most luminous? 
 

             
 

B. Find two stars with similar periods, and therefore similar size. List these stars, their 
periods, and their mean brightness below.  
 
 Star:    Period:    Mean brightness:     
 
 Star:       Period:    Mean brightness:    
 

C. Compare the apparent brightness of these two stars. Which star do you think is 

farther away?       Explain.        
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Activity B:  
 

Luminosity and 
distance 

Get the Gizmo ready:  

 Select the DISTANCE tab.  
 Check that Luminosity vs. Period is selected. 

 

 
Introduction: Henrietta Leavitt observed Cepheids inside the Small Magellanic Cloud, a star 
cluster just outside the Milky Way. All of these stars are about the same distance away. Leavitt 
found that the most luminous Cepheids had the longest periods. By relating each 
luminosity to its period, Leavitt discovered a way to find the luminosity of a Cepheid in any 
galaxy. By comparing the apparent brightness of a Cepheid variable to its known luminosity, the 
distance to any Cepheid (and its host galaxy) could then be determined. 
 
Goal: Find the mean luminosity and distance of Cepheid stars. 
 
1. Collect data: On the DISTANCE tab, check that the Luminosity vs. Period graph is 

selected. Notice that as the period of a Cepheid variable increases, so does its luminosity. A 
luminosity of 2,000 Suns means that the star is 2,000 times brighter than the Sun. 
 

A. Based on the graph, what is the approximate mean luminosity of a Cepheid variable 

star with a period of 5 days?      10 days?    

B. Turn on Show draggable point. Move the point so that its x coordinate is equal to 

the period of star A-091. What is the mean luminosity of this star?     

Record this value in the data table of the Gizmo and on your own data table. 
 

C. Use the draggable point to find the mean luminosity of the other stars. If necessary, 
use the +/- zoom controls to zoom in or out on the graph. Record your results in the 
Gizmo and in your own data table. 

 
 

2. Calculate: The distance to a star can be found by comparing its luminosity to its apparent 
brightness. A star that is far away will be very dim compared to its luminosity, and the ratio 
of its luminosity to apparent brightness will be greater than for a nearby star.  
 

A. Stars B-618 and C-197 have about the same mean brightness. Calculate the 
luminosity ratio  of each by dividing its mean luminosity by its mean brightness. 

 
B-618 luminosity ratio:    C-197 luminosity ratio:    
 

B.  Based on these ratios, which star is farther away?          
 
Explain.             
 
             

   
(Activity B continued on next page)
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Activity B (continued from previous page) 
 
3. Infer: Below the data table, click the right arrow once. You should now see a column labeled 

Luminosity/brightness ss has been 
calculated for you. 
 
Based on these ratios, which stars are closest, and which stars are farthest away? 
 
Closest:       Farthest:       
 
Explain:              
 
              

  
 
4. Record: On the DISTANCE tab, select Distance vs. Luminosity Ratio. This graph allows 

you to estimate the distance of each star, measured in megaparsecs (Mpc), based on its 
luminosity ratio. 
 

A. 

brightness relate to its distance?          

             

B. Use the draggable point to fi
and on your own data table.  

 
 

5. Compare: In the left column at right, list the stars in 
order of mean apparent brightness, from brightest to 
dimmest. In the right column, list the actual distances 
of these stars. 
 
Suppose you estimated the distances of stars based 
only on their apparent brightness. Based on this 
group of stars, would this method work well? Explain.  
 
        
 
        
 
        
 
        
 
              
 
              
 

Apparent 
brightness 

Distance 
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Activity C:  
 

Redshift 

Get the Gizmo ready:  

 Select the SPECTRA tab.  
 On the DATA pane, click the right arrow so the 

Redshift (z) column is visible. 
 
Introduction: Have you ever listened to the siren of an ambulance? As the ambulance passes 
by, the pitch of its siren gets lower. This occurs because of the Doppler shift. Sound waves are 
compressed as the ambulance approaches, causing the pitch to be higher. As the ambulance 
drives away, the sound waves are spread apart, causing the pitch to be lower. 
 
A similar effect occurs if a star or galaxy is moving relative to Earth. When a star approaches 
Earth, the light waves it emits are compressed, causing its light to be shifted toward the blue 
end of the spectrum. This is called blueshift. When a star moves away from Earth, its light is 
shifted toward the red end of the spectrum, a phenomenon called redshift. 
 
Goal: Measure and interpret the redshift of Cepheid variable stars. 
 
1. Check: In the bottom half of the Spectra tab, you should see 10 stellar spectra. If you are 

missing any, go back to the Stars tab, find the missing star, and record its spectrum. 
 

2. Observe: You can measure redshift by comparing the wavelength of a black absorption line 

for star C-197 into the top part of the Spectra tab. 
 
Do you notice any difference in the locations of the absorption lines in the reference 

spectrum and the spectrum for star C-197? Describe.        

              
 

 
3. Measure: Drag the probes to equivalent lines in each spectrum. Then, zoom in on the graph 

by clicking +. Adjust the probes so they are exactly on each absorption line. 
 

A. What is the wavelength of the line on the reference spectrum?      
 

B. What is the wavelength of the line on star C-       
 

C. Has the spectral line of star C-197 been shifted to the right (redshift) or to the left 

(blueshift)?            

D. Is the galaxy that contains star C-197 moving toward our galaxy (the Milky Way) or 

away from our galaxy? Explain.          

             
 

(Activity C continued on next page)
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Activity C (continued from previous page) 
 
4. Calculate: Redshift (z) is calculated by dividing the wavelength of the observed absorption 

line ( obs) by the wavelength of the equivalent reference line ( ref), and subtracting 1. (If the 
redshift is negative, the light is blueshifted.) 
 

z =  

What is the redshift of star C-197?    
 
Check your answer by turning on the Redshift calculator. 
 

5. Record: Repeat the procedure to measure the redshift of each star. Record your answers in 
the Gizmo and on your data sheet. 

 
Which star has the greatest redshift?   Greatest blueshift?    
 
 

6. Infer: The Big Bang theory states that the universe began at a single point, and that the 
universe is still expanding today. 

 
A. Are most stars redshifted or blueshifted?     

 
B. What does this tell you about the galaxies that contain these stars?     
 

             
 
C. How does this relate to the theory that the universe is expanding?     

 
             
 
             
 
 

7. Analyze: Compare the redshifts you measured to the distances to the various stars.  
 

A. In general, what do you observe about the redshifts of stars that are relatively close 

to Earth?             

B. What do you notice about the redshifts of stars that are very far away?    
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Activity D:  
 

 

Get the Gizmo ready:  

  tab. 
 Check that Redshift vs. Distance is selected. 

 
Introduction: Based at the Mount Wilson Observatory near Los Angeles, Edwin Hubble was 

-luminosity 
relationship discovered by Henrietta Swan Leavitt, Hubble estimated the distances to these 

 
 
In 1912 another American astronomer, Vesto Slipher, analyzed spectrographs of galaxies and 
measured their redshift. 
galactic distances to see how the distance to a galaxy was related to its redshift. This became a 
key piece of evidence that led to the Big Bang Theory. 
 
Question: How is redshift related to distance? 
 
1. Graph: At this point, you should 

have distance and redshift data 
for all 10 stars in the Gizmo. If 
not, go back and fill in any 
missing data. 
 
Below the Redshift vs. 
Distance graph, you will see a 
table with the star names and 
draggable dots. Drag each dot to 
the graph to create a scatterplot 
of redshift vs. distance.  
 
Sketch your resulting graph in 
the grid to the right. 
 

A. What pattern do you see?          
 

B. What does this pattern indicate about how quickly other galaxies are traveling away 
from our own galaxy? Explain your reasoning. 

 
             
 
             
 
             
 
             

 
(Activity D continued on next page)
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Activity D (continued from previous page) 
 

2. Interpret: The greater the redshift of a star, the faster it is moving away from our galaxy. 
Select Velocity vs. distance to see the same data graphed in terms of velocity. 
 

A. In general, how does the distance to a galaxy relate to how quickly it appears to be 

moving away?            

This pattern is called . 
 

B. Turn on Show trendline. What is the slope of this trendline?      
 
This value, known as the Hubble constant, describes how recessional velocity is 
related to distance. The modern value of this constant is about 70 km/s/Mpc. 

 
C. 

Imagine our galaxy was a dot on a balloon that was covered by other dots. As the 
balloon expanded, which dots would move away from our dot most quickly?) 
 
             
 
             
 
             

 
 
 

3. Draw conclusions: In 1927, a little-
known Belgian priest named Georges 
Lemaître was the first to propose an 

theory of general relativity. Two years 
later, Edwin Hubble published a 
scatterplot of recessional velocity vs. 
galactic distance, shown at right. This 
was the first observational evidence to 
support the hypothesis that grew into 
the Big Bang theory.  
 
Describe how the evidence you have gathered in this Gizmo demonstrates that the universe 
is expanding and helps to confirm the Big Bang theory. 
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Name:         Date:       
 
 

Big Bang Theory   
 
Instructions: As you record data in the Gizmo data table, record the same data here as well. 
Turn in this table with the rest of the Student Exploration sheet.  
 

Star 
Period 
(Days) 

Mean 
brightness* 

Mean 
luminosity** 

Luminosity 
Brightness 

Distance 
(Mpc) 

Redshift 
(z) 

       

       

       

       

       

       

       

       

       

       

 
*Mean brightness is the mean apparent brightness of the Cepheid variable star. This is the ratio 
of the observed mean brightness of the star to the brightness of the Sun when viewed from a 
distance of one megaparsec (1 Mpc). 
 
**Mean luminosity is the ratio of the luminosity of the Cepheid variable star to the luminosity of 
the Sun.  

 
 
 
 
 
 
 
 
 
 



Balloon Activity 
 

Purpose:   
The goal of this activity is to demonstrate the expansion of our universe. 
Students will have the option of completing this on their own or following 
along with the provided YouTube video.   
 
Materials: 
Balloon 
String 
Ruler 
Marker (any color) 

parent or sibling) 
https://www.youtube.com/watch?v=VDZO9BtImG4  

 
 
Procedures: 

1.  Gather all the materials needed to complete this activity. 
 Distance in cm 

from H to A 
Distance in cm from 
H to B 

Distance in cm from 
H to C 

Trial 1  
(small size) 
 

   

Trial 2  
(medium size) 

 

   

Trial 3  
(large size) 

 

   

2. Create or use a data table similar to the one shown above: 
3. Partially blow up the balloon, not too large because you have to blow it up 2 

more times.  Pinch the opening o
a clothespin. 

4. Using the marker, place 4 random dots on the partially inflated balloon.  I 
recommend that the dots not all be in the same place. 

5. Label the 4 dots.  One dot will be labeled with the letter H (home), second 
dot A, third dot B and the fourth dot C.   

6. For Trial 1: Using the string and your fingers, measure the distance from the 
dot H to the dot A.  Continuing to hold your fingers at the distance from H to 
A, place the string on a ruler where H is on the zero and A is on or close to a 
line.  Record the distance in your data table.   

7. Repeat step 6 for measuring and recording distances from H to B and H to 
C. 

8. For Trial 2:  Remove the clothespin to inflate the balloon 5-7 cm (2-3 
inches) more.  Place the clothespin back over the opening or pinch it tight. 

9. Using the string, measure and record the distance from dot H to dot A.  
Repeat measuring and recording distances from H to B and H to C.   

10. For Trial 3:  Inflate the balloon one more time even larger, but do not pop 
the balloon.  Measure and record as before from dot H to A; H to B; and H 
to C.   

 
Analyze and Conclude:  Answer the following questions in complete sentences.  
Make sure to write out the word, balloon or string or dot, rather than using the 

are talking about.  nment! 
 

1.  How does the distance(s) change between the dots from Trial 1, Trial 2 and 
Trial 3?  
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________ 

2. What does the change between the dots tell you about the relationship 
between Earth, dot H, and the rest of the Universe, dots A, B, and C? 
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________ 

3. Which dot changed more in relation to Earth, dot H? Was this dot closer or 
farther away from dot H? 
_____________________________________________________________
_____________________________________________________________ 

4. Explain how the changing distances of dot A, B, and C to dot H, 
demonstrate the general concept of the Big Bang Theory.  (hint: go back and look at 
page 878 in the textbook) 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

 

 



 

 

Date ________________________ Period ________________________ Name _______________________________________ 

Galaxies and the Universe 

Galaxies and the Universe 
362 

 

 

SECTION 3 Cosmology 

 

 
Pages 878-881 

 

 

 

 

 

radiation 

(page 287 & 764) 

 

cosmology 

Big Bang theory 

cosmic background 
radiation 

 

 

correspond 

(look up online or dictionary) 

 

 

Skim Section 3 of your text. Look at the headings, photos, illustrations, and 
captions. Write three questions you have about the information you think 
may be covered in this section. 

_________________________________________________________ 

 _______________________________________________________________ 

_________________________________________________________ 

 _______________________________________________________________ 

_________________________________________________________ 

 _______________________________________________________________ 

Use your text to define the following term. 

________________________________________________________________ 

________________________________________________________________ 

Use your text to define each term. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Define the following term. 

________________________________________________________________ 

 

Review DETAILS 

Review Vocabulary 

New Vocabulary 

Academic  
Vocabulary 

 

  

Name ____________________________________ 

Galaxies and the Universe 
363 

 

SECTION 3 Cosmology (continued) 
 

Big Bang  
Model 

Use with page 878. 

 

 

 

Outward Expansion 

Use with page 874 & 878. 

 

 

 

 

Possible 
Outcomes  

Use with page 879. 

 

 

Discuss cosmology and the Big Bang theory by completing the passage 
below. 

The study of the universe is called __________. The theory that the  

universe began as a ________ and has been ________ ever since is 

called the ________ theory. The Big Bang theory is not an ________ 

into space, but instead is an ________ of space while ________ holds 

matter in check. 

Explain how astronomers use the expansion (Hubble) constant to 
determine the age of the universe. 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

Describe the three possible outcomes for the universe. 

Open Universe Closed Universe Flat Universe 

 

 

MAIN IDEA DETAILS 



 

  

Name ____________________________________ 

Galaxies and the Universe 
364 

 

SECTION 3 Cosmology (continued) 
 

Cosmic Background 
Radiation 

Use with pages 879 881. 

 
 

 

 
Sequence the steps involved in the explanation of cosmic background 
radiation. The last step has been done for you. 

 

Explain how cosmic background radiation helped scientists better 
understand the origin of the universe by completing the following 
sentence: 

Cosmic background radiation helped scientists better understand the origin 
of the universe by ____________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

 

 

 

 

Hypothesize what the universe might be like in a flat universe scenario. 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

_______________________________________________________________________________________ 

MAIN IDEA DETAILS 

REAL-WORLD CONNECTION 

 
 

 

 

 

 



Big Bang Theory Offline Alternative Assignment Rubric for Timeline  

 

Please read the rubric and article carefully to get the highest possible points. 

 

Category 3 points 2 points 1 point 0 points 

Scientist Name  Three or more 

scientists from the 

article are named.  

Full name is 

correctly spelled 

for each scientist.   

Two to three  of 

the scientists from 

the article are 

named and all 

spelled correctly 

One or two of the 

scientists are 

named from the 

article and spelled 

correctly.   

Student did not 

name any 

scientists from the 

article.   

Date of 

contribution to 

theory 

On the horizontal 

or vertical 

timeline, all of the 

correct dates from 

the article are 

connected to the 

proper scientist. 

Three or more 

correct dates 

appear on the 

timeline in 

chronological 

order beginning 

with the earliest 

date from the 

article.    

On a timeline, two 

correct dates from 

the article are 

connected to the 

proper scientist. 

All dates appear 

in chronological 

order   

On a timeline one 

date is correctly 

connected to the 

correct scientist 

from the timeline.  

All dates appear 

in chronological 

order. 

Student did not 

write any dates on 

a timeline.   

Description of 

contribution 

Student provides 

an accurately 

detailed 

description of 

what the scientist 

did to contribute 

to the Big Bang 

theory for three or 

more scientists on 

the timeline.  The 

description is 

paraphrased, not 

copied.   

Student provides 

an accurately 

detailed 

description of 

what 2 of the 

scientists did to 

contribute to the 

Big Bang theory 

on the timeline.  

The description is 

paraphrased and 

not copied.   

Student provides 

some description 

for 2 or more 

scientists.  

Information is 

accurate but not 

detailed.  Student 

copied from the 

article without 

paraphrasing.   

Student did not 

provide any 

accurate or 

detailed 

information on 

what any scientist 

did to contribute 

to the Big Bang 

theory.   
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Scientific Background 
The Big Bang theory arose from a series of astronomical discoveries in the early 20th century 
that expanded our knowledge of the universe beyond the Milky Way. The challenge was 
twofold: to measure the distance to other galaxies, and to determine their motion relative to our 
own galaxy. The distance problem was solved using a class of stars called Cepheid variables.  
 
The apparent brightness of a star, or how bright it appears to an observer, is determined by two 
factors: the luminosity of the star (its intrinsic brightness) and its distance. A star may appear 
bright because it is very luminous or because it is very close. If the original luminosity of a star is 
known, its distance can then be determined. Similarly, if the distance to a star is known, its 
luminosity can be determined. For stars relatively close to Earth, the distance can be 

Earth orbits the Sun. Parallax cannot be detected in more distant stars. For stars in other 
galaxies, another method must be used to determine their distance. 
 

The key to the puzzle was provided by Henrietta Swan Leavitt, who 

Edward Pickering. Leavitt was assigned the Cepheid variables, stars 
that regularly grew brighter and then dimmer on a regular cycle. By 
comparing Cepheids that were all located in the Small Magellanic 
Cloud, and therefore about the same distance away, Leavitt 
discovered a pattern: the more luminous Cepheids took longer to 
complete the cycle of growing brighter and then more dim. This 
period-luminosity relationship provided an independent way of 
comparing the observed brightness of Cepheids in the Small 
Magellanic Cloud to Cepheids of known distance in the Milky Way. 
The distance to the Small Magellanic Cloud was determined in 1913. 

 
Around the same time, the American astronomer Vesto 
Slipher observed that the spectral lines from many 
nebulae  were shifted toward the red end of the spectrum. 
Redshift is an example of the Doppler effect, the tendency 
of waves to be compressed in front of a moving object and 
stretched-out behind the moving object, as shown to the 
right. Slipher showed that light waves from spiral nebulae 
were stretched out, indicating these objects were moving 
away from Earth.  
 
At the time, the exact nature of the spiral nebulae was unknown. This mystery was solved in 
1924 by Edwin Hubble, who used the new Hooker telescope in the Mount Wilson Observatory in 
southern California to identify Cepheid variables in the Andromeda and Triangulum nebulae. 

-luminosity relationships, he determined the distance to these objects and 
found that they were far beyond the possible borders of the Milky Way. He concluded these 

 fact spiral galaxies like our own.  
 
In 1927, the Belgian physicist and priest Georges Lemaître was the first to propose the idea that 

the existing observational evidence. Lemaître also pointed out that an expanding universe must 
have originated at a single point. 
published in a journal not widely read outside of Belgium.  
 

 
Sound waves are stretched out 

behind the moving airplane. 

 
Henrietta Swan Leavitt 

DIRECTIONS: Complete this offline alternate assignment if you do not have internet access to complete
the Big Bang Theory Gizmo
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Two years later, Edwin a with his own 
measurements of galactic distances using Cepheids. 
determine the recessional velocity of each galaxy, and then plotted the recessional velocity vs. 
the distance. The resulting scatterplot, shown below, showed a clear correlation between the 
distance to a galaxy and its recessional velocity  states that the recessional 
velocity of a galaxy increases linearly as its distance from our galaxy increases. The Hubble 
constant gives the rate of this increase, which today is estimated to be about 70 km/s/Mpc. This 
means that, as the distance to a galaxy increases by one megaparsec (1 Mpc, or 3.26 million 
light years), its velocity away from the Milky Way increases by about 70 km/s. 

 

The observations that most galaxies were moving away from Earth, combined with the fact that 
the apparent recessional velocity increased with distance, supported the expanding universe 
idea proposed by Lemaître. If the universe was expanding, it also followed logically that the 
universe was smaller in the past, and may have begun from a single point in space. Thus 

expanding universe idea. 
 
Since its original proposal, the Big Bang theory has been supported by observed abundances of 
hydrogen and helium in the universe and well as the 1965 discovery of the cosmic microwave 
background (CMB), radiation left over from the hot young universe. While many unanswered 
questions remain, the Big Bang theory is thought by most cosmologists to be the best and most 
likely theory of the origin of the universe. 
 
 
Selected Web Resources 
Big Bang balloon demo: http://stao.ca/res2/demo/9A-ES1.pdf,   
Henrietta Leavitt: http://www.aas.org/cswa/status/2005/JANUARY2005/HenriettaLeavitt.html,  
http://www.atnf.csiro.au/outreach/education/senior/astrophysics/variable_cepheids.html  
Redshift: http://coolcosmos.ipac.caltech.edu/cosmic_classroom/cosmic_reference/redshift.html  

http://www.astro.cornell.edu/academics/courses/astro201/hubbles_law.htm  
Hubble constant: https://www.cfa.harvard.edu/~dfabricant/huchra/hubble/  
Big Bang: http://www.space.com/52-the-expanding-universe-from-the-big-bang-to-today.html  
 
Related Gizmos: 
Doppler Shift Gizmo: http://www.explorelearning.com/gizmo/id?363   
Star Spectra Gizmo: http://www.explorelearning.com/gizmo/id?558  
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Name: ______________________________________ Date: ________________________ 
 
 

Student Exploration: Orbital Motion – Kepler’s Laws 
 
 
Vocabulary: astronomical unit, eccentricity, ellipse, force, gravity, Kepler’s first law, Kepler’s 
second law, Kepler’s third law, orbit, orbital radius, period, vector, velocity 
 
 
Prior Knowledge Questions (Do these BEFORE using the Gizmo.) 
 
1. The orbit of Halley’s Comet, shown at right, has an oval 

shape. In which part of its orbit do you think Halley’s 
Comet travels fastest? Slowest? Mark these points on 
the diagram at right. 
 
 

2. How might a collision between Neptune and Halley’s 
Comet affect Neptune’s orbit? 
  
__________________________________________ 
 
__________________________________________ 
 
__________________________________________ 

 
 
Gizmo Warm-up 
The path of each planet around the Sun is determined by 
two factors: its current velocity (speed and direction) and 
the force of gravity on the planet. You can manipulate both 
of these factors as you investigate planetary orbits in the 
Orbital Motion – Kepler’s Laws Gizmo. 
 
On the CONTROLS pane of the Gizmo, turn on Show trails 

and check that Show vectors is on. Click Play ( ). 
 
1. What is the shape of the planet’s orbit? _________________________________________ 

 
 

2. Watch the orbit over time. Does the orbit ever change, or is it stable? _________________ 
 
 

3. Click Reset ( ). Drag the tip of the purple arrow to shorten it and reduce the planet’s initial 
velocity. Click Play. How does this affect the shape of the orbit?  
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
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Activity A:  
 

Shape of orbits 

Get the Gizmo ready:  

 Click Reset.  

 Turn on Show grid.  

 

 
Introduction: The velocity of a planet is represented by an arrow called a vector. The vector is 
described by two components: the i component represents east-west speed and the j 
component represents north-south speed. The unit of speed is kilometers per second (km/s). 
 
Question: How do we describe the shape of an orbit? 
 
1. Sketch: The distance unit used here is the astronomical 

unit (AU), equal to the average Earth-Sun distance. 
Place the planet on the i axis at r = –3.00i AU. Move the 
velocity vector so that v = -8.0j km/s (|v| = 8.00 km/s). 
The resulting vectors should look like the vectors in the 
image at right. (Vectors do not have to be exact.) 
 

Click Play, and then click Pause ( ) after one 
revolution. Sketch the resulting orbit on the grid. 
 

 
2. Identify: The shape of the orbit is an ellipse, a type of 

flattened circle. An ellipse has a center (C) and two 
points called foci (F1 and F2). If you picked any point 
on the ellipse, the sum of the distances to the foci is 
constant. For example, in the ellipse at left:  
 

a1 + a2 = b1 + b2 
 

Turn on Show foci and center. The center is represented by a red dot, and the foci are 
shown by two blue dots. What do you notice about the position of the Sun? 
 
________________________________________________________________________ 
 
 

3. Experiment: Try several other combinations of initial position and velocity.  
 

A. What do you notice about the orbits? _____________________________________ 
 
___________________________________________________________________ 
  

B. What do you notice about the position of the Sun? ___________________________ 
 
___________________________________________________________________ 

 
You have just demonstrated Kepler’s first law, one of three laws discovered by the 
German astronomer Johannes Kepler (1571–1630). Kepler’s first law states that planets 
travel around the Sun in elliptical orbits with the Sun at one focus of the ellipse. 

 
(Activity A continued on next page)
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Activity A (continued from previous page) 
 

4. Observe: Use the Gizmo to create an orbit that is nearly circular. Then create an orbit that is 
flattened. Observe the foci in each ellipse. 
 

A. What do you notice about the spacing of the foci when the ellipse is very round? 
 
___________________________________________________________________ 
 

B. What do you notice about the spacing of the foci when the ellipse is very flat? 
 

___________________________________________________________________ 
 
 

5. Calculate: The eccentricity of an ellipse is a number that describes the flatness of the 
ellipse. Eccentricity is equal to the distance between foci divided by the total width of the 
ellipse. There are no units for eccentricity.  
 
Click Reset. Move the planet to r = –5.00i AU (does not have to be exact) and drag the 
velocity vector to set the velocity close to –8.0j km/s. Click Play, and then click Pause after 
one full revolution. 
 

A. What is the distance between the foci? ______________ 
 

B. What is the approximate width of the ellipse? ______________ 
 
C. What is the eccentricity of the ellipse? ________________ 
 
D. Click Reset, and change the initial velocity to –4.0j km/s. Click Play. What is the 

eccentricity of this ellipse? 
 

Distance between foci: ________       Width: ________       Eccentricity: ________ 
  
 

6. Draw conclusions: Think about the eccentricity and shape of each ellipse. 
 

A. What is the relationship between the eccentricity of an ellipse and its shape? 
 
___________________________________________________________________ 
 

B. What is the eccentricity of a circle? Explain. ________________________________ 
 
___________________________________________________________________ 
 

C. What is the eccentricity of a completely flat ellipse? Explain.      
 
             
 

D. The eccentricity of Earth’s orbit is 0.017. What can you infer about the shape of 

Earth’s orbit? ________________________________________________________ 
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Activity B:  
 

Velocity and area 

Get the Gizmo ready:  

 Click Reset.  

 Turn off Show foci and center. 

 

 
Introduction: After establishing that planetary orbits were ellipses, Kepler next looked at the 
speed of a planet as it traveled around the Sun. 
 
Question: How does the velocity of a planet vary as it travels in its orbit? 
 
1. Observe: Place the planet at –5.00i AU and set the velocity to -4.0j km/s (does not have to 

be exact). Turn off Show vectors. Click Play. Observe the speed of the planet. 
 

A. At what point does the planet move fastest? ________________________________ 
 

B. At what point does it move slowest? ______________________________________ 
 
 

2. Observe: Click Reset, and turn on Show vectors. Look at the green vector that represents 
the force of gravity pulling on the planet. Click Play. 
 

A. In which direction does the green vector always point? _______________________ 
 

B. In which part of the orbit does the gravity vector point in almost the same direction as 

the velocity vector? ___________________________________________________ 

C. In which part of the orbit does the gravity vector point in the opposite direction as the 

velocity vector? ______________________________________________________ 

 
3. Explain: Based on your observations of the gravity vector, why does the planet accelerate 

as it approaches the Sun and slow down as it moves away from the Sun? 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
 

4. Measure: Click Reset. Imagine a line connecting the planet to the Sun. As the planet moves 
around the Sun, the line will sweep out an area. Click Play, and then click Sweep area. 
Record the area below, and then press Sweep area four more times to complete the table.  
 

Trial 1 2 3 4 5 

Area (km2)      

 
(Activity B continued on next page)
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Activity B (continued from previous page) 
 

5. Analyze: What pattern do you notice? ___________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
 

6. Test: Try the same experiment with several different orbits and different numbers of days to 

sweep an area. Does the same rule hold true for each orbit? _________________________ 

Kepler’s second law states that a planet accelerates as it approaches the Sun and 
decelerates as it moves farther from the Sun. As it orbits, the planet sweeps out equal areas 
in equal times. 
 
 

7. Think and discuss: Why do you think the area swept out by a planet in a given period of time 
remains constant, even as the planet speeds up and slows down? 
 
(Hint: Think of each area swept out as a triangle. The height of the triangle is the distance 
between the planet and the Sun, while the base of the triangle is equal to the distance the 
planet travels in the given time period.) 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________ 
 
_________________________________________________________________________   
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Activity C:  
 

Radius and period 

Get the Gizmo ready:  

 Click Reset.  

 Set the Sun mass to medium, close to the mass 
of our Sun. 

 

 
Introduction: Kepler’s last law relates the period (T) of a planet, or the time it takes to 
complete an orbit, to the planet’s orbital radius (a), or average distance from the Sun. 
 
Question: How does the period of a planet relate to its average distance from the Sun? 
 
1. Predict: How do you expect the period of a planet to change as its average distance from 

the Sun increases? _________________________________________________________ 

 
2. Measure: Place the planet at -4.00i AU and set the velocity to -15.00j km/s (does not have 

to be exact). Click Play, and then click Pause when the planet completes one orbit.  
 

A. What is the approximate period of the planet in days? ________________________ 
 

B. Select the TABLE tab and click Record data. What is the actual period (T) of the 

planet in Earth days and years? _________ days   _________ years 

C. What is the orbital radius (a) of the planet? _________________________________ 
 

D. Click Reset. Place the planet at -2.00i AU and set the velocity to -20.0j km/s. Click 

Play and Record data. What is the period now? _________ days   _________ years 

E. What is the new orbital radius? __________________________________________ 

F. How does the distance between the planet and the Sun affect its period? _________ 

___________________________________________________________________ 
 
 

3. Gather data: Experiment with the Gizmo to create a series of larger and larger orbits. 
Record each orbit’s radius (a) and period (T). Leave the last two columns blank for now. 
 

Orbit a (AU) T (years)   

1     

2     

3     

4     

5     

 
(Activity C continued on next page)
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Activity C (continued from previous page) 
 

4. Analyze: How does the period change as the orbital radius increases? _________________ 
 
_________________________________________________________________________ 
 
 

5. Interpret: Select the GRAPH tab, and check that the graph of T vs. a is selected. Use the 
zoom controls to adjust the graph so you can see all your data and it fills the graph.  

 
A. What does the graph indicate? __________________________________________ 

 
___________________________________________________________________ 
 

B. Does the graph of T vs. a form a straight line? ______________________________ 
 
 

6. Investigate: Choose other options in the dropdown menus until you find a graph that makes 
a perfectly straight line. (If you cannot see all of your data, click the [–] controls to zoom out.)  
 
Which relationship makes a straight line? ________________________________________ 
 
When you have a line, click the camera ( ) icon to take a snapshot. Right-click the image, 
and click Copy Image. Paste it into a blank document you will turn in with this worksheet. 
 
 

7. Calculate: On the table on the previous page, label the third column “a 3” and the fourth 
column “T 2.” Use a calculator to cube each value of a and square each value of T.  
 
What do you notice? ________________________________________________________ 
 
_________________________________________________________________________ 
 
Kepler’s third law states that the cube of a planet’s orbital radius is proportional to the 
square of a planet’s period: a3 = kT 2 for some constant k. If the radius is measured in 
astronomical units, the period is measured in Earth years, and the mass of the star is equal 
to the mass of our Sun, the value of k is equal to 1 AU3/y2. 
 
 

8. Challenge: The orbital radii of the planets are given in the table below. Calculate the period 
of each planet (in Earth years), and then check your values with your teacher. 
 

Planet a (AU) T (years) Planet a (AU) T (years) 

Mercury 0.39  Jupiter 5.20  

Venus 0.72  Saturn 9.54  

Earth  1.00  Uranus 19.18  

Mars 1.52  Neptune 30.06  

 



 
 

Measuring Distances in Space Astronomical Units vs. Light-Years  for April 22, 2020 
 
Use the following statements below to fill in the blanks of the chart for the astronomical unit and the light year.  
Place each statement in an appropriate place: 
 

 The average distance between Earth and the Sun,  
 Used to describe distances within our solar system,  
 The distance light travels in one Earth-year,  
 Used to describe distances outside our solar system, between solar systems or galaxies. 

 
 

Astronomical Units (AU) 
1.  
 

 
Light-years 

2.  
 

 

  
 
NOTE:  One light-year is equal to 9,460,730,472,580.8 km!          1 AU = 149,598,000 kilometers 

 

Use the Planetary data sheet to add distance between the sun and each planet in Km: 

Astronomical Units (AU) 

Planet Distance from Sun in AU Distance from sun in 
million Km 

Mercury 0.39  

Venus 0.72  

Earth 1.00  

Mars 1.52  

Jupiter 5.20  

Saturn 9.53  

Uranus 19.2  

Neptune 30.1  

Earth’s distance from the Sun is about 150 million km, or 1 AU. 

 

 

 

 

 
 
 

 
 

Planetary Data 
 Distanc

e from 
the Sun 

Size 
(diameter

) 

Smalles
t to 

Largest 
(#1–9) 

Atmospher
e 

Moon
s 

Rings Surface 
Features 

Average 
Temperatur

e 

In
n

er
 P

la
ne

ts
 

Mercur
y 
 
 

58 
million 
km 

4,900 km 1 None 
(helium) 

0 0 solid rock, 
methane 
ice 

Variable 
–180–400°C 

Venus 
 
 

108 
million 
km 

12,000 km 3 carbon 
dioxide, 
nitrogen 

0 0 solid rock Very hot 
480°C 

Earth 
 
 

150 
million 
km 

12,750 km 4 nitrogen, 
oxygen 

1 0 solid rock, 
liquid 
water, 
carbon 
compound
s 

Moderate 
21°C 

Mars 
 
 

228 
million 
km 

6,800 km 2 carbon 
dioxide, 
nitrogen, 
argon 

2 0 solid rock, 
ice 

Moderate 
–23°C 

O
u

te
r 

P
la

n
et

s 

Jupiter 
 
 

778 
million 
km 

143,000 
km 

8 hydrogen, 
helium 

62 1 liquid 
hydrogen 

Cold 
–150°C 

Saturn 
 
 

1,427 
million 
km 

120,000 
km 

7 hydrogen, 
helium 

62 1,000
s 

liquid 
hydrogen 

Cold 
–180°C 

Uranus 
 
 

2,869 
million 
km 

51,000 km 6 hydrogen, 
helium, 
methane 

27 13 liquid 
hydrogen, 
helium 

Very cold 
–210°C 

Neptun
e 
 
 

4,505 
million 
km 

49,000 km 5 hydrogen, 
helium, 
methane 

13 9 liquid 
hydrogen, 
helium 

Very cold 
–220°C 

*The Sun’s diameter is 1,390,000 km. 
Source: http://sse.jpl.nasa.gov/index.cfm  
 

On a separate piece of paper, answer the following questions based on today’s lesson: 

1. Which unit, the AU or light year, is used to study the distance to Mars and how do you know which one to 
choose? 

2. Which unit, the AU or light year, is used to study the distance of a star in another galaxy and what factor(s) 
helped you choose? 

3. Which unit, the AU or light year, is used to study the distance of the Moon and sun from earth? Why? 

4. Which instrument do scientists use allows us to see objects in space that are light-years away? 

5. Draw a graph showing distance between sun and each planet? You can use excel sheet or simple paper to 
graph data.  (Will this graph be a line graph, bar graph or pie chart? Look up definitions if you are not sure!) 
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Vocabulary: Orbital Motion – Kepler’s Laws 
 
 
Vocabulary 
 

 Astronomical unit – a distance unit equal to the average Earth-Sun distance. 

o The symbol for astronomical unit is “AU.” 

o One astronomical unit is approximately equal to 150 million kilometers. (The 
actual distance is 149,597,870.691 km.)  

 

 Eccentricity – the degree by which the shape of an orbit differs from a circle. 

o The eccentricity of an ellipse can vary between 0 and 1. An ellipse with an 

eccentricity of 0 is a circle. An ellipse with an eccentricity of 1 is a line segment. 

o To measure the eccentricity of an ellipse, divide the distance between the foci by 

the width of the ellipse. (On the diagram below, the foci are labeled “F1” and “F2.”) 
 

 Ellipse – a flattened circle. 

o An ellipse contains two foci, labeled “F1” 
and “F2” on the diagram at right. 

o The sum of the distances from any point 
on the ellipse to the two foci is constant. 
On the diagram, a1 + a2 = b1 + b2. 

o The orbits of planets and other objects 
in the solar system are elliptical, with the 
Sun at one focus. 

 

 Force – something that can cause a change in motion; a push or a pull. 

o When you push or pull an object, you exert a force on the object. Other examples 
of forces include gravity, the electrostatic force, and the strong and weak nuclear 
forces. 

 

 Gravity – the force of attraction between all objects in the universe. 

o The magnitude of the gravitational force between two objects depends on the 
masses of the two objects and the distance between them. 

 The force of gravity is proportional to the product of the masses. 

 The force of gravity is inversely proportional to the square of the distance. 
 

 Kepler’s first law – law that states that planets orbit in ellipses, with the Sun at one focus.  
 

 Kepler’s second law – law that states that planets speed up as they get nearer the Sun 
and slow down as they move farther from the Sun. 
 

 Kepler’s third law – law that states that the square of a planet’s period is proportional to 
the cube of the planet’s orbital radius. 
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 Orbit – the path of one body around another body in space, such as the path of Earth 
around the Sun. 

 

 Orbital radius – the average distance from an orbiting object to the object it is orbiting 
around. 

o The orbital radius of a planet is the mean distance from the planet to the Sun. 
 

 Period – the amount of time it takes for an object to complete one full orbit. 
 

 Vector – a representation that specifies the direction and magnitude of a quantity. 

o In physics, vectors are used to represent displacement, velocity, acceleration, 

force, and other quantities that have a specific direction. 

o A vector can be resolved into perpendicular components. 

 For example, “6.0i + 3.0j” describes a vector that points 6 units east and 3 
units north. 

 

 Velocity – the speed and direction of a moving object. 

o The velocity of an object can be described by a vector.  



 

 

Date ________________________ Period ________________________ Name ________________________________________ 

Our Solar System 
 

Our Solar System 
333 

 

 

SECTION 2 The Inner Planets 

 

 

 

 

 

 

 

 

 

 

 

albedo 

 

 

terrestrial planets 

scarp 

 

similar 

 

Scan Section 2 of your text. Use the checklist below as a guide. 

• Read all section titles. 

• Read all bold words. 

• Read all tables. 

• Look at all the photos of each planet and read their captions. 

• Think about what you already know about Mercury, Venus, Mars, and 
Earth. 

Write three facts you discovered about Mercury, Venus, Mars, and Earth as 
you scanned the section. 

1. _______________________________________________________________ 

2. _______________________________________________________________ 

3. _______________________________________________________________ 

Use your text to define the following term. 

_________________________________________________________________ 

_________________________________________________________________ 

Use your text to define the each term. 

_________________________________________________________________ 

_________________________________________________________________ 

Define the following term. 

_________________________________________________________________ 

 

 

MAIN IDEA DETAILS 

Review Vocabulary 

Academic 
Vocabulary 

New Vocabulary 

SECTION 2 The Inner Planets (continued) 

 

Name __________________________________

 

Our Solar System 
334 

 

 
Mercury, Venus, 
Earth, and Mars 

Use with pages 804–810. 

 

Describe four characteristics of Venus using the graphic organizer. 

 

Compare the features of the terrestrial planets by completing the 
table below. 

Feature Mercury Venus Earth Mars 

Relative 
position 
from the Sun 

    

Size 
    

Atmosphere 
    

Weather 
    

Surface 
    

 of moons 
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SECTION 2 The Inner Planets (continued) 

 

Name ____________________________________
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Mercury, Venus, 
Earth, and Mars 

Use with pages 804–810. 

 

Describe Mercury by completing the following sentences. 

Unlike Earth, Mercury has little ____________. What does exist is 

made up of mostly ________ and ________. Mercury’s surface is similar 

to the ________ surface because it is covered with craters and plains. 

The surface gravity is ____________ than that of the Moon. The 

____________ of Mercury suggests the planet has a large 

____________ core. 

Identify three reasons why life can exist on Earth. 

1. _______________________________________________________________ 

2. _______________________________________________________________ 

3. _______________________________________________________________ 

 

Create a postcard describing the atmosphere and the surface of Mars. 
Imaging that you are visiting Mars and sending your postcard to a friend at 
home. 

 

 

 

Hypothesize what conditions on the terrestrial planets would be like today if their atmospheres had  
been warmer and richer in carbon dioxide. 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

MAIN IDEA DETAILS 

REAL-WORLD CONNECTION 



 

Quiz: Self Check 
Match each of the following lettered terms with its numbered description below. 

A. Kepler’s First Law - The Law of Ellipses    
B. Kepler’s Second Law - The Law of Equal Areas    
C. Kepler’s Third Law - The Harmonic Law    
D. Newton    
E. foci    
F. hyperbola    
G. parabola    
H. eccentricity    
I. ellipse 

1. Match each of the following lettered terms with its numbered description below. 

A. Kepler’s First Law - The Law of Ellipses    
B. Kepler’s Second Law - The Law of Equal Areas    
C. Kepler’s Third Law - The Harmonic Law    
D. Newton    
E. foci    
F. hyperbola    
G. parabola    
H. eccentricity    
I. ellipse 

_____ 1. The scientist who identified orbits of planetary bodies as conic sections. 

_____ 2. All planets move in elliptical paths, with the sun at one focus. 

_____ 3. The shape created by slicing a cone perpendicular to its bottom. 

_____ 4. An elongated oval shape. 

_____ 5. The closer a planet is to what the sun, the greater its velocity. 

_____ 6. A numerical representation of how elongated an ellipse is. 

_____ 7. The shape created by slicing a cone parallel to the opposite side. 

_____ 8. The line joining a planet to the sun sweeps out equal areas in equal times. 

_____9. For every point lying on an ellipse, the sum of the distances to these two points 
is the same. 
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SATELLITES OF THE GAS GIANTS 
 

 

 

Uranus’ largest satellite 

Neptune’s largest satellite Saturn’s largest satellite 

Jupiter’s largest satellites 

Titan Triton 

Oberon 

Europa 

lo 

Ganymede Callisto 

Use with Chapter 28 
Section 28.3 
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Date _____________________ Period _____________________ Name ___________________________________ 

Teaching Transparency 
 

WORKSHEET 88  

SATELLITES OF THE GAS GIANTS 
1. Name and describe Saturn’s largest satellite. 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

2. How many satellites is Uranus believed to have?  

 ____________________________________________________________________________________ 

3. Compare and contrast Jupiter’s Galilean satellites. 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

4. Why are the major satellites of the gas giant planets found farther out than their rings? 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

5. Why might the gas giant planets have more satellites than the terrestrial planets? 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

6. Describe Neptune’s largest moon. 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 

 

Use with Chapter 28 
Section 28.3 



April 27-May 1st - Plate Tectonics Review Week – C. Rolka 

 

April 27/Day One: 

Read “What is the Theory of Plate Tectonics?” and respond to the reading analysis questions. 

 Schoology (Optional) Extension:  View “Plate Dynamics” video 

https://learner.org/series/earth-revealed/6-plate-dynamics/  

April 28/Day Two: 

Read Chapter 17 Section 4 in your text “Causes of Plate Motions” and complete questions & drawings on 

p.194-195 only in the “Causes of Plate Motions” Science Notebook. 

Schoology (Optional) Extension:  Student Exploration Plate Tectonics Gizmo 

https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceI

D=446 

April 29/Day Three: 

Read Chapter 17 Section 3 “Plate Boundaries” in your text and complete the questions on the “Earth’s 

Tectonic Plates” Activity sheet. 

Schoology (Optional) Extension: “Cracked Plates” Geo Inquiry 

Schoology (Optional) Extension: “Mountain Building” Geo Inquiry   

Self-Check Quiz 

 

April 30/Day Four: 

Read Chapter 17 Section 2 “Sea Floor Spreading” in your text and complete the data plotting section of 

the “Seafloor Spreading Lab” 

Schoology (Optional) Extension: View “Convection Currents” U-Tube Video   

https://www.youtube.com/watch?v=0mUU69ParFM 

 

May 1st/Day Five: 

Complete the Reflection Questions section of the “Seafloor Spreading Lab” 

Schoology (Optional) Extension: View Bill Nye Seafloor Spreading Video & Analysis Questions 

Sheet 

Self-Check Quiz 

https://learner.org/series/earth-revealed/6-plate-dynamics/
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=446
https://www.explorelearning.com/index.cfm?method=cResource.dspDetail&ResourceID=446
https://www.youtube.com/watch?v=0mUU69ParFM


The Theory of Plate Tectonics

The Theory of Plate Tectonics is the scientific theory that the rigid, cool, outer layer of the Earth 
is divided into large pieces called plates, and that these pieces are constantly moving. The 
plates move on top of a hot, soft layer beneath them in the same way that big pieces of ice 
move on the surface of a frozen river.

Figure 1. Earth’s plates. Black lines show the boundaries where plates come together.  
Arrows show directions of movement at the boundaries. (USGS Public Domain graphic)

Plate Tectonics Solved the Mystery of the Drifting Continents

Alfred Wegener came up with evidence that all of today’s continents were once joined together 
in a single, large continent called Pangaea. Wegener suggested that Pangaea had split apart 
and the continents had somehow moved to their current positions. Wegener was correct, but 
scientists could not explain how continents could move until decades after Wegener’s death. 

The Question Is :

Name: Date:

WHAT IS THE THEORY OF PLATE TECTONICS?

The discovery that new crust (Earth’s surface layer) is created in the middle of the world’s 
oceans helped to solve the mystery of how continents could move. Plates move away from 
each other at what are called “mid-ocean ridges.” Lava pours onto the surface at these places, 
creating new crust. Old crust is destroyed at other parts of the ocean floor called trenches. This 
movement of crust from the areas where new crust is created to the areas where old crust is 
destroyed is what causes the continents to move.

Why Is Plate Tectonics a Theory?

In everyday language, the word “theory” is used to mean an idea that we want to put forward. 
In science, however, the word theory has a very specific meaning. A scientific theory must be 
based on a large body of facts and observations. In addition, scientific theories have 
“explanatory power” - they explain many things.

There is a lot of evidence for plate tectonics. The theory of plate tectonics can now be 
confirmed by direct observation of mid-ocean ridges and trenches. We can also find out the 
age of different parts of the seafloor, which helps us to know how fast the plates move. GPS 
satellites, the kind that help your cell phone keep track of its location, give us the power to 
locate plate boundaries and map their movement.

How does the theory of plate tectonics help us understand the Earth? Most volcanoes and 
earthquakes and many newer mountain ranges are found at or near plate boundaries. This is 
because plates crash into each other, slip under each other, or move side-by-side at these 
locations. Plates moving against each other may get stuck for many years. When they 
suddenly move, the crust shifts in an earthquake. Volcanoes are formed at plate boundaries 
because when one plate sinks under another, the deeper plate melts. Magma (melted rock) 
rises from the melted plate to forms a chain of volcanoes.

The Theory of Plate Tectonics has been called the “Grand Unifying Theory” of Earth Science 
because it explains so much of what we can observe at Earth’s surface. The next time you see 
mountains, volcanoes, or hear about an earthquake, you may think about the awesome power 
of the moving plates.

Check your understanding: This reading has three sections, each with a sub-heading in bold 
letters. State the main idea of each section in one or two sentences.  



The Question Is: What Is the Theory of Plate Tectonics?

Multiple-choice questions:

1. According to the Theory of Plate Tectonics, which of the following statements is correct?

a. Earth’s outer layer is cool and rigid.
b. Earth’s outer layer is divided into large pieces called plates
c. Earth’s plates never move
d. both a and b are true

2. The author compares the movement of the plates to chunks of ice moving on the top of a 
frozen river. This comparison is used to:

a.  Help you have a visual image of the way the plates move
b.  Give you the idea that Earth’s surface is very cold
c.   Help you to understand that the lower layers of Earth are made of water
d.  Help you understand that plates move only in the winter

3.  Pangaea was:

a.  A type of dinosaur
b.  A layer of the earth
c.  A large area of land made up of all the continents we have on Earth now
d.  The old name for the continent of Asia

4.  What did Wegener think happened to Pangaea?

a.  Pangaea sank to the bottom of the ocean
b.  Pangaea was destroyed by earthquakes
c.  Pangaea was damaged by erosion
d.  Pangaea split up, and the pieces moved apart to become the continents of today.

5.   Which discovery(ies) helped scientists understand how plates could move?

a.  The discovery of Earth’s core
b.  The discovery that new crust is made in the middle of the oceans
c.  The discovery that old crust is destroyed in trenches
d.  Both b and c

Name: Date:
Short-answer questions:

6.  How is the meaning of the word “theory” different in everyday language from the way it is 
used in science?

7.   How do scientists know how fast plates move? 

8.   The map to the right shows the 
location of earthquakes in Alaska. 
Does the location of the earthquakes 
suggest that there is a plate boundary 
near Alaska? Explain why.

9.   What happens to cause earthquakes at plate boundaries?

10. Why is plate tectonics called the “Grand Unifying Theory” of Earth Science?



Name: ______________________________________ Date: ________________________ 
 
 

Student Exploration: Plate Tectonics 
 
 
Vocabulary: collisional boundary, convergent boundary, crust, divergent boundary, earthquake, lithosphere, 
mantle, plate, plate tectonics, subduction zone, transform boundary, volcano 
 
 
Gizmo Warm-up 

.  
 

The Plate Tectonics -section, or side view, of Earth. (Not to scale.) Above the cross 
-eye view of the same location. 

 
1. Label the 3 layers of the Earth on the diagram above. 
 

2. Name the 4 types of boundaries:  ________________________________________________________ 

___________________________________________________________________________________ 

Activity A:  
 

Sliding plates 

Get the Gizmo ready:  

 Select BOUNDARY A. 

 
Question: What happens when plates slide past one another? 
 
3.  Observe: Boundary A is a transform boundary. How would you describe the motion of plates in a 

transform boundary? __________________________________________________________________ 

 ___________________________________________________________________________________ 

 
4. Hand Simulation:  Pretend your hands are two different plates.  Move your hands to model how plates 

move along a transform boundary.  Describe how you moved your hands to model movement along a 

transform boundary. _________________________________________________________________  

 __________________________________________________________________________________ 

 
5.  Locate: Put an X through each picture that does not show  transform boundaries.    
 

 
A                                       B                                       C                                      D       

Earth Layers: 

2 
 

   

Activity B:  
 

Colliding 
continents 

Get the Gizmo ready:  

 Turn off Boundary name and Show location. 
 Select BOUNDARY B. 

 
Question: What happens when two continents collide? 
 
6.  Observe: Boundary B is an example of a special type of convergent boundary.  When the two plates 

both contain continental crust, it is called a collisional boundary. How would you describe the motion of 

plates in a collisional boundary? _________________________________________________________ 

 ___________________________________________________________________________________ 
 

7.  Hand Simulation:  Move your hands to model how plates move along a collisional boundary.  Describe 

how you moved your hands to model movement along a collisional boundary.______________________  

__________________________________________________________________________________ 

 
8.  Locate: Put an X through each picture that does not  
 

 
A                                       B                                       C                                      D     

 
Activity C:  
 

Oceanic crust 
meets continental 
crust 

Get the Gizmo ready:  

 Turn off Boundary name and Show location. 
 Select BOUNDARY C. 

 
Question: What happens when ocean crust collides with continental crust? 
 
9. Observe: Boundary C is another type of convergent boundary called a subduction zone when oceanic 

crust meets continental crust. How would you describe the motion of plates in a subduction zone? 

___________________________________________________________________________________ 

___________________________________________________________________________________ 
 

10. Hand Simulation:  Move your hands to model how plates move along a subduction zone boundary.  

Describe how you moved your hands to model movement along a subduction zone boundary._______  

__________________________________________________________________________________ 

 
11. Locate: Put an X through each picture that does not  
 

 
A                                       B                                       C                                      D     



3 
 

   

 

Activity D:  
 

Spreading plates 

Get the Gizmo ready:  

 Turn off Boundary name and Show location. 
 Select BOUNDARY D. 

 
Question: How is new crust formed? 
 
12.  Observe: Boundary D is a divergent boundary.  How would you describe the motion of plates in a 

divergent boundary? _______________________________________________________________ 

________________________________________________________________________________ 
 

13. Hand Simulation:  Move your hands to model how plates move along a divergent boundary.  Describe 

how you moved your hands to model movement along a divergent boundary._____________________  

__________________________________________________________________________________ 

 
14. Locate: Put an X through each picture that does not divergent boundaries.    
 

 
A                                       B                                       C                                      D     

 
 
 
 
 
 
 
 
 
 
 

Assessment 
Get the Gizmo ready:  

 Select ASSESSMENT QUESTIONS 

 
Record your answer for each of the Assessment Questions: 

1.  _______ 

2.  _______ 

3.  _______ 

4.  _______ 

5.  _______ 
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Date ________________________ Period ________________________ Name ________________________________________ 

 

SECTION 4 Causes of Plate Motions 

 

 

 

 

convection 

 

 

ridge push 

 

slab pull 

 

 

 

mechanism 

 

 

Consider the title of Section 4. List three things that might be discussed in 
this section. 

1. ______________________________________________________________ 

2. ______________________________________________________________ 

3. ______________________________________________________________ 

Use your text to define the following term. 

________________________________________________________________ 

________________________________________________________________ 

Use your text to define each term. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Define the following term. 

________________________________________________________________ 

________________________________________________________________ 
 

Review Vocabulary 

Academic 
Vocabulary 

New Vocabulary 

MAIN IDEA DETAILS 

SECTION 4 Causes of Plate Motions (continued) 
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Name ____________________________________ 

 

Mantle 
Convection 

Use with pages 486 487. 

 

 

 

 

 

Use with pages 487 488. 

 

Identify two factors that cause convection. Describe the movement of a 
convection current and sketch a current. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Compare the processes of ridge push and slab pull by filling in the 
table below. 

 Type of plate 
boundary 

Description of 
movement 

Impact on plate 
tectonics 

Ridge 
push 

   

Slab pull    

Explain mantle convection currents by completing the following sentences. 

________ currents in the ____ are thought to be the mechanism 

behind ________. The mantle is like soft ________, 

so it can be moved like a fluid by convection currents. 

________ starts the convection 

currents moving. Hot mantle material is ________ than the cooler 

mantle material. Therefore, it ____ . Cooler parts of the mantle 

____ toward the ____. 
 
 

MAIN IDEA DETAILS 
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Name ____________________________________

 

Mantle 
Convection 

Use with pages 486 488. 

 

 

Use with pages 486 488. 

Create a diagram to illustrate convection currents in the mantle. Use 
Figure 21 to help you. 

 convection current  crust  divergent plate 

 asthenosphere  convergent plate  boundary 

 upper mantle  boundary  ridge push 

 trench  slab pull  lithosphere 

Identify unanswered questions that scientists still have about convection 
currents and plate tectonics. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

Draw a connection between heating soup on the stove and convection currents in the Earth. 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

ANALOGY 

MAIN IDEA DETAILS 
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Plate Tectonics Chapter Wrap-Up

Name ____________________________________

 

 

 
 

 

 

 

Review 

 

 
 listed 

answers you discovered as you worked through the chapter. 

W 
What I Wanted to Find Out 

L 
What I Learned 

1. ________________________ 

 ________________________ 

2. ________________________ 

 ________________________ 

3. ________________________ 

 ________________________ 

1. ________________________ 

 ________________________ 

2. ________________________ 

 ________________________ 

3. ________________________ 

 ________________________ 

Use this checklist to help you study. 

 Study your Science Notebook for this chapter. 

 Study the definitions of vocabulary words.   

 Review daily homework assignments.  

 Reread the chapter and review the tables, graphs, and illustrations. 

 Answer the Section Review questions at the end of each section. 

 Look over the Study Guide at the end of the chapter. 

After reading this chapter, list three things you have learned about plate tectonics. 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________
 

SUMMARIZE 



 

Student worksheet 

Cracked plates 
Map URL: https://esriurl.com/earthGeoInquiry6 
Student name: ___________________________________________ 
 
ENGAGE 

● Click the URL above to launch the map. 
● Where have you heard of earthquakes occurring? 

__________________________________________________________________ 
● Is there a pattern to the quakes that students have heard about? 

__________________________________________________________________ 
● With the Details button underlined, click the button, Show Contents of Map (Content). 
● Turn on the layer, Global Quakes Of Large Magnitude 5.8 Or Greater. 
● What patterns are visible where quakes occurs? 

__________________________________________________________________ 
● What is happening to the area within a ring of earthquakes? 

__________________________________________________________________ 
 
EXPLORE 

● Turn on the layer, Relative Motion At Plate Boundaries. 
● Note that you will not see anything until you perform the next step. 
● Press the button, Bookmarks. 
● Select each bookmark and describe the plate movement at the bookmark. 

__________________________________________________________________ 
__________________________________________________________________ 
__________________________________________________________________ 

 
EXPLAIN 

● Earthquakes occur where large pieces of the earth’s crust run into, pull away from, or 
slide against other 

● pieces of independent crust. 
● Turn on the layer, Plate Boundaries. 
● Click the layer name, Plate Boundaries, to see its legend. 
● Choose each bookmark in turn (South America, California, and Mid Atlantic Ridge). 
● What are plates that collide head-on called? 

__________________________________________________________________  
● What are boundaries called where plates are stretched apart? 

__________________________________________________________________ 
● What are boundaries called where plates are in a side-swipe collision? 

__________________________________________________________________ 
● Turn off the layer, Global Quakes Of Large Magnitude 5.8 Or Greater. 

 
 

 

 
ELABORATE 

● Turn on the layer, South American Quakes. Pan the map to South America. 
● Hover over the layer name, South American Quakes. 
● Click the button, Change Style. 
● Change the attribute (#1) from Show Location Only to Depth_km. 
● The new symbology draws dots larger according to how deep quakes occur. Click 

Done to apply these changes. 
● Do these earthquakes occur only at the boundary between plates? 

__________________________________________________________________ 
● Suggest a hypothesis for what is happening to these colliding earthquakes. 

__________________________________________________________________ 
● Ask students to construct a three row table where earthquakes occur compared to 

plate boundary types.  
 

 Quakes compared to 
boundary 

Pattern of depths of 
quake 

Convergent   

Divergent   

Transform   

 
 
 
EVALUATE 

● Turn on the layer, Caribbean Quakes. 
● Determine which type of plate boundary occurs here based on your table. 

__________________________________________________________________ 
  

 
 
 
 
 
 
 
 

______________________________________________________________________ 
Licensed for educator reuse under CC By-NC-SA 
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EARTH’S TECTONIC PLATES 

 

Use with Chapter 17 
Section 17.3 
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Teaching Transparency 
 

WORKSHEET 48 

Date ________________________ Period ________________________ Name ________________________________________ 

 

EARTH’S TECTONIC PLATES 
1. In what direction is the Pacific Plate moving? 

 ____________________________________________________________________________________ 

2. Are the Pacific Plate and the Antarctic Plate moving toward each other, away from each other, or 
past each other? Explain your answer. 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

3. What type of boundary separates the South American Plate from the Nazca Plate?  
Explain your answer. 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

4. Describe the relative motion between the North American Plate and the Pacific Plate. 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

5. Between which plates is the relative motion the fastest? 

 ____________________________________________________________________________________ 

6. Would you predict that, over time, the distance between New York and Miami will increase, 
decrease, or stay the same? Explain your answer. 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

7. Would you predict that, over time, the distance between New York and Lisbon, a city in southern 
Europe, will increase, decrease, or stay the same? Explain your answer. 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 ____________________________________________________________________________________ 

 

 

Use with Chapter 17 
Section 17.3 



 

 Map URL: http://esriurl.com/earthgeoinquiry6 

 

Can earthquakes occur anywhere on the earth? ʅ 
Click the URL above to launch the map. 

? Where have you heard of earthquakes occurring?  
 
? Is there a pattern to the quakes that you have have heard about?  
 
With the Details button underlined, click the button, Show Contents of Map (Content). ʅ Turn on the 
layer, Global Quakes Of Large Magnitude 5.8 Or Greater.  
 
? What patterns are visible where quakes occurs?   
 
 
? What is happening to the area within a ring of earthquakes?   
 
 

 

How many different ways can you crash your car? ʅ 

Turn on the layer, Relative Motion At Plate Boundaries.  

– Note that you will not see anything until you perform the next step. ʅ Press the button, 
Bookmarks. 

–  
ʅ Select each bookmark and match it with the car crash that describes the plate movement at the bookmark.  
South America    a. side swipe 
California    b. direct collision 
Mid Atlantic Ridge   c. ripped apart 
  

 

What are these types of plates called? 
– Earthquakes occur where large pieces of the earth’s crust run into, pull away from, or 

slide against other pieces of independent crust. 
ʅ Turn on the layer, Plate Boundaries. ʅ Click the layer name, Plate Boundaries, to see 
its legend. ʅ Choose each bookmark in turn (South America, California, and Mid 
Atlantic Ridge). 
 
? What are plates that collide head-on called?  
What are boundaries called where plates are stretched apart?  
? What are boundaries called where plates are in a side-swipe collision?  
 
ʅ Turn off the layer, Global Quakes Of Large Magnitude 5.8 Or Greater.  

more  

 

 

 

  

 

How are earthquakes distributed differently at each plate boundary type? 

ʅ Turn on the layer, South American Quakes. Pan the map to South America. 
ʅ Hover over the layer name, South American Quakes. ʅ  Click the button, 
Change Style. ʅ Change the attribute (#1) from Show Location Only to 
Depth_km. 
– The new symbology draws dots larger according to how deep quakes occur. Click Done to apply these 

changes. 
 
? Do these earthquakes occur only at the boundary between plates?  
 
? Suggest a hypothesis for what is happening to these colliding earthquakes.  
 
? Fill in the table where earthquakes occur compared to plate boundary types.  

     Quakes compared to boundary     Pattern of depths of quake 
 Convergent  Only one side          Gets deeper under continent 
 Divergent            

Transform        

 

Evaluate 

Which type of boundary separates the Caribbean and the Gulf of Mexico? ʅ Turn on 

the layer, Caribbean Quakes.  

? Determine which type of plate boundary occurs here based on your table.  

 

 

 

MEASURE  BOOKMARK 

• Click the button, Measure. 
• Click the Distance button. Choose unit of measurement. 
• Click once on the map to start the measurement; click again to 

change direction. Double click to stop. 

• Click the button, Bookmarks. 
• Choose a bookmark. 
• The map move to the locatoin and scale set in the bookmark. 

Next Steps 

DID YOU KNOW? ArcGIS Online is a mapping platform freely available to public, private, and home schools. A school subscription 
provides additional security, privacy, and content features. Learn more about ArcGIS Online and how to get a school subscription at  
http://www.esri.com/schools. 

THEN TRY THIS... 
• Explore the 2015 Nepal earthquakes with the story map at http://esriurl.com/Geo519.   
• Log in to the school’s ArcGIS Online organizational subscription. Use Analysis tools to identify patterns in either depth or time. 

 



 

Student worksheet 

Mountain building 
Map URL: https://esriurl.com/earthGeoInquiry9 
Student name: ___________________________________________ 
 
ENGAGE 

● How many mountain ranges can you name? How many do you think there are? 
________________________________________________________________ 

● Click the map URL link above to start the map. 
● With the Details button underlined, click the button, Show Contents of Map (Content). 
● Click the button, Bookmarks. Select Rocky Mountains. 
● Select the bookmark, Andes Mountains. 
● Compare and contrast the Andes and Rocky Mountains (e.g. Where are the 

mountains on each continent?  How wide or long is each range? Where are the 
nearest tectonic plates?) 
 ________________________________________________________________ 
________________________________________________________________ 

 
EXPLORE 

● Check the box to the left of the layer name, Tectonic Boundaries. 
● Select the bookmark, All Mountains. 
● Mountains are “built up” through pressures on the earth’s crust when plates collide. 
● Where do mountain ranges occur in relationship to tectonic plates?  

__________________________________________________________________ 
 
EXPLAIN 

● Count the number of mountain ranges that occur near each boundary type. Based on 
this information, from which type of boundary are mountains more likely to occur? 
________________________________________________________________ 

● Why would this plate boundary type be better at creating mountains? 
________________________________________________________________ 

● Turn off the layer, World Mountain Ranges. 
 
 
ELABORATE 

● Turn on the layer, Ranges Away From Boundaries. 
● Explore the mountain ranges that do not appear to be located near plate boundaries. 
● From what you are learning about how mountains form, which plate would North 

America have had tocollide with to form the Appalachian mountains? 
________________________________________________________________ 

● Is there evidence in Europe of this collision? Which range is it? 
________________________________________________________________ 

● Why do some mountain ranges appear not to be located near plate boundaries?  

 

________________________________________________________________ 
 

 
EVALUATE 

● Looking at Turn on the two layers, Plate Motions (mm/year) and World Mountain 
Ranges. 

● Consider how mountain heights might compare to the speeds of the colliding plates. 
● Rank the mountains with the highest peaks: Himalayas, Andes, or Rocky Mountains. 

________________________________________________________________ 
● What is the relationship between the speed of plates and height of mountain ranges?  

________________________________________________________________ 
 
 
 
 
 
 
 
 
 

______________________________________________________________________ 
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NAME: _______________________________________________________ DATE: _______________________ PERIOD: _______________

Sea-Floor Spreading Lab

INTRODUCTION

In the late 1950s, considerable research was conducted to find a means of detecting large steel 
objects beneath the ocean surface (submarines). As a result, sensitive equipment was constructed 
that could detect very small changes in the earth's magnetic field - and could be carried in 
aircraft and used to survey large areas from the air. Surveys of the oceans, and in particular, areas 
on either side of the mid-ocean ridges, showed patterns of magnetic anomalies that were 
repeated (mirrored) on either side of the spreading ridge. The patterns were carefully plotted, 
mapped and analyzed.  Scientists suggested that the earth's magnetic field periodically reversed 
direction (North became south, south became north) over many thousands of years. When the 
reversal occurred, it did so rapidly. As magma erupted along the divergent plate boundary, 
magnetic minerals within the cooling lava became aligned with the earths magnetic field at the 
time of cooling. When the lava solidified, the pattern of magnetic alignment was locked into the 
rock. When the magnetic field changed 
direction again, the rock alignment remained 
as a record of the earth's magnetism at the 
time of cooling.  Careful measurements 
showed that the patterns of North and South 
alignment matched exactly on either side of 
the spreading ridge as seen on the right. 
Additionally, it was noted that the ages of the 
rocks increased as distance from the ridge 
increased.  New crust is being created along 
the divergent plate boundaries and forcing 
the older crust towards the coastlines.  The 
observation of the oldest crust being far from 
the boundary and the newest crust being 
right along it supports the idea that the plates 
are diverging.  These two pieces of evidence 
support the theory of sea-floor spreading.

PROCEDURE

As a class, we will create a model of the Mid-Atlantic Ridge.  This model will demonstrate the 
motion of the plates at a divergent plate boundary as well as how the age of the sea-floor 
increases as you approach the coastlines.  You will also observe the mirror image of magnetic 
polarity recorded in the rocks on either side of the ridge.  Please refer to this demonstration and 
your understanding of Earth Science to complete the questions and problems on the following 
pages.

INSTRUCTIONS: Please plot the data below on the graph.  Place dots in the appropriate places 
using the AGE and LONGITUDE data.  Before connecting the dots, note where the polarity was N 
and where it was S.  Connect areas with N polarity using a line of one color and the areas with S 
polarity using a line of a different color.  Be sure and make a key below showing which color 
represents which polarity.  Then mark where the plate boundary is located.

DATA TABLE

AGE (millions 
of years)

LONGTIUDE

MAGNETIC 
POLARITY
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ANALYSIS AND CONCLUSION

1. Describe what happened as you moved the compass over the “sea-floor” from South America 
to the ridge and then to Africa:  
________________________________________________________________________________________________
________________________________________________________________________________________________

2. State the relationship between age of oceanic crust and distance from divergent plate 
boundary: 
________________________________________________________________________________________________
________________________________________________________________________________________________

3. What is magnetic polarity? How does the oceanic crust record the polarity? 
________________________________________________________________________________________________
________________________________________________________________________________________________

4. What type of rock is oceanic crust generally made of? ________________________________________

5. What type of rock is continental crust generally made of? _____________________________________

6. Which type of crust is thicker? ________________________________________________________________

7. Which type of crust is more dense? ___________________________________________________________

8. As you travel from a spreading center towards a coastline, what happens to the thickness of 
sediment on the sea-floor? Explain why. 
________________________________________________________________________________________________
________________________________________________________________________________________________

9. How does the observed change in sea-floor age support the theory of sea-floor spreading? 
________________________________________________________________________________________________
________________________________________________________________________________________________

10. How does the observed pattern of magnetic reversals support the theory of sea-floor 
spreading?
________________________________________________________________________________________________
________________________________________________________________________________________________

11. If there is constantly new sea-floor being created along mid-ocean ridges, how come the 
planet is not increasing in size?
________________________________________________________________________________________________
________________________________________________________________________________________________
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