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Clear as Night and Day:  
 Calculating Sunrise and Sunset
                                                                                              By Steven Branting

Guiding Question
What is the length of a degree longitude 
and latitude in your geographic location, 
and how does it affect sunrise and 
sunset?

Project Duration 
Two class periods

Grade Level 
Grades 6–9 (ages 11-14)

Learning Objectives
Students will be able to: 

sunlight across the surface of the Earth

observations
 

to another

calculation 

sunrise/sunset variability

Subjects

6
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Overview

 
 

the daily sunrise and sunset for any place on the planet 

function of latitude.

Before beginning the activity, have students identify how 

where they live. Have any of the students heard about or 
travelled to places where the sunrise and sunset pattern is 

see three parts to this activity:

of the lesson, as well as the sunset. Note: This lesson is 
not

a degree are still good candidates, given the accuracy of 
this lesson. 

Background

is that cities directly north and south of each other will 

at local noon.

allow different classes during the day to arrive at the 

on the accuracy they use to set the endpoints with the 

sunrise and sunset. Students should be aware that before 
twilight occurs.  

Twilight is divided into three categories: civil, nautical and 

TEACHER INSTRUCTIONS
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What is the length of a degree 
longitude and latitude in  
your geographic location,  
and how does it affect sunrise 
and sunset?
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night. The reverse of this order describes the twilight 
before sunrise.

Connections to National Standards
NATIONAL GEOGRAPHY STANDARDS

representations, tools, and technologies to acquire, 

present and plan for the future.

NCTM PRINCIPLES AND STANDARDS  
FOR SCHOOL MATHEMATICS, GRADES 6–8

and functions 

Vocabulary
degree, noun
longitude.
latitude, noun—distance north or south of the Equator, 

longitude, noun

sunset, noun

twilight, noun
and sunrise, or between sunset and full night, produced 

dust.

Extending the Learning

instead east to the boundary of the sunset curve to 

Additional Resources

 
 

reference-and-news/
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STUDENT INSTRUCTIONS

Iyour location on Earth—as described by longitude and 

will build understanding of how the Earth’s rotation and 

(2) calculate sunrise and sunset at your location.

question below.

Background
Latitude tells you how far north or south of the equator you are, while longitude provides the relative distance east or west of 

actual reported
an event called twilight

Part I: Determining Sunrise at Your Location
1. Navigate to the following website: www.csgnetwork.com/degreelenllavcalc.html

Calculated Results sections. Note and record the Length of A Degree of Longitude in Statue Miles as Variable A.

QUESTION 1: How far does the sun travel in one hour at your latitude?

Variable B = Variable A

2. File > New Project.

What is the length of a degree 
longitude and latitude in  
your geographic location,  
and how does it affect sunrise 
and sunset?

                                      By Steven Branting

Clear as Night and Day
 Calculating Sunrise and Sunset



Clear as Night and Day: Calculating Sunrise and Sunset    Student Instructions    Page 113

STUDENT INSTRUCTIONS

These can be added by selecting File > Add Data to Map. Add Data From: Data Library > All Data Files, and select 

3.  

Project > Settings > Edit Project Settings. Change the Map 
Background Color Apply and Close. 

Edit the Appearance of your Continents layer. Change the Fill Color to the Colorscheme Apply and Close.

Edit > Preferences. Measurement Units:
select international mi (Mile).

4.  

5.  
Re-center Projection 

with a (+) sign. 

Miller Cylindrical.

sunrise.
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STUDENT INSTRUCTIONS

6.  Project > Projection > 
Orthographic.

QUESTION 2: 

7. Re-Center Projection  
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STUDENT INSTRUCTIONS

QUESTION 3: 

8. Measurement Tool 

Variable C. 

the beginning of the sunrise boundary.  

QUESTION 4: 
 
 

you Variable D.

Variable D = Variable C/Variable B 

Subtract Variable D

Part II: Determining How Sunrise and Longitude are Related
1. File > Open Project…

2.  Open Project.

3.  

 
Re-Center Projection

4. 

noted in the table below (for each latitude 

Occurs.) 
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STUDENT INSTRUCTIONS

QUESTION 5: 
northward. Record your longitudes to the nearest whole degree.

 
5. Longitude at Which Sunrise Occurs Degrees 

Difference

QUESTION 6: 

differences will be.

Part III: Determine If Your Computer Keeps Track of Earth’s Rotation
QUESTION 7: 
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STUDENT ANSWER SHEETS

 __________________________________________  ______________________________

Clear as Night and Day

in your answers on these pages.

Part I: Determining Sunrise at Your Location

1. How far does the sun travel in one hour at your latitude?  ____________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

 _________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

 _____________________________________________________________

  ______________________________________________________________________________________________
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STUDENT ANSWER SHEETS

 __________________________________________  ______________________________

Clear as Night and Day
Part II: Determining How Sunrise and Longitude are Related

Record your longitudes to the nearest whole degree.

 

 ________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

 _________________________________________________________________

  ______________________________________________________________________________________
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STUDENT ANSWER SHEETS

 __________________________________________  ______________________________

Clear as Night and Day
Part III: Determine If Your Computer Keeps Track of Earth’s Rotation

 

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________
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ANSWER KEY

 __________________________________________  ______________________________

Clear as Night and Day Answer Key

in your answers on these pages.

Part I: Determining Sunrise at Your Location

1. How far does the sun travel in one hour at your latitude?  ____________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

 _________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

 _____________________________________________________________

  ______________________________________________________________________________________________

                     The Earth is round, and the day/night  
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ANSWER KEY

 __________________________________________  ______________________________

Clear as Night and Day Answer Key
Part II. Determining How Sunrise and Longitude are Related

Record your longitudes to the nearest whole degree.

 

 ________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

  ______________________________________________________________________________________

 _________________________________________________________________

  ______________________________________________________________________________________
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ANSWER KEY

 __________________________________________  ______________________________

Clear as Night and Day Answer Key
Part III. Determine If Your Computer Keeps Track of Earth’s Rotation

 

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________


