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Name: _________________________________

Partner: ________________________

Due Date: __________
Apparent Size of the Sun

Background

Hold your fist out at arm’s length in front of you.  How big does your fist appear? Now move your fist closer to you.  Does its apparent size increase, decrease, or stay the same?  The apparent size or diameter of an object in the sky, like your out-stretched fist, depends on your distance from them.  Apparent diameters are measured in degrees.  For example, the width of your fist viewed at arm’s length has an apparent diameter of about 10 ˚.  The apparent diameter of the sun, while in reality a much larger object than your fist, is less than 1 ˚.  


As Earth revolves in its elliptical orbit, its distance from the sun, and consequently the sun’s apparent diameter, varies.  Is distance from the sun a cause of seasons?  Is summer warmer because we are closer to the sun and winter colder because we are farther away?  In this activity, you will use data on the apparent size of the sun to determine whether distance from the sun can be a cause of seasons.

Objectives

· To construct a graph of solar apparent diameter data

· To interpret the graph in terms of Earth’s distance from the Sun

· To compare the graph with Earth’s seasonal changes

Materials

· Sharp Pencil

· Sheet of Graph Paper

Procedure

1. Review Data Table 1.  The data given is the apparent diameter of the sun as it appears from Earth.  Since the apparent diameter of the sun is less than 1˚ it is measured in minutes (’) and seconds (”).  There are 60 minutes in a degree and 60 seconds in a minute.

2. Using Data Table 1, plot on Figure 1 the apparent diameter of the sun for each of the dates listed.  Draw a smooth curve through the plotted points.

3. Referring to Data Table 2, use bolded lines to divide the graph and label the four seasons.
4. Lightly color entire section for each season on your graph (pay attention to the start and end dates) using the key below:
Winter – Blue
Spring – Green
Summer – Yellow
Autumn – Orange

5. Answer the questions in Analysis and Conclusions.
Data
	Table 1

	Date
	Apparent Angular Diameter
	
	Date
	Apparent Angular Diameter

	 January 1
	32’32”
	
	July 10
	31’28”

	January 10
	32’32”
	
	July 20
	31’29”

	January 20
	32’31”
	
	July 30
	31’31”

	January 30
	32’30”
	
	August 10
	31’34”

	February 10
	32’28”
	
	August 20
	31’37”

	February 20
	32’25”
	
	August 30
	31’41”

	March 1
	32’21”
	
	September 10
	31’46”

	March 10
	32’17”
	
	September 20
	31’51”

	March 20
	32’12”
	
	September 30
	31’57”

	March 30
	32’07”
	
	October 10
	32’02”

	April 10
	32’02”
	
	October 20
	32’08”

	April 20
	31’56”
	
	October 30
	32’13”

	April 30
	31’45”
	
	Nov 10
	32’18”

	May 10
	31’41”
	
	Nov 20
	32’23”

	May 20
	31’37”
	
	Nov 30
	32’26”

	May 30
	31’33”
	
	Dec 10
	32’29”

	June 10
	31’30”
	
	Dec 20
	32’31”

	June 20
	31’29”
	
	Dec 30
	32’32”

	June 30
	31’28”
	
	
	


	Table 2

	Season
	Start/End Date

	Spring


	March 21 – 

June 20


	Summer


	June 21 – September 22


	Fall/Autumn


	September 23 – December 20


	Winter


	December 21 – March 20



Figure 1
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Analysis
Answer the following in NEAT and COMPLETE sentences.

a. In general, how is the apparent size of an object affected by its distance from an observer?
__________________________________________________________________________________________________________________________________________________________________ 
b. Does an object appear larger when the observer is closer or farther away from it?

__________________________________________________________________________________________________________________________________________________________________
c. According to your graph, in which season is the sun’s apparent diameter largest?  
_________________________________________________________________________________
d. Will Earth be closer to or farther from the sun at that time?

_________________________________________________________________________________
e. In which season is the sun’s apparent diameter the smallest?  
_________________________________________________________________________________

f. Will Earth be closer to or farther from the sun at that time?
_________________________________________________________________________________

g. What is aphelion?  
__________________________________________________________________________________________________________________________________________________________________
h. From your graph, determine between which dates Earth is at aphelion.

_________________________________________________________________________________

i. What is perihelion?  
__________________________________________________________________________________________________________________________________________________________________
j. From your graph, determine between which dates Earth is at perihelion.

_________________________________________________________________________________
Conclusion

1. State the relationship between apparent diameter and distance.

______________________________________________________________________________________________________________________________________________________________________________
2. During winter in the Northern Hemisphere, the apparent diameter of the Sun is much larger than in its summer season.  Explain how you know that distance from the sun is not a cause of the seasons (Refer to your answers to questions 1-3).
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Complete the following sections when instructed.

PART A:  Stellar PRE-LAB True/False 

Directions: Prior to completing the lab, read each statement and determine whether the statement is true or false. Indicate if the statement is True or False.
	Before
	Statement

	
	1. The Sun is always the same distance from the Earth.

	
	2. The apparent size of the Sun varies with distance from the Earth.

	
	3. The Sun is closer to the Earth during the summer.

	
	4. Aphelion is when the Sun is farther from the Earth.

	
	5. Summer is warmer than winter because we are closer to the Sun.

	
	6. The distance of the Sun in relation to Earth is the cause of our seasons.


PART B: Stellar POST-LAB True/False 

Directions: After completing the lab, read each statement and determine whether the statement is true or false. Indicate if the statement is True or False. 

	After
	Statement

	
	1. The Sun is always the same distance from the Earth.

	
	2. The apparent size of the Sun varies with distance from the Earth.

	
	3. The Sun is closer to the Earth during the summer.

	
	4. Aphelion is when the Sun is farther from the Earth.

	
	5. Summer is warmer than winter because we are closer to the Sun.

	
	6. The distance of the Sun in relation to Earth is the cause of our seasons.


PART C: Comparing your Answers 

Directions: After completing Parts A and B, reflect on the following: Did your answers change from Part A to Part B?  What did you learn?

____________________________________________________________________________________________________________________________________________________
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