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AIM 3: What are the apparent motions of the sun? 
 
HW  

·  Read “Apparent Motions of the Sun” p216-219 
·  Do all questions on Part A&B-1 on p219-222 

 
Review Unit 

·  Do all Chapter Review Questions p223-226 
 
The term apparent motion refers to the motion of celestial objects such as the Sun. They do not move because it is the Earth 
that rotates.  
 

·  The apparent solar day is from noon to noon the next day.  
  
A sundial shows time.  

 
·  The shadow of a stick moves across a marked dial as the Sun moves across the sky. The shadow is long at sunrise, 

decreases until noon when it is the shortest and increases until sunset.  

 
 
The seasons are caused by 

·  the 23 1/2 o tilt of Earth's axis  
·  our orbit around the sun  

  
 
Summer in the Northern Hemisphere occurs when the Northern Hemisphere is tilted toward the sun.  
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Winter in the Northern Hemisphere occurs when the Southern Hemisphere is tilted toward the sun.  
 

 
 
 
 
 
 
 
 
 
 
 
Spring and fall in the Northern Hemisphere occurs when the Earth is not tilted toward the sun. 
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At the autumnal equinox (about September 23) the sun rises due east and sets due west.  

·  Daylight lasts for 12 hours. 
·  It is the beginning of fall, or autumn, in the Northern Hemisphere.  

  
At the winter solstice (about December 21) the sun rises south of due east. 

·  It is the shortest daylight period of the year.  
·  It is the beginning of winter in the Northern Hemisphere.  

  
At the vernal equinox (about March 23) the sun rises due east and sets due west.  

·  Daylight lasts for 12 hours.  
·  It is the beginning of spring in the Northern Hemisphere.  
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At the summer solstice (about June 21) the sun rises north of due east.  
·  It is the longest daylight period of the year.  
·  It is the beginning of summer in the Northern Hemisphere.  

  
The Tropics of Cancer (23 1/2 o North) and the tropics Capricorn (23 1/2 o South) mark the latitudes within which the noon 
sun can be at the zenith.  
  
At the poles there are six months of daylight, followed by six months of darkness.  
  
TEST YOUR UNDERSTANDING 
8/07 
Base your answers to questions 44 through 46 on the world map below. The shaded portion of the map indicates areas of 
night, and the unshaded portion indicates areas of daylight on a certain day of the year. Dashed latitude lines represent the 
Arctic Circle (66.5° N) and the Antarctic Circle (66.5° S). Point A is a location on Earth’s surface. 

 
  
44 Which diagram shows the position of Earth relative to the Sun’s rays on this day? 

 
45 Approximately how many hours of daylight would occur at position A on this day?     (1) 6     (2) 9     (3) 12     (4) 15 
46 On this day, the duration of daylight from the equator to the Arctic Circle 
        (1) decreases, only     (2) increases, only     (3) decreases, then increases     (4) increases, then decreases 
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Base your answers to questions 57 through 59 on the graph below, which shows the average monthly temperatures for a year 
for city X and city Y. Both cities are located at the same latitude. 

 
57 What was the range in the average monthly temperatures for city Y during the year? 
58 Explain why city X has a greater difference between summer and winter temperatures than city Y. 
59 What evidence shown on the graph indicates that both cities, X and Y, are located in the Northern Hemisphere?  
Base your answers to questions 75 through 77 on the data table below. A student recorded the hours of daylight and the 
altitude of the Sun at noon on the twenty-first day of every month for one year in Buffalo, New York. 
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75 On the graph below, draw a line to represent the general relationship between the altitude of the Sun at noon and the 
number of hours of daylight throughout the year at Buffalo.  

 
76 The sky model diagram below shows the apparent path of the Sun on March 21 for an observer in Buffalo, New York. 
Draw a line to represent the apparent path of the Sun from sunrise to sunset at Buffalo on May 21. Be sure your path 
indicates the correct altitude of the noon Sun and begins and ends at the correct positions on the horizon.  

 
77 On the same sky model diagram above, place an asterisk (!) at the apparent position of the North Star as seen from 
Buffalo.  
6/07 
4 The average temperature at Earth’s equator is higher than the average temperature at Earth’s South Pole because the South 
Pole 
         (1) receives less intense insolation      (2) receives more infrared radiation      

(3) has less land area        (4) has more cloud cover 
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26 A student in New York State looked toward the eastern horizon to observe sunrise at three different times during the year. 
The student drew the following diagram that shows the positions of sunrise, A, B, and C, during this one-year period. 

 
Which list correctly pairs the location of sunrise to the time of the year? 

         
27 Which graph best represents the average monthly temperatures for one year at a location in the Southern Hemisphere? 

            

 
1/07 
5 If Earth’s axis were tilted less than 23.5°, which seasonal average temperature change would occur in New York State? 
         (1) Spring and fall would be cooler.      (2) Spring and fall would be warmer.      

(3) Winter would be cooler.       (4) Summer would be cooler. 
13 The diagram below shows the apparent daily path of the Sun, as viewed by an observer at a certain latitude on three 
different days of the year. 

 
At which latitude were these apparent Sun paths most likely observed?      (1) 0°      (2) 23.5° N     (3) 43° N     (4) 66.5° N 
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Base your answers to questions 64 and 65 on the data table below, which shows the azimuths of sunrise and sunset on August 
2 observed at four different latitudes. Azimuth is the compass direction measured, in degrees, along the horizon, starting from 
north. 

 
64 On the outer edge of the azimuth circle below, mark with an X the positions of sunrise and sunset for each latitude shown 
in the data table. Write the correct letter code beside each X. The positions of sunrise and sunset for 30° N have been plotted 
and labeled with letters A and B. 

 
65 State the relationship at sunrise between the latitude and the azimuth.  
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8/06 
21 Which diagram best shows the Sun’s apparent path, as seen by an observer on July 21 in New York State? 

 
30 The diagram below shows Earth on a particular day in its orbit around the Sun. The dashed line represents Earth’s axis. 

 
Which date is represented by the diagram?    (1) March 21     (2) June 21     (3) September 23     (4) December 21 
6/06 
9 The diagram below shows the altitude of the Sun at solar noon on March 21, as seen by an observer at 42° N latitude. 

 
Compared to the altitude of the Sun observed at solar noon on March 21, the altitude of the Sun observed at solar noon on 
June 21 will be 
            (1) 15° higher in the sky     (2) 23.5° higher in the sky     (3) 42° higher in the sky     (4) 48° higher in the sky 
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18 The diagram below represents the direction of Earth’s rotation as it appears from above the North Pole. Point X is a 
location on Earth’s surface. 
  

 
The time at point X is closest to     (1) 6 a.m.     (2) 12 noon     (3) 6 p.m.     (4) 12 midnight 
1/06 
Base your answers to questions 39 through 41 on the diagram below and on your knowledge of Earth science. The diagram 
shows a pin perpendicular to a card. The card was placed outdoors in the sunlight on a horizontal surface. The positions of 
the pin’s shadow on the card were recorded several times on March 21 by an observer in New York State. 

 
39 Which diagram best represents the length of the pin’s shadow at 2 p.m. on March 21? 

 
40 The changing location of the pin’s shadow on March 21 is caused by 
        (1) the Sun’s rotation     (2) the Sun’s revolution     (3) Earth’s rotation     (4) Earth’s revolution 
 
 



 
11

41 On June 21, the card and pin were placed in the same position as they were on March 21. The diagram below shows the 
positions of the pin’s shadow. 

 
Which statement best explains the decreased length of each shadow on June 21? 
        (1) The Sun’s apparent path varies with the seasons.     (2) The Sun’s distance from Earth varies with the seasons. 
        (3) The intensity of insolation is lower on June 21.          (4) The duration of insolation is shorter on June 21. 
6/04 
5 On June 21, where will the Sun appear to rise for an observer located in New York State?   

(1) due west     (2) due east     (3) north of due east     (4) south of due east  
22 The diagram below shows the shadow cast by a telephone pole on March 21 at solar noon at a location in New York State.  

 
Which shadow was cast by the same telephone pole on June 21 at solar noon?  
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 Base your answers to questions 52 through 54 on the diagram provided in your answer booklet, which represents the Sun's 
rays striking Earth at a position in its orbit around the Sun.  

 
52 Neatly and accurately shade the area of Earth that is in darkness.   
53 Draw the line of latitude that is receiving the Sun's direct perpendicular rays on this date.   
54 What month of the year is represented by the diagram? 
1/04 
37 At which latitude can the noontime Sun be observed in the northern part of the sky?      

(1) 0°     (3) 60° N     (2) 30° N     (4) 90° N  
8/03 
11 The diagram below represents Earth at four different positions, A, B, C, and D, in its orbit around the Sun.  

 
Between which positions would New York State be experiencing the summer season?  

(1) A and B   (2) B and C   (3) C and D   (4) D and A  
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Base your answers to questions 52 through 54 on the diagram below, which shows the altitude of the Sun at solar noon on 
certain dates. The positions of the Sun, labeled A, B, and C, were measured by an observer at 42 north latitude. The date 
when the Sun was observed at position A has been deliberately left blank.  

 
52 Which season begins in New York State when the noontime Sun is observed at position A? 
53 Position B represents the Sun's position at solar noon on March 21. On what other date of the year would the noontime 
Sun be observed at position B? 
54 What is the total change in altitude that occurs as the noontime Sun appears to move from position A to position C? 
Base your answers to questions 48 and 49 on the diagram below, which shows numbered positions of the Sun at four 
different times along the Sun's apparent daily path, as seen by an observer in New York State. Numbers 1 through 4 represent 
apparent positions of the Sun.  

 
48 The observer had the longest shadow when the Sun was at position     (1) 1      (2) 2      (3) 3     (4) 4  
49 During which day of the year is the Sun most likely to follow the apparent path shown?     

(1) March 1      (2) July 1      (3) October 1      (4) December I  
6/03 
Base your answers to questions 41 through 43 on the diagram below, which shows a model of the apparent path and position 
of the Sun in relation to an observer at four different locations, A, B, C, and D, on Earth's surface on the dates indicated. The 
zenith (z) and the actual position of the Sun in the model at the time of the observation are shown. [The zenith is the point 
directly over the observer. 
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41 According to the Sun's actual position shown in the diagrams, the most intense insolation is being received by the observer 
at location  (1) A      (2) B    (3) C    (4) D  
42  Where on Earth's surface is the observer at location C located?  

(1) at the Equator     (2) at the South Pole     (3) at the North Pole     (4) in Oswego, New York  
43 From sunrise to sunset at location B, the length of the observer's shadow will  

(1) increase, only     (2) decrease, only     (3) increase, then decrease     (4) decrease, then increase  
Base your answers to questions 49 and 50 on the diagram below, which shows sunlight entering a room through the same 
window at three different times on the same winter day.  

 
49  The apparent change in the Sun's position shown in the diagram is best explained by  

(1) the Sun rotating at a rate of 15 o per hour                   (2) Earth rotating at a rate of 15 o per hour  
(3) the Sun's axis tilted at an angle of 23 1/2  o               (4) Earth's axis tilted at an angle of 23 1/2 o 

50 This room is located in a building in New York State. On which side of the building is the window located?   
(1) north   (2) south   (3) east     (4) west 

1/03 
48 The maps below show the amount of sea ice surrounding the continent of Antarctica at two different times of the year. 
Map A represents late August when the area covered by sea ice approaches its greatest extent. Map B represents the 
minimum extent of sea ice.  

 
Which month is most probably represented by map B?     (1) February    (2) May   (3) June   (4) October  
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36 The table below shows the duration of insolation at different latitudes for three different days during the year.  

 
Which dates are represented most correctly by Day 1, Day 2, and Day 3, respectively? 
                (1) March 21, September 22, December 21                       (2) June 21, September 22, December 21  
                (3) September 22, December 21, March 21                       (4) December 21, March 21, June 21  
40 The diagram below shows the apparent path of the Sun as viewed by an observer at a certain Earth location on March 21.  

 
At which latitude is the observer located?  
        (1) the Equator (0o)     (2) 23 1/2o N           (3) 66 1/2o N           (4) 90o N  
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Base your answers to questions 52 and 53 on diagrams I through III below. Diagrams I, II, and III represent the length and 
direction of the shadow of a vertical stick measured at noon on three different dates at 42o N latitude.  

 
52 Explain how the changing altitude (angle of incidence) of the noon Sun affects the length of the shadows shown in the 
diagrams. 
53 On the diagram provided in your answer booklet, draw the direction and length of the shadow at noon that will most likely 
be observed at 42oN latitude on June 21. 

 
8/02 
1 The apparent rising and setting of the Sun, as viewed from Earth, is caused by    

(1) Earth's rotation (2) Earth's revolution (3) the Sun's rotation (4) the Sun's revolution  
2 in which direction on the horizon does the Sun appear to rise on July 4 in New York State?    

(1) due north    (2) due south   (3) north of due east (4) south of due east  
7 Which diagram represents the approximate altitude of Polaris as seen by an observer located in Syracuse, New York?  
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Base your answers to questions 36 through 38 on the diagram below, which represents the position of the Sun with respect to 
Earth's surface at solar noon on certain dates. The latitudes of six locations on the same line of longitude are shown. The 
observer is located at 42 o N in New York State. The date for the Sun at position A has been deliberately left blank.  

 
36 At which New York State location could the observer be located?    

(1) Plattsburgh         (3) New York City  (2) Mount Marcy         (4) Slide Mountain  
37 When the Sun is at position A, which latitude receives the most direct rays of the Sun?  

(1) Tropic of Cancer (23.5 oN) (2) Tropic of Capricorn (23.5 oS) (3) Equator (0 o ) (4) Antarctic Circle (66.5  o S)  
38 When the Sun is at the March 21 position, New York State will usually have  

(1) longer days than nights    (2) 12 hours of daylight and 12 hours of darkness 
               (3) the lowest annual altitude of the Sun at solar noon (4) the highest annual altitude of the Sun at solar noon  
6/02 
5 On June 21, some Earth locations have 24 hours of daylight. These locations are all between the latitudes of  

(1) 0o and 23  ½ oN  (2) 23 ½ o N and 47 oN  (3) 47 oN and 66 ½  oN  (4) 66 ½  oN and 90 oN  
1/02 
1 Summer days in New York State are likely to be hotter than winter days because in summer  

(1) Earth is closer to the Sun     (2) the number of sunspots increases    
(3) Earth's northern axis is tilted toward the Sun    (4) the Sun gives off more energy  

8/01 
25 The apparent daily path of the Sun changes with the seasons because   

 (1) Earth's axis is tilted (2) Earth's distance from the Sun changes (3) the Sun revolves (4) the Sun rotates  
Base your answers to questions 53 through 55 on the diagram below, which represents Earth at a specific position in its orbit 
as viewed from space. The shaded area represents nighttime. Points A and B are locations on Earth's surface.  

 
53  
    a State the month in which Earth is at the position shown in the diagram.   
    b State the latitude that receives the most intense radiation from the Sun when Earth is at this position in its orbit. 
54 Describe the length of daylight at point A compared to the length of daylight at point B on the day represented by the 
diagram.  
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55 The model of Earth below represents Earth in its orbit 6 months later.  

  
·  draw the position of Earth's axis and label the axis  
·  label the North Pole  
·  draw the position of Earth's Equator and label the Equator 

6/01 
14  A student read in a newspaper that the maximum length of the daylight period for the year in Syracuse, New York, had 
just been reached. What was the date of this newspaper?  

(1) March 22     (2) June 22    (3) September 22   (4) December 22  
Base your answers to questions 52 through 56 on the diagram below. The diagram represents the apparent path of the Sun 
observed at four locations on Earth's surface on March 21. The present positions of the Sun, Polaris, and the zenith (position 
directly overhead) are shown for an observer at each location.  

 
52 The observer at location A casts a shadow at the time represented in the diagram.  
    a State the compass direction in which the observer at location A must look to view her shadow. 
    b  Describe the change in the length of the shadow that will occur between the time shown and sunset. 
53 State the approximate time of day for the observer at location B when the Sun is at the position shown in the diagram.  
54 Explain why the intensity of sunlight at noon on March 21 is greater at location C than at the other locations. 
55 The observer at location D is located at a higher latitude than the other three observers. State one way that this conclusion 
can be determined from the diagram. 
56 State the other day of the year when the Sun's apparent path is exactly the same as that shown for these four locations on 
March 21.  


