
Base your answers to questions 1 through 3 on the diagram below and on your knowledge of Earth
science. The diagram represents the apparent path of the Sun across the sky at a New York State
location on June 21. Point A represents the position of the noon Sun. Points A and B on the path are
45 degrees apart.

A) B)

C) D)

1. Which diagram represents the correct position of Polaris as viewed from this New York State location
on a clear night?

A) be shorter, and the noon Sun will be lower in the sky
B) be longer, and the noon Sun will be higher in the sky
C) remain the same length, and the noon Sun will be lower in the sky
D) remain the same length, and the noon Sun will be higher in the sky

2. Compared to the Sun's apparent path on June 21, the Sun's apparent path on December 21 at this
location will

A) 1 h B) 2 h C) 3 h D) 4 h

3. How many hours (h) will it take for the apparent position of the Sun to change from point A to point B
?

A) Earth revolves around the Sun
B) Earth rotates on its axis
C) stars orbit around Earth
D) stars revolve around the center of the galaxy

4. As viewed from Earth, most stars appear to move
across the sky each night because



5. Base your answer to the following question on the diagram below, which represents Earth in its orbit
around the Sun. The position of Earth on the first day of each season is labeled A, B, C, and D.

A) the apparent shift in the path of a Foucault pendulum
B) deflection of planetary winds to the right in the Northern Hemisphere
C) the apparent rising and setting of the Sun
D) different constellations observed in the night sky throughout the year

Which event is caused by Earth's revolution?

A) 1 hour B) 6 hours C) 3 hours D) 4 hours

6. A camera was placed outside at night and pointed directly at Polaris and several other stars. The lens
was kept open and a time-exposure photograph was taken. The diagram below represents that
photograph of Polaris and star trails, with an angular protractor to measure apparent motion.

How many hours was the lens kept open to create the star trails in this photograph?



A) distance to a star
B) altitude of a star
C) mass of the Earth
D) mass of the suspended weight

7. The diagram below shows an instrument made from a
drinking straw, protractor, string, and rock.

This instrument was most likely used to measure the

A) Sun, only
B) Sun and the Moon, only
C) Moon and some stars, only
D) Sun, the Moon, and some stars

8. The spinning of Earth on its axis causes the apparent
rising and setting of the



9. Base your answer to the following question on the diagram of the Sun, Earth, and the constellation
Sagittarius shown below. Positions A through D show Earth in its orbit around the Sun on the first day
of each season. Sagittarius is represented in its position in space relative to Earth's orbit.

At which lettered position does Sagittarius appear highest in the sky at midnight to observers near
Earth's equator?

10. Base your answer to the following question on the
latitude and longitude system shown below. The map
represents a part of the Earth's surface and its
latitude-longitude coordinates. Points A through F
 represent locations in this area.

A) decrease B) increase
C) remain the same

As a person travels from location B to location E the
observed altitude of Polaris will

A) The stars appear to follow daily circular
paths around Polaris.

B) The apparent solar diameter varies throughout
the year.

C) The length of the daylight period varies
throughout the year.

D) The seasons (spring, summer, fall, and winter)
repeat in a cyclic pattern.

11. Based on observations made in the Northern
Hemisphere, which statement is the best supporting
evidence that the Earth rotates on its axis?

A) B)

C) D)

12. Which diagram correctly shows the apparent motion
of Polaris from sunset to midnight for an observer in
northern Canada?



A) The constellation Orion is only visible in the
night sky for part of the year.

B) The North Star, Polaris, is located above the
North Pole for the entire year.

C) The Sun appears to move across Earth’s sky at
D) The Coriolis effect causes Northern

Hemisphere winds to curve to the right.

13. Which observation provides the best evidence that
Earth revolves around the Sun?

A) 60° B) 45° C) 15° D) 4°

14. How many degrees does the Sun appear to move
across the sky in four hours?

A) May 21: Scorpius and Taurus B) August 21: Libra and Virgo
C) November 21: Gemini and Capricorn D) February 21: Leo and Cancer

15. The diagram below represents positions of Earth in its orbit around the Sun and twelve constellations
that can be seen in the midnight sky by an observer in New York State at different times of the year.
The approximate locations of the constellations in relation to Earth's orbit are shown.

Which date is correctly paired with two constellations that can be seen in the sky at midnight?



Base your answers to questions 16 and 17 on 
the map of the night sky below, which represents the apparent locations of some of the constellations
that are visible to an observer at approximately 40° N latitude at 9 p.m. in April. The point directly
above the observer is labeled zenith.

A) spin of the constellation on its axis
B) revolution of the constellation around the Sun
C) spin of Earth on its axis
D) revolution of Earth around the Sun

16. Which motion causes the constellation Leo to no longer be visible to an observer at 40º N in October?

A) B)

C) D)

17. Which map best illustrates the apparent path of Virgo during the next 4 hours?



A) 1° N B) 30° N
C) 60° N D) 90° N

18. At a location in the Northern Hemisphere, a camera
was placed outside at night with the lens pointing
straight up. The shutter was left open for four hours,
resulting in the star trails shown below.

At which latitude were these star trails observed?

A) Libra and Virgo B) Gemini and Taurus
C) Aquarius and Capricorn D) Cancer and Sagittarius

19. The diagram below represents some constellations and one position of Earth in its orbit around the
Sun. These constellations are visible to an observer on Earth at different times of the year.

When Earth is located in the orbital position shown, two constellations that are both visible to an
observer on Earth at midnight are



A) The Earth actually moves around the Sun at a
rate of 15º per hour.

B) The stars actually move around the center of
the galaxy at a rate of 15º per hour.

C) The Earth actually rotates at a rate of 15º
per hour.

D) The stars actually revolve around the Earth at a
rate of 15º per hour.

20. Why do stars appear to move through the night sky
at the rate of 15 degrees per hour?

A) rotating for 12 hours
B) rotating for 1 day
C) revolving for 6 months
D) revolving for 1 year

21. The diagram below represents the apparent positions
of the Big Dipper, with respect to Polaris, as seen by
an observer in New York State at midnight on the
first day of summer and on the first day of winter.

The change in the apparent position of the Big
Dipper between the first day of summer and the first
day of winter is best explained by Earth

A) 12 B) 2 C) 6 D) 4

22. A camera was placed in an open field and pointed
toward the northern sky. The lens of the camera was
left open for a certain amount of time. The result is
shown in the photograph below. The angle of the arc
through which two of the stars appeared to move
during this time exposure is shown.

How many hours was the lens left open to produce
the photograph?

A) 90° N B) 42° N
C) 23.5° N D) 0°

23. The model below represents the apparent path of the
Sun across the sky on March 21 as seen by an
observer on Earth.

At which latitude is the observer located?



A) The angle of Polaris above the northern
horizon decreases.

B) The angle of Polaris above the northern
horizon increases.

C) Polaris appears to move westward.
D) Polaris appears to move eastward.

24. How does the position of Polaris appear to change
as an observer travels due north from the Equator?

25. Base your answer to the following question on the
diagram below which shows twelve constellations
that are visible in the night sky to an observer in
New York, over the course of a year. Different
positions of Earth are represented by letters A
 through D. The arrows represent the direction of
Earth's motion around the Sun.

A) Earth moves in its orbit
B) Earth is tilted on its axis
C) the lengths of day and night are different
D) the stars move around Earth as shown by star

trails

The constellations observed from New York when
Earth is at position A are different from the
constellations observed when Earth is at position C
 because

A) spin on its axis
B) movement around the Sun
C) axis having a 23.5° tilt
D) distance from the Sun

26. In New York State, the constellation Pisces can be
seen in the night sky between the middle of summer
and the middle of winter. The constellation Scorpio
can be seen in the night sky between early spring
and early fall. The reason these two constellations
can be viewed only at these times is a direct result of
Earth’s

A) The Earth's orbit is an ellipse.
B) The Earth has the shape of an oblate spheroid.
C) The Earth rotates on its axis.
D) The Earth revolves around the Sun.

27. Which statement best explains the apparent daily
motion of the stars around Polaris?

A)

B)

C)

D)

28. Which photograph of star trails was taken by an
observer facing directly north in New Jersey?



Base your answers to questions 29 and 30 on the data table below and on your knowledge of Earth
Science. The data table shows some constellations that can be seen by an observer in New York State
during different seasons.

A) above Earth's equator
B) above Earth's North Pole
C) overhead in New York State
D) between Earth and the center of the Milky Way

29. The diagram below represents a portion of the constellation Ursa Minor. The star Polaris is
identified.

Ursa Minor can be seen by an observer in New York State during all four seasons because Ursa
Minor is located almost directly

A) Earth revolves around the Sun.
B) Constellations revolve around the Sun.
C) The Moon revolves around Earth.
D) The Sun revolves around the center of the Milky Way.

30. Which statement best explains why some constellations are not seen during all four seasons?

A) rise in the east and set in the west
B) rise in the west and set in the east
C) move southward along an arc-shaped path
D) remain stationary in the sky

31. When observed from a location in Maine for one
night, the North Star (Polaris) appears to



A) Earth spins on its axis.
B) Earth orbits the Sun.
C) Lyra spins on its axis.
D) Lyra orbits Earth.

32. The diagram below represents the constellation Lyra.

Which statement best explains why Lyra is visible to
an observer in New York State at midnight in July
but not visible at midnight in December?



33. Base your answer to the following question on diagram below, which represents the Sun’s apparent
paths and the solar noon positions for an observer at 42° N latitude on December 21, September 23,
and June 21.

A) B)

C) D)

Which diagram best shows the location of Polaris relative to the observer?



A) Orion has an eccentric orbit around Earth.
B) Orion has an eccentric orbit around the Sun.
C) Earth revolves around the Sun.
D) Earth rotates on its axis.

34. The diagram below represents the major stars of the
constellation Orion, as viewed by an observer in
New Jersey.

Which statement best explains why Orion can be
observed from New York State on December 21 but
not on June 21?

A) Massena B) Niagara Falls
C) Utica D) New York City

35. During the month of January, at which location in
New York State is the Sun lowest in the sky at
solar noon?

A) locations of several stars at the same time
B) brightness of several stars over a period of time
C) position of one particular star at one particular

time
D) position of one star relative to the horizon

over a period of time

36. In order to describe the apparent daily motion of
stars, a person must observe the

A) Winds at different latitudes are curved different
amounts by the Coriolis effect.

B) Different star constellations are visible from
Earth at different seasons of the year.

C) The Sun follows an apparent arc across the sky
during the day.

D) The stars appear to circle Earth during the
night.

37. Which statement provides evidence that Earth
revolves around the Sun?

A) 60° B) 45° C) 3° D) 15º

38. To a nighttime observer on Earth, how many degrees
do the stars appear to move around Polaris in 3
hours?



Answer Key
Apparent Motion of the Stars and Sun

1. C
2. A
3. C
4. B
5. D
6. D
7. B
8. D
9. D or June 21
10. C
11. A
12. D
13. A
14. A
15. D
16. D
17. C
18. D
19. B
20. C
21. C
22. C
23. D
24. B
25. A
26. B
27. C
28. A
29. B
30. A
31. D
32. B
33. C
34. C
35. A

36. D
37. B
38. B


