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1. Base your answer to the following question on the graph below, which shows two days of tidal data
from a coastal location in the northeastern United States.
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If the pattern shown continues, the most likely height and time for the first high tide on day 3 would be

1) 2.2 meters at 4 a.m.
3) 2.2 meters at5a.m.

2) 2.3 meters at 4 a.m.
4) 2.3 meters at 5 a.m.

. A group of students observed and measured various
characteristics of a stream for one day. Which
statement about the stream is most likely an
inference?

1) The stream water is dark brown.

2) The water level of the stream will rise after the
next rainfall.

3) The velocity of the stream is greatest near the
outside of a meander.

4) The stream's depth is different at various
distances from the streambank.

. Under the same conditions of temperature and
pressure, three different samples of the same uniform
substance will have the same

2) density
4) volume

1) shape
3) mass

. The town of Massena, NY is located at approximately
1) 45°55'N 74°05' W 2) 44°55' N 74°55' W

3) 74°55' N 44°55'W 4) 74°05' N 44°05' W

5. Compared to the weight of a person at the North Pole,
the weight of the same person at the Equator would be

1) slightly less, because the person is farther from
the center of Earth

2) slightly less, because the person is closer to the
center of Earth

3) slightly more, because the person is farther from
the center of Earth

4) slightly more, because the person is closer to the
center of Earth

. Precise measurements of the Earth indicate that its
polar diameter is

1) shorter than its equatorial diameter
2) longer than its equatorial diameter
3) the same length as its equatorial diameter

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

1) 60° 2) 45° 3) 3°  4) 15°




Base your answers to questions 8 through 10on the diagram below, which has lettered arrows showing

the motions of Earth and the Moon.

Moonr @
Ear‘[hq\ -\\,)

(Not drawn to scale)

8. These lettered arrows represent motions that are

1) noncyclic and unpredictable
3) cyclic and unpredictable

Key

Arrow Motion

A Earth’'s rotation
on its axis

B Earth’s revolution
around the Sun

c The Moon’s rotation
on its axis

D The Moon's revolution
around Earth

2) noncyclic and predictable
4) cyclic and predictable

9. Which two motions are completed in about the same amount of time?

4) Aand D

10Which lettered arrow represents the motion that causes the Moon to show phases when view from

1) Aand B 2) Band C 3) Cand D
Earth
1) A 2) B 3) C

4) D

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

1) Earth revolves around the Sun

2) Earth rotates on its axis

3) stars orbit around Earth

4) stars revolve around the center of the galaxy

12. Compared to terrestrial planets, Jovian planets have

1) smaller equatorial diameters and shorter periods
of revolution

2) smaller equatorial diameters and longer periods
of revolution

3) larger equatorial diameters and shorter periods
of revolution

4) larger equatorial diameters and longer periods
of revolution




13. The map below shows four major time zones of the United States. The dashed lines represent
meridians of longitude. The locations of New York City and Denver are shown.

105° W

a0° W

120° W

75" W

Mountain |
time zone |

1 Pacific i
time zone &

_____ Denver |

Eastern
time zone

What is the time in New York City when it is noon in Denver?

1) 10 a.m. 2) 2 p.m. 3) 3p.m.

4) noon

14.

15.

The diagram below represents an observer
measuring the altitude of Polaris.

Zenith

3"

Polaris

3

53°

Y

At which latitude is this observer located?
1) 16°N 2) 37°N 3) 53°N 4) 90°N

Which star is more massive than our Sun, but has a
lower surface temperature?

1) 40 Eridani B
3) Aldebaran

2) Sirius
4) Barnard's Star

16. The model below shows the Sun's apparent path
across the sky for an observer in New York State.

On which day of the year was this path observed?

1) March 21 2) June 21
3) September 21 4) December 21

A major piece of evidence supporting the Big Bang
theory is the observation that wavelengths of light
from stars in distant galaxies show a

17.

1) redshift, appearing to be shorter
2) redshift, appearing to be longer
3) blueshift, appearing to be shorter
4) blueshift, appearing to be longer




18. The map below shows a portion of Earth's system of latitude and longitude and five surface locations
labeled A, B, C, D, and X.
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It is solar noon at location X. At which location will solar noon next occur?
1) A 2) B 3) C 4) D

19. Which model best represents the apparent path of the Sun observed at various times during the year at
the Equator?
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20. Base your answer to the following question on the time-exposure photograph shown below. The
photograph was taken by aiming a camera at a portion of the night sky above a New York State
location and leaving the camera's shutter open for a period of time to record star trails.

During the time exposure of the photograph, the stars appear to have moved through an arc of 120°.

How many hours did this time exposure take?
1) 5h 2) 8h 3) 12h

4) 15h

21.

The diagram below shows the altitude of the Sun at
solar noon on March 21, as seen by an observer at
42° N latitude.

March 21

Observer
located
at42° N

Horizon

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




Base your answers to questions 22 and 23 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
Jersey. Numbers 1 through represent apparent
positions of the Sun.

Sun's
apparent path
.y

22. 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 1

23. The observer had the longest shadow when the Sun
was at position

1  2)2 33 44

24. The diagram below represents Earth and the Moon
as viewed from above the North Pole. Points A, B,

C, and D are locations on Earth's surface.
Moon

O

B
c

(Mot drawn to scale)

According to the diagram, where will high ocean
tides and low ocean tides most likely be located?

1) High tides at A and B; low tides at C and D
2) high tides at B and D; low tides at A and C
3) high tides at A and C; low tides at B and D
4) high tides at C and D; low tides at A and B

25. The topographic map below shows a hill. Points X
and Y represent locations on the hill's surface.
Elevations are shown in meters.

Ve

What is the gradient between points X and Y?

1) 40 m/km 2) 80 m/km
3) 100 m/km 4) 120 m/km

26. The diagram below represents a simple geocentric
model. Which object is represented by the letter X?
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1) Earth 2) Sun
3) Moon 4) Polaris




27. The contour map below shows a lake and river
system. The Birch and Elk Rivers carry an equal
volume of water.

Grace Lake
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Compared to the Elk River, the Birch River can best
be described as flowing

1) faster, and in the same general compass
direction

2) faster, and in the opposite general compass
direction

3) slower, and in the same general compass
direction

4) slower, and in the opposite general compass
direction

28. Energy is transferred from Barnard's Star to Earth
mainly by
1) red shifts
2) density currents
3) conduction
4) electromagnetic waves

29. The diagram below represents the apparent changes
in the direction of swing of a Foucault pendulum.

~.. Point of
attachment

Swmg

% Apparent change in
' pendulum swing direction

This apparent change in direction of swing provides
evidence that Earth

1) has a spherical shape
2) is tilted on its axis

3) orbits around the Sun
4) turns on its axis

30. Which diagram correctly shows how surface winds
are deflected (curved) in the Northern and Southern
Hemispheres due to Earth's rotation?

Key

-— Qriginal direction of wind
—— Deflected path of wind

Morth Pole Morth Pole
Fiotatmn Fintatmn
Morth Pole Morth Pole

Hotatlon Hotatlon




31. Base your answer to the following question on the topographic map below. Points A, X, and Y are
reference points on the map.

; _ | | [
Contour interval = 50 meters 0 1 2

What is a possible elevation of point A?
1) 575 meters 2) 600 meters 3) 655 meters 4) 710 meters
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32. Which diagram best represents the tilt of Earth's axis that causes the Northern Hemisphere seasons
shown? (Diagrams are not drawn to scale.)
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33. Base your answer to the following question on the diagram below, which shows Earth and the Moon
in relation to the Sun. Positions A, B, C, and D show the Moon at specific locations in its orbit. Point
X is a location on Earth's surface.

A

A

A

Sun’s
rays
B Key
(Not drawn to scale) l:l Lighted side
[ ] Dark side

On what date does the line separating day and night pass through Earth's North Pole, as shown in this
diagram?

1) December21  2) January 21 3) March 21 4) June 21

34. Base your answer to the following question on the map below, which shows locations A and B on
Earth's surface at the same distance from the ocean, at the same elevation above sea level, and at the
same latitude.

Europ

|
Africa

There is a four-hour solar time difference between locations A and B. What is the difference in
longitude between locations A and B?

1) 15° 2) 23.5° 3) 45° 4) 60°




Base your answers to questions 35 and 36 on the diagram below, which shows a model of Earth's
orbit around the Sun. Letters A, B, C, and D represent Earth's position at the beginning of each

season.

(Not drawn to scale)
35. The diagram below shows how Earth is illuminated [lighted] by the Sun as viewed from above the

North Pole.

In which orbital position would Earth be illuminated as shown?
1) A 2) B 3) C 4) D

36. Which position of Earth represents the first day of summer in the Northern Hemisphere?
1) A 2) B 3) C 4) D




37. A student accurately measured the altitude of the noontime Sun from the same New Jersey location
on four days during the school year. Which sequence best shows these measurements?

1)

October 11 MNovember 15 December 21 May 8
2)
/ﬁ 3t //:j 54°
October 11 November 15 December 21 May 8
3)
/ﬁ Eqﬁ X /3
October 11 November 15 December 21 May 8

4)
e o / //3

October 11 Movember 15 December 21 May 8




Base your answers to questions 38 and 39 on the diagram below and on your knowledge of Earth
science. The diagram represents the Moon at different positions, labeled A, B, C, and D, in its orbit
around Earth.
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38. During which Moon phase could an observer on Earth see a lunar eclipse occur?

oD e
=

39. At which two Moon positions would an observer on Earth most likely experience the highest high
tides and the lowest low tides?

1) Aand B 2) Band C 3) Cand A 4) Dand B




40. Base your answer to the following question on the diagram below and on your knowledge of Earth
science. The diagram represents eight numbered positions of the Moon in its orbit around Earth.

(Not drawn to scale)

Which two motions cause the Moon to show a complete cycle of phases each month when viewed
from New York State?

1) the Moon's rotation and Earth's rotation

2) the Moon's revolution and Earth's rotation
3) the Moon's rotation and the Sun's rotation
4) the Moon's revolution and the Sun's rotation

41. The graph below shows the general relationship
between latitude and the duration of insolation on a
particular day of the year.
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Which date is represented by the graph?

1) March 21 2) June 21
3) September 21 4) December 21




Base your answers to questions 42 and 43 on the diagram below and on your knowledge of Earth
science. The diagram represents the Moon in eight positions, A through H, in its orbit around Earth.

























