Earth Science
Review Booklet

Spring 2009

Instructions to the Students: This booklet contains Regents
questions taken from past examinations. They cover the material
that you have been working on in your Regents Earth Science
classes. There are 50 multiple choice questions in the booklet. It is
suggested that you complete ten (10) questions per day. Please
make sure to select the choice that you feel best answers the
question or completes the statement.

The reference tables that you will need to complete the questions
are located at the back of the booklet. Please make sure to
complete all questions and if there are any questions that you do
not fully understand, make a notation on the question and be sure
to ask you teacher for the explanation when you return to school.



1. Which planet has the least distance
between the two foci of its elliptical
orbit?

(1) Venus
(2) Earth

(3) Mars
(4) Jupiter

2. Mt. Marcy often has the coldest
nighttime temperatures in New York
State because of its

(1) latitude and planetary winds
(2) latitude and elevation

(3) longitude and planetary winds
(4) longitude and elevation

3. During which two geologic time
periods did most of the surface bedrock
of the Taconic Mountains form?

(1) Cambrian and Ordovician

(2) Silurian and Devonian

(3) Pennsylvanian and Mississippian
(4) Triassic and Jurassic

4 Which event is an example of
chemical weathering?

(1) rocks falling off the face of a steep
cliff

(2) feldspar in granite being crushed into
clay-sized particles

(3) water freezing in cracks in a roadside
outcrop

(4) acid rain reacting with limestone
bedrock

5. The entire area drained by a river and
its tributaries is called a

(1) delta (3) valley
(2) watershed (4) floodplain

6. A meandering stream deposits most
of its sediments on the

(1) inside of meanders where the stream
flows faster

(2) inside of meanders where the stream
flows slower

(3) outside of meanders where the
stream flows faster

(4) outside of meanders where the
stream flows slower

7. The map below shows a weather
variable recorded at noon on a certain day.
Isolines show values from

20to 70.

Which atmospheric variable is most
likely represented by the isolines on this
map?

(1) snowfall in inches

(2) wind speed in knots

(3) barometric pressure in millibars

(4) air temperature in degrees Fahrenheit



8. Which combination of temperature
and pressure is inferred to occur within
Earth’s stiffer mantle?

(1) 3500°C and 0.4 million atmospheres
(2) 3500°C and 2.0 million atmospheres
(3) 5500°C and 0.4 million atmospheres
(4) 5500°C and 2.0 million atmospheres

9. Earth’s rate of rotation is
approximately

(1) 1° perday (3) 180° per day
(2) 15° per day (4) 360° per day

10. Light and other forms of
electromagnetic radiation are given off by
stars using energy released during

(1) nuclear fusion (3) convection
(2) conduction (4) radioactive decay

11. The diagram below shows two
identical containers filled with uniform
particles that were sorted by size.
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Which characteristic is most likely the
same for these particle-filled containers?

(1) infiltration rate (3) capillarity
(2) water retention (4) porosity

12. Which soil conditions normally result
in the greatest amount of runoff?

(1) low permeability and gentle slope
(2) low permeability and steep slope
(3) high permeability and gentle slope
(4) high permeability and steep slope

13. Which natural agent of erosion is
mainly responsible for the formation of
the barrier islands along the southern
coast of Long Island, New York?

(1) mass movement (3) prevailing winds
(2) running water  (4) ocean waves

14. Which geologic event occurred in
New York State at approximately the
same time that eurypterids were
becoming extinct?

(1) the opening of the Atlantic Ocean
(2) the uplift of the Appalachian
Mountains

(3) the formation of the Catskill Delta
(4) the intrusion of the Palisades Sill

15. Which group of elements is listed in
increasing order based on the percent by
mass in Earth’s crust?

(1) aluminum, iron, calcium

(2) aluminum, silicon, magnesium
(3) magnesium, iron, aluminum
(4) magnesium, silicon, calcium

16. 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



17. One reason Tetragraptus is
considered a good index fossil is that
Tetragraptus

(1) existed during a large part of the
Paleozoic Era

(2) has no living relatives found on Earth
today

(3) existed over a wide geographic area
(4) has been found in New York State

18. What is the dew point temperature
when the relative humidity is 30% and
the air temperature is 20°C?

(1) -28°C (3) 6°C
(2)2°C  (4)9°C

19. An igneous rock contains 10 grams
of radioactive potassium-40 and a total
of 10 grams of its decay products.
During which geologic time interval was
this rock most likely formed?

(1) Middle Archean
(2) Late Archean

(3) Middle Proterozoic
(4) Late Proterozoic

20. Which statement best describes the
age of our solar system and the
universe?

(1) The universe is at least twice as old
as our solar system.

(2) Our solar system is at least twice as
old as the universe.

(3) Our solar system and the universe are
estimated to be 5 billion years old.

(4) Our solar system and the universe are
estimated to be 10 billion years old.

21. A Foucault pendulum is used to
prove that

(1) the Sun rotates on its axis

(2) the Sun revolves around Earth
(3) Earth rotates on its axis

(4) Earth revolves around the Sun

22. Compared to the terrestrial planets,
the Jovian planets are

(1) smaller and have lower densities
(2) smaller and have greater densities
(3) larger and have lower densities
(4) larger and have greater densities

23. Which process produces the energy
that allows the stars of the universe to
radiate visible light?

(1) convection (3) insolation
(2) nuclear fusion (4) radioactive decay



24. A soil sample with a large amount of
space between the particles will have a

(1) low permeability rate
(2) low infiltration rate
(3) high porosity

(4) high capillarity

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

(1) Sun, only

(2) Sun and the Moon, only

(3) Moon and some stars, only

(4) Sun, the Moon, and some stars

26. On sunny summer days, a breeze
often develops that blows from large
bodies of water toward nearby
landmasses because the

(1) temperature of the air above the
landmasses is greater

(2) specific heat of the landmasses is
greater

(3) temperatures of the bodies of water
are greater

(4) air over the bodies of water becomes
heavier with additional water vapor

27. The largest sediment particles that
can be transported by a stream traveling
at a velocity of 200 centimeters per
second are

(1) boulders (3) pebbles
(2) cobbles (4) sand

28. What happens to the density and
temperature of rock within Earth’s
interior as depth increases?

(1) density decreases and temperature
decreases
(2) density decreases and temperature
increases
(3) density increases and temperature
increases
(4) density increases and temperature
decreases

29. Scientists believe that a large
asteroid struck Earth approximately 65
million years ago. It is often theorized
that this event contributed to the

(1) end of the last ice age

(2) breaking up of the supercontinent
Pangea

(3) evolution of the first birds

(4) extinction of the dinosaurs

30. Which two landscape regions in New
York State have the oldest surface
bedrock?

(1) Allegheny Plateau and Newark
Lowlands

(2) Tug Hill Plateau and Erie-Ontario
Lowlands

(3) Taconic Mountains and the Catskills
(4) Adirondack Mountains and Hudson
Highlands



31. The planetary wind belts in the
troposphere are primarily caused by the

(1) Earth’s rotation and unequal heating
of Earth’s surface

(2) Earth’s revolution and unequal
heating of Earth’s surface

(3) Earth’s rotation and Sun’s
gravitational attraction on Earth’s
atmosphere

(4) Earth’s revolution and Sun’s
gravitational attraction on Earth’s
atmosphere

32. When Earth cools, most of the energy
transferred from Earth’s surface to space is
transferred by the process of

(1) conduction (3) refraction
(2) reflection (4) radiation

33. Which type of surface absorbs the
greatest amount of electromagnetic energy
from the Sun?

(1) smooth, shiny, and light colored
(2) smooth, shiny, and dark colored
(3) rough, dull, and light colored
(4) rough, dull, and dark colored

34. The largest particles that a stream
deposits as it enters a pond are 8
centimeters in diameter. The minimum
velocity of the stream is approximately

(1) 100 cm/sec (3) 300 cm/sec
(2) 200 cm/sec (4) 400 cm/sec

35. One factor responsible for the
strength of gravitational attraction
between a planet and the Sun is the

(1) degree of tilt of the planet’s axis

(2) distance between the planet and the
Sun

(3) planet’s period of rotation

(4) amount of insolation given off by the
Sun

36. Which planet is located
approximately ten times farther from the
Sun than Earth is from the Sun?

(1) Mars
(2) Jupiter

(3) Saturn
(4) Uranus

37. Large craters found on Earth support
the hypothesis that impact events have
caused

(1) a decrease in the number of
earthquakes and an increase in sea level
(2) an increase in solar radiation and a
decrease in Earth radiation

(3) the red shift of light from distant
stars and the blue shift of light from
nearby stars

(4) mass extinctions of life-forms and
global climate changes

38. What is the inferred age of our solar
system, in millions of years?

(1) 544 (3) 4600
(2) 1300 (4) 10,000



39. The water table usually rises when
there is

(1) a decrease in the amount of
infiltration

(2) a decrease in the amount of surface
area covered by vegetation

(3) an increase in the amount of
precipitation

(4) an increase in the slope of the land

40. What causes the Coriolis effect?

(1) Earth’s tilt on its axis

(2) the spin of Earth on its axis

(3) the orbital motion of the Moon
around Earth

(4) the orbital motion of Earth around
the Sun

41. What is the relative humidity when
the dry-bulb temperature is 16°C and the
wet-bulb temperature is 14°C?

(1) 90% (3) 14%
(2) 80% (4) 13%
42. Which weather instrument is used to

measure wind speed?

(1) anemometer
(2) wind vane

(3) psychrometer
(4) thermometer

43. The upward movement of air in the
atmosphere generally causes the
temperature of that air to

(1) decrease and become closer to the
dewpoint

(2) decrease and become farther from the
dewpoint

(3) increase and become closer to the
dewpoint

(4) increase and become farther from the
dewpoint

44, Which statement correctly compares
seismic P-waves with seismic S-waves?

(1) P-waves travel faster than S-waves and
pass through Earth’s liquid zones.

(2) P-waves travel faster than S-waves and
do not pass through Earth’s liquid zones.
(3) P-waves travel slower than S-waves
and pass through Earth’s liquid zones.

(4) P-waves travel slower than S-waves
and do not pass through Earth’s liquid
zones.

45. A whalebone that originally contained
200 grams of radioactive carbon-14 now
contains 25 grams of carbon-14. How
many carbon-14 half-lives have passed
since this whale was alive?

1) 1 (3) 3
(2)2 4) 4

46. Which geologic event occurred during
the same geologic period as the first
appearance of modern corals in Earth’s
oceans?

(1) Grenville Orogeny

(2) Acadian Orogeny

(3) intrusion of the Palisades Sill
(4) formation of the Catskill Delta



47. The Coriolis effect causes winds in
New York State to generally curve

(1) to the right of the direction of travel
(2) to the left of the direction of travel
(3) upward away from Earth’s surface
(4) downward toward Earth’s surface

48. The star Algol is estimated to have
approximately the same luminosity as the
star Aldebaran and approximately the
same temperature as the star Rigel. Algol
is best classified as a

(1) main sequence star (3) white dwarf star
(2) red giant star (4) red dwarf star

49. The explosion associated with the Big
Bang theory and the formation of the
universe is inferred to have occurred how
many billion years ago?

(1) lessthan 1 (3) 4.6
(2) 2.5 (4) over 10

50. The altitude of the ozone layer near
the South Pole is 20 kilometers above sea
level. Which temperature zone of the
atmosphere contains this ozone layer?

(1) troposphere (3) mesosphere
(2) stratosphere (4) thermosphere
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Earth Smence Reference Tables

PHYSICAL CONSTANTS

Radioactive Decay Data

RADIOACTIVE HALF-LIFE
ISOTOPE DISINTEGRATION (vears)
3
Carbon-14 C14 — > N14 5.7%x10
9
Potassium-40 40— A 1.3x10

K — ggt0

9
Uranium-238 U238, pp>% 4.5x10

10
Rubidium-87 Rb® > sr® 49x10

Specific Heats of Common Materials

MATERIAL SPECIFIC HEAT
(calories/gram ¢ C°)
solid 0.5
Water { liquid 1.0
gas 0.5
Dry air 0.24
Basalt 0.20
Granite 0.19
Iron 0.11
Copper 0.09
Lead 0.03

Properties of Water

Energy gained during melting
Energy released during freezing ............ 80 calories/gram
Energy gained during vaporization ........ 540 calories/gram
Energy released during condensation ... .. 540 calories/gram

Density at 3.98°C............................ 1.00 gram/milliliter

................ 80 calories/gram

EQUATIONS

Percent deviation
from accepted value

Eccentricity of an ellipse

Gradient

Rate of change

Density of a substance

deviation (%) =

eccentricity =

gradient =

rate of change =

density =

difference from accepted value

accepted value X100

distance between foci
length of major axis

change in field value
distance

change in field value
time

mass
volume

2001 EDITION

Examination in Earth Science.

This edition of the Earth Science Reference Tables should be used in the
classroom beginning in the 2000-2001 school year. The first examination
for which these tables will be used is the January 2001 Regents
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Rock Cycle in Earth’s Crust

Burial

Ccompaction

SEDIMENTARY
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*This generalized graph shows the water velocity needed to
maintain, but not start, movement. Variations occur due to

ROCK differences in particle density and shape.
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Scheme for Sedimentary Rock Identification

INORGANIC LAND-DERIVED SEDIMENTARY ROCKS

TEXTURE GRAIN SIZE COMPOSITION COMMENTS ROCK NAME MAP SYMBOL
zﬁg/tz)lfzbﬁcl)gebrlss, Rounded fragments Conglomerate
embedded in sand, Mostly ,
silt, and/or clay quartz Angular fragments Breccia
Clastic Sand feldspar, and
an . . .
clay minerals; Fine to coarse Sandstone
(fragmental) | (0.2'to 0.006 cm) may contain
Silt fragments of , . ; T T T]
(0.006 to 0.0004 cm) other rocks Very fine grain Siltstone T
and minerals Compact; may split — — —
Clay pact; may sp Shale - ——

(less than 0.0004 cm)

easily

CHEMICALLY AND/OR ORGANICALLY FORMED SEDIMENTARY ROCKS

TEXTURE GRAIN SIZE COMPOSITION COMMENTS ROCK NAME MAP SYMBOL
Varied Halite Rock Salt
Crystals from
. chemical
Crystalline Varied Gypsum precipitates Rock Gypsum
and evaporites
Varied Dolomite Dolostone
Cemented shell I
Microscopic to coarse Calcite fragments or precipitates Limestone | [ | [ 1
Bioclastic of biologic origin
Varied Carbon From plant remains Coal
Scheme for Metamorphic Rock Identification
TEXTURE GSFIQEN COMPOSITION MET}E’ER%i,,s,\,, COMMENTS ROCK NAME MAP SYMBOL
Fine Regional Low-grade Slate
metamorphism of shale
o) =
5|28
E E% Fi E)T::;uargd Foliation surfaces shiny from Phyllite * % * %
ine f i ic mi
o|z6 ; Crease microscopic mica crystals % ok %
“123 | medum | w with depth)
< OINIZI3|- Platy mica crystals visible from
SR W metamorphism of clay or Schist
SEIHEE feldspars
: °lmi= |3y High-grade met hism;
O(D Medium L|< é [o] -gl’a € metamorpnism; ]
b some mica changed to feldspar; ;
<= to E segregated by mineral type Gneiss LR\A
@ coarse o into bands Y g K
. Various rocks changed by I = 7 N\
Fine Variable (()ﬁggat;:t heat from nearby Hornfels SR/
magma/lava 7 N =
=) N
w Quartz Metamorphism of quartz Quartzite
< Fine sandstone
o to Regional
L coarseé | Calcite and/or Metamorphism of
=z . or p ISm O
9 dolomite limestone or dolostone Marble
z Contact
Various minerals ;
Coarse in particles Eregt?ftghrggy be distorted Metaconglomerate
and matrix
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(Fossils not drawn to scale)

GEOLOGIC HISTORY OF NEW YORK STATE
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&~ 1 _ Large running mammals &~
500 ™ A E PALEOGENE EOCENE °I*' Many modern groups of mammals m
& PALEOCENE o
L 65—Extinction of dinosaurs and ammonoids
A _(Earliest placental mammals )_ w Sands and shales underlying Long Island and Staten
. . . a sland deposited on margin o antic Ocean
T | Oldest LATE Island di ited in of Atlantic O
E | multi- MESOZOIC Climax of dinosaurs and ammonoids =
cellular S
1000 — 1life CRETACEOUS Earliest flowering plants = Devel ¢ of . tinental .
olum Decline of brachiopods 5 evelopment of passive continental margin
| 1 | Frst EARLY Diverse bony fishes =
@) D appearance
f sexually 14
N D o . =]
ducing .
o L \f:repro : LATE ED
ganisms . . =1
o2 | Earliest birds
= E A “ JURASSIC MIDDLE Abundant dinosaurs and ammonoids § . . Al o
2 nitial opening of Atlantic Ocean
Z & \ EARLY 208 % North A?neric% and Africa separate
< g E ‘\ LATE %400}(31"11 idqral groups f&ppear s with I A Intrusion of Palisades sill
TRIASSIC arliest dinosaurs and mammals wi o0 ;
2000 LJd — | A A \‘ MIDDLE abundant cycads and conifers . E Pangea begins to break up
o= R [y EARLY 251~ Extinction of many kinds of marine ) & = - -
L \ LATE animals, including trilobites 0 w % ~ Extensive erosion
PALEOZOIC Ti 1-like til a A 3 n v @
m Y 1 PERML irst mammal-like reptiles 0 5 5 = g 8 8
L AN =
Tr. t t Z. a1 ) a9
E > atl?l%:i)il(;?'eo EARLY E é g 3 8 g % Appalachian (Alleghanian) Orogeny
containing 290 8 % 8 S _O_] caused by collision of North America
<ﬂ L oxygen . LATE Earliest reptiles = % g é N and Africa along transform margin,
@) A “ E oy | PENNSYLVANIAN Extensive coal-forming forests < - = forming Pangea
T ) ) EARLY
= E “ Q g LATE 323 Abundant sharks and amphibians
3000 | \ % /) | MISSISSIPPIAN Large and numerous scale trees Earth’s
m M 1 ) EARLY and seed ferns first forest
I 1 2
By, D 1 LATE 36 E gatskill ]Z%(iita gorm?v[
) . . ) R} - ; tai
z ]B Oldest microfossil MIDDLE Earliest amphibians, ammonoids, sharks / C/‘ : F/‘ / G) ( N>< EJ ) rosion of Acadian Mountains
< |EF € mlCI“O CESLS DEVONIAN Extinction of armored fish, other SNy N ] 8 - 8 (Z; Acadian Orogeny caused by collision of
| Lo EARLY fish abundant (1, = 3 North America and Avalon and closing
e f(‘}oioocllcllzlsr;l%?(lﬂiﬂi;lce 418 _ E A g of remaining part of Iapetus Ocean DEVONIAN/MISSISSIPPIAN 362 million
(&) o Eearh g1 LATE Earliest insects P STeVY4 P ‘%@ | Salt and d ited i ite basi = S years
s |E | ine ot carbon SILURIAN Earliest land plants and animals { H) E‘ M N ) T /Y) %‘ alt and gypsum deposited 1n evaporite basins . .
< A \‘ EARLY Peak development of eurypterids [ cé) B Ny &)
R | Oldest known rocks 443 = N g
4000 1 LATE é( K) %% [ Erosion of Taconic Mountains; Queenston Delta forms
L ! = Earth’s first g ) .
1 MIDDLE Invertebrates dominant ~ coral reef\N T w & Taconian Orogeny caused by closing of
Y \ ORDOVICIAN — mollusks become abundant é o W/,‘ western part of Iapetus Ocean and
\ Diverse coral and echinoderms @) w collision between North America and
\ EARLY . (] o volcanic island arc
Estimated time of origin 490 Graptolites abundant .%
4600 ( of Earth and solar system LATE Ef‘rlileSt ?Sh :;
\ gal reefs &)
\ CAMBRIAN MIDDLE Burgess shale fauna TE ORDOVICIAN 458 million
\ Earliest chordates, diverse trilobites S g g //I \\
\ EARLY Earliest trilobites g %
\‘ Earliest marine animals with shells é’ (3 Tapetus passive margin forms
E}
\ L] . q 7 Rifting and initial opening of Iapetus Ocean
‘\ 580 QuEdieatanpa % Erosion of Grenville Mountains
on
\ g =
\\ Soft-bodied organisms E ‘% [ | Grenville Orogeny: Ancestral Adirondack
\ 2 l % Mtns. and Hudson Highlands formed
. o |
A S
b Stromatolites I .
h 1300 m———
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PRESSURE
(millions of atmospheres)

TEMPERATURE (°C)

Inferred Properties of Earth’s Interior

IR 4
AN
c o¢

\
2

DENSITY (g/cmd)

G 2.7 continental crust
\\/\\D-P\TD\—(I;‘E‘T\ 3.0 oceanic crust
RO MOHO-
3.3-5.5
9.9-12.1
OT(/)
O<
Quey, i) 0 R O el
12.7-13.0
EARTH'S CENTER
3
2
1
0
I
|
6000 !
| |
| |
5000 —j [
| |
4000 ! '
| | |
| | |
3000 ¢ I i
| | |
I 3 I — PARTIAL MELTING OF I
| ULTRAMAFIC MANTLE |
1000 | ] I
| | |
0 I 1 I |

o -

1000 2000 3000 4000 5000 6000
DEPTH (km)

17 Earth Science Reference Tables — 2001 Edition (Revised November 2006)



TRAVEL TIME (minutes)

N W A~ OO N 0 © O

—

Average Chemical Composition
of Earth’s Crust, Hydrosphere, and Troposphere

CRUST HYDROSPHERE | TROPOSPHERE
ELEMENT
(symbol) Percentby | Percent by Percent by Percent by
Mass Volume Volume Volume
Oxygen (O) | 46.40 - 94.04 33.0 21.0
Silicon (Si) .| 28.15 | 0.88
Aluminum (Al) | 823 | . 0.48
Iron (Fe) 5.63 0.49
Calcium (Ca) ... 415 1.18
Sodium (Na) 2.36 1.1
Magnesium (Mg) | 2.33 0.33
Potassium (K) 2.09 1.42
Nitrogen (N) 78.0
Hydrogen (H) 66.0
Other 0.66 0.07 1.0 1.0

Earthquake P-wave and S-wave Travel Time

7
7
/'
pd
=
(S)
/
7
J
/
/ > ~
/
4 ”
7=
(P
/ o
/
/,
pd
/,
/'
/
2
J
Jl’
1
1 2 3 4 5 6 7 8 9

EPICENTER DISTANCE (x10° km)
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Dewpoint Temperatures (°C)

Dry-Bulb Difference Between Wet-Bulb and Dry-Bulb Temperatures (C°)
Tempera-

ture (°C) ol 1| 2| 3| 4| 5| 6| 7/ 8] 9| 10| 11| 12| 13| 14| 15

-20 —-20]-33

-18 -18[-28

-16 -16[-24

-14 -14[-21|-36

-12 -12[ -18|-28

-10 -10[ -14|-22

-8 -8[-12| -18|-29

-6 -6[-10| -14|-22

-4 -4 -7 -12| -17]|-29
-2 -2 -5| -8|-13|-20

2 2| -1 -8 -6[-11] 17

4 4 1 -1 -4 -7|-11]-19

6 6 4 1 -1 -4 -7|-13]|-21

8 8 6 3 1| -2| -5| -9| -14

10 10 8 6 4 1| -2| -5 -9|-14|-28

12 12| 10 8 6 4 1| -2 -5 -9|-16

14 14] 12| 11 9 6 4 1| -2 =5|-10] —-17

16 16| 14| 13| 11 9 7 4 1| -1 -6|-10| —-17

18 18| 16| 15| 13| 11 9 7 4 2| -2 -5[-10] -19

20 20| 19| 17| 15| 14| 12| 10 7 4 2| -2 -5|-10| -19

22 22| 21| 19| 17| 16| 14| 12| 10 8 5 3] -1] -5|-10| -19

24 24| 23| 21| 20| 18| 16| 14| 12| 10 8 6 2] -1| -5|-10[ -18
26 26| 25| 23| 22| 20( 18| 17| 15| 13| 11 9 6 3 0| -4 -9
28 28| 27| 25| 24| 22| 21| 19| 17| 16| 14| 11 9 7 4 1| -3
30 30| 29| 27| 26| 24| 23| 21| 19| 18| 16| 14| 12| 10 8 5 1

Relative Humidity (%)

Dry-Bulb Difference Between Wet-Bulb and Dry-Bulb Temperatures (C°)
Tempera-

ture(°C) [ o] 1| 2| 3| 4| 5| 6| 7| 8| 9| 10| 11| 12| 13| 14| 15

-20 100| 28

-18 100| 40

-16 100| 48

-14 100| 55| 11

-12 100| 61] 23

-10 100| 66| 33

100 71| 41| 13

100 73| 48| 20

100 77| 54| 32| 11

100 79| 58| 37| 20 1

100| 81| 63| 45| 28| 11

100| 83| 67| 51| 36| 20 6

100| 85| 70| 56| 42| 27| 14

100| 86| 72| 59| 46| 35| 22| 10

100| 87| 74| 62| 51| 39| 28| 17 6

100| 88| 76| 65| 54| 43| 33| 24| 13 4

100| 88| 78| 67| 57| 48| 38| 28| 19| 10 2

100 89| 79| 69| 60| 50| 41| 33| 25| 16 8 1

100 91| 81| 72| 64| 56| 48| 40| 33| 26| 19| 12 6

100| 91| 82| 74| 66| 58| 51| 44| 36| 30| 23| 17| 11 5

100| 92| 83| 75| 68| 60| 53| 46| 40| 33| 27| 21| 15| 10 4

100 92| 84| 76| 69| 62| 55| 49| 42| 36| 30| 25| 20| 14 9 4

100| 92| 85| 77| 70| 64| 57| 51| 45| 39| 34| 28| 23| 18| 13 9

100| 93| 86| 78| 71| 65| 59| 53| 47| 42| 36| 31| 26| 21| 17| 12

-8
-6
-4
-2
0
2
4
6
8
10
12
14
16 100| 90| 80| 71| 62| 54| 45| 37| 29| 21| 14| 7| 1
18
20
22
24
26
28
30

100| 93| 86| 79| 72| 66| 61| 55| 49| 44| 39| 34| 29| 25| 20| 16
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Temperature Pressure
Fahrenheit Celsius Kelvin millibars __inches
— 110 — 1040.0 - 30.70
380 E
220 E
Water DOilS --wrw-oreeiimeiee 100 e 1036.0—~ 30.60
200 E- 3050
180 80 - 3040
350 1028.0—F
160 70 340 - 30.30
1024.0
140 60 330 &= 30.20
120 50 320 10200~ 30.10
Human body T 40— . 1016 0—_§— 30.00
temperature 100 310 T E
30 one [
80 300 atmosphere 445 o4&~ 29-90
Room e 00— 1013.2 mb E
temperature 60 290 - 29.80
10 1008.0—F
40 280 - 29.70
Ice melts ----rereremeroroeeees 0 —J 1004.0—E
20 270 - 29.60
-10 FE
; 260 100007 5959
—20 5 E
20 50 996.0—E- 29.40
—30 240 £
_40 40 992.0—~ 29.30
i 280 £ 2920
-60 -50 220 988.0 —_;_
B 29.10
984.0—-
Weather Map Symbols E- 29.00
980.0
Station Model & 28.90
Amount of cloud cover E
Temperature (°F) (approximately 75% covered) 976.0 . pg.a0
Barometr £ %
Present weatherﬁi 196 (1%r108.166 rrT|]%)pressure :E
Visibility (mi Barometric trend 972.0 - 28.70
isibility (mi) \—'15 +19/ (a steady 1.9-mb rise £
Dewpoint (°F) the past 3 hours) E- 28.60
. 27 .25 Precipitation 968.0 =
Wind speed b | - (m.ches past 6 hours) E- 2850
" whole feather = 10 knots vamd ?kl]rectlort]h t
half feather = _5 knots (from the southwest)
total = 15 knots (1 knot = 1.15 mi/hr)
Present Weather Air Masses Front Symbols Hurricane
9 o I~ A Z % cA continental arctic Cold A A A A
Drizzle Rain Smog  Hail Thunder- Rain cP continental polar Warm A A a a 6
storms  Showers | T continental tropical .
* " . Stationary —v"'v"‘v'
%k AN~y — ©O < mT maritime tropical
Snow Sleet Freezing Fog  Haze Snow mP maritime polar Occluded
Rain Showers
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J km 150 — mi Temperature Atmospheric Water
Selected’ Properties ] peratl mospher Vapor
of Earth’s Atmosphere B

75
A |
100 Thermosphere
+50——C—————- Mesopause —— —|———————|———— — —
Altitude T Mesosphere
5004+ ————+————— Stratopause — — —|\——————(——————
125
T Stratosphere
|-+ = L — —— -Tropopause — — — —_— e ———— =
: ; i Tr her
Sea Level g —— ¢ — 5 ; OPPSP e ? ¥—,—,
—100% : 0° w 100° ¢ 0 20 40
—-90° -55° s TTT T Concentration
Temperature (°C) Pressure (atm) (g/m3)
g 3 = Electromagnetic Spectrum
S = S =) -
o o o o o —
S S S S S = -
o o o o o o o - o
o o o o o o o o — o o
cm S S S S S S S S o - e ) 3 S
o o o o o o o o o o — — — —
cm 107 10°  10° 107 10‘*" 10°  10* 10° 107 10" 10° 10" 10? 10°
————— Gamma rays Il X rays |
Il | f«——— Microwaves ——>|
2
’4— Ultraviolet> -2 Infrared I ‘ ‘
s
o Radiowaves — — - — — — — — —
[ T T T T T
< P >
Decreasing Wavelength 7 T - Increasing Wavelength
7 Visible Light ST
‘ Violet ‘ Blue ‘ Green ‘ Yellow Orange Red‘ o
5 b 5 5 5 5 5
X% X % % %
e 0 @ ™ @© ™ e
< < < [Te) [Te) © ~
Tropopause .
Polar Front Jet Stream PlaHEtary Wind

N N
\ SE.
\WINDS

14

\

and Moisture Belts
in the Troposphere

Polar Front

The drawing to the left shows
the locations of the belts near
the time of an equinox. The
locations shift somewhat with
the changing latitude of the
Sun’s vertical ray. In the
Northern Hemisphere, the belts
shift northward in summer and
southward in winter.

Subtropical
Jet Streams

Polar Front Jet Stream
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Luminosity and Temperature of Stars
(Name in italics refers to star shown by a @)

1,000,000 - oommpeonene o e Luminosity s the
Massive Blu.é. ° . . o Superglants W brightness of stars
Stars Supérgiants Rigel R . compared to the
R ® . ° Betelgeuse |  prightness of our
T 10,000 -----mmmm et g L RREEEEELELELEEEES @ Sun as seen from
a L e : . the same distance
o fiet. . 1 .. Red Giants ' from the observer.
£ | e Dolarig®.. - |
S 400 L R “GAldebaran .
() ‘ o * o illg, . . ‘ ‘
= *l. ¢+ 'Ca., ° ‘
® LT,
Q e
= P A @,slnuﬁ,,,,,f,‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
2 Sun e e’
4 !
o ‘
£ « . .White; Dwarfs
g 3 « . °2 e «®Procyon B ! . 3
3 O SRRRREEEES Pt Ty el “*Red I
Small Barnard’s. «ssz
Stars ! ! ! Star@' -::'. !
0.0001 1 1 1 1
20,000 10,000 5,000 2,500
Temperature (°C)
Blue Stars White Stars Yellow Stars Red Stars
Color
Solar System Data
Object Mean Distance Period Period Eccentricity| Equatorial Mass Density [ Number
from Sun of of of Diameter (Earth=1) (g/cms) of
(millions of km) Revolution Rotation Orbit (km) Moons
SUN — — 27 days — 1,392,000 | 333,000.00 1.4 -
MERCURY 57.9 88 days 59 days 0.206 4,880 0.553 5.4 0
VENUS 108.2 224.7 days | 243 days 0.007 12,104 0.815 5.2 0
EARTH 149.6 365.26 days 23 hr 0.017 12,756 1.00 55 1
56 min
4 sec
MARS 227.9 687 days 24 hr 0.093 6,787 0.1074 3.9 2
37 min
23 sec
JUPITER 778.3 11.86 years 9 hr 0.048 142,800 317.896 1.3 16
50 min
30 sec
SATURN 1,427 29.46 years| 10 hr 0.056 120,000 95.185 0.7 18
14 min
URANUS 2,869 84.0years| 17 hr 0.047 51,800 14.537 1.2 21
14 min
NEPTUNE 4,496 164.8 years| 16 hr 0.009 49,500 17.151 1.7 8
EARTH’S 149.6 27.3 days 27 days 0.055 3,476 0.0123 3.3 —
MOON (0.386 from Earth) 8 hr
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Properties of Common Minerals

w | w
HE
HARD- R E: COMMON DISTINGUISHING
LUSTER  NESS o|E COLORS CHARACTERISTICS USE(S) MINERAL NAME COMPOSITION*
_ silver to black streak, pencil lead, :
12 v gray greasy feel lubricants Graphite ¢
3
17} metallic very dense (7.6 g/cm?), ore of
3 25 v silver gray-black streak lead Galena PbS
O
= o black to attracted by magnet, ore of :
% 55-6.5 silver black streak iron Magnetite Fe50,
=
brassy green-black streak, £7  ore of .
6.5 yellow cubic crystals mﬂ sulfur Pyrite FeS,
:g‘ 1-6.5 metallic silver or red-brown streak ore Hematite Fe.O
= ' earthy red of iron 2-3
white to greasy feel talcum powder, ;
! v green soapstone Tale Mg3Si,010(OH),
yellow to easily melted, vulcanize rubber,
2 v amber may smell sulfuric acid Sulfur S
white to easily scratched plaster of paris Gypsum .
2 v pink or gray by fingernail and drywall (Selenite) CaS0,:2H,0
_ colorless to flexible in L@ TZ DS electrical o ,
225 v yellow thin sheets < =" insulator Muscovite Mica KAl5S15010(0H),
colorless to cubic cleavage, ¢ food additive, :
25 v white salty taste melts ice Halite NaCl
. black to flexible in electrical P K(Mg,Fe),
25-3 v dark brown thin sheets insulator Biotite Mica AISi;040(0H),
colorless bubbles /"" cement, :
5 3 v or variable with acid @f/’ polarizing prisms Calcite CaCO,
2 Z
= colorless bubbles with acid source of ;
:, 35 v or variable when powdered magnesium Dolomite CaMg(COy),
= ; :
= colorless or cleaves in hydrofluoric :
% 4 v variable 4 directions acid Fluorite CaF,
2 56 black to deavesin  Fh== mineral Pyroxene (Ca.Na) (Mg,Fe Al
dark green 2 directions at 90° collections (commonly Augite) (Si,Al),0g
55 v black to cleaves at == mineral Amphiboles CaNa(Mg,Fe), (Al,Fe,Ti)
' dark green 56° and 124° collections (commonly Hornblende) SigO,(0,0H),
white to _cleaves in ceramics Potassium Feldspar KAISi
6 v pink 2 directions at 90° and glass (Orthoclase) P Si30g
white to cleaves in 2 directions, ceramics Plagioclase Feldspar i
6 v gray striations visible and glass (Na-Ca Feldspar) (Na.Ca)AISi;Og
green to commonly light green furnace bricks i i
65 v gray or brown and granular and jewelry Olivine (Fe.Mg),Si0,
colorless or glassy luster, may form glass, jewelry, :
! variable hexagonal crystals and electronics Quartz Si0,
7 dark red glassy luster, often seen as red jewelry and Garnet Fe.AlSi.O
to green grains in NYS metamorphic rocks abrasives (commonly Almandine) 327312
*Chemical Symbols: Al = aluminum Cl = chlorine H = hydrogen Na = sodium S = sulfur
C = carbon F = fluorine K = potassium O = oxygen Si = silicon
Ca = calcium Fe =iron Mg = magnesium Pb = lead Ti = titanium
v/ = dominant form of breakage
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Earth Science
Review Booklet (2009)
ANnswers

[1] __1 [26] _ 1
2] _2 [27] __2
8] _1 [28] __3
[4] __4 [29] _4
6] _2 [30] _4
6] ___2 [31] _1
[7]_4 [32] __4
8] 1 [33] _4
O] _4 [34] _2
[10] _1 [35] __2
[11] _4 [36] _3
[12] _ 2 [37] _4
[13] _4 [38] _3
[14] _3 [39] _3
[15] __3 [40] __2
[16] 2 [41] _ 2
[17] _3 [42] _ 1
[18] _2 [43] _1
[19] __3 [44] _ 1
[20] _1 [45] _3
[21] _3 [46] 3
[22] __3 [47] _1
[23]_2 [48] _1
[24] _3 [49] _4
[25] 4 [50] __2
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