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Models and Dimensions of Earth

Model = A@/meq +hat repre_ief\“\'S
Fhe properties of an _object
A. Types and Examples of Models:

1. -provides us with information through
our sense of sight.
I ﬁ lohe
’«

2. Mechanieal ~a physical model with moving parts
so that it can perform the
functions or movements as the

Fl —ﬁ—_@“ original object.
MoreL ReR .
3. Mathematicel _mathematical relationships
expressed by symbols, formulas
* D and equations.
| . ‘.(\9 e')s,'{ . m
i v ho s
| \] z 9“"’ * C =T d “ne
4 (o otions
4 Graphic -a graph to provide a “picture” of
a relationship of symbols,
formulas and equations.
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Models and Dimensions of Earth = 2

5. Mental -models that can only
exist in someone’s mind.

I1. Shape of Earth
A. 0/9/&(7[6 Sﬂ/)ea”e - Elattened sphere

1. Flattened ot poles
’.8 bl 9€es cx'/‘ equa/-nr

3. Diagram of an ob Ja /‘g Sﬁﬁereé
NP
NOT
TO
SCALE
se
4, Earth's equatorial circumference is g feater
than its polar circumference.
a. Equatorial circumference - 24 L3I0 mj
b. Polar circumference - 24, $comi
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Models and Dimensions of Earth = 3
B. Causes of Earth’s Shape

1. G'('ivl"“\,l - an inward pulling force. This force pulls

inward equally in all directions and causes earth to be §Pherical

KEY
= force of
ol gravity

2. C entr guga\ Force.  -an apparent outward force caused by the
spinning (or rotating) of earth on its axis. This force causes earth
to bulge. :
a. The faster the rotational speed, the gr@d\e C the
centrifugal force.
b. (1) How long does it take each
location to make one complete S

rotation? A
X__ 24 hrg
Y 24 trs

(2) Which location, X or Y, travels a
greater distance to make one
complete rotation?

X
(3) At which location, X or Y, is the
rotational speed greater?
X
(4) At which location, X or Y, is
centrifugal force greater?
K
c. Therefore, the greater centrifugal force causes earth to bulge at the

E‘?UCJ’@"‘
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Models and Dimensions of Earth = 4

C. Evidence of Earth’s Shape
1. Photographs from space reveal that Earth is

almost o

Perfect sphere /
Very very Spher ical

2. Observations of ships on the horizon

[ T - - - e - = - —--_————.——--—)

The gradual “appearance” or “disappearance” of a ship over the horizon
is evidence that earth’s surface is Cucved

3. Observations of an Eclipse of the Moon (as viewed from Earth)
a. As viewed from space:

Moon o . Earth’s Shadow

Sun

As the moon orbits Earth, and travels from position 1 to
position 2, it passes through __Earths Shadow

D.J. Mills © 1999




Models and Dimensions of Earth = 5

b. As viewed from Earth:

At Position 2 6\ full moon (&G At Position 1

Earbh’s  Shad
ZL___—/ MRS Shadaw
c. Earth’s shadow on the moon (full moon) during a lunar

eclipse provides evidence that Earth is _Spherical

4. Measurement of Gravity
a. North Pole

b. The shorter the distance between two objects, the greater the
gravitational force. Therefore a person or object that is closer to
the center of Earth (the center of gravity) would weigh more
than when the person or object is farther from the center of
gravity.

c. (1) If Earth is an “oblate spheroid”, where on the surface of
Earth would a person be closer to the center of Earth?

ot the  poles
(2) Where on the surface of Earth would a person weigh the
most?
at _the poles
d. Under what circumstance would a person weigh the same

everywhere on Earth?
If earth was o perfect

<phere.
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Models and Dimensions of Earth = 6

5. Observation of the North Star, Polaris
a. The altitude of Polaris changes as an observer moves north or
south (in the Northern Hemisphere); this is because Earth is
Spherical , and its surface is
Curved .
(Altitude is the height, measured in degrees that a heavenly body is
above the horizon of the observer.) S FROM P OLARIS

b'
The horizon is

shown by the line
through the observer’s
line of vision.

OBSERVER LATITUDE ALTUTUDE OF POLARIS
1 q90° 90°
z 60" 60"
3 35° 35°
i O’ 0°

- A~




# Models and Dimensions of Earth = 7

v

location1=__4Go °NLat. Location2=__¢60 °N Lat.

| weicome to Atianta |

l
S

Location 3 = __325 °Nlat, Ldckion4=_0 °Nlat.
d. Ssummary : _ The. clttude of Rolaris

*‘ (above, H;\e‘ l’\orllor\) [S eoua/ += 74‘2,—-

Jod-itode of +he obgefuer
e. Locating the North Star

Palaris

D.J. Mills © 1999

o




Moadels and Dimensions of Earth = 8

I1I. SIZE OF EARTH
A. The Greek mathematician,
Eratosthenes, is credited as
being the first man to make a
scientific determination of
Earth’s circumference. The
time was about 200 BC — over

N o

2000 years ago!
1.
| Parallel rays
of the sun
1.2
Al q;tam\rio. =
Sy
/ &«
// 5yene
o 2 / )
NOT
Earth - | sl
" SCALE
w
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Models and Dimensions of Earth = 9
2. Eratosthenes’ method for determining Earth’s circumference:

. Anyle Pistance
N 1.2° 560 Reference
J __plLR_T —, = v
WhelE 360 C T:b'-e page
1.2C = 180,600
7.2C  _ 180,000 La S
1% 1.z 266° <
C = 25)000 %i‘es
B. Earth’s other measurements
Once Earth’s circumference is known, it's other dimensions: diameter,
radius, volume and surface area, can be calculated.
1. Calculating Earth’s diameter:
5 25,000 = 3Jf d . | “
o
2. Based on Earth’s diameter, its radius would be: ™~ Z00¢
3. Using the formula for the volume of a sphere, V= 4/3nr3
Earth’s vo_lume is .
O V= Y%a r’ B V= 2L7,520, 600,00 . ;
. 3 \
@ \/-: %r&l‘-‘"‘@@éfg ‘
G V= 1.3 x30¢ x L4, 00D, 666,060
@ V= H8 X 5,000,000 000
4. Using the formula for area of a sphere, A = = r*, Earth's surface
area is
Az ey’
) A = 4%5_[4)‘(4000)2

K= 128k * I, 000 660
’ .2
As Z(‘)Oﬁ (’O)OOO i D.J. Mills © 1999




Models and Dimensions of Earth = 10

IV. Latitude and Longitude

A. Latitude - ___ N gu lar os favice. o
horth or Sooth of fhe E;gum‘or

1. Parallels - [ine.s MJQ/ '749\/‘ meQJumnc,
/a7[r’1Lcu/€ S run east—cocst pam// ef
fo_fle gt@mk

2. Equator - ° Am[ ' 5;[[,,/)[“/1(, 17/4C.€
7€r m€dJMV‘lJV1Q /cn( uc/€

3. North/South Pole - ?0"[’# e g xiniy "\

Jat Fude.
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Models and Dimensions of Earth = 11

B. Longitude - C{nQU/d/‘ Q//‘J'/dhfe e@J‘ﬂLar' pu'e.mL
of Fhe v e NMeridiain

1. Meridians - /nes (sed for me&)‘%rla; *
/C’n9i7[(.{(./€ ; (A no,ﬁ,ﬁq /JGU/L) ‘F -. ::_‘

& -
t 24
> &

c// e _fo ]a/? i i‘g;"-’_"
3 2. Prime Meridian - O Lonq ¢ S‘/a - ng Ly o
| / / T
p//c ce \752/' measuvi Vlf jang( %u(/e_ _ .

| v . *

3 3. International Date Line - /f l)° Aa/v;
‘ INaX g pa /'ondq Lorle

Side/Equatorial
View
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Models and Dimensions of Earth = 12
C. Determining Latitude and Longitude (Continents and Oceans)

West (W) = . . East (E)

180° 150° 12000 %0° &° |, 0° 0* %° «°  %0° 120 150°  180° . )
|~ ERE N
CIM _1// _y Voo )
8%/ 4 A
DEJJL o. ? t ,’-ﬁ/
e STMRYE
. : ; e T == I B
150 I : 9 -—J ‘1 ?j;b
- 2 iw— F
‘Z‘S' m ‘ | ’ E ﬂ
T -
“ &Q° . - . /‘m—...t_/"’ TC\
75°/ > /L‘-‘/V‘L\S ' K i

= "1 & ;

1. Use the map above to determine the latitude and longitude of these
numbered and lettered locations. Name the Continents and Oceans
indicated by the letters. |

Location Laﬂ:le" ~{Longitude Location | Latitude Longitude
1 DN 120w — b <3 /50 _
2 455 J5E 1 o ~Ho M__15-4 W
.3 0 |35 W 8 - Ml O
e 45 N M35 E 9 758 G E
5 (L5-0 8 /eSW o 120-258145-47S
1 CONTINENTS - OCEANS L
A Aeth _Amertc H Atlinhe
B SOUH') America I F’Z( cr,{:r
C Furepe ] | fr;r//'a n
D As ia K Antarctic
E Africa L A retic
F A oS -/;ra//'a- . -
G N, {archca : - - B
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1. As Earth rotates on its axis, half of
earth is facing the sun and is
experiencing daylight; the other half
is in darkness and is experiencing
night. ‘ ‘

150°€

2. When the sun is directly over a
certain meridian, it is 12 noon at any
location at or near that meridian. \

1504

3. Think:
Earth is a sphere /degrees in a circle 360 -

150

Time / Hours to make one complete rotation =Z&f

4. a. Number of time zones on Earth = Zl#
b. Approximate width of each time zone =

5. a. Ifitis Wednesday, and
you cross the '
International Date Line
going west, it would then
be _Thurs c_LCily

b. Itis Tuesday, and you
cross the International
Date Line while traveling
east, it would then be

3 MO ‘/\d_ Qy

" *  Models and Dimensions of Earth = 13
uwny l’f&.

D. Earth’s Time Zones o

Earth’s
Rotational
Speed

1200 U lose

R

ClNYIA\l nme

6. a. How many time zones are there in
the continental U.S.?

Zi
b. Is it earlier or later in California that
New York?

ear ]J ér

wAsTIRN ' c. Ifitis 8:00 EST, what time is itin
o I =

/ d. Itis 6:00 MST, what time is it in
o7 8 00
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Models and Dimensions of Earth = 14

V. Fields -

A. Isolines -

B. The diagram below shows an elevation field map of a geographical
region; the elevation is in feet (above sea level). Complete this field

map by drawing elevation isolines for 40, 50, 60, 70 and 80 feet.

55
&0 *50 *50 *40
. 60
0
.80 70 50 S0
60 20
.70 70 70
60 o
50 oo g0 °80 ®
70 ® €0
. * *50
[ ] .7 °
*50
60 50 i
e 90 d

1. What is the approximate elevation of point
A
B

C
2. Isolines that show elevation are called

D.J. Mills © 1999




3

ModelsandDimersionsofEam_' 14

V. Fields - __{) Qogion of Qpcgca/a.ﬁgg\ oot

hos o meaSorable. volve of o diven
_property ot clecy pPoint.
A. Isolines -
lines on o Held omep Conpectin g
a//4go;/h‘3 o e  Sume.  value

B. The diagram below shows an elevation field map of a geographical
region; the elevation is in feet (above sea level). Complete this field
- map by drawing elevation isolines for 40, 50, 60, 70 and 80 feet.

1. What is the approximate elevation of point
A__7/-79 ~74
B Y[-HT ~s
c S$/-59 ~¢¢
2. Isolines that show elevation are called __ContouC lines

DJ. Mills © 1999




Models and Dimensions of Earth = 15
C. The field map below shows weather data plotted for a January morning.

" 1. What measurable property is shown on this map? 'fenjﬂera‘vluff_
2. Based on this property, the isolines on this map are called

/S o J‘l\ evinms
3. What is the approximate measurement of this property for
, New York State? 5 °c
W’ D. The field map below shows the average yearly number of
thunderstorms in the United States.
10 o
30+ - y 20
40
\ 30
2 5010
10 i 60
20 70
8070
“so 70

1. Approximately how many thunderstorms occur each year in:
» a. Albany, New York-_20-3¢©
7 b. Los Angeles, California - >0
c. New Orleans, Louisiana - L 7o
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Models and Dimensions of Earth = 16

V1. Topographic Maps
... are maps of a elevation field

A.

B.

Topographic Maps show the elevation of the land by using
contour lines, and show other natural and man-made

features by using symbols
Contour Line - _ /$n/ines  on 2242
/mn/m,b/—/n/ﬂ Leiats mﬁ___v‘ﬁg_&mgs_e_emi/_n.
Elevation - _distonce. (feelt) abuve Sea
Jevel

. Contour interval - _di(ference.  /jn_elevndion

petuteen Murs  crasecdiive  Contaur
/ines
Index Contour Line - /)eeu/\/A darlc  condour
Jine . oscal
for _elevation markei_ (by /00 Fpot intervalks

Depression Contour Line — Special contour lines used to show
a hole or crater on Earth’s surface. These lines are drawn
like contour lines but are marked on the inside.

Bench Mark (B M) - _pzarker in  dhe QLT urid

_Sea /eu’cl

. Spot Elevations — are the elevations of such places as road

intersections, hilltops, lake surfaces and other points of
special interest. These points are located on the map by a
small cross (+), unless the location is obvious, such as
certain road intersections or hilltops.

D.J. Mills © 1999




Models and Dimensions of Earth = 17
H. A simple contour map (or to raphic ma

;Ckon*f'aur‘ //ng

s

L

‘ - | : \
Z_M.M N e / ngfQ’&“on /
T 3.

Jadex cogtaur /line.

4. Contour Interval- __ 2O feeot
5. Highest possible elevation (of the hillbop)- _ 259 £1
6. Which is the steepest side of the hill: north, south, east
or west?
7. How do contour lines show a steeper slope?
Jines _are closer 7"05;@74»&;’
8. What three (3) basic features of a landform do contour

9

lines show?

a. __ elevafion

b Steepness [ aradieat
c. Shape (s/ze)

I. River Valleys (the law of V's) — contour lines bend upstream

where they cross a river. This can be used to determine the
direction in which a river is flowing. |

© 1999




Models and Dimensions of Earth = 18

J. Common §3/¢mbols 02 Tozggraphic Map
1. P - Jptel 7 S.M——;a/wdﬂxwru }

Z,D '=Ba%n/5arase 6. (ﬂ'\")l crailroad

3. =chorek 7. 01

4.‘_W

% "& K oL Y
‘:.'. A 7 ¢ p A =
O L T

DU“IN ®

Lim'erick

- I‘S‘ B sl , "&"",

“";, , ‘JI % »;’«.'.%-.‘,iy-‘.l y " ‘ 20 .;._,'" ;‘5’
’ﬁgfé'f o880 z%‘%@'&i@ plymouth b9 (vl
L
4 R b ‘&. ‘. %‘ a« i X l\,,x}' ‘j‘:;, : ‘..;‘ 5 < J fiy L

SRS 1;{2«:’.,-nﬁ’f}z:f:ﬁ:&aﬁxﬁim?%3& e ,»i, ‘

o o /00 )50 200 x50

I-:::h-:'—-r::i—i——*-:’ W ——€
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A. Directions on @ map

9 Complete the statements

below to give the correct
direction between the cities
on the map of Great Britain
from the previous page.
Use the terms: north,
northeast, east, southeast,
south, southwest, west or
northwest. |

1. Dublin is WQ+ _"of Manchester. ,_
2. Manchester is ea. st of Dublin. / -—
3. Southampton is _S© UJL h €ZLS/]/ of Dublin. RS
4. Belfast is __1N¢7 f’}\ W@j”ﬁ of London.

5. Glasgow is ha r_'i(’ h of Cardiff.
6
7
8

_ Limerick is __ S©Y 7%“"@”[/ of Aberdeen.
. Aberdeen is )’wr#l '€QJ7L' of Limerick.

_ Manchester is Sov Ph of Newcastle.

B. Distance on a map.
Use the given scale of miles on the map to determine the

distance between the cities listed below.
1. Cardiff to Oxford = 25 - [05 _ miles

Manchester to Dublin = /80 —( ‘75 miles :
Oxford to London = 55 ’_70 miles -

plymouth to Limerick = 230 - 245 miles

London to Manchester = _/ S0~/ 4’5/ miles

Aberdeen to Southampton = ?4»‘4 - 420 miles

Which is the greater distance,
a. from Aberdeen to Belfast
or ~

b. from{Dublin to Oxfor

N o wu R W
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Models and Dimensions of Earth =~ 20

VIII. Topographic Map Skills
\, A. Drawing Contour Lines on a Field Map — draw contour lines for

% ¢ 20,40, 60, 80, 100, 120 feet
¢ X
N 3
33
3
Vog
¢ 8
R
N
S §
SN
V oy
U
Scale of Miles

B. Drawing a Profile from a Contour Map
Ho : .
ﬁ“&:

[00 \\

/

8o

ko
<7

B
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Models and Dimensions of Earth = 20

VIII. Topographic Map Skills

\ A. Drawing Contour Lineson a Field Map - draw contour lines for

20, 40, 60, 80, 100, 120 feet

>§ &
33
(Y]
£ 3
IES
Vg
¢ S
R
A\
Yoy
Xy 3
Vg
< &
AU
2
Scale oF Miles
30 Drawing a Profile from a @n:our Map
0
L *\
Q0 \i
&0 S‘\
40 v
{
¥ 20F
o B
D.J. Milis © 1999




| F Models and Di ions of Earth = 21
- C. Gradient- raf. € at which eTem 7? 6N c/nmeeJ
) ,7L‘\Fcrﬂ /p/(fce, ’Ild J])/QC@. ( %
1. Formula: Gmdrefn[ - C»‘“"\ ¢ in ‘qe(‘( vaue

<h qu.]c tV\‘CWS_":Q——M
2. Calculating Gradient

Use the elevation field map that you drew contour lines on
(which is on the previous page) to calculate the gradient

b. point B and point D

between:; f
a. point A and point, C s _ ?:bclegence
10 =20 page =
GYG‘L e"l+ 2.5 wni. [
|
| O - _
i 6 = 2:1’3 %& = 2b ¢ 7 JZ
G= o8B - 2480
|
w

|

b 12B-308 joa =
Gmfl,\efﬂL : 3 o 2 o S ‘_\%C‘Mr] A‘_

C. point B and point E :
. 23 -30 3 _ I
GVOU! ( er"\* = ] A‘ , 5 —_— = ——L}i - 280 7 .P/l;q{m,_

d. point F and point C

ke Ad-zofe A
Grodent = "0 = 75 = 7
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IX. Parts of Earth

A. The three “spher s” of outer Earth
1. Ainmo Sphﬁ e - the shell of gases that

surrounds Earth.
/’Hr/m ?-’)/m ~ -the waters of Earth; its

oceans, seas, Iakes and rivers.
3. At Hos r)}l e re - the dense, solid outer shell of

2.

Earth composed of rock.
o, Y % of Earth s surface is covered by land.

-— o ...
4- "-'.. ".-..““ -‘ .".' e '..:'.".,: o C\ DQOSPheref

" hodroghere

]{*"’}/lcg ?l'\er{/

5. Which sphere of Earth is:
a. most dense? \l/\’\/\ Gsv)wer [

b. least dense? ahno z?L

% B. Earth's Interior
1 i, (‘/YUS/\/

e D.J. Mills © 1999

3, \ hinér




