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TOPIC I11 - MEASURING THE EARTH

#OP’C ABSTRACT , | Time E'Vmph_as.fs:"_ 10 days

What Js Oun Model of the Earth?

Major Behavioral Objectives

At the completion of this topic, the student should be able to: .

A. Develop models to illustrate the earth’s size and shape’ and the extent of the earth's’ : ;} ;

spheres.

B. Determine a method for locating a point on the earth's surface, measure the physical = B

broperties at this point, and_develop medels of some of the fields that exist at that RS

point.

Approach

Students will very likely have preconceived ideas concerning earth dimensions: and relative - .. .

scale. Care should be taken to place ‘the magnitude of the various dimensions in proper - . e

perspective. This topic should be developed from a "how-do-we-know-it” approach employing a = Gl
questioning, ana}ytic*technique._ R . . i R

The measurement of a physical characteristic at mény points should be used to deve}op'fhalfié?dg._j“fﬂ
conceépt. The field can then be used to infer the characteristics of points that have ﬂot been ' .

_ neasured.

Students should be provided with enough experience with fields so that the concept can bé‘éasi]y;_:lfff
applied in Tater topics. _ : : SRR

* * * * £ ' Co *
TOPIC OUTLINE _MAJOR UNDERSTANDINGS INFdRrEAﬁ.bﬁ.'T_df TEACHERS :
A. Earth dimensions | | i | -';-."”5 ;:.i.;”: .
A1 Shape bl o can the ccrth's shope bo detownived? WAL
A-1.1 Evidence  A-1.11 Observations of the altitude of Polaris - PI(.]'-_';',‘ . 345

A-2 Size
A-é.? Measure-
ment
techniques

measured as a function of latitudinal cco-11, 12
distance leads to an interpretation of the RN
earth's shape.

A-1.12 Other evidences that indicate the earth's  PI0-1, %, 3, 4; 55 = :

shape {nciude: O CLO-TY, 12
a. photographs of the earth SN
from space _
b. gravimetric measurements

12 Hots can the crth's sige o detorminedy A2

A-2.11 The dimensions of the earth can be o PI0-1, B3 CCO-TI

‘determined from ohservations of the earth
from space.

A-2.12 The circumference of the sarth can be A-2.12 An'aétua}-&eféfminétibh i

determined from observations of the sun's of the ci?cumférente;of'5ﬂ;faf
altitude measured at the same time in the earth can be made = ..

two different locations, . ‘ by measuring the sun's ...



TGRIC QUTLINE

MAJOR UNDERSTANDINGS

INFORMATION 7O TEACHERS

A-2.2 Measure-
ment
deter-
mination

A-3 Extent of the
atmosphere,
hydrosphere ,
and Tithosphere

A~3.1 Atmosphere

A-3.2 Hydro-
sphere

A-~3.3 Litho-
sphere

B. Positions on
the earth

B-1 Position
determination

B-1.1 Coordi~-
nate
systems

A-2.13 The earth's diameter, volume, and
surface area can be calculated once the
circumference 1s known.

A-2.21 The earth's circumference through the
poles is Tess than the measuremert along .
the equator,

A-2.22 The earth is nearty sgher1ca1
slightly oblate,

A-3.11

Nearly all of the atmosphere is con-
fined to a thin shell surrounding the
earth. However, the atmosphere extends
several hundred kilometers inte space,

A-3.12 The atmosphere is stratified, with each

Tayer possessing distinct characteristics.

A-3.21 The majority of the earth's surface is
covered with water that is largely con-
fined to a relatively thin film.

A-3,37 The rock near the earth's surface forms
& continuous solid shell around the

earth.

B-1 How can a-yzad&éaum os Hhe eanih's
weorfoos o Ustormins

B-1.11 A coordinate system of imaginary lines,
an earth grid, can be developed to
determine a posjtion on the earth's
surface.

B-1.12 The Tatitude-longitude system is based
on celestial observations.

being only A-2.22

A-3.11

A~3.31

B-1.17

PI0-T,

positicn and exchanging
the data with another

school,
P1O-1, 2, 3, 4, 5;
€ce-11, 12

PI0-1, 53 CCO-11

FI0-T,
CCo-1

2, 3, 4, 5

The objective in this
understanding is to put
the earth's shape in
proper perspective
regarding scale,
‘out of roundness”
should not be over-
emphasized. Otherwise,
students may develop an
exaggerated mental mode]
of the earth's shape,
P10-%, 3; CCO-11, 12

M-A-3

The

The objective in this
understanding is to put
the extent of the atmo-
sphere in proper per-
spective regarding scale.
3; CC0-7, N
PI0O-By €CO-7, 8, 1

PIO-1, 35 CCO-7, T

Relate to topic XII.
PIO-1, 3; CCO-7, 17

18-

The students should
befcome aware that many
reference systems can
be used to determine
positions on the earth.
PI0O-2, 3, &

PI0-2, 3, b3 CCO-T1



TOPIC OUTLINE MAJOR UNDERSTANDINGS INFORMATION TO TEACHERS

2 position -2.4 the chanacleniidics &c S B2 .
3'2233233%0"; B WmmMW? #GW ST

B-2.1 Vector- B-2.11 The physical characteristics of a point PIO-3, &
scalar may be either vector or scalar quantities. - :
properties

B-2.2 Fields B-2.21 A field is a region of space which con~ . PI0=-3, 5 -
tains a measurable quantity at every point. B
B-2.22 Isolines are models representing field PIO-3, 5
characteristics in two dimensions, : . -
B-2.23 Iso-surfaces are models representing PI0-3, &
field characteristics in three dimensions _ _
e.g., contour map or magnetic field) S
B-2.24 The characteristics of a field frequently B-2.24 A field should be = o
change with the passage of time. studied in which change - . . -
can be noted. Do not ..
create the impression .
that fields are static -
or unchanging,. . Ve
PIO-2, 3, b3 CCO Ts 7, R
10, 1 el
B-2.25 Gradients within the field express the PIO 5; CCO- 7
degree of change of the field quantity : .
from place to place.
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TOPIC IV - EARTH MOTIONS

JOPIC ABSTRACT

lhai Mre

Major Behaviorel Objectives

At the completion of this topic, the student should be able to:
A. Collect data on the motions of objecis in the sky.
5. Draw inferences about earth mot1ons from evidence such as the Corieclis effect and the

Foucauit pendulum,

Time Emphasis:

10 days

C. Draw_inferences from celestial and terrestrial observations relating frames of reference

for time and earth motion.
D. Analyze models of the solar system using locally obtained data to synthesize a simple
model, and evaluate the model for its applicability.

Approuch

Topic IV continues the development of a general model of the planet earth by the examination of

terrestrial, lunar, and pianetary observations.

a model for earth motions.

The geccentric and heliocentric models should be introduced and the observations used to
support or refute these models,

*

TOPIC CUTLINE

*

MAJOR UNDERSTANDINGS

These observations should be used to construct

INFORMATION TO TEACHERS

{elestial observations

A-1 Motions of
chjects in
the sky

~ A-1.1 Star
‘ paths

A-1.2 Planetary
motions

A-1.3 Satellite
motion

A-1.4 Sun
motion

A-J

A-1

A1
A-1

A-1
A-1

1
.12

21
.22
.23

.31
.32

AT
A2

The apparent daily motion of stars is a
circu?ar path.

The daily rate of motion of stars is
constant.

The movement of planets through the

star field is not uniform.

The apparent diameter of each planet
varies in a cyclic manner.

The observation of planets indicates that
many rotate.

The meon's motionh creates a cycle of
phases.

The moon's apparent diameter varies in
& cyclic manner.

The sun’s apparent daily path through
the sky is anr arc,

The sun's apparent path varies with the
$easons.

11

PI0-5;
PI0-5;

PI0-5;
PI0-5;
PI0-5;

P10-5;
PI0O-53

FI10-5;
cco-5,

CCo-4,

{Co-6,

cco-4,
cCo-5,
cco-4,

CCO~4 )
¢co-4,

cCo-4,
6, 8

I¥-4-1



TOPIC OUTLINE MAJOR UNDERSTANDINGS INFORMATION TO TEACHERS u.f--”K’
A-1.43 The high noon position is never directly cco-5, 6,8
- overhead farther north than 23%° N. B .
latitude. o
A-1.44 The points of sunrise and sunset vary . CLco-5, 6,8 -
with the seasons. . -
A-~1.45 The length of day varies with the £C0-5, 6,8
5@asons. R T T e S D
A-1.46 The apparent solar diameter varies in PID-5; CCO-4,° 5, 64, 8 .o o

a cyclic manner during the year.

8, Terrestrial
observations

B-1 Motion at the - Bal WMWWWWW? ST 7% BE
- earth's surface B :

-

-,

8-1.1 Foucault B-1.11 The plane of vibration of a freely pPI0-5; CL0-6, @
penduium swinging pendulum appears to change : '
direction in a manner that is
predictable. EERTRTE A
B-1.2 Coriolis B-1,12 The path of a fiuid at the surface PI0-5; €CO-6, 9
effact of the earth appears to undergo a C

predictable horizontal deflection.

C. Time - PRI AN
¢-1 Frames of (-} How are frames of reference delermined for time? Wer
reference for L S R
time : ' . L
€-1.1 Earth C-1.11 The frames-of reference for time are Ceo-9,6 .
motions based upon the motions of the earth, PRI
C-1.12 Mean time d¢iffers from apparent solar CCo-5, 6= .-

time by an amount which varies with
the seasons.

0. Solar system models

D-1 ﬁeOCEﬂtNC and D] What models explain the obdervationd of o BTN | 2N E
eliocentric , . ] ‘ T
models - celeslial and tenrestrial molioni? RSN
0-1.1 Geocentric D-1.11 The apparent motions of celestial objects PI0-3, 43 CCO-5, 11, 124 =
mode are explained by a geocentric model. - T S T
D-1.12 The apparent terrestrial motions of objects PI0-3, 45 CCO-1T7 . o o
are not explained by a geocentric model. : _ ST S
D-1.2 Helio- D-1.21 The apparent motions of celestial objects -~ PIO-3; CCO-6% 12
centric are explained by a heliocentric model. T T
mode D-1.22 The apparent terrvestrial motions of objects P10-3; CCO-6, 1200
‘ are explained by a heliccentric model. A A A
D-1.23 Compared to the geocentric model, the. - - pPI0-3, 43:CC0-5y 63 BHQT_f:}:A o

heliocentric model of celestial motion is
less complex.

12 ;



TOPIC GUTLINE

MAJOR UNDERSTANDINGS

INFORMATION TO TEACHERS

D-2 Simple celes-
tial model

D-2.1 Geometry
of orbits

- D-2.2 Force and,

energy.
transfor-
maticns

D-2 Whai sdmple celeslicd model casn be dynithesined
j@awm oddervationds?

D-2.1% The earth’s orbit around the sun is an

ellipse with the sun at one of the foci.

Tha orbits of the other planets also
describe ellipses with the sun at a

D-2.

D-2.

D-2,

D-2

D2

D-2.

D-2

12

13

14

.21
.22

23

24

focus.

The areas swept cut by an imaginary line
connecting the sun and a planet are equal
for equal intervais of time.

The period of any given planet is related
to the mean radius of its orbit.

[Te o §3]

The'gravitationaT force between objects

is attractive,

The gravitational force is proporticnal to
the. product of the masses of the objects
and inversely proportional to the distance
between their centers squared.

A cyclic energy transformation between
kinetic and potential energy takes place
.as the earth moves, resulting in a
change in the earth's speed.

The Tength of the day varies because of
the change in speed of the earth in its-

orbit.

13

y-D-2

PI0-3; CCO-3, 5, 6, 12
PIO-3; C€CO-5, 6, 12

PI0-3; CCO-b, B

PIC-3; CCO-5, 8

PI0-3; CCO-Z, 6, 9

P10-3; CCO-1, 2, 3, 4,
5, 6, 8

£ct-5, 6, 9






