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Foreword

. .

A.pupirs'experiences betweeti the-ages 6ritina 16piaba1lyshape1ris ------ ---'-.------------,--.-----

ultimate view of science and of the natural world. During these years
most youngsters become more adept at thinkingconceptually. Since
concepts are at the heart of science, this is the age .at which most stu- --

dents first gain the ability to studx science in- a really organized way.

.
Here, Itoo, the cominitment for .or Against science as an -interest or a i

vocation is often made. : . , 4. 0 .

Paradoxically, -the- sfuderits. at this critical age have been the ones
least affected by the recent effort -to produce new 'science instructional

.* materials. Despite a number of commendable efforts to improve the
situaticin, the middle' years.stand today as a comparatively weak link-in -,

;Science-education' between the rapidly changing elemenialy cuniculum
and-the recently revitalized high sChool science courses: This volume
and its accompanying materials represent one attempt -to provide a

; -sound approach to instructioh for this relatively uncharted level.
. At the outset et organizers Of the ISCS Vroject decided that, it . .

..

t would be4 shortsighted and unwise )to try to fill the gap in middle :

school science education by simply writing another textbook. We chose
instead to challenge some of the most firmly established concepts
about,how to- teath and just what science material can and should he,
taught -to adolescents. The ISCS staff have _tended to mistrust what
authoiitieCbelieve about schools, teachers, children, and teaching until..
we have had the chance to_test _these assumptions in actual classrooms .,

, with real children. AAcontlicts have arisen,, our policy has been torely
more upon what wZ Saw happening in .the schools than upon what .

authoiities "said could "or .wbuld happeii. It is largely because of tliii
policy that the ISCS maletials represent a substantial departure from A* -

the norm. . . . . . .

Thi primary difference between the ISCS piogram and more con- ..

1. Vtitli

.

vrtional approaChes is the fact that it Allows each studept to travel:
.

.

N.
97
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at his own pace, and it permits the scope and sequence, of instruction
to vary with his interests, abilities, and background. The ISCS writers
have systematically tried to give he student more of a role in deciding
'what be should study next and how soon he should study it. When the

. materials are used as intended, the ISCS teacher serves more as a
"task easer than a "task niaster." It is his job to help the student
answer the questions that arise from his own study rather than to try
to anticipate and package what the student needs to know.

There is nothing radically new,in the 1SCS approach to instructicin.
Outstanding teachers from Socrates to Mark Hopkins have stressed the
need to personalize education. 1SCS has tried to do something more
than'pay lip service to this goal. ISCS' Major contribution has been to.
design a system whereby an average teacher, operating under normal
constraints, in an ordinary classroom with ordinary children, can in-

tteMi
The development of the ISCS material 'has been a group effort from

the outset. It began in 1962, when outstanding educators met to decide
what might be done to improve Widdle-grade science teaching. The
recommendations of these conferences were converted into a tentative
plan for a set of instructional materials by a small..group of Florida "")
State UMversity faculty Members. Small-scale writing sessiops con-
ducted on the Florida State campus during 1964 and 1965 resulted
pilot curriculum*materials -that were tested in selected Florida schoOls
during the 1965-66 school year. All this preliminary work ,was sup-
ported by funds generously provided by The Florida State University.

In June of 1966, financial support was proVided by the United States

%
Office of Education, and the preliminary effort was formalized into
the ISCS Project Later, the National Science Foundation made sev-
eral additional grants in support of the ISCS effort.

The first draft of these materials was produced in 1968, dining a.
summer,, writing conference. The conferees were scientists, science
educators,. and junior high school teachers drawn froin all over the
United States. The original materials have been revised three times k
prior to their publication in this voluMe. More thanZ150 writers have
contributed to the materials, and 'more than 18%000 children, in 46
states, have tien involved in their field testing.

Ve sincerk hope that the teachers and Students w4o will use this
material -will':find that the great amount of time, money, and effintj
that has gont.into its deVelopment- has been worthwhile. '1

f
Tallahassee, Fkorida

lebntari 19721
.

The Directors
INTEIthfEDIAIE SCIENCE CURRICULUil STUDY

7. 4 ' 40t3.!6 tt'\ .
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t't

t

,

Violet, blue, green, yellow, orange, red (00er

important although it can bp reversed.)

is

0141, Same; or exactly oppdsite

Plastic.disk; the diskpalone in the spectroscope Will
Ej1-3.

a round, spread-out apectrum;

%Ch.aRter 1

The Messa19 e
of §unlight

orpd.uce -

the qlit ainne prof-lyres nothing.

014. Violet, blue, green1 yellow, oranae . rec1_1vvered order)

(No major differehce between spedtra. is an acceptable

Students May see dark lines. in.suq's spectrum.).

enswer.

0.1.5.,14olet,: blue, '4ren,,yellow, orange, red (c4,. reveysed.ord

(Students *shouid ngtice,ponounced bright lines actainstA

continuogs.spectrum backgroundn.l.

0141. Spectrum is too faint to kq seen.
- "..

Same answer as for 1-6'
C114. .1`;' T.r.

L

, :

`.



01-8.

01-9.

01-1o.

C.

Violet . Blue

Violet

Green Yellow Orange Red

Green Yellow Orange Red (

Violet Blue'

4 . , PROBLEM BREAk .14

If desired. you can sat up 3 01-11..
different combinations of the

3 substances (Li & Sr, Li &
"Na. Sr & Na). Lines would

then be a combination of the
lines for 1-8. 1-9, and 1-10.

Nos

2

Green Yellow

dtt.

Orange Red

(Lines depend on combination used.)

Violet Blue Green Yellow Orange

.01-12. 16.4'r°S..vers
depelid on combinations used by the teacher.

. Red

N.

*

14
,

As.

t

4:

a
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CHECKUP

1. Work is
,a-. force.
b. distave

Vo. force distdnce.
d. ,speed x time.-

3. Energy can
a. exist only in the

form of heat.
Vb. exist in more than

one form.
Vic. be transferred from

one system to another.
..Ealse,changes in matter.

-4 0271. It will get hot.

02-2.

024:

02-4..

024.

024..

024.

024.

To measure how hot_

1::',..,114.314titl#N14tW4q*T61'.4.,
AT. : . f) ?

-?-,
, t A,.

. .

2. A measure of energy, is
ja. force.

'Vb. force x distance.
c. speed x time.

Id. work.
. r

4. Energy is alwa)it
Ifa. conserved.

b. destroyed.*
lc. needed to overcome

forces.
d. a measure of the time

needed to do work. .
4.

45.

Yes.(A change of 10

Chapter 2
Watts New?

to 40 can be expected in 3 minutes.)

Make it less shiny. 't

Answers will varV (about 25° - 27°C).

Answers will vary (about 150 - 200 above room temperature)

Answer will vary.

It is a good conductor'of heat; it is easilw,shalled (malleable):

.

, 15
I.

3

...



Tat_Ilf- 2 1 T ?If ,.
data

Figure 2-1 Students graphs
should approximate
Sti*Pg. 16

14

12

E 6
t--

4

2

4

49.

Table 2-1

Time
(minutes)

.

, Temperature
(o(7)

Total
Temperature
Change (°C)

)
0.0 ,

,

. 25 0

0.5 2g 3

_

30 _

.

5 -

1.5 - 32 7 .

10- : 33
.,L

i

, 2.5
.

4 : 9

3.0
4 , 9 j

3.5 - 34.5 9.5

4.0
.

35 10

4.5 35
_

10

s

5.0 '35 10

Figure 2-1

f

4

4

..

...

.

.

NI,

.

I.,

.

.

I..-

.

4

....

, ...

_
,

.

..

.
..

. .

.

1

Vs

f

49 ....

.
i

1

.
. .. .

f

.
i

0.5

`

1.0 1.5 2.0 2.5 3.0

Time (in minutes) ,

3.5 4.0 . 4.5 5.0

1.4 OA.



02-e.
Answers will vary (about 3-311 minutes):

The amoulkt of heat.losT equaled the amount aained.

Amount of time in the sun; area of the copper strip;

distance Trom the light bulb; watta9e olf the light bulb; angle

at which light str,ikes the strip.

Table 2-2

Bulb .

t

-..
Original

Temperature
Maximum

Temperature .

Temperature
Change

,

I

60W
r

. 2S°C 30°C
,

.5°C
_

100W 25°C .33°C
_

-goc
_

150W 25°C 37°C IrC

02-12. 150W

20

12

a

y

,

i 1 1 _ 1.
20 ID 61 Ho um 120 140 1t

It increased.

Wattage

0244. Answers will vary (about 40(7).

The temperature change would have been Jess.0245.

-

17
tiAni,dte .ttt.

Taote 2-2 These are sample
data

Figure 2-2. Students'

_graphs should approxi-

mate this shape.

Figure 24

111',1/44

.t;

5

V34e,

eau__ .
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110

This Problpm Meak is PROBLEM BREAK 2-1

the Most important pdrt

of the'dhapter. The

answers derivd from iL *

form t_le basis for the

power teasurement of the.

sun.

4

.

4

-r

A

"Op

18 .

I

S.

1

41
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5 10 15 20 25 30 35 40 45 50 55 60

4 ' 'Distance (cmi ,
02.48: Wattage is a variable and must be kept constant if the effect,

of distance is being studied.

02-17. Answers will.vary460-20°C).

Answers will vary (6-15 cni).

02-19.
Answers will vary (4°C).

,

02-20.
Answers will vary.

0241. 4 (or 2 100-watt bulbs)

02-22. 16 (16 times the wattage at 20 cm)

034. No: the sighting bar has to be moved in toward the siglktihE Chapter .3
Far-Out Sunline.

. .9

r 4 ," L 'L A rr 7, ILL?1. +L .1 --T

srlft4, 2

6



1

\ 10% e it (..!% en iloser to the ,,Ightnr line

e an.* decream:.)/-03-3. Th 4 s

03.4. Pin.:sxNer depends on ph41ctIoIL the an2le i1I decrease.

034. Small
*et

03.4k AnsWers will vari.. - ii

Ics too far to nicasurc.._

03.8. It Would increase the distance the range tinder.can measure.

Problem Break 3-1. Note PROBLEM BREAK 3-1

the instructions for the

student to check with you

before proceeding with the

experiment. Are all factors

but the baseline, and the

distance held constant.?

How wila the measurements

be made?

a

.. :- . -

AO

'
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t C-
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t :

03-9. It Would increase the angle.

111Qt h

The base line-is too short: or the h i 2.11 tine angle is

434_2. No
a

044, Answers will vary./

f ' ji ; lc ?cc

too srnall. Chapter 4
Measuring the
Distarices to the
SunAnother
Approach 4

ACTIVITY 4-1

21



:1, 3 1).

. 10

04-4. Figure IS-3

-Earth here on day 1
and day 3651/4

04,3. Venus travels taster.

04.4. The angle. between ES .411(1- EV can be used tci cleseribe

the position of Venus with respect to the sun_

D44. When the line of sight froM Earth to Venus just touches

but does not cut. the orbit. of Venus

D4_8. About 410 on the scale drawinc.

When Earth,'Venus,.and tlw sun are in line (0°),04-9

ACTIVITY 4-0.

.stee

4

^

..



0440. Answers will vary (greet(' than 41 if orbst is tarser than first

drawing, or less than 41° if orbit is drawn smaller).

D4-11. Yes

ACTIVITY 4-7.

f

This 15-cm diameter circle
and the lilies and ang:es
drawn on it. should be care-
fully and accurately done
The distances in Table 4-2
depend on this scale draw-
ing



12

1

4,

CHECKUP

16 ft (15-17 ft Is close enough.)

2. 14 ft (13-15 ft is close enoush.)
,

04-12. About 2,1 mm

9443. About 1.24 milhon.miles

Table 4-2

,
.

. .

,

,JOn Scale
Drawing (mm)

Actual
. (miles)

-Distance from Venus to the sun
_ra

54 mm 67 million

Distance from Earth to the sun .-,-;: mm \ 93 million

Smallest distance between Earth
and Venus

21 nim
.

26 million

04_4 54 rum: 75 mm

4.1 5. million miles.: 93 milhon

Chapter 5 054. 42 cm

How Bia., 05.2. 42 cm
Is the Sun?

05-3. crn

os4. Twice as big

c354 54 cm

054!21111000 m atm,

. .

16t a.tt.. .sr ,.,r

9
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ACTIVITY 6-1.

_

1116. .

,t

.0
".;.

-410.4

Chapter f;
. Theiery-
.Charit?t

Meaureineni.. Ot the-

apparefit speed 'of tihd.

sun will be made on this"

circle. Therefore cOEc

c -

should be taken to 1

get-acctlrate

%.14

.

,;,

avliN

44C

1-,!' ' 4 -.' is. -
c-,.

.c t tif-'t ..........1.4i}.; `,/,. ..,.., 1 .., ..0,
:I, & '.. vil':

tiq 4 14`,c
;,,ec1' 4 -,"-40'1.ifl."'43, ._',.!., .ftt,- ! I; -

t%
. .



, 4. -01

0-

"J. 1*".

d

. .

10

14

Jr.

e

s

,
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71- I

664: - Ye5

06'1.
tgoe
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13.-6
.01

cj Q2. 11e horikon

A80°
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PROBLEM BREAK 6-1

7. '717'

tip

9.

4

1

a.

N

S.

"

. , .

`

V.

S.

9.
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4,

ue.10.* 10° to 20°

I million miles
will affect tke anroders.'

-;tudonts' answe tor

4.

6-10. Geographic

Location and time of day

0642. 1 hour. this question a d also

fot 6-13, 6-14, and 6-15
Dals. 16 mrn to 32 mm

oe-14. .16 rnalon to 32 million miles

,16 million to 32 tnillion miles per hour.

1.082 miles per hour

PROBLEM BREAK 8-2

M

ct.

ft'

A

(

should fall. in the

ranges shown.

?544.?:44kliet,:'1.9,.,
+,

rs.r
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Chapter 7 200 watts

On Your Own N1ultipl it h lour0 7-2.
7-3 Many factors might in-
fluence students estImate
Values ranging from. 10.1 to
10-- watts maY be possible on
sunny days at noon The ex-
act value tor the sun is A contains II and lie: Star B contains II and Ca: star A is twice as
3.7 X '10" watts

El74 Answers will var..
.

074 Students' answers should include the following conclusions: Star
-

tar trom Larth as stzir B: the (mer !. received h. the p rhehometer from

star B is greater than fromAtar A: the wattage of star A ts greater than

Out of star B.

015 Answeis will vary (about 43 million miles).-.

16

Answers will varN (about 1335.miles).,

a

--a

1 e
cf.

-t
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Excursions
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01.

Violet Blue Green Yellow Orange,
.

_

02.

1 71,

, ,

4, ,
,

Excursion 1-1 ;

Those Strange
Dark Lines

)

Red

4., 4,4

,!

VIoIst Blue Green
-1

Oranbe Red

' Black lines in yellow region of spectrum03-

Answers depend on predictipns made in questio'n 2.

, .
,

. t

J

sttr,

.19
V

4,

4.4..410f.tt



Excursion 2-1 01.
Energy at Work

Excursion 3-1
The Moon's
Measurements

Ansv,ers ill .

02.

03-

04.

Answers will varv.

Yes

Answers will vary.

02.

03-

0 4.

0 5.

About 2 minutes

About 2 minutes

1.440 minutes

Excursion 4-1 oi.

About 720 moon diameters.

2.()80 miles

What s' Radar? 2c000,Oao miles

26 000 000 miles"
Excursion 4 2 .01. c
Angles and No02.Protractors

Answers will %Airy

n

AP

t;

04. +

e ,"
"1:1 '

.-- o9,
Zt.
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&Aka

05. 360°

Table 1

Figure Angle (°)

" A 57'
z

21°

121°

109'

OD.

1. 1 crn= 10m

,1

02. 4 cm.

03.- 40 m

04. A. 78thniles

8. 1.800 miles

. 780.mile&

.1

ExcursiOn
Scale Dawingpt
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1.1..arALAIM

Excurlipn 4-4 Di c.1().(loi, rink,

Practice in ;.061).000 miles02.
Using Scale

0..(if) (pH) inlIcs.
3.Drawings 0

'4 91.s()1).1)()1111111,-,

Exc-ursion 5-1
IVI0on Gazing

S.

Table 1

_

Scale Drawing
(Distance in mm)

Actual Distance
(in miles)

,

Venus to Sun (VS) 43

, Earth to Sun (ES) 60 91.81,d):000

Earth to Vus (EV) 17

01. 6 power
To prexent umanted motion in the telesclope

45 cm03.
4 cm

11.25 power05.
The itnaae is inverted.

Anwers will vary. hut should indicate that the ima2e need not

rtie right-side-Up for observation purposes.

08. About 49 cM

09.
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dax-\01.

4E.iicaiiiaaiiilkasiliwoiluTki&4.

About every 6 years

That part of March in %N. hich there Na, a full moon

Answers will vat-v. (If March 21 came on Salt' day and there was04. .

a full moon that day, then the first Sunday atierhe first full moon on

or after March 21 would be Nlarch 22. If March 21 came on Sunday

and there was a full moon the day Ilefm-e. March 20. then the next

full moon would be a lunar month (291'.. days) on Sunday. April 18.

and th -1 Sunday after that is April 25.)

ob. The British did not accept Pope Greeorv's decree.

Excursion 6-1
The Night That
People Lost
10 Days

4

Theory of Copernicus Excursion 6:72
Ans.wers will varv. 'hut should indicate that with the Ptolemaic Matching Wits

with Galileo
theory it would never he pk)ssible to see moie than a crescent,of Venus.

,.. . . .

while with the Copefnican.theorv all phases from crescenft) full would

be possible. and 'this. in fact. is what can be observed.

es greater

02.16

03.64

,

04. l.500.000.000A00 times-

Excursion 7-2
-Using Squares

..to Measure
Distance

\
-

I

'a):;"'Ik':
,

rvIP
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Fidw Well Am ploing?

'You probably wonder what you are expected to learn in this science
course. You would like to know how well you are doing: This section

= of the- book will help you find out. It contains a Self-Evaluation for
' each chapter. If you van answer all the Ruestions, you're doing very

well.
- The Self-Evaluations are for your benefit. Your teacher will-not use

- the results to give you a grade. Instead, you will grade yourself, since
; you are able to check your own answers as you go along.

Here's how to use the Self-Evaluations. When you finish a chapter,
take the Self-Evaluation for that chapter. After answering the questions,
turn to the Answer Key that is at the end'of this section. The Answer. .
Key will tell you whether your answers were right or wrong.

Some questions can be answered in more than one way. Your answers'
. to these questions may not quite agree with those in the Answei Key.

If you miss a question, review the material upon which it was based
befors going on to the next -chapter. Page references are frequently
ilicluded in the Answer Key to help you review.

0 the next to last page of this booklet there is a grid, which you
e to keep a record If your own progress.

tbs.

s. L



The following sets of questions have been designed for self-evaluation
hv sour students. The intent of the self-evaluation questions is to-in-. .

form the student of hi, progress 1 he answ ers are pro\ ided for the
students to gi e them posime reinlotteincill. 1 01 this reason it is mi-
portant that. each student be. allok ed to ans1\ er these questions with-
out feeling the pressures normalk associated \kith testing. We ask that
\ ou do not i2.rade the student on an% of the chapter self-evaluation
questions or in an\ \..1\ make him teel that this is a comNrative de\ ice.

.1 he tudent shoulJ ans>er -the questions tor each chapter as coon
as he finishes the chapter. After ans\\ering the questions. he should
chGek his ans\' ers nnmediatelv h\ referring to the appropriate set of
anskers in the hack of his Student Record Book.

I here are some questions that requite planning or assistance from
the classroom teacher or al Instructions fkg these are listed in color
on the pages that folltm. ou should check this list careflill\
an.% item that ma\ requrre \iwr presence or preparation. Onl\ items
hich require some plannin:2 or issistance are listed.

You should check oecasiOnall\ to see if \our students are completing
the progress chart on page 45.



If you did any excursions for this chapter, write their numbers here., SELF-EVALUATION

01-1. Sunlight reflected from a piece of white paper and passed
through a spectroscope produces what kind of spectrum?

01-2. Describe the differences between the fluorescent-tube spectrum
and the sunlight spectrum:

014. A student uses a nichrome wire to put a solution of sodium
chloride into an alcohol flame. He then views, through a spectroscope,
the light given off.

A. What type of spear= does he see?

S. In the space below,osiketch the spectrum of sodium chlaide.

1
Greon YellowVielM alue Orange Red



4 Ai.lraiktdast

t,

1-5 You should prepare (an:4
label -Clues 1-5 ) a mrxture
ot two ot the three sut,-
stances used in the chapter
Not4 mat you can use the
same ones that were pre-
pared tor Problem Break 1-1
if you desire.

. : 244

01-4. The spectrum below is an example of a (check one)

bright-line spectrum.

continuous spectrum.

Violet Blue Green Yellow Orange Red

01-5. Obtain the container labeled "Ques. 1-5" from your teacher. Use
a flame test to determine which of the elements (Na, Li, Sr) the solution
contains.

al-6. Put a check in those blocks that describe the spectrum produced
by each of the following sources.

Source Continuous Bright-Line

75-watt bulb

Iluorescent ',tube

Sodium vapor lamp

Reflected sunlight

SELF-EVALUATION 2 If you did any excursions for this chapter, write their numbers here.

28

-AL

P2-1. Explain-why the blades of the sun-energy measurer were black,
ened. .

3,8

..
. ..



Si

0

I

024. List at least three factors that affect the temperature change of
a sun-energy measurer.

A.

B.

C.

024. Using your sun-energy measurer, meat the temperature
change cause by the light bulb that your teacher as prepared. Check
your answer with your teacher. What was the maximum temperature
change?

02-4. When a sun-energy measurer is placed 50 cm from a 100-watt
bulb, there is a temperature change of 4°C. If the distance is not
changed and a second 100-watt bulb is added in parallel, what will the
temperature change be?

02-5. A sun-energy measurer has a maximum temperature change of
1°C when it is placed 100 cm from a 150-watt bulb. What will be the
maximum temperature change when it is placed 50 cm from the bulb?

02-6. Tht data In the table below were obtained using a sun-energy
f measurer, a 100-watt bulb, and various distances.

pistance
(cm)

f
Initial

Temperature
°C

Final
Temperature

°C

l'emperature
Change

°C
,

10 25.4°
1 38.4° i

,

15 25.0° 32.00 ..

20 25.2° 29.2° /
. .

25
_

25,0°, 27.5° -

30 24.90 26.5*

35 25.1° 26.19

& Complete the above table by calculating gioemperature change.
6 d

; .

'

G', It I,' 4 '
,

32 t
. . 0'04

, v
y4.4

" 1r7r-.."'
-._

2-3 Use a 100--watt bulb at a
distance ot about 15 cm from
trio sun-energy measurer. You
will probably want to try it,otit
ahead of time and adjust the
distance so that there is h
15°C change.

.

.0sN' rs..



-16

14

0 8

6

6. On the prid below, plot the temperature change against the dis- ,
tance.

C. Predict thetemperaturchange at 40 cm.

-

'

_

--.

._ _ .....

..

. ...

Iv
.

.

f
.

,
.

,
,

.

, p
_

,

. .

r

. _ '

- 4

i i

J -
%

:
..

A

te

.
. _

.

A

r

s

-

A

-.

.

I 5 1 10 15 20 25 30 35 40 45 - 50

Distance (cm)

. SELF-EVALUAT1ON 3 If you did, any excursions for this chapter, write their ,numbers here.
.

le

CI 3-1 YSe the diagrain Wow to answer this .question. The diaoram
illustrates a range finder sighted at an object.

. Label the base line, the sighting line,, and the sighting bar on the
diram.

B. Suppose the range finder were moved faaher from the object,,but
the sighting line was kept linecl up with the object. Check the phrase
below that best describes what you would need to do to align the
sighting 9ar.

a. Move the sighting bar toward the base line,

b. Move .bie sighting bar awily from the baSe Line.

c. Leave the sighting bar in. the.salneeposition.

n.

410

ANA

object

71. -?1`. S' -,tAT.;"

4,

r

k

.41:. -
. <



4

03-2. The diagram below shows a range-finder scat similar to the one
you made for distances of 1 m to 15 m.

wit

A. Describe how the distance between the scale markings changes
as the distance to the object increases.

.

B. Describe how you could change your range finder so that there
would be more space between the scale markings.

03-3. What are some of the factors that limit tile distance you can
measure with a range finder?

I.

034. Your teacher has labeled an object "3-4A" somewhere in the
room; he has also marked with an "X" aplace for you to stand. Using
your range finder, stand at the place marked "X" and sight the okject

s, labeled "3-4A." What is the distanCe to the object?

034. An astronomer made sightings at object Z from two observatories

4.

".

3-4 Some vertical object.
such as the edge of a door,
a chalkboard, or a wail cor-
ner. should be designated as

At a horizontal dis-
tance of 3.75 meters from fie
designated object. mark an
"X" on the floor.,

located at X and Y as shown m lbse diagram below. Which line on tlfe z
diagram represents the base liii (check one)

a. Line XZ

b. Line XY

c. Line n
d. None of the above

IA*
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If you did any excursions for 'this chapter, write their nu6bers here.

F114-1. Using your protractor, measure \he four anA; shown below.
The curved line indicates the angle that you are to measure.

Angle A = Angle B = Angle C = Angle D

04 . Use the scale drawing below to ans4r both parts of this ques-
t (Measure the distanca "as the crow flies" not the distance by road.)

A. l4ow far in centimeters iS Union Parkfrom Christmas on the draw-
ing?

B. What is the actual distance in miles between Union Park and
Chrie mas?

.

Union
Park

It

Christmas

1 cin = 2 miles
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04-3. Use the diagram below for both parts of this question.
A. As seen from the earth, Planet X is how many degrees from the.

sun?

8. What is the greatest possible EX-ES angle for Planet X on this
diagram?

Planet X's
orbit

Planet X

.
*Earth's orbit

04-4. Use the diagram below to apswer all parts of this question.

Earth

Earth's orbit

33
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A. Draw in an earth-sun line on the diagram..
B. When, as seen from the earth, the Planet Z is at its greatest angle

from the'sun, the angle is 22°. Using your protractor, draw in the
earth-Plfanet Z line when the EZ-ES angle is greatest (22 degrees).

C. Using your compass, draw the orbit circle for Planet Z.
D. Measure the distance between the earth and the sun. Record this

distance in mm on line 2 of the table below.
E. On your scale, 1 mm equals how lila* miles?

- F. What is the distance in miles from Planet Z to the sun?

G. What is the smallest distance between earth and Planet Z?

Scale
Drawing

(mm)

. Actual
Distance
(miles)

I Distance from Planet Z to sun
I

,

2 Distance from earth to sun 93,000,000

3 Smallest distance between earth
and Planet Z

_

,

SELF-EVALUATION If you did any excursions for this chapter, write their numbcrs here.

051. Describe the relationship between the size of the image formed
and its distance from the pinhole and the size of the object and its
distince from the pinhole.

As).* ,,- , .--
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05-2. Your teacher has prepared an area where you will measure the
size of a light source from three-different distances. Take a pinhole-
screen instrumentyo this area, alid measure the-size of the light source
from Point A, Point B, aild Point (7. Keep the tube at its shortest length."

The size of the image produced by the source when at

Point A =-. cm across.

Point B = em across.

Point C = cm across.

054. Using a pinhole-sereen instrument, a student made some meas-
urements to determine the diarrieter of thAioon. Using his data (shown
below), calculate the diameter of the moon:

Distance from moon to pinhole = 240,000 miles
Distanckfrom pinhole to screen . 57 cm
Size of,n.image on screen = cm
Actual distance to moon = miles

05-4. A light sourde that is 6 cm in diameter forms a sharp image
cm in diameter on the screen of your tube. The tube is adjusted so

that the distance between the screen and pinhole is 20 cm. You do not
know the distance from the light sauce to the pinhole of your tube.

A. In the space below, sketch a diEgram that illustrates this problem.

B. How far away is the object froift The pinhole?

If you did any excursions for this chapter, write their snumbers here.

01-1. Answei the following questions based on
that you worked with in this chapter.

A. Through how many degrees. does the earth
sunset?

4

4-t

the earthsun model

turn froki sunrise to

Ate

up the 150-watt light
Solute with toe I -Cm ,(1u.1,e
hnla timid lio with the? hr .01
est p ot the bulb Make a
mark for Point A so that the
pinhole is 21 cm from the
square dkple tor Point B
make a Itt'ark at 31 5 cm. tor
Point C. a mark at 42 cm It
will help to have the appara-
tus in a darker part of the
room, if possible.

a.

SiLF-EVALUATION 6
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B. How many hours pass between the time the sun is overhead and
the time it sets?

06-2. How many time zones would you expect to cross if you made
a trip around the world?

06-3. The time difference between New York and San Francisco is
three hours. -How many degrees/on the surface of the earth does this,
represent?

06-4. A student takes his paper, sinker, and string outside on a bright
sunny day to measure the,movement of the sun. He says that the activity
is no good because the string does .not cast a, shadow. What # the
problem?

6-5. A-protractor

should be available tcar-

this question.

Incidentally, the two

towns could not both

be in the continental

United States because the

United States is only

about 60° across.

06-5. The diagram below shows two towns located the sams4istance
north of the equator. Determine the time difference between them.

Mb

t.
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.064. Why is it more logical to think that the earth moves around the
sun, even though youhave not been aye to prove it?

If you did any excursions for this chapter, write their, numbers here.' SELF-EVALUATI6144

9 ;
07-1. What is a pyrheliometer?

1 .

07-2. When yau dot" the distance from a light bulb, what must you
dolo the wattage of the bulb to keep the sun-energy measurer reading
the same?.

07-3. Complete the table below.

DISTAN6ES AND WATTAGES REQUIRED TO KEEP
THE SAME READING ON A SUN-ENERGY MEASURER

Measured Distance
-

Wattage

80 cm 3,200 watts
,

, 160 cm .

51,200 watts

2,560 cm

4
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... D7-4. Design an experiment to determine if a blue-colored 50-watt

light t\ulb produces the same temperature change as an uncolored
50-watilight bulb when placed 10, 20, anfl 40 cm away from your

1- sun-energy measurer. Use the space below for your answer. .,. ,

./.
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Self-Evaluation Answer Key

JO.

SELf-aVALUATIOAl 1
P171. A continuous spectrtun. A continuous spectrum is like a ninth,/ of red, orange, yellow,

green, blue, and violet. Try Activity t-1 again if you had difficulty wisi this question.

r- 1-2. The vectium oftk fluorescent tube forms a continuous spectrum like that of sunlight and
in addition you can sec several bright lines on it. Try looking at the spectrum again if you forgot'

what it looked like. -
V . ) e

1114. A., Bright-litle spectrum. The yellow lines(heie are two of them if1you look carendly) are
, caused by the sodiRm. The chlorine in the sodium chloride does kot produce a spectrum

a\this temperature.

I

.

Vio I et ' Blue Green Yellolw Orange Red

14.,Bright-line spectrum .

,

14. Check your aolwer with your tea
present, you should do Activities 1-4 to 1

If you had difficulty in ideutifying the eletent(s)
again-

14. Your completed chart should look lik the one below. Remember that. a fluoracent tube
produces bOth, a bright-line and a continuous ectrum.

_
.

, Source - Continuous
.

Bright-Line
,

13-watt bulb . . i

Fluorescent tithe .. I
.,. Sodium vapor lamp 1

". Reflected sunlight

1-

SIELILEVALUATION 2 -.
2.1. The blades were blackened so that they would absorb light energy and convert it into heat
mangy more efficiently. You may have noticed this effect in the summer when walkitig barefoot

kit's not too had on light-colored concrete but look out for the black asphalt!

4 5

t;çe. f 4.0.704Q.5 4.1"/
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2-2. You could have fisted quite a Jauntier of factors, including such things as whether or not
the copper fin had been blackened, but there are three very Important factors:

/ A. Thc intensity of the light sourcethe brighter the bulb, the greater will be the temperature
change.

B. The distaRce between the sun-energy measurer and the light sourcethe smaller the
separation, the greater will be the temperature change.

C. The length of ume that the sun-energy measurer has been exposed to the light SOUTCC.
This is.only noticeable for the first few minutes. After that the temperature changes very
little or not at all. Whcn this equthbnum temperature Is reached, the copper strip is losing
heat energy as fast as it is abserbing eQergy from the light.

2-3. Your answer slituld be fairly close to 15*C7 If ou were not close to this, answer, you may
not have allowed enough time for your sunenergy m4surer to heat up. If this doesn't solve your
problem, check with your teacher to sec whether you sun-energy. measurer is working properly.

., .. -..,
2-4. Just about 8°C. Sincc you have doubled the w.4t4rgc of the light source, you should expect
that the temperature cliange hould double. If you h d difficulty *with this question, you May
want to try Activities 2:9 and 10 again to make sure that ru understand the idea.

2-6. Since you haire moved thc source to half its original distan from the sun-energy measurer,
you should have predicted a temperatum change of about 4° .. Try Problem Break 2-1 again
if your prediction was off.

2-8. A. Your st1 should be completed as shown below.

,

Distance
) (cm) .

Initial
Temperature

°C

Final
Temperature

°C

Temperature
Change

C
10

.

25.4°
.

38.4°

15 25.0° 32.0; 7.0'

20 25.2° 29.2° 4.0*

25 . 25.0° 27.5' 2.5*

30 .24.9° 26.5'
,

1.6*
'.

35 25.1* . 26.1 1.0*

B. Your graph should look like

16

the one shown below.

.
,

1 , l /
.
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.
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C. Your predicted value should be about 0.8*C. You can extend the curve on
by a dashed line, as shown.

ULF-EVALUATION 3

3-1. A. You should have labeled your diagram as indicated below.

graph

'At

41. fie

B. b. Move the sighting bar away from the base line. If you had difficulty with tbis question,
get a range tinder from the supply area and try it out.

$-2. A.- The Markings on the scale get closer together as the distance measured increases.

III. Here was your chance to be atria illventor. Two of the ideas you may have suggested
are (a) make the base line loriger; (6) make the sighting bar longer.

3-3. You could have listed many differeqrractors. The two main ones are (a) the length of the
base line; (b) the smallest angle that you-n measure. You may also have mentioned such factors

. as difficulty in keeping the sighting line pointing at the object while moving the sighting bar,
and problems lining 'up the same part of the sighting bar with the object each time.

34. 3.75 meters. You should be pretty good at measuring distances with your range findir by

now. If you are still having difficulties, you may want to discuss this with your teacher.

VI. b. The line XY represents the base line. Astronomers make sightings from observatories
many miles apart to increase the size of their base line. This helps them measure the distance
to a distant object. However, in some casts (such as measuring the distance to the sun or to a
star), astronomers find that the angle that is to be Measured is so stnakthat even using the diameter
of the earth as a base line is not enough. (See pages 30 arid 31 in your text.) Now if we made
one observation in January and another one in July MRLIL

ULF-EVALUATION 4

*1. Angle A = 35, AngleB = l21,. Angle C = 90% Angle = 338. If you measured all
four angles correctly, you are doing very well. If you are having difficulty measuring angles, you

should do Excursion 4-3.

4-2. A. 8 centimeters; B. 0 miles. If you look at the scale drawing, youwill notice that it says

that I cm equals two miles. If Union Park is 8 cm, from Christmas and each centimeter equals
two miles, then Union Park is I6.m. from Christmas. If you are having problems with scale

diagrams, you should work throu i ion 44.
. .

.
44, A. As nom Earth, P et X is 12' from the sun.

S. The possible -ES angle for Planet X in this diagram is 45*.

llt your answers not witbiri one to two degrees of the answer given. you should check whit

your teacher or ew pages p, 37, and 40 ill your text.

4-1. ilse students may have
difficulty with 338°. They
have not been celled upon to
measure an angle greater
than 1800 previously. You
may have to show them either
of two methods:
(a) Extend one side of the
angle through the vertex 'to
make a straight angle; meas-
ure the angle between this
extension and the other side
of the angle (158°); add this
measurement to 180°.
(b) Measure the acute angle
(the part without the curved
line, 22°) with the protractor:
subtract this measurement
froM 380°.

41 -

'

,kf-4.44-

,
,-4.r.

.

.
ASF.



;

411'

s

4-4. A. 13, C. Your diagram should look like the one shown below.- D, E. The distance you
should have measured between thc earth and the sun is 64 mm. so that on your scale I mm

mdes. F. Planet Z should be about 24 mm -from the sun This is equal to 34.800.000
miles. G. The smallest distance between thc earth and Planet Z is 4411 mm. This is equal to
58.200.000 miles. If you got all parts of this question correct. you did very well. Ifyou had somv
diflficulties; you may want to review pages 40 and 41 in your text

f

SELF-EVALUAT1ON 5

5-1. The relationship can4be stated as a simple ratio or Proportion. (See page 47 in your text.) -

1' , ---
Distance across the object Distance from object to the pinhole

Distance across the image 'Distance from image to the pinhole

\

5
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5-2. In this experiment you determined the size of the image on the screen produced by a source
placed at three different distances from the pinhole.You kept the pinkole-screen distance constant
(42 cm).
The size of the image produced by the source,when at

. Point A = 2.0 cm across.
Point II = 1.5 cm acrosi.
Point C = 1.0 cm across.

If you need help, review pages 46 and 47 in your text.

5-3. The relationship you need for this prv-chlem is as follows:

Distance. from obje._ct pinhole Distance
across aa

object
x

Distance of pinhole to screen.

Substittiting the studenes data into -this ralationship we get the fallowing.

Distance
across 141), 'AM inn" x I cm 42 2,105 miles

; 57 cm 2 ;

iIf your answer is around 2,100 inil t, you did welL If you had problems, you might want to review
pages 48 and 49 in your text. '

54. A. Your sketch should look something like the one below.
.

1-;:-. 20 cm

image size 1/2 cm InVismeter
-3.

S. Use die relationship given in the, answer to 5-3 above.

6 cm Distance ilem object to.pinhole

an 20 pm

240 cm = Distance from object to pinhok

A

tt

111LILIEVALUATION 6

A

A

114. A. From sunrise to sunset the eaith makes one half a turn, or 180°.
. S. From noon (sun overhead) to sunset the earth makes one (Outer of a turn and this takes

..., .

6 houia. '
Yoe may realizethat in actual feet the-dny is longer than the night in summer and shorter in

inter. The sin)* model that you Used at thenbeginning of this chapter does not predict or explain
this fact. If you had difficulty ansivering theie question s. take another look at Activities 6-1 to

'... 6-10. . , ",
.

\
I +

.
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6-2. Since It takes 24 hours for the eaith to make one rotation on its aios'and there is a time
tli-fence of 1 hom between time 74/11eS, you would cross 14 time zones in a trip around the
world lake another look at page 58 it you had difficulty with this

6-3. In activities 6-11 to 6 13, you determined that the sun appears to move through an apgle
of 1Y each hour Since New York and San I rancisw arc 3 hours apart, they arc 3 x 15, or
45° apart Actually, it is 45° between corresponding points in these time zones New York City
and San Francisco arc not corresponding points, and thc actual separation between the two is
a little over 48°.

6-4. This is a ieOfstinker of a question, no doubt you had to think about it for a while. The
trick is that the sun is almost directly overhead so that the shadow of the idiker hides the shadow
of the string.

6-5. The two towns arc 75°. apart Smce the sun appears to move 15' each hour, the time difference
between thc two towns is 5 hours.

6-6. You might have
all the way around ea
nearly so fast

at the sun would have to move at an unreasonable speed to travel
y. If the earth is turning on its aks, it would not have to be traveling

SELF-EVALUAT1ON 7 A

7-1. You should have realized that a pvrheliometer is just a device for measuring thc light energy
that reaches the earth from the sun. Your sun-energy measurer ts a simple type of pyrheliometer_

7-2. You would have to increase the wattage of the source by a factor of 4 in order to keep
the same reading. You should review pages 62 and 63 of your text if yow had difficulty withfiga
question.

7-3. Your completed table should look like the one shown below.
Review pages 62 and 63 if you had problemvith this tabk.

xi

DISTANCES AND WATTAGES REQUIRED TO KEEP
THE SAME READING ON A SUN-ENERGY MEASURER

Measured Distance Wattage ....

80 cm
,

3,200 watts

160 cm 12,800 watts _

320 cm 51,700 watts

640 cm 204,800 watts

2,560 cm 3,276,800 watts

7-4. Your answer should have indicated that you would place one-of the bulbs at each.of the
distances, measuring the temperature qange each time. You should then have used the other
bulb at the same distanccs and made the same measurements. A comparison of the temperature
changes would tell you which gives off more energy. You could have also been sneaky and done
the experiment an easier way. Just set up the clear bulb at onc of the distances and measure
the temperature change it causes. Then put both bulbs in the parallel socket at the same distance
and measure the temperature change. If theetemperature change just abOut doubled, you siould.
know that the two bulbs were each giving off the sante Amount of energy. at that distance.

4 .40
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My Progress 41.1

Keep track of your progress in the course by plotting the percent
correct for each Self Evaluation as you complete it.

bq correctPercent correct = Num x 100
Number of questions

To find how you are doing, draw lines connecting these points. After
.you've tested yourself on all chapters, you may want to draw,a best-fit
line. But in the meantinie, unlcss you always get the same percent
Correct, your graph will lOok lack a series of mountaiu peaks.
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