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ol _A.pupil’s experiencés betweer the-ages of 1Tand 16 probably shape tis -~
h ultimate view of science and of the natural world. During these years
. .. 7 most youngsters becdme more adept at thinking conceptually. Since
R o concepts are at the heart of science, this is the age .at which most sta-
T dents first gain the ability to study, science in" a really organized way.
B -~ "' Here, too, the commitmeht for .or against science as an’interest or a
1 vocation is often made. S R :
Lo .- Paradoxically, -the studerits. at this critical age have been the ones
e " least affected by the recent effort to produce new 'science instructional

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

i -~ -science ¢ducation between the rapidly changing elementary, currficulum

.t and thé recéntly revitalized high sthool science courses. This volume .
IR - and its accompanying materials represent one att¢émpt 10 provide a  °

, -+ -sound approach to instructioh for this relatively uncharted level. ~.
.- . At the outset ¢he orBanizers of the ISCS Project decided that it -
“ | © | would be shortsighted and unwise ito try to fill the gap in middle '
- " school science education by simply writing another textbook. We chose -
o instead to challenge some of the most firmly established concepts
S K about, how to teach and just what science material can and should he
S | ~ taught ‘to adolescents. The ISCS staff have tended to mistryst what
_ autharities"believe about schools, teachers, children, and teaching until-
. we have had the chance to_test these assumptions in actual classrooms .
.} ¢+~ . withreal children. Ag conflicts have arisen, our policy has been to rely R
{7 7 more upon what we saw happening in the schools than upon what .
o ‘- authorities 'said could ‘or.would happen. It is largely because of this - ' e L
"n ~©¢ ' policy that the ISCS materials represent a substantial departure from =~ -~ Mmoo

o

. the norm.

W - _The primary difference between the ISCS px;'ogram and more con- A S
g ™ _"v7nt_iqna‘l approachés is the fact that it allows each student to travel R S

. . * > . v
L » - e

R . . . o .".. . ] L ) . v ! - L
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at his own pace, and it permits the scope and sequence; of instruction .
: to vary with his interests, abilitics, and background. The ISCS writers
. £ have systematically tried to give the student more of a role in deciding .
. ‘what he should study next and how soon he should study it. When the
.. 1 materials are used as intended, the ISCS teacher serves more as a
“task easer” than a *“task miaster.” It is his job to help the student '
) answer the questions that arise from his own study rather than to try )
g to anticipate and package what the student needs to know. :
There is nothing radically new<in the 1SCS approach to instruction.
' Outstanding teachers from Socrates to Mark Hopkins have stressed the
‘ need to personalize education. 1SCS has tried to do something more ' o
than‘pay lip service to this goal. ISCS’ ajor contribution has been to '
. design a system whereby an average teacher, operating under normal

constraints, in an ordinary classroom with ordinary children, can in-

" ~deed-give maximum-attention-to-each-student's. PrOgress.— - -
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 ‘middle-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" Flori',da:
) ~ “State University faculty members. Small-scale writing sessiops con-
‘ ducted on the Florida State campus during 1964 and 1965 resulted in
pilot curriculum ‘materials that were tested in selected Florida schools ©  *. - .'
v during the 1965-66 school year. All this preliminary work was sup- - '
S ported by funds generously provided by The Florida State University.
: o ‘ In June of 1966, financial support was provided by the United States -
' ' Office of Education, and the preliminary effort was formalized into
- L _ . 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, dtring a_
‘ : -~ summer writing conference. The gonferees were scientisls, science \
o ~ - educators, and. junior high schoel teachers drawn froin all over the
. \ United States. The original materials have been revised three times » ~
_ prior to their publication in this volume. More than-150 writers have )
g . - contributed tp the materials, and ‘more than 180,000 children, in 46 -
I states, have been involved in their field testing. ' . '
We sinccr%; hope that the teachers and Stﬁdems;_.__who‘will use this '

S 0g i ce e i oo v e e B

) : ‘ | material ‘will“find that the great amount of time, money, and cﬂ'o'x:)
oY . ~ _ that has gone,into its development has been worthwhile. *, - 7
.-‘\.- [ . A . ..~. . ’ . .- . [ --. .. _.«. .- .q _. ST ‘ LI Y | ¢ . A3 . . . * .
" . Tallahassee, Florida  The Directors g S T

B . { ' \Febma?rwzz P INTERMEDIATE SCIENCE CURRICULUM STUDY °

A . .
- . i V. T ’ - - : ° - T -
'~ TN - . . B "'. 5 ’ . . . . - ) M o]
o - . s . - . . - s -
. . . E . B - . . ) . N
e - . . . . . - - ’ . -
.- - -- . S
~ E ;
.

-, 4 X P w3 N Ealipd el
NGl 2 A G SR Y i o
vy s P A N
:




) o %‘_'-'.ef-"eﬂ* LY :. --,' (%_-j . Lo, \&._ Lag "'“?‘k‘ﬂ)‘h‘? g S T B,
/ ' 4
o : |
Contents o | o ‘
) » N ! - .
i ‘ ) o . ' ) . . - ' )
FOREWORD . A e 1 v : m.._....___-b.-...‘,_.
+ NOTES TO THE STUDENT K - Ix : “~
GHAPTERS : ) . ;
3 1 ' The Message of Sunlight 1 )
2 Walts New? .3 L« -
3 3 ' Far-Out Sun ’ ‘ 7 '
. 4 Measuring the Distance to the Sun—Anothor Approach 9
.~ 5 How Big Is the Sun? ] 12
6 The Flery Chariot' < 13 T -
' - " 7 OnYourOwn . 16 '
, EXCURSIONS e ' ' ./
11 Those Strange Dark Lines <~ 19 v
' 21 Energy at Work ¢ - S 20 ) - -
3-1 jgThe Moon’s Measurements ~ 200 N T
© '+ 41 What's Radar? S P A ‘
R .42 Angles and Protractors L 20 ‘ : '
o 43 Scale Drawings : _ ‘ 21 S e
. . Practice In Using-Scale Drawlngo - _ - 22 . B ' * .
t \ 8-1 Moon Gazing R - N . .
. 61 The-Night That People Lost 10 Days 23 . ‘ . L
6-2 Matching Wits with Gallleo R < B oo
; + . 742 Using Squares to Measure Distance m-t 23 e
i How Well Am | Doing? . | \ 2% R I




SELF-EVALUATIONS

\-

SELF-EVALUATION ANSWER KEY
MY PROGRESS




. L] T ]
, . , Ry ANEER »
. . . )
a . . h . *
I *
.
.
20 . - - .o . Y - . §
AT s AU L gty A A e A G L L St Rl RO T ) TRIY; Lt aaka i L g hoyacohbba o
t - .
. N
A .
) , R
- .
. - .

-~ . .
o~ o ‘ ’ & 7
- » - . v B . )
; . . ’ ) * . . ,\: N . '\-L . R ) N
" ) - * - ‘. j' ° . - ".-9 - -
. LT ) . ; ‘_ N . .1
Notes ‘to the Student A e
. ) ' ." A - . . . . . . ’:' . _. i ._' ) - —
ey o Tfns Recor;i Book is where 7you should wnte your answers R P S
. . .. [AaiR R
. , "ﬁ'y to fill in the anjwer to edch quesuon as yougome toit. - v T o

‘ - & the lines are not long enough for your ansWers,,use ise the mar- T

Mc-t_,i‘“.-..\..‘ — B W s et .too.- - ~~w\. e an e 2 e 2 e - e —-tw PUP SN Wy T LT ; SPTRU Y B SR . .-....-.J...: ,.....g-
o o i ana *._.......-.4-....“ -\-. [ . ' .-g . - -54- oyt b ‘!L .7 a2
‘ ,g t, -

- o { - Fillin ‘the blank tables with the data ﬂ'q'm your bxpenmcnts S A

S And use the. gnds to plot your graphs Naturally, the answers...>- -7 o0 T
T L depcnd on what Tigy come beforé in the particular charpuer. or P TP L R
.o - *1 excursion. Do your r&agding inthe textbook and use this book e bR T e
s, Y only for’ wmmg down your afswers.. . .5 i el el S e T
N - R . ‘ . cs “ . . . . 2. .; /’:‘_"‘ -' . ’. b ‘ ..“:a“ e
:‘ l- d‘“. ) 3 - . ' . Y s w . o ." . K] . n. - N ° R '- . R C., ¢ 3

) . ) sty " A : “’ t e A L
e N o oS N .
7‘ i . h . N .." :: ’: - - °‘ p .." l‘ . :‘:‘ ~ t o~ .; ¢ e
) f “.‘ - . ar - :_~.
S Notes to tﬁe Teach R
- A, . .. . Q‘\ .. i -’\ -, ¥ " “ ' “ . . i . “:'. - ."".'é Y ' 'u'. ,:‘ . ‘.»";;“. ‘(
[N * ”-‘ _.f’ " .. . ﬁ- . : _t“l-* . . . ot .\f ,. . .

- "-ﬁ- A T | ) almost cvc?vinstqme\ \nrmblg answers arc-of a quunm,\xﬁe* &
I ngture ‘mgtfm hased oo QeaSummgm\ the students themse{ves
et . ~‘make. In these cases, mhcr ansys ers riay: aLw b acée-pjed

» » \ '.~ \ . Vd 7_.--’ e




T . ; D11 Violet, blue, areen, yellow, orandge, red (Order is Chapter 1

S 1mportant although it can be reversed.) ' The Message
y ' ' ‘ . .~ of Sunlight . “
: D1_2' Same, or exactly oppdsite _’ . : : e, T T
D1‘3‘o P],ast;c dlSk the diske alone in the spectroscope w1ll nrpduce L ' s Co-
_ o ' a round, sprgadvoutjo_eﬂm_._the_sln:_alon&.produces nothlng- ' o
D"" Vlolet blue, qreen, vellow, oranae, red (orlglemed orde,r) :- .
) c . - -,.'lky: A
' Y h (No major dlfference between spectra isg an accentable qanswer. T
_ L Students may see dark lines. in sup's spectrum ) - o LT , LY ;
..) - ‘g . ES . - . ¢ T
o ‘r, D"s Vlolet, blue, qrebn, yellow, orange, ;Qﬂ (or rexg:sed order)
. - . “. ] . A .
;,ﬁv\; o . (Students shourld nqQtice: px;onounced brlght llnes aqalnst q L A
e o) B ] '-- . ; ) . AR L 2 s E h
IR ' ' contlnuous soectrum backaround: ) S DU
e L E:""- Spectrum is too famt to be seen, ~ T - N"" . - T
'. g . - q . - " oL ) '. o .- ’ ‘ ' . . " .- B ‘g.i h " ’ ' "
‘ C]"f Same answexr. as for 1-6. . Ll o« . . I




It desired. you can sgt up 3
diffarent 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.

Violet .

Yellow Orange

Violet

Yellow Orange

Violet

-

’

. PROBLEM BREAK .1-1

v

Yeilow Orange

L

1-11..

(Lines depend on combination used.)

" Violet

Blue  Green Yellow .. Orange

77

[]1-12. A8

iwers depend on combinationts used by the teacher.

s e

ot e vt on Ammran o ot e renm o 8 820 o
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EY ) , ) X — N\
-CHECV‘KUP - . w ) Chapter' 2 T
| R " . . .. \Watts New? - |
' 1. Work is - " 2. A measure of energy, is o S
. . & force. _a force. -
. -7+ b. distagce. . ¥b. force x distance. T )
a0 Ve. force % distance. c. speed X time. )
. .., d. speed X time.- IR vd. work. '
.3. Energy can : 4. Energy is always :
| a. exist only in the- ' Va. conserved. :
A - form of heat. - b. destroyed.. - . . o .
‘ Vb. exist in more than - . Y. needed to overcome * 7
.* one form. - *  forces. | ‘ .
Ve. be transferred from .. d. a measure of the time . ‘ o
one system to another. - "~ needed to do work. - , o _
Y. -cause,changes in matter. = . . © R ' . o
| ~ [O21. It will ggt hot. 0 . _ _ ' : . )
N [12-2. To measure how hot. o ©. 1 %
~ (J2-3: Yes (A change of 1© to 4° can be expected in 3 minutes.) g
‘Cla4._Make it less shiny, =~ - 3 _ : | S
N | []2-8. Answers will vary (about 25° - 27°C1)‘. _ T 5
o [CJ2-8. Answers will vary (about 15° - 20° above room temperature). - - _ S
t]2°7- Answers will vary. T oL ( ' : _"'
LT ~D3'.'- It is a good conductor ‘of heat; it is easilv/shaped (malleable). -
' i o . N . - -_ "«V . - ..@‘ - ) ' ’

’ - B " -
. . N - . . . N .. . ) .. . '- .
Al : ° Tae -



v TR P \: e ‘ < 2aurle sh AL SR n oz «.v,; hiatounss il o
Tatle 21 These e o1 Table 2-1 . N
data 14
Total
Time . Temperature - Temperature

- . ' ~ (minutes) - °C) Cl{ange °C)

! 14

0.0 S 25 _ 0

o . py T

1.0 ~— 30 . ' 5 -

‘ L5 - 2 7
/ 20 33

8
25 | 4 9
9
9

30 . 34
3.5 .S
4.0 | 35 10
A 4.5 KM - 10
| 5.0 .35 10

" Figure 2-1 Students’ graphs _
should approximate this  Figure 2-1 _ r
shepe. 16 R

£ _ 4
e 14 =
O 12 '
‘s -
2 10 4
S
1 4
£ e
1
-2 6
]
..
4
. . 2 r

10 ° 16 . 20 2.5 30 35 40 . 45

Time (in minutes)
. -
: 16..
. - -
.
. B . . ul
)

. e =
- L4




. 3 ° H ‘,L_’ ‘
vk s ot b o SR i e g Ao e cadi PR
- 3 . ,. ) .
- ' . . b A
. (129 Answers will vary (about 3-3% minutes). :
\ [J2-10.. The amount ot heatil‘oSt equaled the amount. aained.
b ‘
. . -' ‘/
C]2-11 Amount of time in the sun; area ot the copper strip; - :
. distance tfrom the light bulb: wa;_ttaqe of the light bulb: angle
at which 1light strikes the strip.
- A‘ - - re : . ) i . ......
- - Taple 2-2 These are sampie
‘Table 2-2 L , st
. L . i .

- . ~ Original Maximum Temperature -

! Bulb | ~Temperature Temperature - |. - Change ’\ _ -

. T 6OW .26°C 30°C sCc ) - -
100W 26°C. 3°C S i & , o ,
150W 5°C 37°C : 12°C

h 2 = - t
| 150W ' A
O2-12. -~ N : ,
¢ - -. - . ! ‘ - ) . . . .
20 . Figure 2-2. Students’
o i‘e. ) 1 ' _graphs should approxi-
.8 . 4 _ mate this shape.
., ’2 - . “ 3 ° g
» ) % “ - - i
[ a - - > .
. 84
- - . ) : ~
: . b=l 1 ] ' . 1 1 Figure 22
R 2 K 60 80 100 | 120 140 0 . - |
It increased. L ' _ »
R LJ2-13. - .. - ] , S .
el : Cl2-14 Answers will vary (about 4°C). ) — ' L
B The temperatufe change would have been less. " oo . 5 -




¢ This Problem Break is PROBLEM BREAK 2-1
the host lmportant part
ot Lhc'dhépter. The
answers derived from it
fofT tre basis for the

power measurement of the:

sun.
{

e e e ey ",‘g..‘.u'-' .
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WU A
1.
PN
"‘i\ 73

.Dz-m. Answers will vary (6-15 cm).

g e At
b : . -f B z i aad
“
i
Graph for Problem Break 2-1 v Problem Break 21 (Raphs .
\ . should have thes shape -
15 TITETTT T7- % T I T T I T I T T H A
14 i G G G GRS Sy Qe _.,_.__1. -t 4 WL 44 -4 - B S K 0 B o o £ 0 s 2 0 B +- -4 44— 4
4 L —4.4. .4 -4 $- -+ dt-r+++-1-1t+11- 1 —3 4 3-4-1-+ $-t 11 -4 -—t
13 41444 0 5 0 0 o et 05 5 e
44 P O O . 1 O G O O 8 9 QO U 0 0 O A -
12 4 S T T 0 ' 44 - 4k S O O S 0 N . W W
444 4- 1
—— - —4 - L 4~ 4 4
O n \_ 11114 8 14 i 1| | )
1 N
10 ~——
9 ANH E 1 f
5 3 .
b
® s i
azv ‘ y
8 St |
N * - '
My g
o 8 .
- . \\ j
4 p- J
3 N }
2 - . l
—— .
1 3
! T
]

| 5 10 1§ 20 25 30 3 40 45 50 56 60
3 o, '. . + Distance (cm} ~ '

(J2-16._Nattage 15 a v ariable and must be kept constant if the effect '
of distance is being studied. "' - : - ‘

[d2-17.

Answers will vary.46°-20°C). IR |

p R

[J2-19. Answers will vary (4°C). | . : | .

. l )

[]2-20 Answers will vary.

(J2-21. 4 (or 2 100-watt bulbs) .
[J2-22._16 (16 times the wattage at 20 cm)
- : //’ 3

7

[]3-1. No: the siéhting bar has to be moved in toward.th.e sigh‘tihg ‘_ Chapter 3
line. . e -~ Far-Out Sun

4
¥
. 1 9
-
o~ i
3
.
& Y
v, 4 T < - . s dlak s ot ey et S g 1L
. - 3,15, 30 2y, el S v b yid et iy ) AR A s
2 2 4t ARICIARS R BEENERAR RS AR BRI 20 Kk D3
FeaalRN . .
°
.
~
B -
o~ .




ol ; K .
- ¢ \ -~ s ’ - ———
h »
} . P
*
° - e »
. O3 Move it even coser o the sighuge line
11 W decrease. /.7 ' |
[(J3-3._1he angde w 1l4dcuc¢\c. . ) - _‘ o
[J3-4. Answer depends on prediction: the angle will decrease,
" ’ ) [ . uh * T -
¢ Smuall - _ \ T .
. O . N
_ ‘ 3\ ) [)3-6. Answers will vary. - - ' o I -
‘L . : - - R
- r — ‘
-, ’
. -y ) . . .
) S []3-7._1Us too far 10 measure... N ) _ t
~ ._ . . . ‘ . . '
. . 13-8. It would increase the distance the range finder can measure. } '
. + . % ¢ " I . ° ) * '
? 23 ” \\.
. Problem Break 3-1. Note PROBLEM BREAK 3-1 , . ] o ¢
the instructions for the . . _
student to check with you ' 7 . o NS
§. ~ before proceeding with the ' : . \\!\ ..
experiment. Are all factors : ) _ i ' S
[ . but the baseline.and the : ' o f -
~distance held congtant? ' .. . e L
-~ How wild the measurements . g ' . U - ! '
bemager o 0L T
. ) . R ’ i ’ .
. . . ) N . . . , ' v . . - “ ., . ‘ ‘
V . ' . . T . - . ’ e ’ T - : M . : . ‘
. . . ' e S .o . ' N . ST T PO . . )
E . . e ) . oL ’ J ’ A\ .
. . - . ) J. N ‘ 7 . . i = ‘.
S 8 . | " . o . . . ) - - *
‘ i
g e . g N
_ 4 -
3 X - “- - b . n ‘
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LT T R

[]3-6. It ~wnul«-i in‘crc;l\c the angle, o ]
Da.1°. Bk)(h ‘. s
~, . . ) ot ~ ’ |
‘ 4. The base line s too short: or the sighting angle 1s too small. * Chapter i |
CL . " ; S , ' . 4
| T S - Measuring the
oo )Dn No e | Distance to the
e . o _ « Sun—Another
(a8 _Amswers will yarvy - - - A
S . : , — . Approach .




»

[14-4. Figure 8-3

pY

~Earth here on day 1
and day 365V

.

[14-5. Venus travels ftaster.

T

[:]4_3" The anale betweéen ES ahd EV can'be used to describe

the posttion of Venus with respect to the sun..

T

[
.

4-7 when the line of sight from Earth to Venus just touches

" .

B

but does not cut the orbit of Venus A

N ] . ] Rd / N

[14-8. About 419 on the scale drawina.

-

.

[]4-9. when Earth, Venus, ‘and the sun are in line (0°)

——

7 . b ' . A T . *
. . .

ACTIVITY 4-6.

-
.




.- * - N ¥
. (]4-10. Anm.rers will vary (greatec than 41° 1f orbit 15 larger than first _
druwing, or less thaan 41° if orbit is drawn smallec). .
B 7 :
_ v .
e-11._Ye .
. s .
: \ .
-~ ) . . ’ i
ACTIVITY 4-7. . ‘This 15-cm diameter circle.
’ ~and the Ides and angies
. t . ! drawn on it. should be care-
. ' . . fully and accurately done
. : .o “ The distanges in Table 4-2
- -~ - s - e e . depend on this scale draw-
’ ng. - . .
- »” ) . . ) . )
- )
. r 4 .
M ’ e h ’ -
. . i - / » . -
c- . - L , » .
) » ' - , -
. . '
, - ) 1
BN {
V4
' -
. "\_.' . .
. . R y i ¢
) . ‘\ .
. " 1
. - e
'v .

é."’ !'.5’-",
S - LA AROT A




bl _ -
r\- . ] @ L

0 2R \ ‘.'u’“ Lt o4 L tyvais “‘ Oy, N VN TRshy AR
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CHECKUP | LA

. . - :
1. 16 ft (1517 ft 1s close enough.)
» T

& 2 14 f (13-15 ftis C.IO§€,¢nowlh;)

'S |
' ' . |
D4_12. About 21 mm '

) i I

[]4-13._About 1.24 million.miles - N :

¢ .

| Table 4-2 h _ . |

. — e ' i 3 !

. _ : ’ ,»j On Scale ' Actual !

' T * .| Drawing (mm) |  (miles) . |

" — R —
‘PDistance from Venus to the sun M omm 67 million
- — — 2 1 ¢
. ) Distance from Earth to the sun 75 mm } 93 million
. Smallest distance between Earth A mm 26 million . ;e
. and Venus .
. E]4-1\4- S4 mm: 75 mm _ . . )
> - - ' i .. ’ |
. []4-15. 67 mitlion nules: 92 milhon miles \ |
. L. ‘ S
. - i -,‘
ey o ) . |
Chapter 5 [15-1..42 cm . at
How Big, []5-2..42 cm - f |
Is the Sun? %4 | '. . |
. (]5-3. 53 cm . |
. []544. Twice asbj ' g : & }
* | [;]5‘5- 54 cm ~

D".’%LOOO miles
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o . ,.,;‘ R '. o .. + Rant Oy s L . . D DL b ea i I _\.- Loen g b g di ! " fi X L gy ot g .,‘ oo \'.
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’ / ; . ' : ~ - . ; .
~ T ACTIVITY 61. . ' ' e S
. Y & ‘ D . Chapter 8
~ A . ’ Y e . . LR NN .
: : : . ... The Fiery o

S SR L — .ChariQt L

P : . . . - L ; Measurgmenh of the' .
. ' ) apparerit speed ‘of thed -

. - . " sun will be made on this™®

circle. Therefore cgre

. . r) should be taken to !
e M .get accurate dimensions.

i i o
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. Oe-10.
) Oe-11.
. (Je-12.
Ce-1s.

1814,

. Oes.

Je-1e.

R

I Y T A TR I
. 1 -

AW
-
Y.
C e
-
L4

BT, KA. . o 5. .l .. :
\Siaggnrr NPRELR G FITY -., AT 2T T S R TS, A ; & i Juhat o 5% Al £ shilhit) by ey /i ML
v
A
-~ d

6-10.

location and time of day

Geographic

10° to 20° | . .

- ) will affect e answers. '
I miullion mules ‘ e

* Student.s? ‘s tor

dnNswe

I hour. this question apd also

. ’ . for 6-13, 6-14, and 6-15
16 mm to 32 mm i i - : _ should fall in the
6 million to 32 million miles . . ranges shown. "
.lb million to 32 million miles per hour . : , .
¥ t
1.082 miles pec hour - L ' )

PROBLEM BREAK 6-2

-

2

A S .jgg

P -
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' x ks cank TR ) ATt A deialis WL (L4 """ _ '
Chapter. 7 ]7-1. 200 watts
On Your Own O7-2, Muluply it by four 9 : ;

7-3 Many factors might in-
fluence stugents estimates
vValues ranging trom 10-* to
10- watts may be possibie on
sunny days at noan The ex-
act wvalue tor the sun s
3.7 x 10-* watts

~

Answers will vany,

O7-3. .

Students’ answers should indude the following conclusions: Star

(J7-4.

A contains H and He: Star B contains Hoand Ca: star A 1s twice as

S

far trom Lafth as star B: the energy received by the pyrheliometer from

g )
»

star B 1s greater than fmm\ll;lr A: the wattage of star A 15 greater than

q 0

.« that of star B. . .
that of . -

N

[17-5 Answcrs\will‘ vary (about 43 million miles).

S

Answers will vary (about l2.335~milcs . .
O7-6._ 2™ > tabe ) ,
«
P ' . '
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w
[y . / |
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- - . d * . t L
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. ' . - P - .
, | . Excursion 1-1 .
S -, t
' - Those Strange
ou B _ Dark Lines S
: N _
! . i M X \ .
: o Violet Blue Green Yellow Orange Red - o
4 . . ' '
- 4 e . . -
. . . ) ’
da. - } .
’ o x ) .
— - 5 -
2 : > . ~
* . Violet . . Blue \\ * Green . . Yeilow Oranbe Red ' .
. \ - . LR
\ .' 'l -

- ‘ - ‘ o ’ ! ° '

- | I | | . | . ) ., w i . . ‘ .. . ' . S X
= o Lo Black Imf:s in yell‘o region of spectrum . __ A
- 7 ‘ : , ' . . - - e T "-‘. "~ . . C . ' % * .._‘ ‘6";

- : . A - _ . L. oL ‘ T s . N .
S ) - _ .' . ' - : E . I R "" ' T
v Oe Answers depcnd on predictions made in question 2. R SR

) ) - ) . . * - . - h T ) - \

. : |




{
Answers will vary.

Answers will vary.

Yoo

Answers will vary,

About 2 minutes

About 2 minutes -

1.440 minutes

About 720 moon diameters

2,080 miles

Excursion 2-1 4.
Energy at Work
0a.
0s.
da.
Excursion 3-1 ;.
. The Moon’s
a.
Measurements
N - 3.
TS
(5.
Excursion 4-1 -,
What's Radar?
. D2
" 3.

] Excursion 4-2 4
. - Angles and

11,160,000 milés

26,000,000 miles

= ‘\.
26,000,000 miles

~

C

No-

Apmrs will vary.

L 3

n . 2.
+w.0 Protractors

e r - 08
-\. .. . 20 - D‘o

A
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D 5. 3()0;

' Table 1 - ) '

s ]
"\“S* 4
. &

Figure Angle (°) : - '
gon
@ A 57
. s 21°
c 121° .
D 109° .
de. | ‘ '
. [ N ’ :
‘ 72° : . 30° RS |
‘ : ‘ o v A
; : ' ' i
- * . f & .' . .
@1 lem= 10m . Excursion -3 .
padem . . Scale Drawings -
Dséf‘“’ m " o { . S :
Cle. A 78 miles - , _
S a 1800 miles L

C e 78(.).x.nile$-




g Excursion 4-4
= Practice in
§ - Using Scale
' Drawings
5
>

Excursion 5-1
Mewon Gazing

[ S30.000 miles :

(1.

Dz_ 3.060.000 miles

HX N0 mles

(3.

G RO0 000 miles

(14. .

. Table 1

Scale Drawing
(Distance 1n mm)

Actual Distance

(in mles)

Venus to Sun (VS) 43 G 000
Earth to Sun (ES) 60 LARSUIV Y
" Earth to -_\f‘#ws (EV) ' 17 20000000

o 6 power

2 To prevent unwanted mouon in the teleseppe

3 45 ¢m ’ : . )
4 4 ¢cm
s 11.25 power .
e The image is inverted.
[J7._Answers will vary. but should indicate that the image need not
Be rlght-sldc-llpi\)r observation purposes. | _
: . : ’ . -
8 About 49 ¢m . -
_
}
. 3 ”, -
. . 6 x
.../. red? - -t v ‘ . % X 4y ) /’~- Lok » * g ‘,: ‘ et ,. ._- i\‘
., v
. i . g . 7\‘," ,H',,"'.'.—xf,'v,;x_ . s - \




ot

S dass
A

(1.

2. About everv 6 vears .

03 That part of March in which thére was a full moon

Da. Answcrs will vatv. (If March 21 came on Saturday and (hg(e way

a full moon that dav. then the first bunda\ altu’ﬁf}‘nrs( full moon on

- or after March 21 would be March 22 If March 21 came on Sunday

and there was a full moon the dav before. March 20. then the next

_ full moon would be a lunar month latdr (29, davs) on Sunday. April 18,

“and (h‘»‘t Sunday after that s Apnl 25) -

' ) The British did not accept Pope Gregory's decree.

1 Theory of Copernicus

2. An's'\\‘ers' will varv. ‘but should indicate that with the Ptolemaic

theory it would never be possible to see more than a crescent.of Venus.

. A v

while with the Copernican.theory all phases from crescen€® full would

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

' ‘Wmncs greater .
D‘ - ’..Q ..4“' T N . o N ._" X - - — A
02! - _ ' ' ‘
o864 - PR \
.Eld- 1.5 Of)onm)nm)()() pmu ' AN 3

\(mswgvs will vhry (3 X IO“ mm fo 5 X% (0% wam).

Excursion 6-1
The Night That
People Lost
10 Days

-

Excursion 6-2
Matching Wits
with Galileo

-
.

Excursion 7-2
Using Squares
~to Measure
Distance
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i ¢ "You probably wonder what you are expected to learn in this science - &

course. You would like to know how wéll you are doing. This section B

! . of the bock will help you find out. It contains a Self-Evaluation for

] - " each chapter. If you <an answer all the questions, you're doing very g .
S “well. , ' ;
} s The Self-Evaluations are for your benefit. Your teacher wiltnot use /. N
B ‘ the results to give you a grade. Instead, you will grade yourself, since _— : 3
o © - xyou are able to check your own answers as you go along. !
a 3 Here’s how to use the Self-Evaluations. When you finish a chapter, , o B 3
o - 4. . take thé Self-Evaluation for that chapter. After answering the questions, 1 3
L ’, ‘turn to the Answer Key that is at the end of this section. The Answer- _ .
v e’ i Key will tell you whether your answers wére right or wrong. e : o
B .' Some questions can be answered in more than one way. Your answers™ -~ . 2 ¥
-, _tothese questxons may not qmte agree with those in the Answer Key. ' s ;
- If you miss a question, review the material upon which it was based
‘beforg going on to the next chapter. Page references are frequently - . _ SR &

FREY

included in the Answer Key to help you review. o . ]
_ On the next to last page of this booklet, there is a grid, which you - : | N
N can/z.se to keep a record of your own progress. ) - . ;
< _ : Ve X
- . o . T - o« - . §
: L - ; '

fp e

L X4




Notes for _thé Teacher

The following sets of questions have been designed for self-evaluation
bv vour students. The mient of the self-evaluauon questions is to-in-
form the student of his progress The answers e provided for the
students o give them postiine rantorcement. For this reason it s mm-
portant that.cach student be allowed o answer these questions with-
out fechng the pressures normally associated with testimg. We ash that
vou do not grade the student on any of the chaprer self-evaluation
questions orinany wavy make him feel that this s a comparatne device.

The student should answer the guestons tor cach chapter as <oon
as he finishes the chapter. Atter answering the questuons. he should
cheeh his answers immediately by referring to the appropriate set of
answers in the back of his Student Record Book.

Fhere are some quesuons that reguite plannimg or assistance tfrom
the classroom teacher or aide. Instructuons ror these are hsted 1 color
on the pages that follow. You shoeuld check this hist carefully. noting
ana 1tem that may requrre your presence or preparaton. Only rems
which require some planning or assistanee are listed.

" You should cheeh occasianally 1o see if your students are completing
the progress chart on page 45, |

s
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If you did any excursions for this chapter, write their numbers here.. SELF-EVALUATION 1

. . | 5 S Sunhght reflected from a piece of white paper and passed
through a spectroscope produces what kind of spectrum? ;

e . [:‘]1-2. Describe the differences between the ﬂuorcscen%—tube spectrum
o ! and the sunlight spegtrum. )

ok

- . - . i
we N -

013. A student uses a mchrome wire to put a solution of sodium
: . chloride into an alcohol flame. He then views, through a spectroscope, - .
-} - - the light given off. . - -

A.Whattypeofspe&mmdoeshesee" _ . | '

. . B Inthe space below, e?,ketch-the spectrum of sodium chloride.

3
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' (31-4. The spectrum below is an example of a (check one)
N * . \
‘ ______ bright-line spectrum. .
b . - .
) continuous spectrum. ;
$ \l
|
! I
© Violet Blue Green Yellow Orange - Red
1% B ' '
1-5 You 5“0“:050'998’8 (:’u"'" [J1-5. Obtain the container labeled “Ques. 1-5” from your teacher. Use
o - Al . - . -
label “Ques 15 ) a mmlure 5 fame test to determine which of the elements (Na, Li, Sr) the solution -
ot two of the three sul- . )
stances used 1n the chapter contains. -
Not& that you can use the . ’ K
same ones that were pre- -
pared tor Probiem Break 1-1 ¢
it you desire. . .
(J1-6. Put a check in those blocks that describe the spectrum produced
] by each of the following sources.
b e i _ i | .
} - v Source Continuous Bright-Line _ .
& K .
! 75-watt bulb .
%M Kﬁluoresccm ‘tube
A — . .
Sodium vapor lamp L ’
- W
Reflected sunlight }
. '
2 . -
- \

¢

-

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

¥ IR D2-1. Explainwhy the blades of the sun-energy measurer were black-
~ened. | S

hY

B




[J2-2. List at least three factors that aflect the temperature change of

. a sun-energy measurer. _ )
A . —
oo B. .
C. .
[J2-3. Using_ your sun-energy measurer, meai\r‘c the temperature
: change caused by the light bulb that your teacher has prepared. Check
your answer with your teacher. What was the maximum temperature
change? .
’ [(]2-4. 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? _

»

(]2-8. A sun-energy measurer has a maximum temperature change of
1°C when it is placed 100 cn from a 150-watt bulb. What will be the
- maximum temperature change when it is placed 50 cm from the bulb?

~

) . : %

] o -[J2-8. The data in the table below ‘were obtained using a_suii-ene_rgy
: . .easurer, a 100-watt bulb, and various distances. L :
o | Toicial | Final Témperature
Pistance | Temperature Temperature Change
o (_cm) . °C i N °C-
R [ 254° Y '
15 25.0° 20° - |
R B T 2520 292° 4§ ‘ ’
e T s 2500 |25 b
oo e 249" T 3est |
TR AT YO ) ]
ot A Complete thcabove ta_!:_le',by i:alcu_l%ting gz;tcmpqrgtp_rc change.

2-3 Use a 100-watt bulb at a
distance ot about 15 ¢m trom
tha sun-energy measurer. You
will probably want to try it.out
ahead of time and adjust the
distance so that there 1s A
15°C change. '

1




" 8. On the }g_,rid below. plot the temperature change against the dis- -
tance.
C. Predict the temperaturé change at 40 cm.

o)

Temperature ctzgnge(

15 - 20 25
Distance (cm)

T a

b - : . | .
. SELF-EVALUATION 3  If you did gny excursions for this chapter, write their numbers. here.

\ +
- ie * N ¢

-

rd

R -

(31, Use the diagram bglow to answer this‘qﬁestion. The diagcam .
illustrates a range finder sighted at an object. . _
. Label the base line, the sighting line, and the sighting bar on the
. diagram. ' . B
B. Suppose thé range finder were moved farther from the object, but
the sighting line was kept lined up with the object. Check the phrase
below that' best describes what you would need to do to align the
sight.ing}ar. . . . B '
. ___ a. Move the sighting bar toward the base line,

__" b. Move the sighting bar awgy from the base line.
— c. Leave the sighting bar in_the samie-position.

¢, T .

- -, o D e W - - - — —— - -
-




(J3-2. The diagram below shows a range-finder scale similar to the one . ._

- you made for distances of | m to 15 m. : b

, v S ‘ ( B
A

-

A. Describe how the distance between the scale markings chﬁnges' .
as the distance to the object increases. ' T e

: >

.~ . 1 - . . . .
'Y -

B. Describe li_ow you could change yoﬁr range finder so that tl;ere
would be more space between the scale markings.

pl . / . ’ -
- L

-

[]8-3. What are some of the factors that limit the distance you can
measure with a range finder? - L

¥
[
\

. (J34. Your teacher has labeled an object “3-4A” somewhere in the 3-4 Some vertical object,

. . _ ) s : h as the adge of a door,
. | room; he has also marked with an *“X” a‘place for you to stand. Using 3 cralkhoard. or & wall sor.

* your range finder, stand at the place marked “X and sight the object  per shoud be designated as
+-labeled “3-4A.” What is the distance to the abject? S “3-4A.7 At a horizontal dis-
: R . AR . : tance of 3.75 meters from the
S - — — . —— —— designated object. mark an -

' o : “X" on the floor.

- (J8-8. Anastronomer made sightings at object Z from two observatories O
- located at X and Y as shown in the diagram below. Which line on the e
., diagram represends the’ base hﬁ%‘? (check one) .. o~ . '
—— @& Linexz .
e b. Line Xy |
——e Linevyz .- ¥
z d. None of the above. '

A -

. 1 e . 1 -
ceme 4 A N T I I
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SELF'-E\’ALUA7'« If you did any excursions for ‘this chapter, write their nulmbers here.

<

[(J4-1. Usmg your protractor, measure \the four angﬁs shown below.
The curved line indicates the angle that you are to measure. ;

.C

Angle A=___ AngleB=___ AngleC=_ =" AngleD=___

-

. Use the scale drawing below to answkr both parts of this ques-

. (Measure the distance “as the crow flies™ not the distance by road.)

A. How far in centimeters i§ Union Park-from Christmas on the draw-
ing? ‘

4

B. What is the actual distance in miles between Union Park qnd

Chri?tmas?

Christmas

1cm = 2mlles
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(]4-3. Use the diagram below for both parts of this questioh. .
: l A. As seen from the earth, Planet X is how many degrees from the

sun?

~

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

Planet X's
orbit

s

@ Planet X

\

Earth’s orbit




el B SR
.

a

A. Draw in an earth-sun line on the diagram.

B. When, as seen from the earth, the Planet Z 1s at its greatest angle
from the sun, the angle is 22°. Using your protractor, draw in the
-earth-Planet Z line when the EZ-ES angle 1s greatest (22 degrees).

C. Using your compass, draw the orbit cir¢le 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, ] mm equals how rhasty miles?

.-.

. . [ 4
- F. What is the distance in miles from Planet Z to the sun?

<

-

G. What 1s the smallest distance t;cfwecn earth and Planet Z?
.

Scale
Drawing
(mm)

Distance fr;)m Planet Z to sun

Distance from earth to sun

Smallest distance between earth
and Planet Z

]

SELF-EVALUATICN I  If you did any excufsions for this chapter, write their numbers here.

k]

(T TN

[18-1. Describe the relationship between the size of the image formed
and its distance from the pinhole and the size of the object and its
dxstancc from the pmholc. .




ot [(18-2. Your teacher has prepared an area where you will measure the
size of a light source trom three different distances. Take a pinhole-
screen instrumentyto this arca, arid measure the size of the light source
from Point A, Pofnt B, asid Point C. Keep the tube atits shortest lcngtﬁ.'
The size of the image produced by the source when at

ke

. Point A = _ Cm across. \
T Point B = @m across. '
} - Pomt C = <Y cm across.
t A\ ]
' _ [J5-8. Using a pinhole-scteen instrument, a student made some meas-
urements to determine the diameter of thefnoon. Using his data (shown
] . below), calculate the diameter of the moon.

Distance from moon to pinhole = 240,000 miles
' Distancq from pinhole to screen = 57 cm
Size of, mbQn image on screen = § cm

’ " Actual distance to moon = T miles

’

s [154. A light sourée that is 6 cm in diameter forms a sharp image
: : 3 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 a%urce to the pinhole of your tube.

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

i

\\.j ‘ S

8. How far awﬁy is the object from the pinhole?

- - R
“~

If you did any excursions for this chapter, write their numbers here.
. P - L] .

.

, -~ : ) ~ 1*4
¥ . ~

that you worked with in this chapter.

A. Through how many degiees.does the earth turn frog sunrise to
sunset? _ IS S

. .[:]0-1. Answer the following questions based on the earth-sun model

.

5.2 Setup the t150-watt ight
Sonrce with the 1-Ccm square
fole bined up with the bright
est pate ot the buib Make a

mark for Point A so that the -

pinhole 13 21 ¢cm from the
square ﬁle tor Point B.
make a rk at 31 5 cm_ tor
Point C. a mark at 42 cm It
will help to have the appara-
tus 1n a darker part of the
room, 1t possible.




*

s . .
rF B. How many hours pass between the time the sun is overhead and
the time it sets?

.~

° . [J6-2. How many time zones would ;'ou expect to cross if you made
a trip around the world?

. \ . o 2

. [16-3. The time difference between New York and San Francisco is _ o
oo - - three hours. How many dcgrees/on the surface of the carth does this, _ S
represent? . - | | ‘ _"‘< :

)

[76-4. 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 & shadow. What js the .

. _ problem? . o S

.

-«

o &

6-5. A.protract - | distance
-~ pro réc °* . [36-5. The diagram below shows two towns located the samezdistance
should be available £0r porth of the equator. Determine the time difference between them. . -

this question. : ‘

Incidentally, the two : s, _ _ - .

towns could not both '

be in the continental - 7 ™ Astroville

United States because the '
United States 1s only ’
~about _60° across.

ERI

|
\
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‘ ‘C]16-6. Why is it more logical to think that the earth moves around the
| sun, even though you have not been at))c to prove 1t?
, . u’h\ ¢
o - ~ .
. A )
I | : .
' If you did any excursions for this chapter, write their numbers here.” SELF-EVAL}JATIM’?
.' A ~ ", —" ) . 4
o What i e
- 0O7-1. Whatis a pyrheliometer?
: ¢ : ﬁ
7 -~
Cy . ¢ N ‘f :
' [(J7-2. When Bu dou& the distance from a Jight bulb, what must .
" doto the wawage of the bulb to keep the sun-energy measurer rea g , -
 the same? i
[17-3. Complete the table below. i
DISTANCES AND WATTAGES REQUIRED TO KEEP
. THE SAME READING ON A SUN¢ENERGY MEASURER - ;
- : — . P i
Mcasured Distance | Wattage lpr
- 80em 3200 wans o
: ” - |
R 160 cm - _ . o (
: y - | 1 51,200 wats | o
) e — v . 1
: 2:560 cm . - 4 S | | 37
B .. e ) . . .l - . J . : ) . : : ; . '. .
* - : ' ; Y .
PN . . .
X ’ A i & i b e B T A s i
| . ; & b o AVaY, e ae 2
& A 3 _‘_\. i.q"r 2 l EAAN P ] v,
¢ . . B S®iy ; o |
‘\’i%.’&_..‘ #:‘&kﬁx ?: 58N m o : :.-‘ ‘, e
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N [C17-4. Design an experiment to determine if a blue-colored 50-watt
light bulb produces the same temperature change as an uncolored )
50-watt\light bulb when placed 10, 20, and 40 cm away from your
- sun-energy measurer. Use the space below for your answer.

"

.
»
N RN . §
. ..
. .
-
d . '
N .
.
. . . -

. - -
. -
Y =X -
. . —p— N . )
- - -
v
- SN » . |
- . |
¢ R 1
. . . . - |
: . Py .
* |
|
3 N =
e i
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Self-Evaluation Answer Key ) - )
< A ' | ) f *
i . 7 T ‘
1 — = . . N -
L S . )
< _
’ ‘ ) ALUA“ON' 1 . ’ “ ° ~N R
. ) 1:i. A oontinuous spectrum. A continuous spectrum is like a rainbow of red, otange, yellow,
. ~ groen, blye, and violet. Try Activity I-1 again if you bad difficulty wish this question.
E © 12 The spectrum of § fluorescent tube forms a continuous spectrum like that of sunlight and
o - in addition you can scc several bright lines on it. Try looking at the spectrum dgain if you forgot
what it looked like. - ) :
- . B . ) ’
-3 A Bright‘li:!e spectrum. The yellow linu‘(thefe are two of them if\you look carefully) are
) A caused by the sodiym. The chlorine in the sodium chloride does got produce a spectrum
B . s\ this temperature. . _
B = 7 - . Lt ki [ v
. ) .. Violet *  Blue Green Yellow Orange fﬂed
: . 1-4..Bright-line spectrum . .
V' 4.8, Check your apswer with your teachyr. If you had difficulty in identifying the clegent(s)
1 . prescnt, you should do Activities 1-4 to 1P again. : .
. " 1. Your completed chart should look likdthe one below. Remember that a flyorescent tube
: . produces both a bright-line and a continuous ectrum. . e .
o L ) l" - . o ) '. . o )
. T . Source -Continuous Bright-Line SR\
N T B A B . A
AR o Fluoescent tube .. Y B v ) S
. : “ _ Sodium vapor lamp Y, B . :
7 7. " Refiected sunlight A ‘
o L - e . . . *
- . ¢ R ' : ' ' C.
J . SELREVALUATION2 T, S
e S R The blades were blackened so gixat x'hgy. would absorb light entrgy and convert it into heat
=" . ehergy more efficiontly. You may have noticed this effect in the summer when walking barefoot
" ~it's oot too bad on light-colored. concrete but look out for the black asphalt! :




C.

2-2. You could have hsted quite a numbcr of factors, including such tiings as whether or not
the copper fin had been blackened. but there are three very important factors:
A. Theintensity of the ight source —the bnghter the bulb, the greater will be the temperature
change.
B. The distafice between the sun-energy measurer and the light source—the smaller the
scparation, the greater wall be the temperature change.
C. The length of ume that the sun-energy measurer has been exposed to the light source.
" Thisis -only noticeable for the first few minutes. After that the temperature changes very
lnde or not at all. When this equilibrium tempcrature 1s reached, the copper strip is losing
heat encrgy as fast as 1t 1s absorbing energy from the light

2-3. Your answer shBuld be fairly close to 15°C” If you were not close to this answer, you may
not have allowed enough ume for your sun-encrgy mdasurer to heat up. If this doesn’t solve your
problem, check with your teacher to sec whether your{sun-energy- measurer is working properly.

2-4. Just about 8°C. Since you \h\a\ge doubled the watthge of the light source, you should expoct
that the temperature change should double. If you hpd difficulty with this question, you may
want to try Activities 2-9 and ¥ 10 again to make sure that you understand the idea.

2-5 Since you have moved the source to half its original distand¢ from the sun-energy measurer,
you should have predicied a tempceraturg change of about 4°C. Try Problem Break 2-1 again
if your prediction was off. . .

2-8. A. Your %ﬂ should be oomple‘tcd as shqwn below.

. 2 Initial _ Final
— Distance Temperature Temperature
' 3 (cm) - °C *C

10 25.4° 384°
15 . 250° 320°
20 25.2° 292°

25. 25.0° 275°

30 ' 24.9° 26.5°

35 25.1° - 26.1°

B. Your graph should look like the one shown balow.
T G

-t
(=]

o

Temperature change (°C) b

20 - 25 30 35 40
Distance (cm) -

.




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

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

sugtlitlng line

[~ Sighting bar oy

A

-
>

8. b. Move the sighting bar away from the base line. If you had difficulty with this question,
get a range finder from the supply area and try it out. ‘

3-2. A- The markings on the scale get closer together as the distance measured increases.
8. Here was your chance to be }yﬂ iflventor. Two of the ideas you may have suggested
are (a) make the base line lorger; (b) make the sighting bar longer. '

3-3. You could have listed many differeng Tactors. The two main ones are'(a) the length of the

base line; (b) the smallest anflle that y 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 cach time.

3-4. 3.75 meters. You should be pretty good at measuring distances with your range findgr by
* now. If you are still having difficulties, you may want to discuss this with your teacher.

3-5. b. The line XY ropresents the basc 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 cases (such as measuring the distance to the sun or to a
star), astronomers find that the angle that is to be easured is so small that even using the diameter
of the earth as a base line is not enough. (Sec pages 30 arid 31 in your text.) Now if we made
one obscrvation in January and another one in July . . .. .. Hwgm ~

SELF-EVALUATION 4 . o s

4-1. Angle A = 35°, Angle B = 121°, Angle C = 90°, Angle D = 338°. If you measured all

. . four angles correctly, you are doing very well. If you are having difficulty measuring angles, you
: . v

" should do Excursion 4-3.

42 A8 unﬁmctcrs; B. |6 miles. If you look at the scale drawing, you will notice that it says ”

- “that 1 cm equals two miles. If Union Park is 8 cm. from Christmas and each centimeter equals
_two miles, then Union Park is 16-mi
diagrams, you should work throu; ion 4-1. '

from Earth, Plinet X is 12° from the sun. ' -,
possible EX-ES angle for Planet X in this diagram is 45°. -

.

(EW pages }S, 37, and 40 in your text. - E

from Christmas. If you are having problems with scale -

not withiri oné to two degrees of the answer given, you should check with.

P 4

4-1. fhe students may have
difficulty with 338°. They
have not been cdiled upon to
measure ‘an angle greater
than 180°  previously. You
may have to show them either
of two methods:

{(8) Extend one side of the

angle through the vertex to
make a straight angle; meas-

. ure the angle bestween 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 360°.

BRER




. . 4-4. A, B, C. Yous diagram should look like the one shown below.-D, E. The distance you \y
should have measured between the carth and the sun 15 64 mm. so that on your scale | mm =
1.450.000 myes. F. Planct Z should be about 24 mm from the sun This 1s equal to 34,800,000 -
miles. G. The smallest distance between the carth and Planct Z 1s 4@ mm. Tlus is equal to
58,200.000 miles. If you got all parts of this question correct, you did very well. If you had somre .
difficulues; you may want to review pages 40 and 41 in your text. ,r:,
:
H
Planet Z .
4 L
q !
- ;
. oo
E S t
\ 'y
) © ) : o
* . , « ‘ )
. . L } - . i . . ’ 3
; : 1
M i
R N N ° -~ ° . . s
. - . - .
- N SELF-EVALUATION § - : .
y ‘ " . . . N - R .
: ' ‘8-1. The relationship canype stated as a simple ratio or proportion. (See page 47 in your text) .- _ SN
v . : . ,: A N . , — : . .
) . ) L ) Distance across the objéct  Distance from object to the pinhole !
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. 83, The relationship you nced for this problem is as follows:
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8-2. ln 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 pmpole-urecn distance constant
(42 cm).

The size of the image produced by the source, when at
Point A = 2.0 cm actoss.
Point B = 1.5 cm across.
" Point C = 1.0 cm across. .
If you need help, review pages 46 and 47 in your text :

.

Distance  1y;00anc from object to pinhole Distance
aT088 = — . % Across
. Distagce of pinhole to screen. -

object - image
Substituting the student’s data into this relationship we.get the following. -
) Distance .
. across = LN MG 1 ey = 2,105 miles
. @moon - | cm 2y { )
If your answer is around 2,100 mil you did well. If you had problems, you might want to review I
pages 48 and 49 in your text. [ N - 6
5-4. A. Your sketch- should look something like the one below. Voo
cm | |--———20 cm ——4 ’ .
- 9 - 1 - . '
. LAy i . Q .
' < ] B Image size ¥ "om In'dismeter ' a |
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8. Use the rehtnonslnp given in the.answer to 5-3 _above.
' 6 cm _ Distance from object to pinhole -
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l-‘l. A. From sunrisc to sunset the earth makes one half a turn, or 180°.
®. From noon (sun overhead) to mnset the earth ‘makes one quarter of a tum and llm takes
‘6 hours. -
" You may realize'that in actual fuct th&dny is longcr thm the night in summer and shorter in -
‘winter. The simple model that you ‘used at the beginning of this chapter does not predict or explain
“this t'lct. If you had dilﬂculty answcring theée questions, take another look at Acuvmes 61 to \
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8-2. Smce 1t takes 24 hours for the catth to make one rotation on 1ts axis"and there 1s & time
;dlﬂ'tﬂ'm‘t of 1 hour betwecen tine zones, vou would cross 24 tme zones n a tnp around the
world ‘Take another look at page 38 1f you had dithculty with thas

6-3. In activities 6-11 to 613, you detcrmined that the sun appears 1o move through an apgle
of 15° cach hour Since New Yorh and San I rancisco are 3 hours apant, they ase 3 x 15°, or
45° ’apan Actually, 1t 1s 457 between cortesponding pomts in these time roncs. New York City
and San Francisco are not corresponding points. and the actual separation between the two s
a hittle over 48°. .

6-4_ This 15 a rea)'sunker of a question. no doubt you had to think about 1t for a while. The
trick 1s that the sun 1s almost directly overhead so that the shadow of the sihker hides the shadow
of the string.

8-5. The two towns arc 75° apart. Since the sun appears to move 15° cach hour, the ume difference

between the two towns is 5 hours. AN

. )
6-6. You might have at the sun would have 10 move at an unrcasonable speed to travel
all the way around eac y. If the carth 1s turning on 1ts aks, 1t would not have to be traveling
ncarly s0 fast. »

SELF-EVALUATION 7 . A

7-1. You should have realized that a pvrheliometer 1s just a device for measuring the light energy
that reaches the carth from the sun. Your sun-encrgy measurer 1s a ssmple type of pyrheliometer.

7-2. You would have to increasc 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 you had difficuity with this

question.
A}

7-3. Your complected table should look like the onc shown below.
Review pages 62 and 63 1f you had problems with this table.

<

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

Measured Distance Wattage -

80 cm 73,200 watts
160 cm : 12,800 watts .
. 320 cm 3 51,200 watts

640 cm 204,800 watts

2560 cm 3,276,800 watts

7-4. Your answer should have indicated that you would place oneof the bulbs at each of the
distances, measuring the temperature clfange cach time. You should then have used the other
bulb at the same distances and made the same measurements. A comparison of the temperature
changes wouid tell you which gives off more encrgy. You could have also been sncaky and done
the experiment an casier 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 thedemperature change just about doubled, you would:
know that the two bulbs were cach giving off the same,amount of encrgy. at that distance.




"1:{"4;:?\‘"}’ vt PR ] . . - . 2ol e el s 7 ~".'_';.'M"'-'\.'HZ’“.f%}“Q‘;'uf.-.):-)‘l"'f LR SNEPR e e D N
i ;o ' Y
[N '_‘Q,' - " " “;n d
:‘:i i ,. o " b 'l i ’ A ."(. s Sioifg st e na i Zehi o A el iAol o il ik coie o R i o b L N L 4 H e 38t iad i1 3 - S ool
| My Progress - . ' .
g v i@ ’
| Keep track of your progress in the course by plotting the percent |
correct for cach Self Evaluation as you complete it.
' . Percent correct = Numbe( corregt ' x 100 -
- : Number of questions
A . PR .
To find how you are doing, draw lines connecting these points. After
you've tested yourself on all chapters, you may want ta draw,a best-fit
“line. But in the meantime, unless you always get the same percent
‘ correct, your graph will look lik?f a series of mountain peaks. -
_ ' ‘ ‘
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