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this reason., |

FOREWORD -

do implement an educational approach successfully, one must match the philoso-

phy of evaluation with that of instruction. This is particularly true when ‘individuat-
ization is the key element in the educational approach. Yet, as important as it is to
achieve this, match, the-task is by no means simple for the teacher. In fact, without
specific resource materials to help him, he is apt to find the task overwhelming. For
S hi!.‘ develo
its Individualize®HR repatytion (ITP) program. These materials are designed
to assist teachers in their trangjtion to individualized instruction and to help them
tailor .their assessment of students’ progress to the “needs of all their students.

The two modules concerned with evaluation, Individualizing ‘)h/'e('til'k’-Te.s'ting and
Evaluating and Reporting Progress, can be used by small groups of teachers in in-

service settings or by individual téachers in a locab school environment. Hopefully,

they will do more. than give cach teacher an overview of individualized evaluation.

These I'TP modules suggest key strategies for achieving both subjective and objectiye”

evaluation of cach student’s progress. And to make it casier for teachers to put such
strategies into practice, ISCS has produced the associated booklets entitled Perform-
ance Objectives, Performance Assessment Resources, and Performance Checks. Using
these materials, the teweher can objectively assess the student’s mastery. of the proc-
esses, skills, and subject matter of the ISCS program. And the teacher can obtain,
at the moment when they are needéd, specific suggestions for remedying the stu-
dent’s identificd deficiencies. :

If you are an ISCS teacher, selective use of these miaterials will guide you in devel-
oping an,individualized evajuation pr rram best suited to your own settings and thus
further enhiance the-individualized charaeter of your ISCS program.

The Co-Directors
Intermediidte Science Curriculum Study

¢ Rm 415, W.H. Johnston Building
) i 415 North Monroe Street .
. Tallahassee, Florida 32301 -
N L
N
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d a set of individualized evaluation matérials as part of
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NOTES TO THE STUDENT

Now that you have completed several chapters, excursions, and self-evaluations, you

< are Feady to help your teacher determine. how well you are doing. The pertdrmance

cheeks e this book will provide your teacher with this information. Then your

teacher can help you with lhnu,s you may not understand and can keep a record
ol your progress. ' ‘ {

.

Rg;ul the next scction caretully. 1t explains some important th)m.,s about the per-
Imm.umc checks i this book, and it gives you specific suggestions for using them.

%

'Wl_lz!t You Need To I[(n)_o_\_v_ about lfcr_fp_rm;_lp_(j%_Checks

You do performance checks when you are ready. Per-
fornuinee checks are somewhat like the questions in the self-
evilluations you do them when you are rc.ldy, not when
thc whole class is ready. ‘

Your teacher owboth of you decide how many you do
\mu teacher or you and your teacher toz,cthcr will decide
which ones you should do. You are not expected to do all
of the pegtormance checks. ' o

-

There are three forms for each performance check. Every
performance cheek is written in three torms A, B, and C.
(Fhe title of this.booklet tells you whether it is Form A B, or
C.y Usually the answers for cach torm are different. ‘When
you do i check, you will use only one form. The A, B, and C
forms are always in different booklets. Within cach booklet
all the. performance objectives for the same unit are listéd
together. A unit contains two of three chzmtc.r.: and their re-
lated excursions.  These units ur"; in numerical order. Each
unit has performance checks based on core material and per-
formance checks based on excursions.

4. Each performance check has its own number. The number
s ip the outside margin of the page and will look like this:
1Q-03-Core-17A or WU-01-Exc 2-2-2A. These numbers mean

[0 -03 - Core - 17 A and WU - 01- Exc 22 -2 A
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5. Each perfonaance check is separated from the other.
There is a line bejore each performance check and one after
it. Some performance checksshave several parts, so do every-

thing called for between the Tmcs If there is no lihe at the .. : | :
bottom of a page. the check is continued onto the next page. o '

. 6. Sometimes you wili need to use equipment. If special . o -

:’, materials are needed, they will be in boxes lubeled with the : RS

) S sume number and sometimes the sume letter too as the per- - '

¢ : - ' formance check for which yo 1 need them. ‘

7. Some performance checks have two or more answers, If
more than one answer is correct you must select all the cor-
. rect LhOlLL‘ ln_.‘such cusck.&sclccting ju-st one answer is not
enough, I L
4. Some performance checks have no answers. Occasionally, -~ ,
‘you may be asked to do something thet is impossible and to ' '
explain your answer., I'f 0, say that tie task .is impossible '
and explain why . '

This isnt the kind of
checkbook you write in,

) 9. You share books -of performance checks and YOU DO
. ' NOT WRITE IN THEM. Write your answers on other paper.
Give the number and form of the pcrformame check ‘for each
~answer you write. If you dre to draw a graph, a chaZ/or a
map, your teacher may provide you with grid pdper orfa copy
. ~of the map or chart.
' 10. Your -teachér or his assistant wnll collect and mark your .
“checks. And sometimes you must ask hlm to watch or assist _ ot
~you as you do a check. : ' ,
: * I1. Sometimes a review procedure will be suggested. If you
~amn't do a performance check, you may be abked to review

, & part of the text or a self-¢vatuation question. - You may

+ then be checked on the same material, so be sire you under- . “
stand the material you review.  Get help if" you need it.. .
) g ' .




ERI

.




Betore you begin, tell your teacher that you are g,om;:, to do this check.

10

some of the-four-elements.. What clements (a. b. ¢. d) are in the unknown mixture?

' Element a. ' N e

L)

Element b. - '

‘

{

Element c.

Element d.

Unknow_n “ — : I ; P
- . y - .

Gt an ISCS spectroscope., a sheet of white paper. and a S0-watt bulb and regep- 01-Core-1B
tacle. Pretend that the 150- w.nll bulb is lhc sun. Determine whether the spectrum -
when observed with the left eye is different from the spectrum when observed with
the night eye. .
Get a ME-watt light bulb and a socket. and assemble them.  Use a spectroscope to 10
observe the spectrum of the light source. Look at the spectrum on the right side of 01-Core-28
the spectroscope. ,
I. What is the color on the right side of the green arca ot the right spectrum?
2. What is the color on the lett side of the green area of the right spectrum?
Gave a definition of the term spectroscope. N 10
_ ' 01-Core-3B
Slutcyul Rl \Iit:t'r';lt'li()ll'gru_ling in a spectroscope does to sunlight. 10
> 01-Core-4B
~ .
What does the term spectrum mean? - 4~ 10 -
o 01-Core-5B
Alter the number of cach light source below. write'the letter of the best dcscrnptlon _|0
Cof the spectrum or spectra produced by light tfrom that source: 01-Core-6B
Light Source Description
1.C r_y-;si.llsu)nmmmg the clcmcnt a. Only a continuous spectrum
Na (sodium)heated ina flame ® b. Only a line spectrum
-2 l'luorgsccm famp ¢. Both line and continueus spectra
3. Light bulb d. Neither a line nor @ continuous
' spectrum © '
By heating crystals ot tour elements. a. b. ¢. and d, Vinnie obtained the first four ) 10
spectra below. The last spectrum is the spectrum of & mixture of crystals containing 01-Core-78




10 - _«. Suppose that just after completing an experiment in which you viewed the line
01-Core-88 - spectra of several labeled salts, you ran out of bur.per fuel. And then'your-teacher ,
~gave you an unknown mixture of these salts in solution and substituted a different .
’ type of burner tuel. Describe the stcps you would perform to ldentlt}' any salts
present in your unknown salt solution. '

3

10 o You observed the spectrum of the alcohol tlame before you put the crystals of .
01-Core-98 o stwml chemicals into tlu flame to obxerve their spectra. [:xplaln why this step was *

' ' necessary. : )

10 ' “Archie has a 100- watt- bulb in a heat lamp. He.is using theé lamp to heat a’silver-
01-Core-10B . volored box containing wax which he wants to use to make a sculpture. He finds

that the wax reimains too hard to change its shape. He has decided he will have to
buy a larger light bulb. Suggest two ways that he could increase the heatmg effect of .,

- . the lamp wnthout buying a Iarger bulb.
_IO ' . Llst the four variables which determfne how much the temperature of an object
01-Core-11B - changes when it is plaeed in direct sunlight..
10 - ' §uppose two nren were in the bright s '/tigllt in the summer. Both were wearingyg
* 01-Core-12B ’ cotton suits which were identice ¢ ept that one suit was dark blue and the other
’ : suit was white. ' .
»o ' l Which of thepvo men is probably warmer’
' l*xplam yotir answer. "}
. -
e . . —2 _
it [c R Your sun-energy indicdtor contained a bld(.kened copper strip.
'01-Core-138 per strlp was blackened.




N o . 6

Sam measured the effect of Uitferent wattages of light bulbs on temperature change -

- with -his sun-energy measurer, as shown below. Why did Sam have to keep the
following variables constant  the distance ot the light bulb-from the measurer and .

“the amount of time the bulb shone on the temperature measurer?.

. ‘:“ -- . ,A. - ' .\‘

measurer

R |

\

— Sunenergy .

—

Bob and Frank set up their sun-energy indicator, using a 100-watt bulb, *“They meas- '
. ured the temperature change for S.minutgs. Then, without turning off the bulb,

Bob drew-the i'ollbwing gruph»dﬁxeir data. What do you predict will be the total
- temperature chungc of the gyhergy measurer 8 minut_eswegbegin-ning of the
= = 7 ' : ST

0 -

. 01-Core'-15B_

- .- .. : ‘" \ V :--
e L 6 T : ?/
c 5 1 |
T w
b < 4
: X
. 'S)
. w
. g .
' g 3
<
.«
W
S 2 H
TR 5 s
;&j .
“% b= 1 -
O 1
’— - -‘ - RY .
3 _ . 0 & : - : - *
‘. _ . .10 20 30 40 50, - 60 7.0 80 . ‘
I YA - TIME (in minutes) S _\: .
’ 4T RS A - |
. (€) ‘{:‘ . . lz o o ! |
e N

SR |
01-Core-14B




R | ¢ IR .+ Before you begin this checke ask your tcucher for udph paper or a Iabeled grnd like
" 01-Core-168 © the one shown below. a : - _
: ' Anne placed her sun-energy measurer near a light %qurce and recordcd its tcmperd-
©ture every 10 scu)nds Anne s data are: shown below. : :

llMl ruMpl_.-:RA'rURL-' T()TAL'TLMP' -
(i min) | (in °C) (HAN(Jb(fn °() fe o
' : —r e : oo : - )
T 00 ST 218 0.0 - BT S N
N | oos 236 L o
S T s o 216 58 - L
R I R T S R 7 T
co 25 | 300 82 o AR
- " 300 [+ 307 |- 89, -
L. _ — — — . o
- 3.5 3o 92 ° . : |
e 40 EKIN | 93 S

- .
Graph Anne’s measprements of the temperature gl}anqge--a’the time on the grid.

“ ' . s °
/‘ {A } 14 - ] )'
. h \ a . [» ,4'.‘
. Q T
. e
. w
g 10 .
< . )
“ ° X Y
. . O
w 8
\ ' . . N
’:2 ] -
< 6 -
[+ o4 4
W .
S .
. Y 4 !
e
S 2‘ :
. - 2 . ’
) o .
’_ 3 N

10 15 20 e 30 * 35 40

TIME (in minutes) .‘ ’
L, 1 Ky
: . : o ! '
’ j T " - ? '
~.."1;)2 °
- - > .;\. ' ’," a
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! A plastic I.unp’hax the foljowing sticker on its base. “"WARNING:
THAN ()() WATFS ARE NOT TO BEUSED IN THIS LAMP.”
' . Explain why lhc w‘umng\ stnuk\r is on lhc l.nyp
2. What nng,ht happcn it you wcrc 10, use . 100- w.ltt hulh*m thﬁj‘llllp’

| Bt

» , ©

» -,

BULBS OI""M();F. '

o .
01-Core-178 -

T -
< - .

B Jnm put u swi-energy measurer in direct sunhg,ht He found that the lirgest tempera-

' ture uh‘mg,\ for his sun-energy megsurer was 7.5°C. He then measured the Lirgest

tenmpeurd changes for, his measurer at'c jltlcncnt distafces from a 150-watt

‘I~lc uwd his data’to plot the gr.lph shown hslow ! . . - ;. "
. . r . . b,

o

""16 o ey e L :

10

- rd
01-Core-18B _*

3][)‘.. ‘

] l P

o .1 1 v -
”: .
T T

.18

_.
N

o

HANGE (ir°C)

=)

EMPERATURE C

LARGEST
L

11

5. 10 15 20 25 30 35 40

- ; . v

DISTANCE FROM BULS (incm) * R

45

. :
-

At what distance from the 150-watt bulb did his sun-energy measurer receive the = -
same amount o energy as it did from the sun when it'was placed in dircct sun]ight.? -

:

“Some students decided to build a chicken brooder for keeping baby chlcks warm.
They doubled the dimensions shown in thie plans. Thus in their brooder the ligt
“bulb which keeps the baby chicks warm is about twice as far from t,hc baby chicks ay
_the lﬁ—watt bulb shown inthe plans. Select the wattage of the light bulb that would

produce nearly ‘the same heating effect m the larger brooder as the 25 watt bulb -

_ produwx in the smaller one. e
‘ 10 watts -.
. h,,'l rwatts 2 ‘
¢ 25 watts .
d. SOwatts -~ .5
e-100watts

- .10 .
* 01Core-19B . .

>




LA f ‘. . ) .. o
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To N ‘ Judy recorded the temperature of her sun-energy measurer at room temperature and
then put the measurer in front of a- f00-watt bulb. Every 30 seconds, she read the

temperature.  Later she drew a graph showing the temperature rise of her sun-energy
measurer over, time. * Which of the graphs below best shows what her graph might

vl look like? ) ‘
.- Gapha 4 ] Graphb. 4
) 9 ) ’ ‘ . } :
PR @ ‘
1L} o .
\ . ~ N ZE EE - ]
i 2 | b <
- Qe ; Jaciy
R ww? | W
S xS 3 . T L
. v' ..!' . P E.‘t‘s T J E’E(I, L .
| DU O—— INCREASING TIME —» 0—— INCREASING TIME —
b Graph c. ? Graphd. A -
% '~ Al
) . w . w
.- @ [+ o
. , oS Q: :
g3 ,
w w
3350 ?,E,w
§ v o3 OF %
. _ Zr0 - S £r0 L .
°o- - 0 INCREASING TIME —% - 0 —— INCREASING TIME —»
\ .
' 4 * “'.l i
. L " j
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George measured the temperature changes in his sun-energy measurer when he placed 10

it 20 cm from a 25-watt light bulb. He then changed to a S0-watt bulb and measured »  01-Core-218 . - .
the temperature changes again. He also madE€RPasurements, using 75-watt and 100-

watt bulbs.  On your answer sheet, mateh the letters of the graphs he drew with the

numbers of the light bulbs he used. ’

Graph a. w T1
Bulbs Graphs apn a Q
1. 2§ watt T < ’
2. 50 vt 5
‘ ‘ .
3. 75 wclll . g
4. 100 watt g '_3_ '
' & <
de .
2y :
Q2 .
Z o
.= INCREASING TIME —3»
Graph b. W A
. _ &
z L-
g <
T
. 5
Cw
e 0]
o "l,.}:y‘ z E
R 55
4
w w \
a o \ i
g2
~ INCREASING-TIME —
v Graph c.
3 raph ¢ (U;A
2
<
T
U L
o«
o 1
zP )
sk |
\ qca
y : |
T3 ’
zilpg . o
~@)— INCREASING TIME " —»
Graph d.
rap g*
Zz
q
p
o .
'
w
\ 0S5
. ZF
7n <
dc . ,
wy
Q2 .
E }-0 S ._\
. ——— INCREASING TIME ——" - .
' . ¢ ~) . ’ .
Iy = - '
) . T RS ’ ‘ .....
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10 : Damon placed his sun-energy measurer 30 cm from a light bulb and read its tempera- -
. 01.Core-22B ture. He then read it every 30 seconds. ‘He plotted his temperature data on the
: : graph shown below. ' -
. ‘ .
. . ‘ ‘
. ) ) .
Cy L .
. ° 30 ' A K
' . 7 !
L bl ‘
o 25
—~ 20
o
[+
€ '
w asamn
W 1g
o)
i ’; : - . .
i
w 10
: o .
s 7 .
13 E "
. ;B
v 0 ] . ; “ b
1 2 3 ) 5 6 . 7 8
) TIME (in minutes) '
v v DR
L4 . i ﬂ :
. . .
' ’
y i . .
¢ "
Y 4 ® %
" ~
[} . :, >
N .
- P -
r N % P
t, 4 .
¢ ‘. " ¢ * 7 . M
v /
‘\ . / ' ‘:y&".‘ “‘. . -
\' . AS -? ‘,_' L .\.. v
d . . B ,: . . i\.
. . . " . N .. ) M
B . What was the total temperature change of Dam\_\n‘s sun-ehergy measurer? =
» ),- . 3 . . A \‘ N - \ v _‘ I »’ 0. .
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Select the graph that best shows how'tlu;tcmpcrzilurc <change of a sun-energy meas- 10
urer varies as youe increase its distance from the light source. : 01-Core-23B
Graph a. ’ Graph b,
" ? I " ‘ 4 °
20 20
- DZ 22
£< 22 :
20 ' %0 d .
z»u.l im n
Ug D L'Jg ¢
ZF- Z-
e A
ww wud
a:; = . mgv
3] %) .
zd | ‘ o 20 . o
— INCREASING DISTANCE —» * — INCREASING DISTANCE —+ . -
. ) Graph c. : - Graph d.
50 ? sy ? —
22 [ETT - 22 [
24 : —_ Sq
x& TT TTTE
< 5 < :
2= | I , T 2 a8
bt Vs
~ Zk
- TS #<
qx - 1
- gl&‘ : w .
gk— : BN et N W 11l : ;
= INCREASING DISTANCE~» : — INCREASING DISTANCE +o - *
——— -
Your teacher will obsérve yoﬁ for illi§ check when he can. o o 10
. ~ - ' 01-Core-24B
A
Your teacher will observe you for this check when he can., pe 0 b o 10
' ) ' ) " 01-Core-25B
~ Your teacher will observe you for this check when he can. o . 10
' S ' o 01-Core-268B
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" Your teacher will observe you for this clieck when he can. . AR ey 0 ‘
) o e . T ‘ L 01-Core-278 -
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" Your teacher will observe you for this check when he can. v - oL 10
: LT e ' y, 01-Core-28B -
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10 ' | After. doing an amvnty with his spectroscope,-Joe drew the diagram- below of the . W
Q1-€xc 1-1-1B - bnght line spectrum of element Y. _ .
v . N
I» . . ) Element Y : , o
Bright-line spectrum .
» ' - N
.. 1 23746 67 8 9101 12
. : o L N | .
' ( opy the diagram below onto your answer sheet, and draw the spectrum you would
expect to see it you observed the dark Fratlnhofer lines, or dark-line.spectrum, of
. clement Y. - ._ o R
‘ N . L . . 'f,‘f;; ’,
’ LS
Lt ) . N . - - ™ ' )l
.+ . 41 2.34865 678 810112
> & . . . . : - . L. .‘. e — -
10 - llm made a dcvnw fhat he, called an “energy producer.” He sealed it in a metal box, L
- 01-Exc 2-1-1B. R thcrc is 10’ ‘way te get to’it. But therc are two wires leading from the box. Sol, '
&:‘ S hm s*laty partner decided to connect’ thé"two wnres to his lnght bulb The bulb has
. " been burmng brightly for ten days. - e
« s . I."Describe what is happening inside the box to operate the bulb. -
) . o “=& 2. Can this device keep the bulb burning forever? . . ./
e e 3. Explgint your answer to part 2. R S
- : V- Y. ‘LL B - el . . . ,gl. ‘ B : = !
g ‘ o . . ng wauld yey calculate-the amount of work-done te movea piano across a room? ,
e 01-Exc 21 28 T - . M S S e y -
I0 ' ' Exbla'in‘wllat scientiSts mean by the term conservation of er)ergy;-»j:"‘f_ ;
01Exc213B N N R - @
; o There are many forms of energy. List three of them. . .. "+ o .
‘ . 01-Exc 2-1-4B LT Co ‘ ' :
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You have probably. used a ruler or 4 meterstick to nfeasure the distance bethﬁli

. .
. o . . .
[Aruiroe poviisa oy mc . ‘ . - Lt ' . -
. . .

» /

‘ex.

objects directly.  But sometimes you canhot measure distances directly. You. an 02-Gore-1B -
then use a range finder, which meastres angles that can then be changed into dis-
(  tance measurements. Describe two ditterent situations, cach of which illustrates '
different condition under which distances should be measured inditectly. '
L4 .
- : N ‘h . ) .
State the principle on which a Jange finder worl\s when you use it to measure the 10 - .
distance to an object. ' " ' R 02-Core-2B
K] ) \ : :
: —— \
Scientists nse calibrated- measuring devices (measuring devices with swles) KN , 10 ,
-making an investigation.  Why is it necessary to use L(lllbl'dlCd rather tha 'ajli- 02-Core-3B
brated measuring devices? - .
K : ' ) . .
Get the 1SCS ram,c tinder labeled 10-02-Core-4, and hnd thc dlstanuc between the ) 10
two points whuh your teacher-names foryou, "02-Core-4B
" ' — ) .-g_ . w . ;v« i -
. In the diagrams of the two raﬁsgc finders below, which.one is being used 10 o
to measure the larger distance? : ’ ; 02-Core-5B
2. Explain the reason for your choice. ', I
(1] . ’ % - . . ' ] I ’ . _: ;‘. + v—va
- . s e . o . ot e
'  Range finder a. ) | ’ -
* N ange finder a. . . . Parallel gighting line 4 wen 1 .
“ . - v i |
- » * ’ . 1‘ a.: -
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- - a
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. \f o g - L3
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» e » 1%
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Range finder b o ' _ ! .
ey Wre o ' .
~ ' ° e l . . - “© o <
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’ > hd 9 . l - ) - [
.> v : »' L4 -\‘t
N ¢ ' . 1
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10 - Suppose you are asked to measure the distance to a telephone pole that is about 80
-02-Core-68 . meters away. You are to use one of the range finders shown below. . .

t

Range finder a. ‘ ' "'

Yooy Y ‘ .
¢ 22 Range finder b. - . .
’ N ® :
i ° --,_:."*
& ) 3
A T "
' :r" .
SN ' ‘ w
% ‘ . b
a'l
. | _ 7 . Which of the: two range finders could measure this long distance more
SRR LI auurately’ a L e , L :
. - § bxplam your choice. _ _ _ - ST
. - _f re - - . '._,'* : >— > hl — . -
_ 1[c 0N The greatest distance that you can measure accurately with a range fmder depends
- 02-Core-7B upon two variables. What dre they" T L : S
-d4Q - o Ask your teacher to watch yd%t do thls eheck Place a ISO-Watt bulb on one srde of -
W-CortBB T L your ork area: Get a range finder from the supply area, and place it on the othg,
. & : ~ side’ 0 your work area, ‘Read the instructions for Activities 3-7 and 3-8 on. page 28
3 - of In Orbit, Pretend the brrght nght is the sun. Have your teacher watch'you as you .
* - meastire the drstance to the stin (the bulb). v C
| .,, \ — J'-L’ . - ' — . . — N _ ._., ) o ' _‘ . |
‘ - 10 ' s ~Thé*distance from the earth to a star:in the Big Dipper cannot be measured with a ~
' . '02-Cote-9B . rangg finder like the .one you ‘mage in ulass. Why can thrs drstanee not be measured 4
B - wrth a range finder like yo rs? « - . ’ )
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‘Whenever a scientist builds a model, he makes assumptnonstthat will allow him to ex- . o
plain observed phenomena. A model of the Earth-sun-Venus system like the one you - 02-Core-10B .
drew js shown below. List four assumptlons that you made m drawing this model. '

/

ay

'

The diagram below shows the posltnons of Venus and Earth on the same day, It also. . ' 10

" shows the positjon of Venus a few months later. Select the letter of the approxnmdte ' - 02-Core-11B
louatlon of barth wnth respect to Venus at tha{ ldtcr time. . o ‘

Earth here on day 1
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02 Coro-128

- 1.7
Select the diagram bclow that showq tho. gruatut posuble EM-ES angle

]

Mercury’s- . _ Earth’s .- Mercury’s - V_Earth's' ! Mercury’s’
orbit b orbit orbit c¢. . orbit . orbit .

) Earth's Mercury’s Earth’s Mercury’s Earth’s . Mercury’s
—-orbit . .orbit s orbit . orbit - orbit orbit’ S
~ : ! ) . N ,' e “
*’{ . w ~
10 : Get a drawing compass .md a ruler, and copy thc dmgram of the l:arth-sun Merwry
02-Core-13B - systcm shown below. < o ' ‘
. X ’ Y ‘ .
- .+ 4 - R i) !
- A . +
- . ‘ 'AA!:.":"':’ i
. ' Earth’s orbit - : __ .
. \;- . . > X . . ‘ l o
B < WY . L b :
' Mercury's orbit . e Voo
! . ' ! - 3 L e
. - x ) .. 4 e -
- . \
. ¥ -
} . - B e .
N ()n your copy oj the dm;,ram draw the Imcs of sight Irom barth h) Mercury md AN
a . " from Earth to the sun that would giveé the largest ES- LM am,lc , - o )
. . - — \' . " " M - -. ‘ ;.
P 2“2.4 . _. - - ° o . ~"‘h . L a “ ’
e iy ‘ y ot % NV g A s T
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'NS-NU angle.

(.c ta drawing compuss.  Suppose you were an IS( Sestudent on thc planet Neptune,
You have just drawn a model of the sun- Neptune-Uranus system. The sighting line’
from Neptune to Uranus, which is shown below, is the line. which makes the largest
Copy the model below onto your answer sheet, and complete the
model by dmwmga circle to represent the orbit-of Uranus.

Line of sight trom Neptune’s orbit

Neptune to Uranus -
Largest sighting angle

102-Core-14B

10

Mercury is the closest planet to the sun. The fargest angle from the sun at which we -
observe Mercury is 28%  Draw a circle with a radius of 9 cni to represent the orbit .
of Eartlt. Then draw a second circle to scale to represent the orbit of Mt,r«.ury You

10
02-Core-15B

0

may use a metric rulcr H] drawnm, compass, and i protmuor ST i <
The scale dmgmm slmwn J&w rcprcscnls the orbits of %alun v ad Jupiter, The S
minimum dl%lumc hclwccn Ju k(c rand S‘llurn ls‘404 million miles. . T 02-Core-16B
- g “ .
12 e T ’ = r ‘
5 ' K & e ‘
i - ?
XY
w . v i ‘-'_s
. L .,:__ . v S - L
‘. ar . LN
E R - r"“-'t FR—. > - N « . =
.- /'"(-‘;" e ¥ .\""
B . ) ~ PR - ’.(/9 ’.
I3 S 1" . Wt B - .
‘_ L3 . o b \ N ) ‘ . L3 ;: * . . - - ’ - ‘
What is the radius ol S'a‘l\turn’s orbil?* State-your answer in. millions of miles. ' ! LM
) Lot : oo o ey '
. - A ‘ ) - ‘ L e B - - ‘.. . \h
X v . :'.“'__ 3 . N - : ‘ g \ 15“ - \ "
3 \ o ..r;'i\ w N - ' p’:‘




A . [ . . N '
' ) . . L . . ; .
1o .~ " To Fif ‘the moon's dmmctcr, you had to make certain .lssumptmns dbout thc carth-
02-Exc 3-1-18 © ‘moon system shown below. What were two of thcxc dSslllIlpll(ms '
t .
. L .
. o
. } T
A
. I
.{
10 State briefly the process by which radar measures the distance to an object.:
02-Exc4-1-1B o o - B o N R
’ v ) » L L . i . o ] )
- - : ’ I . - N . - £ i sl . il -
o - o Use a protractor to measiire wch of the angles shown below, .- ° e .
02-Exc 4-218° ~ ~ N L T —_— : oL o
. s - . . . ’
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U IO oo '- Use ybur. p_rqtrac_tor-to cQﬁs‘\t—‘iuct a}géiés of 28° and ‘12(;°'.' o o b

) - ‘ - T o . . N o . ' R * o .
QZEMZZB LoD e L o o e
coet : . . : L ey . R . . -
L v : R B N A 2 . e B N N AT
. el . o . . - - . : !
- 3 ——— g P — :
PR ; < - {0 .
" N o \ . .
\)‘ RN ( L ‘ y ] . . . y
A # t . ' . &
N 2 ¢ .
; Ed \ . )
. e / N ol R
2 M N ¥ ’ 4 Yo ¢ ¥ 4 ' ’
3

N " ) . " N - . B . . R ot -y
. " N . A L M s T D - T e Ve . te
= ¢ R ce - H ‘ : L o e . R v, L JAAres b e . Sy,
. » i L . - \ A . is . . PO Y c A . S ; e
vl . . . . ) . - . oy i ] . e ol
I . 4 L Y L “ X

2 . et P
Full Tt Provided by ERIC. . . B i
g . . . . . -




A

02Exc 4318,

" New York
Charlotte

o 'SCALE: 1.cm = 300 hiles ~Miami

4y

| l What is the actual distance from ( lmrlmtc to San l)lq_,()) _ o .
2 Wlmt s tllc uutual distance from Mu‘n to Ncw Yoll\’ , : _ : - o

o

Below s a (lmgﬂmm of scumn ol ldlld erWn to mllc ‘What is the Scale of this, Lo 100
. ~diagram?”. , o R N o " 02-Ext 4-4-1B
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! B 3 5 ¢ . ' "
e ' ™ ey — — : - iy e h
i il
. ' o ' o 10 - .
e : , | 03-Core-18- .
h . ‘ . o S e
- - . _
’ ¢ = . ” , ’
o " ' )
' Al
\\\I : 80 cm — ; r SURTR
C ’ -—--~_rl
. Pinhole - .
. ’ ; i 5 7
o ‘ _ B » Image on %§§§§g&
s : o j | . adjusted scope .' g 5 %“*
: & e . D
. \\-}{#{
. t 3 i
! . - ) I . N . o . "
. e e .
Get a picee of cardboard w:th a un"*holc in“it, a snghlmg, SCOpY, und a ISO-w.m )
light bulb. Iny darkened area of the- ‘room. set up the apparatus as shown i in the dia- .»-‘- R
Lram. above. I’osltmn the sighting SCope 50 that thepinhole is 80 ¢m from the (,ard- . o
- board ‘with the I—un opening.  Adjust the scope so that the image -on the acetate "-,‘_ S
sereenis Y em across. Now measure and rCLOI’d the dnstanw betweén the pinhole .md DR
the acetate sereen. E R : : D
N % . v
. N P M T o] . ” MRS S
v N, F 5 "
Lindg says that it'is impossible to measure thc m/c of the sun. Shc 54y’ tlmt if some- 7. S }'lO
one got close enough to measure it he would g\; tried to a crisp. . v ;- 03Cgre-2B
I. Do you .q,n-o wnh luula that it'is nnpossnblc to. measure tln size of thc ' . T .
., ‘\lln) :"'ri-'; - . . ) . . . ,.'-... 2 .'vi' z.
. 2 lix vl'im' W ANSWCr., R - - : _
o~ o L ‘ ¢ . .X}-m“l_- b b ._._, JERE . } N - v > C . . “'ﬂ. :!3” ’
.- éqifﬁll:‘i - - A..; . o
Your tcachcr ha\ sef arp. for y‘ou alight hulb Land a plcq: of wrdboard with a holc in SN [0 5
itt Get a meterstick - and a sighting scope from -the supply. area. Use the- mghtm[, 03-Core-3B-..
smpm the meterstivk, and the-formula bclow to Ldl(»ll'dfc the distance. urowihgﬁ, . '
Imle y‘l the Lardh()lml _ ST e ST e D -
X ’ ‘ ) . ) ' -:J ‘,. . . . . - '. . . e . N K o
* Ny DM""“ + distange from ()bJCLt‘ i pmholc le o distance - o Lo T :
o dLFoss dnstamc tmm pmholc to screen ,"”0‘“- S I ¥ : :
i tln holc “'ﬁ_hugc . e :
’ B . . -~ y
’; . , K " ) .:
- - )
; ,
: 3 ’ \
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7, 03-Core-58

Pt S

A day on Jupiter is 10 hours lon;, It you mc isured the u,muber\)i degrees that the
> sun appears to move across Jupltcr $ sky in one hour, what WOll|d yu,ur mea\urcmcnt
W ey g R R . ) - '

v - . ’ L
3 o

T s @

- .
IR e A .

# . - 03-Core-68°

I; 1S drtlnult to prove that the carth rotatc mul that the sun dou not arouml 1hc
ca(th cach-dgy. Why is this such a difficuft tlhn;_., to provc’

. 'x"'.' * > 3 K N ¢ , »
R _.~' » » °
.' » . 0 N ”
A — T
‘s 10 X Muxa iy a science student on Mars. She wants to mcasurc the distance at,r()ss the sun.
oL '03-Core-4B usmg a sighting scope. Here is the mtomwuon she has gathcrcd e . :
~ Sun'to Mars distance = 142 million miles R A
o e ° - Distance across suh’s-image on sighting scope =% cm ' *
~ g -, Distance, from pinhole to sceeen = 81 ¢cim .
i ' Use thc lormula shown bclow‘to Lalculuw thc distance: across the sun.. - .. ™,
‘ L Lot . D distance from sup td- f)lanct X distance across nmaz,c
~ - vy < » l‘ vl
‘. M ANCE ACFOSS sui distance trom pinhole to screen : . T

v
0

~

' , . o LT | L
10 oo A day on Saturn s, about 10 hotrs:" not ’4 hours as on-carth: Assumc tlmt the sun’s
. 03-Core-7B path is’ ovcr Saturn’s equator on the day-in question: ! e
: . How many degrees docs S.nturn turn “from sunrise until the sun is most
. Yl " nc‘lrly overhead? -+ : . . .
. L S o2 Ih)w nmny dcgrcus docs Saturn tprn trmn‘suninsc to sumsct’
o Jo. . ™ During leap year, chpuary h.us 29-%lays m\tc.ul of 38. This ’ﬁs;}:ﬂly‘occ[’urs dvery -
30 {03-Coré-88 four ycars. ' : ’ : SR
R s I. Why is an cxtm day added to mo\t fourth yeays? ' S \&\\ .
L . D 2. What's the purpow of leap yei S | O
R — ) S —
N [0 DR NI A uoup of mcmc studcnts on the planet lrul .urc\trymz, to decide whether Erid -g

" 03-Cote-98

e ’..'turns on its axis cach day or the.stin makes ‘one Lolnplctc trip around Erfd cach days
llwy drew the scale diggram shown betow, of the sun and T. rid. The angle through:
wlmh thc sun appurs to move cach hour wshown on the diagram.

* [ - (X4
LT, l : . -
. 3 ‘}(\f"- [y ) —— '.—_ —-—
X E o . e — .
. N w = — T
, . - - —
r lv - . — — L N »
. .t = _ Sun appears to ove through this angje each hour
o, -~ — . L) . _: b
LI [ {nd . ‘ B , A
: S\ | ~t_ . L ,
Yo 1 ‘ o, ‘ ( -~ — . »
. . L . s .. : *’N K}
e . - ) " - , ~ Path of sun
B » . i — N
- ) g “ : -~ -
: ' ' My n : T —
T . ) . v , . ..
.- Scale: 1 millimeter = 1 million miles - .. e f PRI -
o ' Kl “ . i ' P "
- . a - . . ) ‘ ‘. . .’
. o -
. SR « Use ‘this scal\: dn.u,,ram yo ﬁnd the speml at which 4hc sun WOll]d.Ich to travel (in n.
[ ¢ .
s O ) : nnlcs per huur) to mak’l one wmpluc tnp aroygd k rid wch day.. :
, L','.; . .(--' ? . Fw S _7 . :".vL el Tl . “l
.. . NN PN S A N B i " ML
‘.. '. \\* ..'ﬁl&"« .A“.. B " - \ ""A . 1' A‘c'. ;‘ x ' N e " N '.l ‘.
- .~‘ iy ! t‘)x_. ' ’
: R . ) -\',' P Lt ‘Y - i 0
. ‘.,'-. -_-f_" . o, N 4
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(N
. .I I3 L)
Lo >
:‘"- . A = ‘ : '
~ * 13
: o Suns orbit .
. . N '
! (Not drawn to scale). .
" en . . .
llow Fast would the- ‘st have lo ll’dVL‘l i mll;s pgr hour to makc one trip around ..
cho cacli day? (Hint: Constructing.a scale diagram with acompass, protractot,’. ‘
and ruler with help you.) ' o - R T e
¥ ' ] . . o "-'.-: . , . ":h . ) .“'. . A N N "’_ ¢ 4 . 1
Slatc why it'is unlll\cly llml llu St lravgs arouml the carth cach day. B 10
N . . o e 03-Core-11B
+ - N - Qg . .
o e — : ; — ——
The carth has been divided into timeszones, Bricfly explain vhy » \ S 10 .
‘ ‘ . o '03-Core-12B
: Richard hfnilt,a paint-drying tunnel, openat.both ends, in which fo dry the paint o © . 10 .
his modet cars. His-source Jaf heat-is a 200-watt_butb.  Russ decided to- build a 03-Core-13B
similar tunnel 1o dry his mogels, but he wants one twice the size of Richard’ S. This - )
means mm the “bulb wor be twice as far away fronr his models. What-wattage - .
h;ht bulh would” be nccdcd tt) kwp thc tcmpcraturc in the Iargcr tunncl the same as’
inthe smaller one? — * 7 - R ,
- | )
. - 4 °, . [ .‘7 y
M.lry tnuls that a IOO-wall hulb plawd 70 cm m)m hcr sun-energy measurey has the -

- ‘ o . -e

Suppose you lived on the planet Xeno and wanted to lind out how fast the sun would

travel i it made one tripr around cho cich day, Y;)u thu m.ulc the f6llowing meas- -

“urements and drawn the sketeh below* o - A
The distaiice trom thessun.go Xeno is 120 mllllon mllc

- The apparent, motion of the sun across the sky is 20° per hour. -
» .

,
) . L o

LT
,e,

10

03-Core-10B -

CSamg heating effect as a targer bulb placed 160 ¢m from tho.me: asurer, l ind the wat.__._,

dgc of the Llrg,cr bulb, Show all of your ‘work.
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03-Cora-15B

lhc dlugr.lms bcluw show light from two different starsy Alpha and’ Bcta. passed
mrough aspectroscope. The: «.putral lines.for some common clcmcnts are also shown
below.  Use the spectra angd’ lhc other data to say as much ; as you can about the two
stars.  You should jinclude a wmparlson ol their composition and power (Wdttd},ﬁ)

. Alpha . o
“ I' ' s ' ,' ) He = Helium . . ' |
ST A . ' R | ~  H=Hydrogen |
+ Beta . _ : : d ‘ Ca = Calcium
Corqmon‘Elements _ . ' L e . B “
) . ' He . H H He “a Ca .
: ) STAR | DISTANCE FROM | TEMRERATURE RISE'IN. ' K
‘ ' EARTH .~ SUN- INFR(,Y 'MEASURER|, '
fose & =itereage cres-rees S e B SRS R =
Alplm 4 llght~ycurs away - o 2.4°(? o B '
. * . Bbld |8 light-ycary awiy 7.2°C S )
10 \ The tgrm transit is often used=when tatking about plancts and (he” sun.in our solar
03-Core-16B system. Dchnc the term mmm whien it is uscd in this way. S VL o
10 Anne was given - tefescope. lbc objective lens of hcr tclmuopu has a focal length ol
03-Exc 5-1-18 40 cm. and the eyepicce leng has a focal Jength of §'cin)- Use thc formulu given bé

low to: cilculate the power of the telescope., ' : IR e

p »l-oculmlgth of objective lgns: , _
OWer = ol fength of eyepiece § . o : o

. - ’ .
Y -

< - . . . ..

N

10 o Select ¢he letter of the lmc that hcst represents the focal length for the lens on the
03-Exc 5-1-2B diagram below. : : .
. . , L . ) . , . R ' :’.‘
. . a — 2t b _ . . _
4 [ d . s Y 1
A A - e e e e e e —— e :
. o - ., - .
P Lens . , .+ Distant object
P ’ 2 f . " .
' ,é' I - '
& 3\ M o ' M '\-
\ - - !
lmm of tho distant object. . - T T e e e e e e e e e
, . : . ‘ AxY .
- I . : f‘
« ) i . N |
’ L ] L W , \ I \ ’
: L | e - 3 '
R4 o ' y L
: § . » o
- T : \‘\ . K »
A:‘ L :" - . el R
. ' M “_‘. ' q \ .
R | 29 - .
';l’ v ¥ ! Sy ) ¢ ‘ & : 'J ¥ !




(3]

Get the fens, marked 10- 03-Exc 5-1-3 and a meterstick, maskmg tape, und a piece of

cardboard, [s cmy, square, with a white surface. With your text opon to page 95,
follow the directions in Activity | and.measure the focat length of the lens.

.. 10
03'EXC, 5:1'38

L

Two lenses with focal kengths of § cni and SS cm are to be used' to make-a tclescope

Cto magnity the distant object shown befow.

L. What should be the focal fength of the lens at A? : )
. 2. What should be the tfocal length of the lens at B?. :
« 3. Approximately how far apart witl the Icnsos havc to bc placed to get the

i

. m.nglmum mngmhwtmn ? ! A
1 . . . * ¢ \
. L3 " . o
’ .
s
B A

® ° ‘
- : ) . .. . .
Human eye oo _ . " - Distant object .

g .

10
" 03-Exc 5-1-4B..

Y
L

For thogsands ol years m‘o;ﬂc did not Imvc caléndars. B xplam why pcoplc began to
develop and yse calendars. :

» ¢

L

0.
¢ 03-Exc 6-1-1B

h

M.m has used many d;llcrcnl wlcmlar\ during thc past suvcrdl thouxand yuars Ex-
pl 1n whv these oldcr calendars were rejected. '

10
03-Exc 6-1-2B

“ee RN
Some histnry books list (&corgc Washington’s birthday as February 1, 1732, Others 10
list_his birthday as Febraagy 22, 1732, Wiy are two dmcncnl dates given for George 03-Exc 6-1-3B
Washington’s birthday? - - -t .- ,-
! _ ; ; - o L 1
Galileo decideq, to accept the Cope rnm.lp)modcl of the solar system and tofreject thc Id_
Ptolemaic model. Select the lwst reason tlmt ‘Galileo- u)ul(l have lmd for accepling 03-Exc 6-2-1B -
“one model and rejecting the. othc ' ‘ o ’ 9
it. Copernicus was an important official in the church. . o
}'Iw C'Operican model agreed more closely with Galiteo's observatidns, '
. The Copernican model was moré’ (){..lul] and it was just common sense to _
reject I’tolcmy s model. e n ‘ ’
(l All-the other scicntiss bulieved in the ¢ opcrmum model. ' .
»Hhe ¢ opernican model had-bheen thou&ht up more recently. . .
. A w ;
4




- I . ’n B ' ‘. N RN « Lt
- t :".;1 - “ ‘\- hd ’ t - " : ’” -
. ’ . Co R ; . .o . el N
PR R . - . v - ) Lo T .
10 : . L. Which, of the modgla shown bclow rt,prwents C operniuus $ mo;lcl of the
v 03Exc6228 . .- solar system? ' : St e
SR e ) Wlmh of the modcls hclow reprcscnts l’tolcmys modul ut thc solar
systcm’ : B :
‘ i {
- . ‘. "" -
\ [N .;1:" ' .._
g “ KE‘Y
"t o vt Lty e
| SYMBOL|BODY .
‘ S ° sun | o
- . . Ve Verius ’
’ ‘ . E  learth
S0 el
) , v .
- 10 . ) thn b.llull.mng, powcr\ you must consider two V.ll‘l.ll)'C\' One is work Wh.lt 1N tlw 7
.03-Exc 7:1-1B _ other v.lrmh?c ' T Lo T
= na——— Pt r— — e cas— o
IO .- M. dpcno lust lmug.ht anew, I.awnmowcl with a Im,,_..cr cm_..mc wlmll has more
03-Exc 7 1- 281‘ power than his old lawnmower. Tk ) ' '
Wlmt is the mc.num, of thc tcrm ;mww as used in thc sentence .ubovc’
10 : I \unsmn 7-1, the” ieg;ms power and powérful were dchﬂul as they are used by
03-Exc.7-1-38 e nTl\tA. (onsidcl the statement that bmwr.ully lrucks aré more powcrhll than cars,
R 0T 1 Doves this statemént use the ‘word. powerful thc’ﬁdlm. w.ly H sucntm might
- " ©uskit? s - -
_ - jxpl.am yg)ur ANSWer. . :
- 3 ¢ T e
10 o Kenheth tound that his sunsenergy measurer warmed up 7°C when it was held 25 cm
03-Exc 7-2-18 from a.S0-watt bulb. Use the mc(lwd of. squares to calculite the- power of thc light
_ buth th.tl would h.lvc thc dmc hcating ctlcu,t at a (Ilstamc of ’7‘5 e,
0 - - Square cach of the Iol1q-wing humhcrs: O .
osexcnzs 13 L Tt T :
e . . . v v . T Wy . . oa LT . .
. - . i
! ’ . Y. s » e
. '.’ *
v-i'.
) . ) ' % .
: e By - o
‘ Byt v “ o , .
. ) . 3 1
LN ! b - _ ., . i ¢ foe
B oo l‘ t . S % ¢
. [ v co- N .- L
Q . )\,". A . , -\ ) ] . . _ . . :
, T A : ) . oo . oo : W
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LGet a water rocket Wlth‘ltb pump and tunnel, a mctcrstuk a 100-ml bcakcr a,nd . WU
some water. Tell your deacher you are rcady to be observed, With the observer, go- 01-Core-1B -
to the place outsulc dcsmutcd by your- tcachcr and laumhthc rocket, using 50 ml ,
a ‘ .
ol WcltC <. . e N . ’ : W v .o T .
_ Get a quadrant and: a mctcrstuk Study the dm;,ram hclo* Station yoursclt at the ) -~ WU
S spot on your classroom flo& whichis 7.6 meters fromthe clock. -Use a quadrant and - _ 01-Cgre-2B- \_
' the table biclow to measure the distance-between the mark I mctcr off the floorand” .+ ¢ y '
the top of the clock. . - N , -t
(s G’ .
! m l(.m « ONVl Rll R l()R otm RVLR AT 7.6 MbTERS '
T e s
: Angle 0°_ L5 | o D orser] 200 o 2se” .30° | 35°7] 40° . .
[CYCTIPUI Y R - - PRI,
‘Height 0 0.7 1.3 2.1 28 | 3.6 4% |53 6.4. - ~ ,
L I S M ; ‘ | ]
v - Ty S "
v o ’ - e !
£, v . ' ! [ } '
“ .
. Top of CIO(* _‘. - _' < . v s b . .
i - o8
4 L ’ ) 3
' ) ? meters . ) i «
| ' - R :
(e .
B - .. - '¢,
: Nbark on wall\*, . * . ’ ‘
. |'meter ‘ . - -
N b ' ) Spot on floor ] .
</ 7.6 . meters e - o '
. . * . X )
e o PR . _:;\,‘.; ":
! -
' . . l .
There are .several w.nys to measure lllc height of irrocket’s flight. Sonté methods’ arc ' T WU
direct.” Others, smh as measuring the .mglc size. are indirect. What are some of the / 01-00(8-33 .
. L reasons why you used-an m\dlrul measurement? -
--J’-A - 7 [ 2 - '-" ‘e
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01-Coré-78 _

\ . I
v ‘ .

P

.

the amount of air on the pcrtormanw of a rotket.
" change only one vadable at a time:

He was told by his teacher to

Stdte a reason for his tcat.hcr s instruction.

2

T

01-Core:-8B

r

CThe ;wr'l'()rnmn'u-'of a'toy water rocket might-be affected by the shape of the rocket’s
fins: Design a plan to mv(spgatc the chu ot thts variable on the pertormdnw of

the rocket,

X

g,
N 1
~r

o

P t

N

e

o

wu
01 Core 931

-

Statc the two variables that affect the pertornmnhcot thc waterrocket you u9ed in_
LJ.IS\ activities.

L oate

L 4
“.

iy

s

v T, . .
WU ~ Use the tollowmg tdhlo to answer the’ qucstlon below
- 0% Con-48 R i X -
- IlLK‘lll (ONVhR'l l‘K FOR OBSBRVER AT 25 METERS _
(R D achit e
"y Angle | 08 | s 1o° |5° 20° | 25° | 300 |35 o
- RS il o “diuniiten e 20 ; s
A 3. Height | - 0 1 22 |'44 ,()_.9 9. 117|144 | 175 | 2107
N . = L(m m) AR N A P g '
L SIS .4.,,1 S L= - LTSRS ST "' Ly - . ¥
A YN Ang,lc [ 45° 50° 55° 1 6Q? ()5°4 70° | 75° | 80° |85°-
’” e Y . BRI Rl Relaahd g - el T “ 2 r"fl
& Ht‘lg,,ht 25.0, 3‘);8 35 7 '._43__.3 53.6 | 68.7-f 9337 141.8]285.8"
. (ln m)_- C A SR o R S
>: 4 - . o L ,‘.-hrv,.:_,_?_.}.,‘._ﬂ,z\_. - 7 b -
- Your jOh at arocket Iaumhmg site was' to calwlatc the mdxlmumhclght TCdLhcd by
a rml\cg At a distance of 25 mctcrs from fhe launch site, “you measured an angle of
, ~ 80° when the rocht rcachcd _|ts greatest llt&l[.,ht tht is the maximum height’ 'lo
A whuh the rocket Clibed? - F : v
, < — ” 3 — : .
WU . At the l.mmlnng of your rocket, there were two observers who mcdsure(d the maxi-
01'Qb(0'5§ mum heights oft cach of the rockct S ﬂng,hts Why ‘did- two obscrvers mdkc thé meas- -
' + urement ragher than Just onc’ a ‘ '
. : . . \ .' R - . »w - '
. WU Lo \tatc um opcratlonal detinition torperjormmue for a water rocket, based upon your
- OMCore-6B stNHy wnth the quadrant. . "
wu " Pete designed-an activity to determine the effects of changing the type of liquid'-and |

i
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- The rocket shown below is ready to be launched. List ong system, twossubsystems, wu
. and four components. SR R T 01-Core-10B
. A o Nose - \ - W \ )
Ce .- L Air
L o
- qQ"t“E,- ' " .
: ’ _}Rocket shell s
S . ' o * |+Roeket - LA
{ « 3 i -}~ Water ‘ i
. LY . v
» - \" -
a. y .
’ ) . ‘\_:. . .) - [
Fin : ' " )
< .
, %
. ‘ .« -
. et * Trigger release slide
. . T — Air pump
f — Trigger N 5 .
* Pump rod v —
.V . ; A
. ’ »
3 ‘ “Meterstick -
' . v, .
The jmer tube shown. below is-filled with air, ‘A cutout section of the tube is also WU :
shown. * Copy the cutout section onto your answersheet. Draw arrows to show the 01-Core-11B
® force (the pressure) that the air exerts o the inside walls of the innér tube. ‘ :
o~ ) o . ";2;__{ ] ] ] . .
o - R PR \.- L. .
™ b i
A :' .'“ é ™=
Cutout section of inner tube N
e Y : '
' N N
. N
"
4
.
=
. | .
L '\. -

o

1




,Wu

01-Qore-128 the didgram hclow onto your answer sheet, and draw an arrow to mdlcatu thc dlrcc
tion ol thc llnh.tlamcd toru, actmg on thc ball o
v | . o . - g
. r- _ .Aw eicaPING_ o . ‘
Loy ' N '

R .‘ :\ /l
: [
. .
) R
t - : F 2 — ﬁ’; —r ﬁr T
WU o : Ipny and W.l,ync hook up thejr: battery-opcmtcd toys a moving van and a racing
01-Core-138 aar, as shown‘in the ‘diagram below. ~Theey produce forces acting in opposite direc-
' Lo tlons thuﬁrclcascd both toys move in the direction shown by the arrow:. Anun-
T L bal‘amcd foree is .utmg. since the moving van forces the' raung un'to move backward\
Lyt . " ) o
How ‘could this unb.tlanwd loru.,bc meastired? .-
¢ - .
s ) \ - .., b
e . . - . i 4 ‘
'l;“, < AL -
v
~ N - i
L A " c iy [ 38
o . _
N - - - il . o 4
. wu R Supposc three of your ISCS classmates invite:you to enter your- water rocket in @

01-Core-148 .contest to dctermmc whose rocket prodmw the most thrust or loru Desctibe a

imthod which- you can uﬂe to measure ‘this thrust to see who has wou thc contcst

-

-
R N S . . . [

, N ) o EE . g
2 ‘ - . R

o T
PR .. . .

Ihc drawnu., hclow shoWs air. cswpm[., from-a hole in the side of a basketball Copy

B
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H : . o -‘ ‘\‘._‘ £\ ’ "‘. ' ' - ! .
. W B e : S : , ]
“ You studied the lhru»t produced by a wawrcht Wlulc dou];, that, you uscd a thin e . wu.
“s plastic ruler as part of your force meastuirer. Supposc that you had wanted to com: 07-Core-15B
5 pare the foree produwd by your watcer jet with the forces of your_ classmates’ jets. " L.
« L. What would have’to be true of all the rulers? = - . o :
-~ _
a2 Would your classmates. have -to usc lhb same umls to mdrk thur sculcs' _ ' SV ,
. 3. Explain your .mswcr ta qucsnon R N e, - L . ,
o . .‘." . ) [ . - P . . L ‘ ’-:‘ Fen
. . . 3 o . D ! ' . o R,
C N ' Thimplastic-ruter oy < revp— o o o
i : - T : ; ST .
oo ' e h 3 : S o o oL, \ BN N . B a o '
A RS ' & — > & ¥ Lot N ; : . e
* . o - N : - Y .
’ e o ' \ " N ' . : ! ~
\.‘ . . . . n . : _ . . - . o . . .
v+ Force measurer - ) C : . )
. . . . . N M N a~
N h . . EEEN - . . ~_“.

e, 0‘ . : : ‘4 : ' | v
' - ks * . ' * [t . . . !
< . ’ a ' v T ».__ i o : . by . con

. r, - AR o TN I : : .
- - \.“ N -
© . Suppose you afid two of ybur lab partnérs Iound scvcml“\»)dlcrjcts of dltlcrcnt sizes. T ’ iWU
~“One .ol your p\lrtncrs suggc\t\ that the jets could be’ used to fisd out what effect the .~ - 01- Core~1GB .
. spccd al which wafer lcll ajoet has on the unbalanged Iorw‘ He alsb suz.gcst‘s ku,pmg IIEEE S s
' ~ the rate of ow the same and: changing only the speed. Puscribe i plan youcowdd =" . .
oty out following your partmr\sug,g,c\mms toineasure the L“L‘Ll on lhc unlmlunwd. N
force of lengnu.. lhc spccd at which witer leaves a Jct . ﬂ R T P T e
\ R . .o — b . _. e
s Suppose that astronauts cdih measare the unh.llanwd Iorw of thclr roekus before. LT LWy N
. . 9 . . - .
they leave the .lrth?a\ .ltnmsphcrc aid again in the near wacuum of outer space. ] v+ 01-Core-17B°  ~
12 Will a rockel prmluw a-greater unhalamcd force in the uoar vacuum ol .
_ outer space or in the dlmophcrc B A LT : T
> T 20 Explain your answer, . . = . A -
¢ , - : : : : = — — — , T
- b class, you studied a simple: .llt"r—r()cht system.  Give two réasons why many o - WU
experiments are performed on simplified’ xystcm,s rather than on l.lrgc more -com- 01-Core-18B
plex systems.: o . ) o . T e
I C R, - /
Your teacher will observe you for this check when he-ean. - ) Y WY
L _ ,?&&.m 1 008 outor th _ o _ . .
rore A S B o “l - 01-Core-19B
& - Your teacher will pbserve you for this-check when Ke can. "\ o S WU s
v . . . e . . - ' . o s
' © . : ' [ e S 01-Core-208 »
T .- - ‘..:A .' : - - . - . : - ”’ — AL
Your teacherwjll observe you lor this check when-he can, ; )
§ _ ki A
' . R " .. .
. . ‘f : ~ . ?\1 .
- ) . s A . ] - & s K - ,:».‘.-‘ . S8 \'._'.
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wu .+ Your teacher will observe you for this chesk when heocan, - -
01-Corg-228.: -~ . . - . . L EIRN
) ’ 9 . T ' : i - AP 4 . b, -
- - . L A "'.. i - .
L WU Your teacher will observe you for this cheek when he can, 7, .
01-Core-23B - ‘ ' : o S R
: : Sy
l - " 4 - T A -
. WUU Write an operational definition of foredt 77 % ' BT
J . . . i - N " . r
o 01-Exc 2-1-1B . - : - o . _
Lo . M : o, . . ey : ) . - o ‘_._.,:.

o, — — i 2 " T - -
WU« s 5t 0 Wrile an operational definition of wnpalunced foree. =+ SR
01-Ex02<1-28 --‘ - Y ."-u - . Yoot . - . T, . - ". . .
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"Row has 4 mmlcl rmkcl whigh Wcmhs 1.1 ncwtons wnhoul an engine or Ilwl She -

l. Wlmh is the snmllcsl enging that wnll dllow her. rockct to hlt oH"

“lecides to buy un cngmc lor her roc kc; E lhc L'ngmc umloz, glvcs tlu Iollowm, 02-Core-1B
,-,ntormatum q\.:___. . o ) K L S -
S ENGING TOTAL'WEIGHT OF | THRUST] . T
S ' MODEL | ENGINE AND lUlL G Ny . .
' (in N) ' . IR
, SR N S | o e _
. b a0 L 04 ] R
. N """'-','... o b . 0. - : . -()'x . _. ., » - ) o ] x
SRS ECE 03 . Lo L
SRS 0 T D PR | O I O SO I

2. l xpLun the reason for your Lholu . . e '
5ok e - . N . " . ' ; - -
S ».R().clu tsaind bbetow are identical. They lifted off the launch pad al the same time. wu
1. Which rocket has.had the greater unbalunced foree dLllll{.. on it 02-Core-2B
- 2. Explain the ru;son for yous, chaige, ; .
2 ) / A ’
i . ] < .
- ! Rocket b .
. ¢ "‘9'
¢ N \
v 14 ) "
Toon d == Ground SNt -» :*'”' .

. The diagram. hcloW"shOWs the watér drops left by a movuu. ‘water-clock cart during WU
. four triils.  The arrow shows the direction of motion of the c.arl for cach-trial. Indi- 02«Core-3B_
- cate whether the cart’s spwd nu?’cascs decreases, or remains constant during.cach-of '

; thc four trials. . | o _ _ ‘ o
.. .TRIAL 'WATER-CLOCK CART TRACK DIRECTION OF MOTION

Y . e e e e e °®' s —>
z .o e . © 0ees — > -

— ' LK s i

L




wu- .. The three graphs below show the Lhalfgc in spccd if any, of y walcr clock cart. .0On
. 02-Care-4B .. your .msw,t,r shwl after thc numhcr of caclrwater-clock cart drop record shown lw
o S IR T Iow wmc rhc Ict[cr ot lhc graph that best rcprcscnls (hc spcml ot tl)u cart.
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. ! s .. RS, I o N . e _ .
T . DROPRECORD ~. -7y ¥ DIRECTION QF MOTION .. . ,
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A'-.-_ o 1 .. : . ‘ . N . ) ‘ *—* S e . ) ..-.'
. . L '_ o 4. - ) e ’ - - X , ) ) L Py
. . . f ’ ’ . ‘ . R . ¢ . ] . T . ' s Toea .
: I ) £ B 2 ® ) ® . . T @ -~ ‘ L ® , e &*
- i) - LN X AR - e e . - . - o i : 1 !
i [P . R " — ——.
{ . 3. @& . ) o . © 00 —_— s
M -
© Nl VN - ™~
. N 3 S
. 4. 00..0 o0 o ° ° E¥———
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. ) . 0
= S 00 Graph a. ‘ Graph b y Graph¢ v .
. . 3 N K
] . ) , H -1 . & ' a .
. S ) S T 1T = > S
K Q (a) - i fa)
& \ - N
. :l l s . - 4 BN . . . : .
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L s T TIME L . - TIME C ¥  TIME
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- ’ . . Y
[ -l . v -
’ i 4 Y ‘.‘ N . & .
N ' . . . . -
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WU . Suppose’ Bill and Dave cach build a wooden cart to race. Both ‘carts are ldcntnwl
02-Core5B - . but Dave ‘weighs 130 pounds and Bill weighs 100 pounds.” ‘Edch boy gets mto his’ _
O ‘ own cart, and both are pushed with thewam‘y force. o .
> : : 1. .Whose cart. Dave's or B|Il s, will \pwd up mose quickly? o - R
el - 2. Expliin your answer., - S C o
) ’ ' ’ 'U ot ’ ,,'j:.
, o

=
o

t



Pete’ measuredy the distance tr.nvclcd by his cart dm\mg five ¢qual time mtcrvuls

“whilg. he exerted) a foree of (“ N. He changed the i mass of his cart for cach of the -

T :“f L RO R L . ' R ..::
.o (.ct from yuun t\%»h?r untlw racopy of th lubclcd z,rul bclow- or grix_l paper. On'the Wy _
. -Uul p.lﬁu fabief the akes S as shuwn below. ' ; . Yo . 02-Core-6B

five trials. Il .1hlc hcl(m \h')wx Ius dat.n On your Iabclcd hrnd draw a 3,raph ol' _
e, : e o ‘ . . | s
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.. 02-Core-78 -
The foree acting on the watcr’czirt shown-abqve. is a constant O.Z‘L for each trial.
 The mass of the cart is varied by using weights of different sizes. Select the graph
below which best shows the relationship between the mass of the cart and its load.
and the speed of the cart. ' : ’
_ Graph's. - . Graph b. _
.n . 8 A _ g g mgemt e gt 8 A O,
w | Bt - w
I A nannnnng”dun & an ‘
s ! ® g t_— L:A - z _,_‘ g 1 .
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. . Graph c_.' Graph d. o ' B
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When you worked with your water cart, you applied different forces to it. As a re- i wu
sult, the speed changed at different rates. Select the graph betow that best shows' 02-Core-8B
how the rate at Which speed changes varies as the foree applied is changed,

*'Grapha‘ E tgﬁ PLTTT L , - AGraphc. lﬂu‘: ﬁ ;! 'l'_“ .

Sog 2 : : < g ALl

o 4 % @ e : i // ! .
20 . \N\ } } e 'Y gé . // 11
(3 Q t ! ’ - / d . !
< W ' a“ Qu- _ : .
w | ! L w 7 _ il ’ C,

! « & ; 4™ - | // ' .

! u. ' ‘ ' Ow J T :
25 | L 3 25 ||

-0 10 0 0 -
UNBALANCED FORCE (in N) UNBALANCED FORCE (in N) _
. , : _ : j .
X . i T 4 1 - »
Graph B. Wt A | Graph d. 'g A A [ | ‘
<2z < 2 it .t "
@ g ) « T -8 \ 11
. QL
2 I } z0 INT
] T P 0
z . Ml 55 T
Z o L Z0o || '
0 10 = 0 _ 10
4 AUNBALANCED FORCE (in N) *UNBALANCED FORCE (in\N)

“ Twin h’mthcrs._ Tim and Jim.” weigh- the same. They are fired from a cannon in a . WU, -
ciregs act. The launching foree is exerted on Tin for a shorter length of time than 02-Core-98B
on Jim, . - ‘

I. Which brother, Tim or Jim, will reach the greater speed” _ o
2 Explun your answer. S, - '
- - ny
Large slingshots were used in battles centuries dgo to throw stones. Suppose there . wu
was a large shngshot mounted on top of a castle wall. The slingshot could not be v 02~Core'1080
moved or tilted up and down. 1t could be fired only straight ahead. The first stone '
. fired fromu it fell short of the enemy soldicers, I'Q shown below.
S )
~ .
Shingshot - ™\
. \ ) '
,E N\
' \ - Enem
' Castle ) \ . =hemy
j : \ : »soldiers
::‘%;\ stone |
. |
o kS ) ¥ . .
-1 you had been in charge, what could you have done to increase (hb‘_ﬁrix_lg .
e crange ofthe slingshot? = 7 0 7 e &

2. Explain why this would have had the desired cffeqt,
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wu . . In the agtivity in-which you fvestigated the effect of the sideward force on the fall
02-Core-118 time of a ball, you always hgdaye ball which fell straight down, What was the pur- g
pose of using this ball tl-m‘l)ﬁv‘uys feli.straight down? -
. . ’ v
‘WU Suppdhe that two E8th century soldiers conduoted an experiment. “At the same tie
02-Core-12B ©wasone soldier fired accannon ball horizontally from a cannon, a second soldier
5 dropped a pebble from the same height jis the cannon barrel. '
" - FoAF the ground was flat, would the ball or the pebble hit the ground first?
2. Explain your answer., : _ L
@ ) . . . L J LT ¢
: ;\r > — N .
wu Suppose the diagram below shows the surface of Mars. An object dropped near the
02-Core-13B ©surface of Mars falld 2.0 meters in 1 sccond. Use this mformation and the diagram
. : <below to determine the orbiting spegd of a satellite near Mars’s surface.
- - ’
! /
' L) rd .
! / i

-9 .
- - 2.0 m above surface .
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The gmphs below show possible ula(mnslups lnlwwn the period of a satellite and _ 7 wu
the satellite’s distance from the carth. Select the graph which best shows the actual 02-Core-14B- .
! ula(mnshnp of asateHite’s period aml m distance from the carth’s surta )
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’ \Iul the graph below which _best \ll()Ws how the minimum orbiting speed of a wu
' satellite ¢h; mgu as the \dtglllt\ gets farther above the Ldl‘lll S surtdw - -~ 02-Core-15B
Graph a. T T T T T T LA Graph b. TETTLTT T LA
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What are two- forces that slow (Iuwml rocket's speed us it leaves the ¢arth on a sp.u,u WU
ﬂlg,ht’ . 02-Core-16B .
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wu o Wik ot the- L,raphw hclow best bll()WS the lulauonshlp hctwccn the weight oi an
02-Core-17B object and its distance above the earth’s surface? - ‘ _

: . 120 T - : 120 NENERERE it
Graph a. “Li 11 111 A1 ~Graph b. 11k S M i [
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4000 6000, ° _ 0 " 2000 - 600Q
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WU, - While ona trip through space. astromnus keep a rcwrd of the magmtudc of the Ioru:
02-Core-188 of gravity as the distance from the carth’s'surface increases. a
: <1 At what distance from the carth would tllcy note tlmt the eftect of the
: c.lrth s gravity is zero? o > : .
2. Explain your answer. ' R
wu : What is hlc@m by the term périod of a satellite? . . ' .
02Core-198 ~ - - - = L Ll e .




.Satellite 1.

"Muariner 7 was one of the-probing satellites around Mars. It was 15 feét in diameter, L WU

orbited Mars once every 65 minutes, and rotatcd on its axis once cvery 75 mmutés as ' dZ-Co_re-208_ Y
_showt in thc dmgmm below, o . ' o '

(3 Y

s

>
”
.

¢ hoo\c the letter of the item \vluuh rcprcscnts the pcnod of Mauncr 7. S
4, 300 miles i £

b. 600 miles . - ' , ) * ' . *
¢. 65 minutes © - ' '
d. 75, minutes © A : : :
¢. 195 miley S T v ' ' : T

[ - 2 B Fd : I - - .
The diagrams below show the paths of three different satellites. Select from the WU
statements 'below the- one which best describes the spcgd of cach of the satellites. ¢« (02%Core-21B

Write the numhcrol thc satellite on your paper and after it thc letter of the mdtchmg
statement:

i qu.ul 1o the spccd necessary for a circular orblt‘ . )
h Shgl\tly gres ater than the speed necessary“for a circular orbit i _ / <
¢. Less than the speed necessary for a circular orbit , _\‘."

& . o
d Much greater than the spccd necessary tor a urullar orbit ..

] - "™
NG ' Satellite 3.

e d

,.-'u‘

/

“
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. WU -

4&;& 02-Core-22B

. Path 8.

The tour diagrams bélow represent several rm,kct paths from the planct Mars to its

moon Deimos and back to Mars,- Select the diagram which shows a free-return path
s )

.+ . Pathb.

~- \ .l'Doimb; B
:‘ : '

b
e
* o )
ol ax ;o \
+ —
wu One of the Tmportant varlablcs in aduevmg an orbit around the moo m! rocket
02-Core-238B mission from the carth to thc moon is the speed of the spacecraft. .
' L. Will the rocket haye to slow down speed up, or mdmtdm théd-same speed
to orbit the moon? P ‘ :
e - 2. Explain your answer. o
- WU i One of the pieces of equipment that is carefully tested before a space filght is the
" -02-Core-24B heat shield. Why does a spllcccraﬁﬁ require a heat shield”
wuU The astronauts noticed that a spdwcraft slows down greatly when it ncars the earth
02-Core-258 ~even when no..retro—roukets are fired,
. I. What causes a spawcratt tpslow down when it nears carth but before the
&% parachutes open’ - ’
“ ' "3' :,’.‘!szlam.how thls acts to stow the spacecraft down.
wuU A cannon was fired for the Prcsigltqt’s visit to China. When thé éannon 'was fired,
. 02-Exc 3-1& the soldicrs noted that the cannon moved backwards. Explain why there is a back-

ward force on the cannon. See the illustration on the next page.

o




Recoil force when fired -~

Iy

1rr*" N

A
. . R &
*
S i ) . ' \ )
Force on cannonball

Sgotd set up the equipment shown below. He foind that when he used water and H]

tflow rate of 8 ml per sécond, thé force from the jet.was § units. ‘Suppose he now

répeated thc experiment, using alcohol and the same flow rate of 8 ml per second.

|."When Scott used alcohol, would: his force meastirement be more than

. S units. less than S units, or exactly 5 tnits? (Note that 8 ml of alcohol
weighs less than the 8 ml of water.) ' |

2. Explain your answer,

&+ o

.

L3
s
- g E

e

Su;;ply bucket

vl
T

¢ Plastic tubing

Force measurer

Catch bucket

. wu
02-Exc 3-1:2B ., -
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4WU 4 ’ A rocket mr’l ymg, a m{ellntc ts put into orbit. It qcus 0, l()xkg, of l’lldx\ mul}wq.onld
l.f02-Exc 3-2-18 - The mass is thrown out hom the ro»kgbq&,%}‘l of 500 m per scwnd Wlmt .1\ the
‘ thrust (force) of this roc kc(’ ' T, » o .
el el el e drttii Ao - —— ‘. A - — .j“.‘ ’“““'{M"”Wrw:m,f:. wr"
W e P he Tocket cngineers at tl'i«.,gp dee CGenter have greatly! ltiﬂ'ﬁr&vcd ‘the thrust (forceyof
02-Exc 3-2-2B Croc l\cl\ Wlmi aré two ways “th.lL the enginears may, lmrcasc the tlnux( of rockets?.
- - : = % - . — - ’L ’
wWu - : The Titan and Saturn rockets used in the space progrant were built to burn their lucl ,g
02-Exc 3-2-38 in several stages. E \plam why -rockets are built to burn, (llL‘lr fuel in sc\(cml stages:
. k y . _ : . . -
wu -~ ¥ _ In the past, m.my icorrect tdeas were aceepted for long, pL‘rIO(I\ of time. For
02-Exc 4-1-1B LXdlllPlL‘ lon many hundreds of years. people thought that overcating was the only
' . explanatibn tor lwmg overweight.  In the past few years, we have learned othcrwrsc _
Select the bést reason why thig incorrect idea lasted so'long. B -
; . The first schools smr(cd about 200 years ago. . : '
l The greatest thinkers are alive today. ' '
“+¢. People aré smarter now than they werd betare. . ‘ y
Ll The oldidea was not tested by performing controlled L*xpcrnncn(x
o . The old idea cxanmd thc expe rnncnial ohsclvauons Just as wcll as the .
' « modern ones. o .
‘!ﬁf — . : -
‘WU “FFrom (hc list -of* variables below. select any th.lt attect the period 6 a pendulum.
02-Exc4-1-2B . 1. Length of the pendulum - ' _ o "
' ‘ l Timing device used ’ ' " o ' '
© ¢ Weight of the ball T _ , : .
L ' . Fime of day o . " ' ' I
wu : P'wo scientists have dcvclopcd different qucls for the same thing, One 'scientist -
02-Exc 4-2-18 :, bases his model on mathematical formulis and cquations. The other scientist does -« 7
' ot use mathematics bt uses descriptions in words instead. Why is the model wlmh :
. . ses mathematics more likely to be usclul than the one wlmh does not? N
. N _
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Suppmc thist. i u)mmunu,atmns s.nlclhlc is put inté orbit around Jupttc lhc €|U1~"" " WU
tists,want the satellite to remain direetly over the same spot-on Jllpntcr ysurlaw at d“ . 02-Exc 4-3-1B
- limies, lhcy have the lollowuu. lnlorm.lllm‘; about Jupltcl o

ey e e e et e e e < T e e e e )

s s lunc for Jupiter to revolve. uruund the sun I 1Y cdxth yurs e
= ISR f i1 Y lo”upllcr to make onc mmplcu
' rotation on its axis R 9.8 carth hours
Diameter of Jiipiter v 8.08 of carth’s diumeter
I oru- of g,r.wnly at Jupiter’s surtaw L.' . .64 of carth's gravity

e e } : - : ' !

T W e L e L T R I,

\\[Imh of thc tollownu. g,lvcs lhc correct periad lor the sateHite?
Yoa LR carth years '
b. 9.8 cuarth hours
¢. 8.68 carth diiunctcrs
d. 2.64 carth gravity units :
s

povg

A graph like the oné below iy uscd in every flight of an orbmm~ vehicle. Usc this , wu

graph to calculate the tollowing lnlorm.ltlon for a satellite wnh d pcrlod of,16 hours. - 02-Exc 4-3-2B
. Height fibopve surface S . c ' h
2 Orbitul speed e S e,

BN
T
—
o -

Period (in hours})

"SPEED (inkm/sec)

I »4—_. JAZELL ._.rq.-_.. _;__' 1E : 4410
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WU - SR Onc ot tl)s,- four g mnplxs helow rcpycsunts the. heating of ;ec from its Irwzmg pom:\
02-Ex_p ‘4-4-18B = 0%0) to its boiling point ( 100°C") unfil all the water boils away. Select "the ),raph
. ' tlmt bcsl shows how tln tcmpcralurc would change durmg the entire thtmg process.

" Graph ‘a'_. T ‘Graph b.
« o T T T FTS o o[ T P -
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wu © The space program spent much time working on the problem of heat genetated
02-Exc 44-28B during the reentry of a spacecraft. Thcy finally solved the problem Explain why a
CEV - apducualt does fiot burn up.from the heat gengrated during its recntry * e
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The diagram beldw shows the moon as it might ‘be viewed from a spacecraft. Write =

o theletter of the arrow that points to-a-mate, . - -
. . . . O b

CTWUL L
. 03-Core-1B

’r - : .

\\\ ‘ o . . .- . ' I ..’.

. The diagram below shows the ssurface ‘of the moon as seen from an approaching _ . WU
spacéeralt. Select the letter of the arrow ‘on the illustratfon which indicates ray. .- :.03-Core-2B
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WU TOn the Apolio missions, one of  the .ustronﬁuts has usually been a geologist,"a
03-Core-38 . “Scientist who studijes the origin of rocks and minerals. Why are sucntnsts partuul.nrly
' » " mtcrcstcd m the oru,m of thc moon’s rucks
. : — . . . T s
wu _ Many craters are found on carth. . They are usually classified as to their origin. .On
- 03-Core-4B © your answersheet, write the most pmb.lhlc cause of cauh of the craters slmwn below.
' The daShed lines show the tnteriors. ul thc craters. : . SR
- . f L)
- g.‘
- i (.\_A_' ) )
1. e sl
&/ /
-, -" o
/ / / Y,
L 4 L ~
- lu
2. '
' ) \ o/,
= & [/
‘ {
.1 77777777777
!' -
WU . When the astronauts wete exploring the mdon in the lunar rover, they stuJu;d the
- 03-Core-58 variables that determine the size of a crater that issformed by a talling body. State

-

those two viriables.

—

WU

03-qu:e-68 '-

Suppose y()u were helping to Yoot a housc and you dropped equal- sllul steel and-
*rubber hammers frpm the same height at the-same time.
I. Which object would be travdling faster when it hlt (hc muml’
2. Explain your answer.
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. The tour y‘whs below shuw possible- IL‘I.lll()ll\hlp\ lwlwwn the ygass ot‘d ball dml thc WU .
o diameter of the erater-it Wers when e ball talls ingo n pan fulf ol sand. Sclect the - 03-Corg; 7B
’ . !-.lol[ﬂl that hcsl‘m 10 ow, the (Il.mtctcn ol ;) u.ntcl Lh&lh!..k‘\ wlien Imlls of (Illlcwnl /w S T
masses but A samwe (H meterare uwd . . ) ‘ . S
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S Suppmc tlmt lony was given-a lrdy wnt.umm, \Jnd aml balls of scvcral different . - wu
v masses. His task was togtudy the vagiables imsolved in the formatioti of craters of .03-Core-8B -
«  dilferent sizos. He Lhdll[,t,d thé mass by usmg diftérent baills, He also changed the
v distanee of fall to give a (Iltlcrcm Aimpact spccd Why sifould lony Lhanguonly om., .
W oof fhcxc Jrl.lblc at a teme? vf T T T, N
[y . hd [ ”?E -.' .-. “x "*‘% L .'A,.- — . .‘ . ..' . - - Y - :\.)
L Syppose you are one of the scientists at” the. ‘Space. (cnlc and. yourjolvlmludc B wu
*  03:Core-9B"

~planiing lllVL‘\ll&.dllOll\ "You w‘lgt to find’ out the: ‘ettect of leng,tng (hc diametet
of a falling body on the size of The craterit. lorms I)csmbc lpl.m Yyou could carry.
out. You may use balls and sand.” ‘Be sure to, lmludv in your plan the v.lrmbics you
W()uld vary and tht)sc whuh you woum ku‘p the samc throm,lluut thu mvest;gulwn
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WU . - '.Supposc that after makmg your model of the moon’s craters, you decide to take a
. 03-Core:108 - . picture of the model. Therd are several ways to take thc picturg. The diagrant below
s S ’ _slwws two dmcrcnt posmons of thc bulb. - ' ’
- o . . .
{4 N .
"'-«~ . wion b -
y o
» *’ '
- v K]
. | ) |
. I. Which position of the bulb, a orb, will allow you to get thc most dbtdll in
v your.picture? . )
. ¢.’Explain your answer.
wu I Astronduts know\that there is never any rain or wind on the moon, and yet surface ‘
03-Core-11B. . ‘features s‘luh as craters and cones show signs of croslon What causes craters and
} N "7 . cones on'the moon’s surface to crode? - : .
f. : \J " 3
WU . ' - I. Which of the moon craters in the duz,rdm bclow is the oldcr of the two?
'03-Coré- 128 o 2. Explain the reason for your choice. .
-~ ., - : B : . N .
: . . ' wrerees Crater 8——p)
. ) . Crater b
¢ : ) . .
7 wu o ~ For years, scientists used the sand model -of the surface of the moon. This model .
03-Core-138 -~ _explained the shape and size of craters. Today this model ha§ been replawd by the -
« "« .. - ! rottenstone-on- top-of- bentonite model. Why? . B
“WU _ Imagine an astronaut on the moon near g, crater that has rays coming from it. He-
- 03-Core-14B___ . drills into the surface “and examines the rock that he hauls ‘up. Predict how the color

of the rock niight change as he drills deeper.
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Pior to the lunar Nights, Space. Center scientists used the darkcmng, of hgh t~sumtlvc
pdpcr as you did in Activity S-12"to simukale the effect of sunlight on the moon’s

- surface.  Which statement below describes the best conclusion that can -be drawn

vowu
"03-Core-158B

from thc resplts of the cxpcnmcnt" ’ .
1. Sihee sunlight causes sSeme substynces to darken, this might cxplam thc N
A © moon’s surface material being darker than that under the surface. - - C T
;b Sinee sunlight darkens the moon’s surface, that surface is made of the <
same chemicals as the light-sensitive paper. N : :
1 . . . " &._-- .
¢ Sunlight darkeps the surtace material on the moon but does not atfect the ™«
‘ material thrown out from below the syrface.
[y "
' . Sunlight causes thc surt.lw of the moon to darken. R
Suppase that an astsonaut kicks a football on the moon. “ WU
I Will the football go a greater or a smaller distance than it would on earth? . 03-Corg-168'
J. State two reasons for thc difterence. ' N
Neil Armstrong, whife w walking on the moon. may have pefticed critters A and B - WU
pictured below. Both ‘of them were formed by the impa€t of meteags on identical ; 03-Core-17B
arcas of the lunar surtace. The dashed lines show the a#fferiors of the craters. .
I. Was the meteor that.caused crater Bt eling mor¢ slowly or more l‘dpldly '
than the meteor that caased crater A’ ' !
Mh.lt LVl(lL nee do you h.uvc tor yOur answer? ‘ .
t M [} ey, ~ ~
1
Grater A,
.- ; s
“oap . 4 s
- I .
Crater B. '
[}
-
. . Y LIS -
4 " !} i
\ . N . " A to .
- - : o .
Dropping water ,on a I.nycr of bentonite prodpces s a crater with & central peak. In ) s WU
s
what three ways\can you increase the size of your model’s central peak during the 03- C pre 188
crater’s formation? , hid
. ' . [
1 \ +
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T aneane

§upposc Igwy is on the moon. He spots a cinder uonc hkc the, one drawn bclow
- What is thc most tikely cause of this cinder cone? B '

E s

03-Core-208

Scientists have found dome-shaped mountains on the surface of the moon. What is a
possible cause for these mountains?. '

A

03-Core-21B

The diagrams below show four ('Hcruul features of the moon’s surface.  After the
numhcr ol cach feature, write the Icttcn of the probable cause of that feature.

* .. Feature ’ » Probable Cause
L ' a. Umlcrground magma flow
b. Low-speed meteor impact
¢. Volcanic cruption
d. High-speed meteor impact
¢..Fxplosion below the surface

-
[ ad
. v
. )
. .
‘v
A
S .
7 .
.
‘.il -
.A [ s
. v
1
“
* !
\
* - N
. N . ‘A
»
'
4
’ v falie v
hd 08 ! 5
.
' -




PAruntext provided by enic
-

el

.'.’
[

- ". Y - RS - E ! Y
An astronaut scientist g,xplmmz. t}meoon in wolunar rover dlsu)vcrul a cinder cone _ WU
thc Features indicate that it was caused by volcanic activity.. However ,alL.un(lc 03-Core-22B
cones on carth which scienfists have ubwrvcd have fairly gentie slopes, whereas conds , Lo
on the moon have stee p stopes, as shown in the diagram below, o p P

1. 1s this sufticient cvidenee tosthrow ouMhu moded that volc..mn action gs
uspmmhh tor the cones on the moon?
2o Exphin your answer.

Cinder cone on edrth P Z Cinder cone on moon

£

—

—

WU
.03-Core-23B

v I i . e
Use the diagram below to answer the questions that follow.

Re . t .

*
.
. .
L. Whatas themost likely cause for the formation of fhis cone? v
2. What two picces of evidence lmm the diagram do you have o support
vour answer? ! .
. Jl M - . - -
I'he moon clm/s- not have wind and rain like the ¢ arth has to produce changos in the WU
moon’s surface. " But there are three tlnngs Mat may cause the surface of the moon 03-Core-24B
to ¢hange. What are they? - - R : o
. ’ ) . )
’ N
L 3
, 59,




wu - C %vcml teiﬂurc are m(lu.,ttcd hy arrows on the’ diagram-of the moon’s wrtacc bglow. o+
03;Corg-258 . 1. Indigate ‘which of the two features in each of tlu, followlng pairs.is
L : Ce et proh.lhly thc oldcr of tl&c two features. ' > - S =
. . S (haord . O - . ..
.- ...1 T " . ' ‘ ’) L ()l‘ “‘ . - . b . i " . ' ’ 4 - B
. . Ped . L . !
“ o ‘(1)\'01[ : S e : _ - ’
" - ' 2. For eh pair, state why you think the featdre you selected. is the older .
feature? - : . -
& - - s
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WU ' Get the materials you neg set up the sun-moon-carth model used in Activity 7-2.,
03-Core-268 ‘Arrange the model so that an dpserver onthe moon sees a full c.trth
) I. What fraction of the earth’s surface would an obscrvcr on' the moon se¢ in ..

a 12-hour period? _
2. What fractien of the carth’s surface would an observer on the moon see in
a 6-hour period®
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Use the sun-carth-moon model shown above to.détermine how thg moon would
appear to an®observer on carth who is facing the moon when the moon is in each : .
- e " - iyt : . - 2. . Lo :
ol gie thiee pomh'gns shown in the model. . Write the number of the position and ;

“ o . R . . - o . oty
after it the letter of the diagram which shows the most, likely. appearance of th% D }
moon in that position. e ' . . .
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b Consider, the sun-earth-moon model shown above. Then for cach of-the three posi-
" tions of the moon, mateh the diugram below which best shows how the carth would
, appear to an observer on thé moon when the. moon is in that position. Write the
T g . s o, . . . -
A - number of the moon's position and after it the letter of the carth diagram,
M‘v" ) . P v )
- ¢ t
) s N
. : . a.
. R
'. ’ . ' ’ ' ‘
. | : ‘ C.
' v . '
\ v
] wu “ v An astronaut on the surface of the moon notices that the carth appears directly
03-Core-29B overhead.  One week later, hie returns to the same location on the moon's surfuce.
“ y . . :
. © Select the answer that best indicates wher¢ lhc astronaut will have to look to see the
. T carth. . S
' . On the vaon Coe e .
h Impossibile for him to see the carth . ¢ ‘
o i < Directly overbead - e
who R I Ahoul one-quarter of the way lwtwccn the Iummn and overhead
£ L - & - ©
N o . L
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The diagram below shotws the positions of-the sin, the moon, $ad the carth when wu
thete is aiew moon.  Explain why an observer on tife carth sees the surface of the 03-Core-30B .
. . o . . .. . . - ¢ . . ) i L
moon in this position as dimly light®l rather thah completely dinrk. ' R
> . . \“. ) s |
H . < . . . “‘ . '
g ST “
3 3 vb
' . + Lt S
) . t ’ -,
| o ,
. Moon { :
Earth ' ¢ . '
. ‘ Sun
] ’ ¢ ‘ . A
' g e
aplain why as the ‘maon revolves around the carth only one sige ol the moom s WU

evar vasible from the carth.

2 : o 03-Core-31B
v N B - " A
State the period in days of the moon's revolution aroungd the carth. ' _ wu
R ’ : , ~ f 03-Core-32B
[} . - . N : g . '
N - M E} . . N : . .
State the peiod an days of the carth’s revohution around the sun. T WU
' , 03-Core-338
i ' / ‘ - i ‘
v . o N, : [
. " A' : : \ g i . . r
Suppose you weighed yvourselt on the carth’s surface and on the moon's surlace, , e L WU
I. Would your weight on the moon’s surface be more. less, or about the same 03-Ex¢ 5-1-1B
as your weighton the carth’s surface? : ) : o
2100 would be more or less. how much more or less would it be? )
. . ’ :
During one of the Apollo flights, the astrohauts’ cquipment was weighed on carth wu ‘
« and on the moon's swrface. The weight of th&battery pack on the kind rover was ” 03-Exc5-w2B ¢
480 pounds. What was its weight on the surface of the moon? Show your work. . ’ “
I /\rc;lhcrc important differences between the suitace Teatures of the far WU =
stde ol the moon and the surface features of the side ol the moon that is _ 03-Exc 7-1-1B -
visible tfrom the earth? , ' . ; '
o2 so 0 deseribe the differences. N «7\ | ‘ ’
, . N Ny — —
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