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~ FOREWORD &= - 7
To 1mplement an educationadl approach successfully, one must match the phnloso—
phy of evaluation with that of instruction. This is particularly true when individual-
ization is the key element in the- educatlonal approach.: Yet, as importantas it is to
i : " 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 overwhefmmg. For ¢ |
this-reason, ISCS has developed a set of individualized evaluation materials as part of
its Individualized Teacher Preparation (ITP) program. These materials are designed. -
to assist teachers in their transition to mdnvnduahzed instruction and to h p them
tailor therr assessment of stydents’ progress to the needs of ali thenr students
‘ . The‘two modules cqncemed with evaluation,'lndiwidualizing Ob/'ective Testlng and
te, e v . Evaluating and Reporting Progress, can be used by. small groups of teachersin in® -
B . service Settings or by mdnvndual teachers in a local school environment. Hopefully,
they will do more than give each teacher 4n overviéw of individualized evaluation,
- These I'TP modules suggest key strateg1es for achieving both subjective and objective -
“evaluation of each student’s progress. And to make 1t easier for teachers to put such
\ strategies into practice, ISCS has produced the associated booklets entitled Perform-
. anice Objecuv Performance Assessment Resources, and Performance Checks. Using
' these materials, the teacher can objectively assess the student’s mastery of the proc-
¥ esses, skills, and subject matter of the ISCS program. Ar}d the teacher can obtain,
at the moment when they are needed, specific suggestions for remedying the stu-
dent’s identified deficiencies.

-

If you are n ISCS teacher, selecttve use of these materials will guide you in devel- _
*. oping an indlvidualized evaludtion program best syited to your own settings and thus = -
. further ehhance the mdnvnduahzed character of your ISCS program .

t

The Co-Directors

Intermediate Science Cutricilum Study
Rm 415, W.H. Johnston Building

415 North Monroe Street : .
Tallahassee, Florida 32301
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‘What You Need to Know about ?mfonnanee _Check's

"' NOTES TO THE STUDENT R LT T e

Now that you have completed several chapters, excursrons, and self-evaluatlons, you-
. are ready to help your teacher determine how well you are domg The performance
- ¢checks in 'this book will provrde your teacher with this mformatron Then your -
. teacher can help you with thmgs you may not understand and can keep a record '

of your progress

v
v

o Read the next section carefully. It explains some important things about fh_e per-
formance checks in this book, and it gives you specific suggestions for using them.

“‘ l.

1. You do _performance checks when you are ready. Per-

formance checks are somewhat like the questions in the self-’

evaluations — you do them when you are ready, ot when _

the whole class is ready. o !

2. Your teacher ar both "of you decide how mafy you do. S

Your teacher or you and your teacher together will decide .
~ which ones you should do. You are not expected to do all

of the performance checks. '

3. There are three forms for each performance check. Every
performance check is written in three forms — A, B, and C. ..

(The title of this booklet tells you whether it is Form A, B, or

C.) Usually the answers for each form are different. Whe

you do a check, you will use only one form. The A, B, and C:

forms are always in different booklets.” Within each booklet

all the performance objectives for the same unit are listed .

together. These units are in numerical order. Each unit has

performance checks based on core materral and performance

checks based on excursions. .

4. Each performance chéck has its own numiber. The Aumber

is in the outside margin of the page and. will look like this:

03-Core-17A or 05-Exc 17-2A. Thése numbers mean

ey
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s 5. Each performance check is separated from_ the other. L
- : .~ There is a line before each performance check find one after "
- © -7 it. Some performance checks have several parts, so.do every- -
_ , th;ng called for bétween the lines. When' there is no line ‘at
s _ B the bottom of a page, you can éxpect to find the check con-
' ' L _#tinued onto the next page:
- 6.. Sometimes you will need to use equlpment If specral -
S o _ L materials -are needed, they will be in boxes labeled with the -
o o Co " . . same number and sometimes the'same letter too as the per-
L ' - formance check.for which you needithem. . -
_ _ . 7. Some performaqce checks have two or more answers. If-
B - ' ' " more than one answer is correct, you must select all the cor-
- ' ~_rect choices. - In such cases selectlng just one answer is not
_ . enou :
B o o, - 8. Some performance checks have no(nswem Occasionally, i
' S you may be.asked to.do something that'is impossible and to
explain your answer. If so, say that the task is impossible '
- and explain why.
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 performance check for each .
i : . answer you write. If you are to draw a graph your teacher :
7 may provide you with grid paper.
, o " . 10..Your teacher. or.his assistant will collect and mark your;
' - checks. -And sometiines you must ask him to watch or assist, -
~ you as you do a check. - '
- 11. Sometimes a.review procedure wrll be. suggested. If you
can’t do a perfogmance check, you ma'y be asl;e}to—fmnew ‘
. ‘a part of the text or a self-evaluation question” You may
- : a N then be checked on the same material, $0 be sure you upder-
~stand the material you review. Get help if you.need it

'S

- .-




Get two test leads, a bulb and socket, and an ISCS battery from your teacher.
‘Charge the battery for one minute. Get your teacher to watch’ you. Now connect
the bulb to the battery 80 that the bulb nghvts RTINS _‘__,._\ G
v a2
‘Study the dlagram to see how you shcﬁxld, cdnnc;ct test leads t.o make athe bulb hght
Then, wrlte the two numbers fo; each test 'lead thgt §110W whare ~the ends o:f egbh

lead should be connecteab

L § 2

r Thy D

Somethjng that chdngee in an dctmty 6r—~expenment and atfects the results of itis
cdlled ' T A ; ._;.,:'»_: R A B P
anexample. 7y o Lae D NN o el T

a solution. T et K\ o -

.a problem. P S e T S PR e
avariable. '- © BV ;"-'Tlf.':' e

e oes

10

i - \ oo — A
In box 01-Core-4A you wnll find a c:rcunt all sf‘t.'up Use the g@d sparc parts.m the z
box to find out why the bulb doesn t llght. Whlch part is bad& e

“ N ,0 et it

R ES oot -‘;.L' : U SN
- ™ 3 RN ry (,!;':' - 4 l

Gct batterics A, C, and D from box O}Core-S Use any gother matémls you thmk .°
you nced. Which of the battenes Bas mfluence" oA e » ;3 .

as - Dt 1‘ . . I
M A%, KJ [ M : 2

Af‘pﬁnhmu is used to transfer influgnce. io a nall 'Why'must you §wfng a hdmmgr -
befre it can drive a nail into wood? - 7 - [ ST A

ey

Match the following terms by first listing 1e ﬂumberg,(l annd 3) oﬁ yom’paper
and then writing after each number the ie c.r—la,.'b' 'G,Qr d)ﬁ( fhe co;rcct mﬁ{thmg
definition. ;

Terms . T & Defi ' ": i s

1.- Comporient . R ‘a.-wﬁ,'groupwoﬁobm%ﬁ thandireﬂly

2. Subsystem o mt?rad y:’ih.each'od'her wgthm "3 =
3. Systein d Q.system el A R
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On your paper wnte the letter of each diagram which 1dent1ﬁes a system Also exX=
SR Lo pldm why the dmgrdm or dmyrams u ehose represent systems
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What is’ ‘the dmtancc trom pomt Ato pomt B".__ -
L L i b What is the d&s&ume from: point C to: pomt Fr.

PR .- 3 W.hdt mthe dxgtqwe from point D to pomt l:" ‘ , ° :
4 OvCare-NA - - Aqk “Your. ,tulcher orohns assw;mt..to begin’ tappmg on tire desk tot youhf Tellhlm
e R PO V- whe,"n to. begm Use you‘rr!SC‘S tlmer“tlﬁ'l*md gmt how loqg\he taps thedesk

- - Jf#_--‘ ’:zr—ﬂm v s :‘: ‘
E w* QWQ}“A oo 0-0 yuuf‘puper writéthe: leuersm alk @odr |sons'forumng, data

tables.
gta Pats tqbles smrc datia-in an Org,dnwed way RE o

b - Dﬁta tah‘hs tesﬁ’d to rcdzlu/blfrors by: (n;gdm?mg dat.;r , _"'f-'
e ‘l)at,a. t.‘mlcs infike it easie} to find l'L'QJtI(me,lpS :

d (5)314 W)les help makc surc‘yommﬂ@ct the data you ncch-ﬁ RN
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| Name of | No.of N@bf NE Dlsﬂanc&%
R Group Sinkers | Timdy- | Iooleto‘ 16y
e Member i Dragged |3 Dragged” (c,m) . "*

"ﬁl.le.

amc Uﬁmb toamwu‘ dll«EhL quos&om bc’law L
‘Wh'u wilse, the, dnst‘mcc 1R#Lg1tgncwrs ﬂa@m. hu&ls to pqliwy wha,n t\fm g

kem wcre”'dﬁau,ed:“’ ' - L
thfw.h tbc totardtstapw m Lentnnut&,rs t}y{; .cms: smker v\ﬂt}.;}ragged.’

“How many Umes wt-*rc, the thfgc sml&':s drdbgeﬂ,._." R
; . O -'- ; . .’-.-‘ :’-‘

AR, ¥4 v . . . - ("
Ef . .'--\- - \' O o ot pa—y .
iy i > Ry L @ rana i

tht ls”tbe lc\r.ot thwphr‘isehbulow wlmh LOl’Yletly aqmp!gtcs thc'scnr,tch? An .. “
t)pcmm)mﬂ et moh gnélpdcq ade%np{tml of .',, ﬂlt.. ;hm;, bétpg*dntmcd

thc tvxtur-t, Au ) &
ey ool 5
d tllc wix to n:m,,mure. e
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;Ada thes'c thfcc\nu‘?cm yn your—pupu‘ 4 3\'3 4
’2\1 QR:‘ " ¢ _{ : !‘1\ K
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SOV ) e g T e e

. . - < .-.‘ — : Ay 'Ry A—;r .~: .7.- — 7—‘ ‘-, -
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0%¥-Core-1 8A

T — P y N NSR
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. o‘i fhe:followm - “’““3-‘-‘

] % o
Ry "{;he' meter Bas Amore lomcalilistqrical basis than the yard. -
Co Tﬁe;itmts ‘of the-mep;e system are related by factors of the numberten, )

E '_ nd thefef(‘)re-changmg from: one u‘mt to another is easier.
Sy DIERREERR L % All systems ﬁ&mmsuremenb -are of ‘equal value, but sc1ent1sts needed a”
. ‘»Tgf‘ g 'conimon cystem of umts . "Fhey appened to choose. the metric system o
- .. . .);“: e ".__‘ - . ,__._: ‘. .} :‘_ o L . d .
. 01~Exc-_01-2A' e*rttcasurernent syi‘tem dse\d m fSCS ;cnence isthe . - ...~ . -
- s Hebrew system.. - o . o
. . 'b:- English system.” . " . - _ ) -
N . Rus_mad system. SN - L
, -'d. Metric system. o g R S
I i .. A . i .
« " In"Excursion 3, you studled two fo: ceb — llft and drag - actmg‘ on two sinkers. One
force was greater. than the other. ¥Xou found this by making the two forces act
~ directly on each other. Read the two amples below. Whrch one dnrectly compares
‘the two variables?
a. Mary ran around the school track John ran around the blqck Who can
. run faster? N\
. ~ b. John-and Mary raced each other around the school track Who can run
R * faster? . v
- ‘ * .
'!"1 > . . . ) .
h P , : y
s P .. i ' - \ » ‘;;,f". ’
: 14 a . . ) :
. & . - .'I'V,< .s
. % . .
* I+ ' -
". * - ‘ «“ - *
. ' , ‘ Iy . ¢ o, :
. \ “,
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.?‘ SR . . . -,I- .','~ 4s 3 g . B
: I S - L ‘ V )
. "Which of the following is an operational defjaition? .~~~ " S 02-Core-1A
' - a. A'ruler is a.device fof measunng length.*. U SRR Ry
b.-Light is the form of enérgy which causes the. needle of a llght meter to o
move. The amoﬂnt of needle movement measures ‘the mtensrty ‘of the light.. . .
.c. Mass is the amaourtt of matter m an object and does ot Vary from place to
place. ., Lo L R Co
- Suppose that thrdughout the w.urse everydne in your class used hls own force meas- o 02-Core-2A
. uper scale marked in was‘her units, - . ;- R TR -
1, Would this causg-a problem? ~ * . T L
2 Explam your amdwer. T Con S T .
b ' ’ . .
: Suppose you wanted to usg your force, measurer to find- the welght of avsmall feath- i 02-Core-3A
er. List the letters- of all of the followmg thlngs that you would need for _xour force- " 3
_measgrer. . T I T et
a. A-b.lade thlnner than the thin blade you already have PR L IR X .,
b A blade thlcker than the thin blade, but thinner than the thick blade 2 S
" ¢.. A scale calibgated in units from 0 N to 0 IN . ST o
d‘ Alongerscale card o - N S I
Get an lSCS force, mcagurer, 2 blades paper chps and a newton scale card from the . . :02-Core-4A
upply arca. From your teachér, get a spinigig disk and a skate wheel.” Report tor * IR
Iur teacher how mUch the Spinigig disk welghs and how much the skate wol )
we(lgth‘-.-—A Cse o, ) SN , :

_. s - .. . |'_ . . ' . .Q\
-, What do you conclude about the. weights of, the washers John brought from home?

o

‘

- - - . . Y

Get two objects from box 0’-(‘ore 5A. Use an lSCS forcc measurer ‘an aluminum

‘cup, paper clrps and a newton-scale, card to.weigh each of t-he two objects .Write the
- dlfference in newtons between the werghts ' ’

BT

! —— I

0_2§Core_;5_A

I

. o - . . - -
RN > LKA 3 . — . '--l-.'

John brought his own washers from home ,to wengh on his force measurer 'He added

< qne washer at a trme to a hook on the end of the force measurer blade He madc the

L

o data table shqwn below NN o T
| " Number of Washcrs _ 'Wel‘ght of Washers
on Hook  (in newtons) '
‘ 1 ' 08
. . 2 . | ‘1.4 \ .
. 3t ’ r 24
' 47 L2600 SRR
5 ‘ 28 . . |
° . < . . .
L 34 .

t 7

r

P

02-Core-6A

*

o N R AT
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02:Core-12A

02-Core-7A -

Larry did EXcurslon 3, which compares weight and drag On a separate piece of

. graph paper, label'the axes ag shown below. Then construct a gfaph-of Larry’s data,

which are listed in the table below. The table s \ys the dragging power of the dr0p-

... 02-Core-9A

4

the pin. < \

LN
pmgf smkers Draw a best-ﬁt lme for the plotte points. -
v 2
. . v
N . ' A
" ) Sinkers. Sinkers _
’ . » | Dropped ‘I})ragged a ’
. . ‘ N - Q 8|
o . o 2 ) . N g ' ( -
Y 4 ’ L4 “ g
6 9 8. -
. 8 12 vl 1
— d 2 -
. » 4 X
X . ,'% ) -
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0_2-C_§re-8/-{ : - Write an operatlonal deflmtlon for Wezght usmg an ISCS force measurer in.your
T = ~ definition. _ . L
~ Ask: your teacher for a force measurer with an alummum pin in it.- ‘Do nqt ‘remove -

Answer the followmg QUestlons by llstmg the numbets (1, 2, an‘d 3) On yQur paper

and wrltmg after each’ number the answer to the correspondmg queéstion.

_ ..Does the forée measurer have the thin or thick blac[e attached to it?-
i 2 What is the number of the hole the pinis in? .
3. How much force is.on the aluminym pm? -

* . +02-Core-10A

~ .
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o

From your teacher get force ‘measurer scale card 02-Core-10A. Usc' your force

measurer with the thin blade to *weigh a sinker. Have your teacher watch you Re-

. port the weight in the units shown on the scale ca‘rd

“n

Lt

T

_02-Cora- 1A -

e

o

-
.

.Write. on your paper the name of, the. n}etric unijt )"ou use in 1ISCS to measuré' force.

—

RIS ;‘l

Suppose you want to khow ‘whienv” force is “atting on a football. Wrrte on your
_paper two kmds of changes you-would look for

| 13_-.., .

]
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' down Nam%lre force that is pullmg on the blade

'
] . . (L

]

Get a compass and a nail from the supply area. .Set the compass on your desk,
Bring the nail very near ta the gompass from three different drrectrons Watch what
happens.

1. Is there a force acting between the narl apd the compass? -

2. How do you know? : , .

-

- 02-Core-13A

. @

L)

Diagram a s Diagram b

»
The two springs bemg squeezed by the hands are alike. :
1. Which dragram shows the greater amount of force being apphed"
2. Explam the reason for your choice. ;

.

02-Core-14A

)

'\

e

5_ An operatnonal definition answers two questrons Write an operational definition for | 02-Core-16A
+ force in-which you answer those two questions. . .
Write on your paper the two questions you would have to answer about something if 02-Core-16A
you wanted to write an operational definition for it. '
. " N
' 02-Core-17A

Two sinkers are attached to the*blade of a force measurer, and- the blade bends

~, y 7

ik

S

LI 5

Johin sat on a chair. After a mmute the charr }egs gave way and fohn ended up on

th(, floor. What force caused a change in the shape of the chdir?

L.

~ 02-Core-18A -

Py

State two reasons why it is dltfrcult to d;fme operatronally such terms as love or -
. beauty. . R S

..02-Core-19A

il

Thermometer’

Look at the diagrams of the measurmg instrumentq What ‘needs to be added to’

, them so that yoy could tell your tgacher your measurement w:thout havmg to show

~ him the thermometer or the meterstrek" . Y /
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02-Care-21A Tie ‘or tape a ljnagnet. to astring as shown below. Hang the magnet on the thick .. »

force measurer blade. Measure the combined wéight of the magnet and atrmg, :
Number and record your results for each step of the following. :
1. Record the combined weight of the magnet and string. _ _ _
2. Attach a nail to the magnet as shown. Pull gently on the nail until the
magnet releases it. What is the force measurer'reading when the magnet re-
leases the nail? ’ : : ' :
* 3. How much force did the magnet exert on the nanl” : e

»

'{0-10 Newtons

. Force measurer

.

String
o

Magnet

N . ]
v —_ —Nail
A o
.
'y S
L . s
.. . . . : N “ " 1 . ) ‘.
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" 02-Core-22A

List the letters of the'uatmns deSLl'lbbd below in which there Ss a forw dutmg m §

addition to gravity and¥rictian i ,
'A motorcycle parked in u garage - Co -
A stone smashing through a window ' g
. A sinker sittingon a shelf
Fwo football p[dyers hitting head-on
A washer liftt:_.d f rom z\qesk _

. »

e o o

¢

o

I -
vy o ,,..._A"“’ 8

v,

i
v

02:Core-23A

Llsl four things which should be- trm of an objcct if 1t is to be used as a standard
unit of mcaeuruncnt S T : L e
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Sol was given two old and uncalibrated spring scales, Atand B. He calibrated each 02-Core-24A
spring scale two times. The two drawings below show the results of hns calibrations 'l') ' v
for edch scale. Sol must use one of these two scales in an &xperiment.” ST .
1. Which spring scalé should he use? _ . :
2“:Why" * . :
- i g - . IR i ' : -
© " Trial 1 Trial 2 , Trial | . Trial 2 ‘
N ® ) ) ] . ‘'
L . Scale A Scale A Scale B Scale B
1 _‘H’ 0 L <y 0 p——&:p 0 —ﬁ- 0
—‘- 1 — 1 T ’ . 4 ’__ 1
2 .2 L 2
.t ) . :
3 i 3 3
— . — ? =
. 4 - 4 11 - )
. \ o . -, 3 '
.5 , 2 5 4 -
.« o ?
Calibrations for Scale A S Calibrations for Scale B
. LI ! : -— , =
. J o N . o < - » .
. . . X |
J _
N } & o - o N - -
in this course you often make several mgasurements which you are then asked to 02-E)_«>06-1A
multlply and divide. Supposc ybu were td use the scale below. e '
o 1. Would it be easicst to reportf multiply, and dwu‘e the measurcxmnts if
! oo+ the units on the scale wcrcﬁcdxv dul ihto 9, into 10 or into 11 subunits? .- .
-) ley [ ;.\ . . . P
“ £y .,'V/\*' - o m
0\: . 'S . L4
L)
. . ¥
r v ) L]
h: . 5 0@ Ay % . .
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02-E xc 068-3A . . From whlch of the three scales below dould you report the most accuralt, |
; meas‘urement of the distance from A’ toB? .
2.. Why? '
, 6 . o .B . . . f 3 .
Scalea | ‘ N\ J . L ' f J R
: . . ] : :
U A
Scal_ebilllllJlllllllliLlJJllllJlJll(l -
‘ T A 1 | i !
- Scalec { 1 1- ] i ] ?
/ T
02-Exc 06-3A ’ ‘
Scale 1

S . B Report your answers to both qucsiio,ns below in decimals. ;
” l. Onscale 1, what is‘(ﬁi'reading at H? At I? i
' ' 2. Onscale 2, what is the reading at N? At R?

o - ol -

.

s

N

et 02-Exc 07-1A Write. the letter of the best answer: ‘When the snze of.a umt of measurement such as_
SN ' the meter was first determined; it was ' N :
. - ' a. discovered by scientists, . | . ‘
e . b.itakeri from a list of stdn'dards passed down thr()ugh the yeare
e ‘ " c¢. naturally set by’ somethmgnmnature ‘ .;'l - oo

)

T B B set byagrOUp ofmen who agreed on its size. | RS 3
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The palm js a unit of length based on the width of a man’s hand. The digit is a unit " 02-Exc 07-2A
of length based on the width of a man’s intlex ﬁnger .
1. Why aren’t measurement units such as the palm and dlglt used very much : .
¢ today? P : e
2. Why are standard units such as the mpter and the gram used mstedd"

.

. T - . . . .
The bnghtnws of a lighted bulb was measured with a light meteg at several dlstances ' 02-Exg¢ 08-1A v
from the bulb. The data were graphed as shown below. Notice that the light bnght~ . N
- ness decreases as-the distance increases. ’
Compare the change in brightness bgtween the d]stanqes of 1 foot and 2 feet w‘j the
change between 4 feet and 8 feet. Choose the words which correctly complete the s ‘
" following two sentences. ' o
. When the bulb and meter are close together, a §ma11,change in distance ~
produces a (large)(small) chdnge in brightness. ' _ -
2. When the meter and bulb are far apart, a large change in dlstdnce pro- '
‘duces a (large)(small) change in brightness.
_ 60 x
$
'O 1 .
c
L 1 "&
£ <
’—
. 40 ' N e
Q- " A
= _
w -
O 30
2 -
w7 - J
z
B 20 -
9 .
e
@
10
' N
Ce 0 3 4 6 7 8 | : |
' BULB-METER DISTANCE (in feet) ot s ‘
‘4 ) .‘ ] - .I 3 s . A -. .._ ’ _. W . . .
o . C - Ly 700 nw" o - . « I
, ’ - " " g ' H . SRR ' y - . ..I.
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‘How can you llft a 40 1b box from the floor to the table with the least amount of ) 03-quo-1A
work being done on the box? Select the best answer below. . . \ L T
. ' % a. Lift it with your hands ' X S . Ll
“b. Push it up an inclined plane . B - o4 /
~+ ¢. Use apulley and a rope. " - ’ K 5 o '
, d. Any way you do'it, the work on the box is the same. _
: ‘ i L : . 1R
= — —r—
éeasure the distance betweereach of the three pairs of points, and record your an- ,03-Coré-2A‘_ _'
swers 1n meters. - : N . . : :
. A to B‘ . ‘ . .. e . . . N
2.'CtoD R ) \ _ _ o,
N 3. b to F. - * - ) « " : . - ) - . .
. - - -
A - c
3 :
. : ; B
D F | ‘
. |
. !
|
Make the changes asked for in each of the tollowmg cases. . " 03-Core-3A
1. 7e¢m=___m B ' ‘ ,
2.07m=—___ ¢m E
3.32em=___ m
4. 42m= ____ cnr
" : . 3 L
What is the metric unit used in ISCS for measuring work? - : ' + 03-Core-4A
N . . . ’ ' T
Find out how much work is done when you lift anielectricity measurer base from the ' 03-Core-5A
floor to your desk top. Get the equipment you nQed to do this. Record your meas- . 4
uremcnts in newtons and meters, and record the answer in the correct units. ' '
\ .Write an opcrdtlonal definitiog for work. | ~_ o " - . 03-Core-6A
_ (‘ompietc the semtence below, e e . 03-Core-7A
Helen hftcd the cart frOm the t]oor and put it on’ thc tabl(. Her suuu,e classmates _
said she was doing _on the w,rt\ Yo v
N . N FRN . ' - -

HEE

o



03-Core-10A

03-Core-8A

_ A force measurer was used to pull a box across the floor. What measurements below

would you use to measure the work done on the box" Choose as many as are needed

Dp not calculate the work .3 s

N - & The box moved for 80 seconds. -

b. The box moved 100 cm.

c. The speed of the box was 1. 25 cm per second
d. The box required 8 newtons of force to be moved.

L L

A Y

03-Core-9A

T — -
Match the terms system, subsystem, and component with their definitions. Write
the mber of the term and the letter of the matchmg deﬁmtlon on. your. answer-

sheet. _
Terms P - Defihitions
1. System .o "~ « a. A person who fights another’
2. Subsystem - 'b. An object that is part of a system

3. Compongnt (of a system)

c. A group of objects that interact- ,.
directly within a system

- . - d. A group of objects, such as a hat,
- a book, a feather, and a ‘clod of dirt
e. A group of objects that interact
w1th each other - SR

N L

.
-

. Upper hook
—

Upper pulley

Rope .

Tire , .A :

Mac uées the 's/ystem shown to lift heavy truck tires.
.~ -which form a subsystem i, Mac’s system.

List four labeled components

. .
-t - P

14



' Study. the dxagrams below. ' ' o B * 03-Care-1 1A
' l List the letter of each dlagram which showga smgle system, '
2. Expldin why any dlagrams yéu chose represent systems.

. o
] ]
I '
] 1 .
1 ] . . ¢
) | .
' !
1 [
! "
: I g
] .
i ! X
1 : .-
1 .
! 1
! L
' |
‘ |
! -
q | | b
. Diagram a . Diagram ¢
- ! ot : #
.- = . ' T s e =
: Study. the diagram of the electric drill. . ¢ 03-Core-12A L
. List each of the sets of components llsted bel{twhncl\can be conSIdered - o
d subsystem. _ R
2. Explain wlly you selected the sets youﬁlﬂ/( : _ ‘ o s e
' : Ring gear ' | S '_"}'\, 3
. L . IO
' ’ . ul , Drillbit AN
Terminals s . 9m/\ : _ .
: ' = - S e ' R A
’ . £ \ Motor Chuck T . R S
' ' ' ' el
_ .. ~Drive gear o ?-'-;';f
' Prongs - | ' * Drive sh_gﬁ_ ' N i B
\ Plug i : o \ " o .' ."0}
R - i -\i;: &‘.' ' ’ oL ?‘
A A MY . o o . Lt
! * . A T
d . B O _'5"-~.-__)‘
b Cord s C
Conpponents ) _ : N "‘_.' \
a. plug, motor, chuck -d. ring gear, chuck, drill bit ) .
b. [prongs ' " e. prongs, cord,drive shafty - SR
¢. motor, drive shaft; drive gear ' |
Select the phrascé which describe the relatiopship between work and systems. A sys- 03-Core-13A ’
tem can @ : ’ : .
: a. be its own source of input work. .
' b. transfer input work. X
¢. use input-work todo useful work.
‘d. operafe with no input work
5 Ny
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4 h(-,lfle di agra.m f mgqual-arm balarwe b |

p Q' "N wm&ht 0; ﬁgn g w‘dnd;*:r!d how: nruck,m 2 ;‘

3% "What l;' the be§t ar ‘ e an-t you could gwq h.v.m"
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,
}‘md the averagc ot each of the following two sets of numbers Show y'(“')ur work_.'_ ' 03-Core-18A
1. 2.3,4.5,and 3.8 ’ - '
.. 2. 4L30,and 4.3 -
,.M -b’éotgc punched a hole in the- bottom of a paper cup. He tried to count how many . 03-Core-19A ‘.
By Q1 . )
) ", drops. ot ‘water’fell from the cup in one minute. His data from several ‘trials are
" shewni in the table below. Why is the average of 46 drops per minute probably closer
'~ to the actual count than the individual figures for the six trials?
T Trial Drops Per
- : ,- o Minute | - <A
1 44 § : - . ;
2 47 ‘ ,
3 45 N . “‘ .
4 48 _
5 47 o e .
) 6 = 45 . | . . | ..'.
B Average - 46 - [ - : e . , *
Y ' »' " N L ,\A' ) S . ) "l - ' Iy K A B o
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"/ 03-Core-20A

.- -
MR .

L Six sclenusts ‘measured the length of. the same steel rod thh the same meterstlck
They got t llowmg data. - -

-Selentlst_ ' .'Length of’Rod S _
2 139 |
4 L. 74.0 B P i
) s 139 | .
o 6 . 14.1 . .
'Why,'s_hould_n"t they all expect to get the same measurement for the " steel rod? -
_03-Cpre-21A'_ Get from yourteachereither.a copy of the gfapﬁ below or. grid paper. (On grid“paper
: copy the graph below, label the axes, plot the points, and draw the line.) Usmg the »
graph, find the mass in grams of the followmg _ : -
" 1#9sinkers - . o o Lo
2. lsinker : ' B . S .
3. 11 sinkers . _ - ' S Jﬂ
» - 4. 4sinkers o . S, . -
30
25
N ’ g
; <20 > -
' 0 4 ' .
o . -
=15 -
. w . 119 . . .\. ) .. N -
| O 2 4 6 8 10 .12 ')
NUMBER OF SINKERS - ¢
03-Core-22A Juan attached hierorce measurer to his-science- textbook. He then pulled the book
: across his desk. The Torce measurer reddmg as the book moved along was 9 newtons
'What is the name of the force he was measuring?
Q3oCore~23A * Why is the amount of mput work ‘done on d;ystem always gre:ter than the useful

- output | work" :

. L oL . 2 . ) L W R
. - - 'A\“l R . . 4 . . Lo . . . { . k
N - . . ) ) ) EA
.- . . (.
. e . o - A
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03-Core-24A - ..

When a drag racer leaves thc starting line, its wheels spin v1gorously and get hot What
force causes the tires to get hot? - : .

-—————— -
Think of an empty garbage-can being dragged across a Loncrete drlve What would

_ happcn to 4he amount of friction if the can were filled wnth garbage"

i

03-Core-256A

he

Mr. Smith wanted to dete’rminé whiclrkind of graim grew best on his farm "He divided
the farm into four sections, 1, 2, 3, and 4. - He put a different kind of seed in each
‘section. "He also wanted to tcst whetherdertilizer A or B was better for his sail. He

put Aon SLLthI]b I ahd 3 and Bon sectlons 2 dnd 4. What is wrong w1th Mr. Smlth S
expmment’ ' . . ,

,
a »
-

- . .

03-Core-26A
20

‘the rope would be about (S, 10, 20)
newtons.

Jauk did an dctivity in which he studied the bounung of objects. - He drapped two 03-Core-27A
sinkers at the same time from shoulder hclght One hit the floor; the other landed "
on a pile of three books. - ' ' '
-1." Name a variable that is unchanged in both cases.-,
2. Name a variable that changes in the twa cases.
A car tire manufacturer wants to know which of three kinds of cord material — 03-Core-28A
steel, fiberglass, ornylon - will help his tires give the best mileage. ' _ .
. What variable will he vary on pu ose n his experimcnt" ’ '
2. After the manufacturer has made the chapges probosed in part 1, what ‘
variable does he study the changes in? X
A racing car owner wants to know which fuel will give his car the most speed. - Natu- 03-Care-29A -
rally he will make the tests driving his own car. Name two other factors that he must ’ .
keep unchdn;,cd if Ins tndls are to-be useful.
In the pulley arrangement shown in tlic diagram below, the mass dnd the pulley to- ~ 03-Exc 9-1A
gether weigh TN and will be lifted 10 em. Read the sentences which follow. See C -
lect the one quantity in parentheses which best completes each sentence, and record
your answers. ' "
I. Toraise the mass and pulley 10 cm, ' N
« the force would have to move (5, 10, ! :
’0) cm. ' i ot '
. The amount of force r(,qull'(,d teo L "
raise the combined weight of 10 N of - 9y
the mass and the pulley by pulling on 3

‘
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'03-Exc 1Q-1A

.t &
' ¢

."

- ln ﬁxcursron lO 'you worked w1th‘pulley systems usmg movable and flxed pulleys
. In movable pulley systems, how_does the input work required to llft an. .-

o obJect compare with the: optput work done on the object"
2 What is th; mam 'benefit of using movable pulleys. to lift objects? _-

B . PR e

7 03Exc111A’

e

Two men. tried to load a- roll of newsprint onto a truck. They ],rred to use a ten foot = ;
);d*dn 't have enough force to roll the newspnnt- _

“long-plank as an mclmed plane The
‘up the incline. - . o

“1, If the men got a twenty-t‘oot long plank for an mclme would the forgce te- _'

Y . " quired_ to.roll the.newspnnt onto the truck be’ decreased mcreased or not
changed?. - . : S A
2. ‘Why is this the case when alonger plank is used" S
03-Exc 12-1A Mrs. J;fnes l’lolds a seesaw whrle Johnny, who weighs 500 N, climbs on the right end -
. 3 meters from the pivot.. After his sister Alice, who werghs 4SUN gets on the other-
_ end at 4 meters, Mrs. Jones lets £0. ' \ v ‘
o Will the grea, morent . then eallse the seesaw to turn' cJockwrse 0r<.
counterclockwise ' ' .t RO
2 What is: the amount of' dlfferehce between the moments"
03-Exc j3¢1A ~ Find the average to one decimal place for each set of numberq S_ho_w your work. |
N v S U3 % e R |
" ‘ ‘-~:2' 21/2’ %y 2% . . R . \ : '.,
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.. The wood blt)ck shewn below is dragged three tlmes over a table Each ttme a-
- different surface, A, B, or C;-is on the table. Whith statement below best descﬂbes

- 03-Exc 14-1A

¢

. s L
.the result? The force of friction . . . :
et e will be greatest on surface C because tt has the largest area. AR o,
. .°. b, will'be greatest on surface A because there is more weight on it. : P
e, will be: the smallest on surface C because there Is less weight per square " e
inch oniit.” - ' .
d. will be the same on all su,rfages because the total welght actmg on the
surface is the- samextor A, B, and c. C o
) R 3 ! . )
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“-Imagine that a sprmg lS squeezed or a rubber band is stretched What kind of energy

is glven to-the spring or the rubber band? Select“ the best answer below

a.

b
C.
d

motion energy

. potential energy
- gravitational energy
. frictional, en‘er.gy_ E

PR -

o

-

B

Y P

kd .

04-Core-1A

. Charged batteries, gasoline, and sxnkers hangmg ona stnng have potentnal energy
What is. meant by -patential energy as used in that sentence? -,

1

- 04-Core-2A

'jk

The spmlglg is hfted off ‘the track at § and set back onto the track at6 Record the
letters of any measttrements you WOuld use to calculate the change in the potentxal

energy of the spinigig.

oo g

Weight of the spinigig in newtons
Weight of the spinigig track in newtons
Height 3 in meters

. Height 2 above floor
Distance 4 up the track

“

| Height 3

- em o=
‘

. Height 2

A\ ' .
(o] .

 l€&———— Height1

'04-Core-3A

_J
T - T . e
A trip- hathmer is used to drive steel fonce- .posts into the ground. Thre¥ different | 04-Core-4A
size hammers are raised to different heights abave the tops of three posts.. Calculate - . .
the potential energy of ¢ach hammer’ before it.is dropped. Show your calculatlons
and answers on your paper
e A ¢ »
' : Poat Size 'Weigllt of Hommer " Height ab(;/e Post
b - “|- (in newtons) |, (in metérs) -
| 1. 8ma, = | 7 285 08
“1 2. Medium - 536 , T 14 5
3. Large 75.0- . - 2.0 R | |
i » P i AT AR
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04-Core-bA 1 If you hft'; concrete block off the ground to the top of a wall, do you
_- give it energy?
0 N . 2. 1f so, what kind of energy do you glve it? lf not, why don tyou give it
- ' energy" .
- - - o ’ d ' ; N i N
'M-Core-ﬁ)\;' ,What is a’ n1etric unjt _used in ISCS for meésuring- potential energy due to gravity?
hd . . [ 1 . .
" 04-Core-2A Your mstructor has suspended an obJect labeled O4-Core-7A above the fl}or Use
S your | force ‘measurer and-a meterstlck tQ frnd 1ts potenttdl energy Show your meas-'
- urements and calculations. S
- . A * — L Jt
04-Care-8A «  Look at the dragram below. The fmger pushmg down on the ruler lifts the 0.5 kg
mass. 4
. . Name the COmpo,nent domg the mput work. R .
. 2. ‘Name the component receiving the output work, - oL
. ; S e
y R . _ T
04-Core . TR = "~ -
-Core-9A - Write in your own words whatiinput work is. . _ -
04-Core-10A’ Se1cet the phrase that completes the followmg sentence. Ina system the objeet that
o : dOes work on somethlhg else is called the ™
.a. -energy supplier. ¢ L ¥ o '
. b. “input work, ~° T .
"¢ outputwork, . v e o :
d. energy receiver, * - . - .. .
Q N g ;"‘ : N . - .'A 4 L ¥ I o .
04-Core-11A . Select the phrase that. eompletes the following sentence. In'a system, the object
- that has work done-on it by something else is called the | B
mput werk. - '
b output.work. - ,
C. energygreceiver. .
Venergy eupplrbr e , ' ,,; ) e
s N
SN ] { S . ‘, o P N , , ‘ . i
' PORRE I S 29 o
. !ﬁ"‘ . T . . ' .y -‘. "_'\-l.-. .



State a way in which you can tell if an object has hotion enefgy You may use an | 04-Co_(e~12A
example if you wish. '

. : o : T A} ?

~ Set in the roller bearing blocks,, you have.a 4-disk spinigig with a string wrapped 04-Core-13A -
around its axle. Attached to the string is one sinker that can fall 1 meter and cause ‘
the spinigig to spin. What cffect would adding more sinkers have on the spinigig’s

speed of rotation? | Lo
Suppose yoilr ébiniéig turns 5 times in 10 seconds. What is its speed in turns per .~ 04-Core-14A
*second? Show your calculations on yeur paper. .
{ : - - v A#
. What.does the curved line on the grid tell'you about the fish population in the lake? 04-Core-15A . -
(Hint: " How does the change in the fish population between the Sth and 6th years
compare with the change between the 1st and 2nd years?) ' 4 .
o ‘ 6
AR E : s e
T3 5 : -
‘ «¥ | \
e uw. 8 4 ™ '
523
1N B c c -
1o w2 -
, o ¢
o ‘s 3 1
2«
Z d - :
' 0 1.2 3 4°65 6 7
Coee : YEARS A
13 t - —* ' - i
Name the unit used to'report the speed of a‘spinning ohjgbl such-as a spinigig. | 04-Core-16A" -
R - B ¢ . e . N
“ Getsome graph paper, draw a pair of axes, and label them as shown below. Use your - 04-Core-17A
gruf and the table below to plot. roukct qpud agdinst fuel used. Draw a best-fit line v
tqr the 1)1()llui points. ; 1 o )
. Ij" » ‘4 7 r‘ ) T .
Rouket Speed Per Ml of Fuel . Lt .
e o . *'/“g 40 w“'\’t“w\hwﬁ”'*\) I\ VR e A T, enf LdJ]
Specd Fucl § 36
(mfsec)  *| - (mlfsec) E 32— — - -
S— A ——— ——— 0. ) ) - ,
20 13., u 28 . ;
, 4 18 o 24 T r )
h . . o o | - . N N T KA
L ()\ _' - .» ) 22 g 20 ', , . : . S
8 N . 25 . L 161—4— : : :
] 10 L1206 , 'Q-J? _ Ll
. ‘ 2 A 28 - . [&] ’8 . i & * )
o R T 7L - 1
16° )_w_" A 30 - . ' ‘: .
. | 18 o --30‘ , 0 2 46 8101214161820
el T - e . s o . ROCKET §PEED- (m/so_c\)

Yyt




04-Cors- 184

Sa

| What two thmgs does the bestrﬁt curved lme on the gnd below tell you about the

32

“magnet?

g, . : ’ \ '

<«

' PULLING FORCE OF A MAGNET (in newtons)

A}

DISTANCE. (in cin) -

, -

Adel

_ 04-Qore-19A.

A spinigig with 2 disks and a string wrapped around.its axle is set into the roller o
.skate wheels and placedgpn the track. Attached to the string is one sinker-that cdn
_fall one meter and cause.the spinigig to spin.

ber of disks on the spinigig have on its speed » rotatlon.?

Rl

it

- 04-Core-2QA

Define mass. (Hmt "Considet l;w it is used in the following sentence.) Debbie

-“compared the-. mass of the smkers with the mass of the golf ball and found they were

“equal.. L

) .
L 4 . . L

-
o 4 sl

" 04-Core-21A

-
T

-y

2

tht kmd of energy dld the wlneh Aapply to the car? . N

A tow truck’s wmch lifted a car from the road The car gamed potentlal energy

3

YRt o L - —_ . Lo

™ r

04-Core-22A

"

an
o

1. What kind of energy does a large rock have when it is held twenty feéi h

- above the ground by a rope?

2. If the.rope is cut and the rock talls, |m energy ehanges What kind of
~ energy is it.changed to?

3. What force acts upon the rock to change the energy af ter the rope is eut?

¢

IR Y

‘¢ - ’ e}

)

What effect would increasing the num- oo
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Look at the diagrarp below. A steel ball is iropped -on roeks to crush them. Th_e 04-Core:23A
. ball is lnfted to a height of ten feet above the rocks by a man using a pulleyf L —
*{. Name the supplier of ingut energy to the’system. - : o
. 2. Name the receiver of output energy from the system. C ' .
. . . . .. “. .A
‘l.‘l'. ! Py
:\l\." ’
\
; B
AN
?z‘ .
- L i ' “ ’ ) B -
A ) o v w .

' When your hand moves, it has energy. It can be-at of\ a bongo drum How could. o ihrp-&u\

" you measure the energy of a mbving hand as it strikes the drum" * R
The force required to slide a brick on the sidewalk is 3.5 newtons. Bob threw a. ‘04-Core-25A
baseball at the brick and caused the brick to slide 2.0 meters. . If all the motion_ ' o
energy of the baseball was given to the brick, how much motion energy. dld the '
bdpball have? o L N . o .

- ‘.'. | . \,‘ . ' b A‘. ) 32 N .




;M«Cote;%A - In the drawmgs below, arrows correctly show the du‘ectlo .in which five spinigigs
) ' are moving. Howeyer, some of the labels are mcorrect “List the number of each of

~

the incorrect labels _ e
4 .
L3 ' L .
! ~
.“' ) | \: \ . N
- 2 ® 3 .. 4 B
) .- Energy receiver ,Energy supplies Energy receiver Energy receiver Energy supplier
vl
» v ‘ i C. \ "
4 . .
( S 0 : :
S Energy supplier 0 : A Energy receiver
6 10
_ Energy receiver 5 Energy suppliet -
Lo e o : 7 . . 9
o - _ . , Energy supplier

‘
. .
. DI
- , ] B
- . . . . .
T . H a - . !
o . . - .
. . .
. o : < w e Co. : .
. .o . . . s .
. v . . -
. . . L

P - . . . . .

PR : —— —
04-Exc 16-1A lo is the moon of the planet Juplter lt is ldrg‘er tﬁan earth’s moon. The force of
T gravnty ona'l kg mass on lo is dbout 1. 78 neWtons "On earth it is about 9.8 new-

tons. .
1. If a golf ball were taken from the earth to lo, would its mass change?
J 2. What'would happen to its weight? :
3. How did yoy know the answers to give?

- = X - P n n ‘ - o
’ - 04-Exc 15-2A i One of the astronawts took a golf ball to the moon.
' 1. Did the mass of the golf ball change during the trip?
2. What have you learned about rmass that supporys your answer? -
N . ; o

. - . 5 . P

v oo



. Answer both 1 and 2 betow by selectmg the letter that best completes the sentence

- in. each case.

"« “1. Excursion l6 “Forerunners of Space Travel,” 'tells how eleven men who
lived from 400 B.C. to 1725 A.D. developed ideas about astroriomy... One
thing that all of these men did was

\

<

[y

a. invent instruments to measure or observe with.

b. contribute new ideas.
¢. maké maps of the earth or planets.

d.” build pockets or spaceships.

392 Newton said, “If 1 have seen further than other men, it is because I have

stood on the shoulders of giarits.” He meant that
a. he was a very modest man and didn’t want praise.

b he was short himself but could see farther
{c.“he had the advantdge of others ideas and*could 1mprove and advance

themf

d he could explam the graV1ty that holdsstars in galaxnes’ because the
“-others couldn’t see outside the sofar system..

RN

b,

_t

L4

L}

hen someone held him up

\

t

(8

L

Each of-the followmg four statements descrlbes a relatlonsl'up between the variables
age and weight. Beside the number of each statement record the letter of the graph
below which shows the same relationship.’

1. As-age mcreases, weighit increases at a constant ratc

2. As age‘increase$, weight decréases at a changing rate...

3.- As age increases, weight decreases at a constynt rate.
4. As age increases, weight increases at a changing rate.

04-Exc 17-1A

Graph a | . Graph b
10 i / 10N
/ AN
- /. A T N .
x| / T N .
ot /. ol N
= / - N
w ./ w \ ' \
E / - ¥ = AN
/ N\
/ \
. 0 AGE , 10 0 AGE .10
.-, Graph ¢ ( Graph d
) . . - S
_ ?0"\ 10 ) adl
\ _. S
\ . R / .
- \ [ 9 N p n .
| N T /-
o -\ 0 - 9 /"
w N W //
% AN =1/
' /
— S K ,
‘0. AGE  *10 0 < age 10 ’




.. O4Exc 181A

After the number of each of the followmg four statements, wnte the letter of ‘the
" graph that illustrates the relatronslup descnbed in the statement You may use the', “

letter of a graph more than once.-
1. When weight. 1ncreases ‘at a constant rate speed decreases at a constant
tate. . :\
2. When weight increases at a constant rate, speed isnat. changed
3. When weight decreases at a constant rate speed mcreases at a constant.

-

meters per second and is traveling toward you. At the same time a 2 kg exercise ball :
is throwntowatd you-at 15. meters per second 'speed. Use the formula KE = l/zms2
to answer the following questions. Your answers will be in newton. .meters. -

I. What is the difference in the energy of . the two movmg objects‘? Show
your calculatrons . S
2. Which ball would be more dlfﬁcult to stop" " o

P AR
oodn

.

rate - N T [ R . ' .
e -4, When weight 1ncreases -at a constant rate, speed 1ncreases at-a constant
. . rate. | ¥ T
Graph a Graph b . . . Graphc
10 10F " T 10 -
- A . - | ,
N ¢
a o .
w w ‘\ " 8 .
¥ i | i1
» 7 T A
0 - WEIGHT 10 0 - WEIGHT 10+ 0. -~ WEIGHT 10~
1] . N - <
" . 3
04-Exc 19-1A A beach ball wijh-water in it has a mass of 15 kg. It has been tossed-at a.speed of 3
) N '} .



. R R ; A ; OBvCorﬁ-ZA
T “Trial 1l | Trial2. 7| - . o
Averago of force of blade | 87N. [N | VT i L
DiStance blade tip'moved 0.019.m 0.046 m - L | 'f"" ,
Work done on. caTt - [ 0041 N ---\032431\1 m " '
""Brent used his force measurer-as the mput work supplier to h1s water-cl()ck cart
When he revrewed his data, he noticed that in Trial 1 he had used a larger force than N .
. ~in_Trial 2. But he ltad done less work on. the cart Could thrs be true" Exglam your ' '
: ‘nswer . -‘ 5 ﬂr e . ‘ . J ,
John. brought a toy.cannon to class. He found it took 1.5 newtons of force to start :

to compress the spring in the cannon, and the force had to' be increased to 6.5 -

" newtons to compress the spring. completely The distance the front of.the. sprmg'

moves when released is 0. 06 m, What is the’ potentral energy of the sprmg when -

'rfully eompressed"

Kl R l.-
1 1]

—h

; . . .
- . . : oL .:7\-
LT N - . . . A
- T g m .- T
.l Y

5

Give an -'oper‘ational det‘initton_ of kinetic energy. '

".

" 05-Corp-4A -

T rre———e

A motor i§ connected to 4 battery. How can you tell if thé motor has kmetrc ’

"n. - 05-Corg-5A

energy" o S VI o " , '
- S ‘ : — -
" .What would you do to measure the'anmunt of kinetic energy a moving cart Has? - 05-Core-BA’
Study the diagram below. .lean pulled the blade of her force measurer all the way‘ 05-Core-7A
back to position E and released it. ot '

1. ldentify by letter the posrtlon at Wthh the potentlal energy of the blade T

' was the greatest.

-
. Identity by letter the position at whreh thc krnetlc (motion) energy of
the blade was the greatest :
u’. L)
( !
A A
-~ o -“. é ‘;‘
- { N _.:~ '
' " ‘-"( ' e
R > #7 Q‘ : '.-:;('”' k A } {',}“: v .
‘ . N P W ?*“ . v
\ Vs - S ™ ) 3,6 '
) ) ﬁ’ B .
N l \- { )"' ! i . T ‘
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L e e ) ! L " B .
: . e S C i 1y B L
N K - TR } =W B
" v . M . v ] H - N . .
O . - o ™
BRI ‘. - <,

ri.;
..’- °

6Core8A - An object 2 X weighSaB IN A second object Atz welghs 58N, s
S © e 1. Whleh\of the followmg states the dlrectxdn Of movementa X to Y or Z

| I T T LN i
oo A o R A Whnch of the followmg correctly states the amouut of force actmg to :
e "produoe the monon 9 5N, 2 l N 0n2l 5 N" N R ,
- ) .\:-' . ..
- - .' -‘ _- - )’t‘:;
. , =
. o
. . ’ “: ‘."' ‘ . .
Voo . N . Tl
. Vs - . . -
© . . . : . ~ .\ ¥ o
_ “ox| 37N | ] 58N .|z . g
* ( . A . -
05-Co_r"e-9A",, " .Look at the record below of the movement of, a water-clock cart. les record was . B
T T : made by a'moving cart which- dropped a drop of water every two secon R * . o
. . 1. List theletters between which ‘the cart’s speed is increasing, .o
) 2. List- -the letters between which’ the Lart’s speed is decreasmg _ L
' 3. Lnst the: letters between whnch the cart’& speed is constant o
& . Ny g A . __t;:ﬁfr B O . _ D o ‘B‘ ‘.\~5_,1
S SRR ST S G £F & SN S SR S G SRS T 2P I § ¢ | _
r Y T | PR § | AR ST | — g ' oo ;
0-.10. 20 30 40 50 60 .70 80" 80_ 100 110 - .-
' L . . B -1 .- U -
DISTANCE(incm) o A ' !
05-Core-10A “Suppose you put a ball on an mclmed plane and release it without pushmg 1t What' o
: : for(.e causes the’ ball to roll down the incline? - A o . . v
05-Core-11A - What foree -tauses a 'm'arble rolling across the -floor to slow down and ‘stop?' .
QB:Cor'o‘-l12A An electl‘lc motor is an energy converter in which- ele(.trlcal energy is changed o
. y ‘useful output kinetic energy. When the output: mechamcal energy -is measured, how- -
- K ' ever, it is always less than the mput eleetrlcal energy What force is responsnble for
g thlS decrease" oo . :
* L
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. * IR E
I ‘Write. the letter ol’ the best 'chorce to complete the followmg sentence 056:Core-13A . - .
— When 84 newtori:meters of input work is dOne by a horse’ ona treadmill, the el g e o
L treadmrll mightdo.~ ., » - . EEETER SN .
a, 81.5 newton-meters of output work I SR : - c
"’b. 84 newton-meters of output work .. o £
" ¢. 88.5 newton-meters of output work T _ el
2. Write the letter of the reason for your choice. . S : C e
- a. Because the horse doésn’t waste any energy o e T
.- ,. b. Because the treadmill saves work, asamachme does 7o Tl T
c. Because in'a sYstem input work is always greater thar‘: output work T o K
Chioose the correct word to complete the. followmg sentence. “Hot rod” Saxon - 05-Core-14A . oo
‘alwaysspins the wheels of his Coryette when he takes off'from the schodl parking . ... D e
lot. Thrs causes the temperature of the tires. to (mcrease, decrease stay the same) I
S PN : - D -
L :Ehergy occurs in many forms. List six Of these fdMS. Ces - ~... - 05Core-16A." . -
" Think of the changes in energy that occur'{n the followmg sntuation A box S ~ 05:Core~16A. -..
*-1, islifted from the flogr, ~ '~ T e
2. reaches its maxlmurn height of2 m and stops“ S e : Lot
3. falls,and | . e e k‘ . :
4 is-about to strike the floor. S et S T -
For each numbéred “step above select two th;ngs from' the table below — the letter o S R
(a, b, c, or d) of the phrase whrch describes the potentidl energy of the box at, that- . -+ .- 7 S
" moment and the letter (w, X, y, of- z) of the phrase which descrlbes the kmetrc S E
energy of’ the box at the same' moment... - : : '
| Potentigl Energy # \¥ | KineticEnergy NS Y
a. ‘gains potential energ w. gams Kinetic energy ' o
'b. loses potential energy. \ . x. receives input-of kinetic energy B ) &
c. lowest potential energy . y. no kinetic energy L. oo LI 7
d greatest potentral energy’ z. gréatest kinetic energy B T o ‘ N
.. Describe how you can tell iflight ene is present in some way bes1des seeing the 05-Core-17A e n
. -hght or an object which the light illuminages” Also state what,you would- need to do~ e iy
to mensure the amount or intensity of the light. .. = - . " . AU T . -
‘Stephanie agreed that light could light' up things and mal(e them vrsrble She said - 05-Core-18A v
light couldn’t do w0rk though, and that therefore it isn’t energy. Prove that - AT
Stephanie is wrong” Name an instrument which\shows- .that lightis a form of
‘energy. -Téll how the instrument shows that work is bei . e "
- " B . ﬁ'_’; "
. " " . . (
o . ¢ T ™ . - .t 5
' ot B . .



E Lo - c .n'.‘ A N ' . ] : . . ' f:x‘.
"05-Core-19A Get a palm glass, and tnlt it untnl all the hhuld is in:one. of the bulbs. Hold the ful -
o bulb gently in your hand; ‘as shown ift the picture hclow B¢ sure_the cross tube'is . -
- " below the bulbs and the.empty bulb is l'?lgher Chooseé the correct’ ansWer below L
‘ What causes the liquid to move toward the! other bulb" _' e T
" ' a.. Heatenergy IR [ T e g
’ 7 b ‘Light energy ~ " e ; RUNEIERE SN RS
SR ) c. Pressure LT T L
K N d. Gravrty T U ST G
. v P2 P ’ ¢ ‘
s l,._:__t: v o . L] .:
' v ’ o e N .
. ' ! . '\ '.r‘\ ) r.‘_ ~ i
. r, . - :}b L~ .."
LR o .CA'UTION: HOLD GENTLY. ‘ : el

. 0B-COrgs20A - -

G'VC twor examples Whlc(h show that electrlcal energy can be \changed into kmetlc o
energy '.;f_ L :'..-,_ Tt . - _ | . . : ,

. - X o i o
N

.v._. . ’ . \ '
. el e

"
¥ T y &4 N v

- 05Core21A-

A
v N

o .

oo, N

'Bes1de the number of each step, write P-K lf potential energy is, be;ng ehanged to:

‘AN if there i is no change in the form of energy.

Read the followmg story “While workmg on Chapter 10 Johnnie put: nanls mto holes C e |

|
. -and 3 of the force measurer and pushed the:cirt back until the blade touched the u]|
. .hail in hole 3. (You may look-af a- force measurer if you wlsh ) Then he observed "-i.

the followrfu things. . .
’ . The blade went forward (from hole 3 to hole l)‘,~ptlshmg the cart o
2 ‘The cart lifted the sinkers. ¥ - o e LT
His partner stopped the cart, butit shpped L LT
3. Thesinkers fell. .. .- ' ' R
“. 4. The éart slqmmed irito the blade and pushed it. back from hole l
, 5 The cart. went forward, ralsmg the smkers ¥ ¥ : . o
" 0.-'The sihkers lay flat on the flodi == ..» : ¢ :

Kinetic-energy ‘and K-P if kinetic eénergy is bemg changed 0] potentral energy. erte

A

i

PN ; -

QS-Corev.'ZQA

"wmé the letters:-of'aﬁ the statements that identify eharacterietics_ of energy.--'Energ); .
.can . . ° ° o .‘ - s . .

A\

'be eonverted from one form to another.

be measureil by speed times dlstanee o
be destroyed. . - S : P
exist in more than one form. . ’ )

be transferred from one system to andther'. .

.ﬂa.f*-'crs»:

gl - e, - - - - - L - : L

AR YES it S




M c R L Een e t-.~7£:;".-.-.-':,"‘"'--/'.“_" ‘s’: F Ce bc~
LN ot °, y . \ FE ’g v o
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Examine the dlagram bolow.*. =~ . < | o T R - 05-Core-23A
BRI State the form or,forms of input energy shown rmthe dragram Pooc e e e
2 State the form or forms of output energy shown in the dragr ; . G e
‘ 2 ’ - P
- kv ) t o : . '-‘.\
& \‘;‘,\ . ;. - {f AT
A . N
. “In your home, there are many things which convert one form of energy into another = “e 07 05-Core-24A . - |
T List three such energy converters found in your home.- ' c
Iy 2. Stq,te the formof the input and the output energy for each. For exdmple,’
.lrght bpl_h input energ¥ —-eléctrical; output enecrgy — heat and light.
A water. clock drips 37"drops in 18 seconds The, water-clo¢k cart leavés-a trail of" A .. 06-Exc 20-1A
" Water’ drops 3.cm apart ‘What is the speed-of the cart in centrmeters per second? ) ' -
Peplto an ISCS student notrced an ant walking around the cifcumference of a . . 06-Exc 21-TA
. spinigig disk which hung in the rack..-The . timer was going, so he tlmed therant. .- RN
. - It took 14 seconds for each trip around. How far did the ant walk ih one ‘trip? At e
. what spesd was it movrng" You may get a spmrgng, 50 cm of strlng, and a meterstick . . g o
T tomake. whatever measurements you need. Show your measurements and your cal- S e
_ 'culatlons Report your an.swer in centrmetersper Second . . B .
" The tollowmg things are known uboyt a rocket o Teoo.re T 0beExe 22-1A
Q. lt has a mass.of 1,800 mass units. ' Ve o
b. It has a thrust of 750,000 Ibs. T | .
_¢. It has a speed of 17 ,500 miles per hour. L S
" d. K-hasan acceleration of 0 to 7,000 tph i in 45 see S . - _ .
o ,Wrrte the letter of eaeh varlable needed to calculate thc roeket s momentum. .. - . . e
. , _ 6, I
‘ 'v ! ‘ * 4 0 :‘ /' .
\ \ . . ‘ . .
. ‘u ,. N



. . .
Assumet t@ equnpmem shqﬁn- in the diagram beiow is all.in gvoo_d working order. . . ' 06-Coro-1_A
C 1. Will the bulb light? -* . .. '
P Wh)’ do you belneve the ulb wnll or wnll not llght" . : ,
. a2, A cot - . *
IR ' ‘
4 AP . ] .
Switch ) ‘
~ < . 4 L -

v,

S . Xt

'-..Batt’éry"”' L . V\J _ J

. ' Bub . .

AL . »

‘Get the bottle of blue solution labeled O@Core 2. This is the same as the solution ' '06-Core-2A
" you used in Chapter 12. Which material in these solutions was responsnble for the .

% reddish-brown coatinig on the carbon rod? - . X S l
« - - a Water = , L o 3 s
. * . b.Copper T L B
.. - . ¢ Sylfate : , o :
d. Oxygen g )
: . yo S— : — T . -
. The carbon rod in box 06-Core-3. was coated with a substance during the activities B 06-Core-3A
done in Chapter 12. Namé the material that coats the: carbon rod. L, '
N —~ - . ,L ' ' : _ 8 —
» A car battery is'properly connected to an electric battery charger. Choose.the letter E 06-Core-4A
.. of the-sentmc below which desmbes the energy convensxon that takes place W1thm ' '

the battery during charging.
3. Electrical energy is changed mto kinetic energy. - .
" b, Chemlbdl enérgy is uhdnged into electrical energy. ‘ -
c. Light energy js changed into heat energy: ‘
. d. Electrical. energy is ch.mged into chemical energy. _ ) o
. . e u i

In wh'at form is energy_storpd in a'batt,ery? P o o - 06-Core-bA

qQ

tht happens inside a rechargeable automobile battery when it 1s being: . - 06-Core-6A '
chdrged" K
2 When it dmhdrges to the automoblle what hdppens inside the battery? -

A N ./

. ry,
'“ .
P

“ . Luis has a battery, 2 bulbs! and 3. test leads‘, What' must he do to make a cbmplete . " 06+Core- 7A,
‘ « electrical circuit? You may use a diagrdm as part of your answer. . s

-




‘06-Core-8A . .

Go get 1 charg d flashhght battery. 2 bulbs and sockets, and'3 test leads. Us!ng ~
these materials, connect the two bulbs in a series circuit.” Show your teacher what -

you have done. . » Vo : . ‘
'\ \ -

v

06-Core-9A

Dlagram a circuit that shows a switehy-d battery, a motor, and two light bulbs con-
nécted in series. . L

-

-«

' 06-Core-10A

For each of the following statements, tell whether ¥me electrical devices mentioned
are wired in parallel or in series with each other. .Writ¢ series or parallel on your
answer sheet next to the number for each-statement.
R 1. Suppose a fuse (circuit breaker) in.a house is removed and that causes the
television set in the living room to go off How are the fuse (c1rcu1t breaker)
and the television wired? .
2. A toaster and a light are both plugged into the receptacles of a wall outlet.
The toast pops up. and the toaster shugs off But the llght remains on‘ How
- . are the toaster and the light wired?
3. Suppose you wish to roast meat in an electr'b oveg. You set the,electrlc
. « timer on yqur oven for two hours. At the end of two hours, the timer rings
and shuts off. The oven also shuts off How are the timer and the oven
wrred’ .

- . N

2

06-Core-11A

| Diagram a gircuit containing a battery, a motor, and two bulbs wired in parallel.

- 06-Core-12A

“ Get the following: 1 charged “D” size battery, 3 bulbs and sockets, and 6 teet leads.
_ Using these materrak, connect the three bulbs in a parallel circuit. Show your

teacher what you have done. _ BT

06-Core-13A -

1.

Look at the circuit diagramed below, Suppose one more bulb is added in series with -
the circuit. How would this affect the amount of eleetrleal energy the motor and’ +

_ the other bulbs receive?

. B N {
: »

Switch

“ . [

Battery .

Motor .~ Bulb




‘-'The amount of current’ flowing in the Cn‘cult diagramed below can be reduced in - 08-Core-14A
several ways State one way in whlch the current can be reduced but not atopped _ A K

.

oL
) 9 . ) .

T
Battery
N N -3
Each diagram belqw represents either a series ar-a parallel circuit. On your paper, ¥6-Core-16A

beside the number of each diagram, name the type of circuit it shows.

o . .
. . = u
" Switch —
SN “TITT :', Motor
-] -—
. Bu'b
.. . . ¢
B‘a;ttery Switct\_ : - o . Battery i)
. Di?ram 1 Diagram 2
N . P .
N - »
A : - N - \ ! /
[ 4 - - - — - -in ,
v
—— A
» ——— W o . oW,
l/ v - Bu'b N L ,:: d
Bulb ' S : S
1
Motor
c - Y ~
Battery _ Switch - _— . Battery Switch |

Diagram 3 . Diagram 4




06-Core-16A - When electricity is- passed through a resistor, the temperature of the resrsto/ rises.
What causes this? : L

P . . . - RN

A\ d T , .

- ) = - ; T — .

' 06-Core-17A . Suppose thatﬁ‘/é)mp'ass witlt its magnetic needle is placed under the wii-oﬁn elec- -

¢ ' trical circuit<as shown below. What will happen when the switch lS closdd? T

' N Compass ' o
BRI e "".N.".‘.“;" Sre mns b hgattan e ’I' R 2ahbokanass odtid /’ PRERRMIY W wwww--»wv--mmmM' P SR c uibien bt faime.

\\ . : S . . ¢ . -

) s , i
. ‘. ' - - . Battery
Vo ) - : : (top view)
. ‘] . ' ' % ) - o - ‘_m
N ] k__ Y ) . .
i L _ Jj S——
' Switch ' o
.'l’ . . \
06-Core~18A ' How does changing the number of loops in a corl of wire affeot its" magnetic
strcngth" ' . .
0'6-(‘20re-19A' : Reeord the letter of each statement below which ldentlfles a characteristic of energy.
e o ‘ Energy can’ N 7 ) woo. o'
. \/ S a. be measured by speed multiplied by distance.
' g b. be destroyed. ) . :
¢. exist in more than one form. e o ' .

d. be transférred from one system to another.

| 06-Exc 23-1A This battery, as it is pictured, will not produce enough electrieit); to light a bulb.
T : ' Write the.letter of any change listed below Wthh would let the: battery produce
. more eloctrical energy. ' o _ _ . |
a. Using strips made of different metals S o
&» ) b. Using a beaker rather than a battery jar *
¢.. Using a different solution, such as copper sulfate .
f d. Using a cardboard dmder . .
1 M '
| . < : ) ’ S
! ) c )
- ~ 3| |3 _-
S e — Ammonium thloride solution
\ _TJ [ 4 .
N




T

3

Chemical energy can be stored and theh changed.to other forms. Write the letters of
“any sentences below in which it is possible to say that the stored chemncal energy is

- changing to other forms.

R |
‘

.. course.

= a.- The brown coatmg on the lead strnp in your lSCS battery d1§3pp'é’qred
when electrncnty was produced
b. The zinc metal strip turned copper-colored when placed in copper sulfate

solution and the solution got hot.

~¢. The-addition of glycerine to.potassium permanganafe produced llght
o None of those are correct.

(3

4

N

¥t

06-Exc 24-1A

o
v

Nick measures the weight of a beaker, using a balance like you use in your ISCS
He gets a4 weight of 25.0 g. Nexthe measures the same beaker using a more
~ ‘precise balance — a centigram, or triple beam balance, as it is sometimes called. He

gets a weight of 24.98 g. Fmally he uses an electrical balance, which gives him a
weight of 24.976 g. Nick says now he knows that the 25.0 g weight he recorded
earlner is jn error and that the weight of the beaker is exactly,24 976 g.

. 1. Do you agree or disagree with Nick?

"2, Why?

hed

TRy

R}

[ RS
3.0
T

>

06-Exc 251A

['S

Luis plotted points for data he collected using a spinigig. "The points were located as
. shown on the grid below. ‘Get grid paper {rom your teacher.
plot the pomts as shown below. Then draw the best-fit line for the points.

v

P
(=)

L]

w
o

@
=

N
T

g
(=)

‘a'-

-
(4]

SPEED {(wurns per second)

-
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X

0.5 p—

4

A
‘
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2 30 4 60

60

INPUT WORK (newtonemetgrs)

£

70 80

Label the axis, and

w

06-Exc 25-2A
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* 08-Exc 26-1A ‘The electncal outlets in Iggy’s house are wired in parallel Write the letter of ‘the
R ©_sentence below that explains what that means. - ' .
: i -a. The circuit contains more.light bulbs than if it had been wired in senes
Lo S ~ . b. The TV, stove, and stéreo will work whether or not they are switched
. on. 4 .
- c. Ifthe TV is swntehed off, the fan also std)ps running.
d. The electricity can flow through the 01rcu1ts in any one of several paths.
e. All of the above arecorrect.

>
C )

1 - i e P . PRI

. 06-Exc 27-1A" _The following diagram shows a copper wire_passing through a piece of cardboard on
o which several compasses have bgen~ placed. On your answer sheet, trace the card-
board and compasses. Then, use arrows to show the direction the compass needles

will point when the swntch is closed and electncnty is passing through the wire, ..

. -
. L
- [ | +
P11 |
. ' . ¢
. » : . ~
Copper wire .
AV
| Cardboard
‘ Battery
, .
. - , ) Switch’ ,
. v B} [}
v <€
- Y
v . « .
.‘\ 4 *
v \\
: \
2 +
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Select the answer which is not true of a scientific model.

a. It explains observations.
b. It is an experimental observation.

c. It may in some cases be represented by a physical’ object ora sketch. .

d It is usef ul

07-Core-1A

Select the best answer. Scientific models come into exustence by bemg

PEYIS

a. discoveréd in nature; using telescopes.

b. found among data and pieced together.

¢. extracted from nattire, using microscopes.

d. thought up by men, using thefr observations.

answer sheet, describe the path through the battery-battery charger circuit that we

assume eleetropartteles tollow Tell what Jhappens te the electropdrtteles at each”’

o step.

High energy terminal

State two things a good scientific model does. 07-Core-3A
Select the s‘atement below which best fits your understanding of the models that 07-Core-4A
suentmts use. A scientific model ’
a. *provides correct answers to all scientific questlons

b describes what actually happens in nature and therefore is correct.

-c. is not ustd because it is correct, but because it is useful in explaining

observations and predicting other observations.

“d. canpot be shown to be incorrect. ,

: : t

The 1SCS model for electricity uses the idea 6f the electroparticle. “List three 07-Core-bA
characteristics that are assumed to be true of the ISCS electroparticle.
The diagram below shows an ISCS battery charger and an I1SCS battery. On your 07-Core-6A

1
Operating battery charger

Can scientists develop more than ong model which can be used to explain hght’ If

not, why not? If so, how would a scfentist decide which model to use?

07-Core-7A

A

47

v



07-Core-8A "

Uéing the electroparticle model, describe the ptéceSs of charging a-batter.y,_i' ——

07-Core-9A

When a charged battery is connected to a light bulb and tRY circuit is compl@e, the
bulb lights. , Using the ISCS electroparticle model, explaint how the energy travels
through the circuit and how it makes the bulb light, L o
07-Core-10A Tell what happens at the poles (terminals) of ‘a._b_attery when there js a éomplete '
. o circuit to a motor. Explain your answer iy(%iof the ISCS electroparticle model.
07-Core-11A Use the electroparticle model to expl% what hahpens to the current flow in.a cir-
cuit when a resistor is added. G "\ ’ : -
| .

L —

07-Core-12A

A cireuit contains a charged battery.% electric mot&r, and a resistor. Which factor
in the list below determines:how many electroparticles will pass through the resistor
in two minutes if the baftery has a good charge? S\

a. The charge of the battery ' .

b. The size of the clectric motor - : \

¢. Thesize of the electroparticles :

d. The energy of each electroparticle

-

07-Core-13A List three things about the flow of electricity thréugh i circuit that are not explained
- by the ISCS clectroparticJe model. . -
' 2 d ..
———— -
07-Core-14A - When you use an ammeter to measure the current received by a circuit, you must
connect it in series with the circuit. Why? k '
- - : T
07—C'ore-1_5A Study the diagram|bglow to determine how. tllg‘:-e]t;ctricity"mez\l,surer is conneCted in

!

the circuit. When it is connected in this manner, what does it mgasure?.

I SN




Select the best answer below Accepted um? of measurement come mto ex1stence | 07-Core-16A
_when'they ar¢ i L T LR S S
a. found by experience. - < T S ¥
. b-_defined by peaple. J | oy
. set by nature... . _ e TP o , :
d. experimentally discovered by scientists. ' B
. . . V . . ) - jr’\‘c\ u;!&h/;

. One way to describe electricity is to use the. electropartlcle model Usmg this model, . -b7-COt0-17~A e
describe the process of chargmg a battery, , . s
Name the standard unit for measuring electrical current. o 7 | . N07-Core-18A

" What is the standard unit for meaé&'ing electrical energy carried by an 'elect_x_'.c-)i)article? - 07~Core~19A '
Carefully study the setup your teacher -has assembled in box 07-Core-20. As it is " 07-Core-20A
set up, it is an ammeter. Change it into a voltmeter. Show your setup to your_teachﬁ ~ -
er. ' = ' o
Get an ISCS electricity measurer kit, four D batteries in holders, five test leads, and ~ 07-Core-21A

a blank tongue depressor mounted on a % kg mass with rubber bands. Using these. -
materials, make a voltmeter scale for the électricity measywper.
R AEAN

s S
- SO .

2
i

. Construct circuit A. Cfﬁéé‘"the switch and measure the current flow, and‘ 07-Core-22A - .

report your measurements.” Show your-ammeter hookup to your teacher. '
2. Then.hook up circuit B. Close the switch and measure and report the.
total current flowing in the circuit., Again show your hookup to your teacher.

"

. ¢
. <4
. s
Bukb
L1
) L]
_ y
. Battery "~ Switch _ Battery Switch
’ ’
Cirguit A ' Circuit: 8
» /
' i 4y ) ‘
. \ L )
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'07-Core-23A

w“. e

.

- * o~

~ Switch

Electricity me_;urar

N

' N B . . ’
. . : ! -
SO e Muy s eamaviyes N T - . T
A o pots Ly e R L e maran e o
N

‘Bulb

N I

[LE I PR

‘John connects an electrieity mbasurer, closes the switch, ‘and the pointer moves
. :* downward on the scale, as shown in the diagram ‘below, What can he do to cause
L e the pointer to deflect upward onthescale?- .- ..« .. - L

oo
o -

07-Core-24A

energy each of the other bulbs receives? - 3

'Switch

Batteri

&

How will addmg one more bulb in series in tlns circuit affect the amount of electncal_ - .

LI

‘- _I\'}»ﬂ



A stoppered bottle with a message inside has been thrown into a calm sea by-a .

.pnsoner on a pirate ship. The captain sees the bottle and tries to shoot it with the

-ship’s canngn. All he does is make waves with the cannon'balls, The wiles pass .

‘under the. floatmg bottle. Wluch qf the f0110wmg statements best descrlbes the

a motnon of the bottle in the water? i - . N N
e ‘a. Away from'the'ship = . 'i_“., Coe ' L
A b. Towards the ship = R
ceone w o CoUp and down innearly.the w ptw o

4. 1mposs15]e to .answer unless you Kiiow if the waves ?&e ‘movmg away l‘fdm
or toward the ship . o
: R ) . . -

'
. r

D ARSI LRV SN/ NP
. . Co

{

- Place '2.mches of water in a water trough, and put a small cork in the middle of it..
“With a pencil, slowly tap the (furface of thé water at one end of the pan, -creating a -

series .of waves. Does the cork-water system move horizontaily towards or away
_ from the wave source, or doesn’t the system move horlzontally at-all? What, 1f any-
thmg, travels 4 across the water’ 8 surface? :

————

- 07-Exc 28-2A

- r

" Read the following story. . Assume that both persons are stating cOrreet facts. Zdck
Zap is training people.to operate light shows. He explains the theory of series cir-

+ " cuits, using the electroparticle model of electricity. This model is faitly simple and*

. explains all the observations his students will make. One of his students brings in a
new book which explains series circuits, using the new, but complicated; electron
model for eleetrlclty Would the student be right to say that because the electro-
particle model is incomplete, it is wrong and should never be used" Explam your
answer.

-

4

© 07-Exc 283A

Select the best answer below., The g'ravitron a particle of gravity, is a model prb-

07-Exc 29-1A -
posed to explain gravity. Most scientists will accept the gravitron model C L
a. if forces other than gravity can also be explained in terms of gravitrons.
b. if thmkmg about gravity as tiny partleles is useful in explaining gravity.
- ¢c. if a.law is passed that grav1ty can only exist if it is in the tiny particles
.described in the model. . _ : . v ‘
d. only if grawtrons are seen in experiments. ~
* Suppose that in 1970 nearly all suentnsts accepted the wave model for heat This 07-Exc 29-2A

*would mean that , o
- a. they had direct proof that heat traveled in waves.
b. at least a few scientists had obsetrved heat traveling as waves.
¢. thinking about heat as though it traveled in waves explained the observa-
-~ tions madé¢ to that date. ,
.d...heat had the exact properties of.a water wave‘.: ' s
¢. no other model could fit the observations madg¢ to date. *

Lo
i)

07-Exc 28-1A




g R L A, L T T . g
'07-Core-29-3A - _ ,_'Pretend that ncarly all scientists accept the eleotropartrcle ‘model of- ¢ cfncrty de-.
PRI . scribed in Excursion 29. Choose the entry below avhich best descnbes e of the
» - - g~ . - things that acceptance’implies. - - ¢ N
N A ' ~© 7 a. Scientists have seen electncrty traVelmg as electropartrcles N .
' A 7.+ b."The model must be revised to mcorporate any new observatlonst t
- don’t agree withit, 0 SN
“*. ¢, No other model could fit the observatlons made to date - - . \
I . “'d. It answers all their questions about electncrty "
mee o e. None ofthe aboveare correct
07-Cbra-30-1_A .. Two w1res, A and B, are ‘positioned as in Dragram I. when the switches are open
: Diagram 2 shows that when the switches are closed, wires A and B will attract each
other. Suppose thatin Diagram 2 in the circuit ‘containing wire A the electroparticles - .
, come out of the battery through termmal 1 and reenter the battery through termmal
v \
<y . M )
L - _ 1. Through which termmal in the crrcurt contammg wike B do the electro- :
particles come out of the battery? " .
2. -Throtigh which terminal in the crrcurt contammg wire B do. the electro _
particles go back into the battery" RN o / '
. o ) - .
> ® g . e . | - R
Terminal 1 Terminal 2 Terminal 3 - Terminal 4 ! Terminal 1 Terminal 2 "Terminal 3 Terniinal 4 : -
. . ' i . . . X
e s
|
A B : | N
. iy ;L o - ' ‘ T
| S |
K | SO &
| . _
< i N ‘ I .
¥ * -\ . Diagram1 .’ : . Diagram 2
/' ' \ \\\ . .
e — : — - - -
07-Exc31-1A *.  Which of the following statements is the best description of scientists? - .
a. Scientists all exhibit behavior patterns like:Ampere’s. e
b." Scientists are completely drfferent from other people.
c. Scientists’ personalities vary like those of any other group of people
. d. Scientists are a group of people who were geniuses even as children.
e. Screntrsts are so involved with their work that they do not have time to N
k. be pollte : '
. T_\ . AR - ) — - 2 7
S I | ‘ | L S N
S B . L \ ’ ~ . X °
o i . . ‘\" - "' ‘ ) k ¢ R . . ) . ‘

\ [ L,




- slowly, but she’ll walk longér than any other doHl you canbuy.” “He advertises the ™
" other doll as “Runmng Rowena — she runs short races faster than any other doll

Atoy manufacturer wants to make, two battery-operated walkmg dolls wh.tch operate
on two ordinary batteries. He advertises one doll as “Walkmg Wilma — she walks

made today.” .
For each doll, state whether the doll’s battenes should be connected in senes or'in

+ -parallel’ Explam your chorces us1ng the electroparticle model

07-Exc321A

“

- Susie -the Snoozmg Doll operates on two battenes connected in parallel "Bhe motor '
. that opérates her arms and the motor that operates her legs as she stretches can be "

thought of as two similar resistors. The. manufacturer plans 4 new, 1mproved Susie

who can move her head from side to side. This movement will réquire a. third motor -
(resistor). In addition, the manufacturer plans to add-a third battery in parallel.. Will .

a voltmeter readmg taken on the new improved Susie be more than, equal to, or less.

than a voltmeter reading taken on the older versron of Susre" Explam your answer,
using the electroparticle model ' . \

 07Exc331A

d

Wanda the Walking Doll operates on two batterles and motors connected in“series. .

The.motor that operates her armisand the motor that operates her legs can'bg thought
of as two resistors. The manufacturer plans a new, improved Wanda, who can move
her head. This movement will be a third motor the same as the other two. In
addition to< the motor, the manufacturer plans to add a third battery in series. Will

. an ammeter readmg taken in the news improved Wanda be more than, equal to, or

answer, usmg the electroparthle model. . . - ¢

less than an.ammeter reading tdken in the older version of Wanda" Explain your

4

- 07-Exc 33-2A

Ga
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.. To. measure the current flowmg through a ClI'Clllt you must connect an ammeter in
series with the cnrcmt rather than parallel to it.” Use the eleétropartlcle model to ex-

plam why _ . . .

Is

08.Cora-1A

M A

A g

. Suppose you need to measure the voltage available to a motor in a circuit.. How-

should the voltmeter be connected -into the cucult" If you w1sh you may“ use a-

dlagram as part of your answer, o
: 5 - '.;,-_-.-,‘A_ e

- 08Core2A '/

W‘

-l

“Study the, c‘ir'cuit'bel'ow. Describe how you could detect and measure voltage at the
bulb when the switch is closed. Name any other piece of equipment you would
need." Tell which letters on the dmgram show the places, where the equnpment should

" be connécted. ‘

A H R

- - R - ' -
. . . 6
~ . ' ‘ . i ’ v
. ’ 4 4

o . .. Battery

‘Bulb | Resistor _ Switch

e L.
‘.—mw R

--08-Core-3A

Sty

“In the diagram ‘below, the meters are correctly connected to medsure current and-
voltage. Decide for yourself how each meter is connected and whether it is an
ammeter-or a voltmeter. Then, record on your answer sheet the words in parenthe-
ses that best complete the statements below. ~

(= . “

[ 4

B B .« /'-\
. . . P "Q-
3
Al

. . N - Blllb M /
, - _ . eter X | o

" Battery  Meter Y

¥ 1. oMeter}( is connected in (series, parallel) with the li"ght bulb. Therefore,
e Meter X 15\(an ammeter, a voltmeter).
2. Since Mater Y is connected m (serxes parallel‘) wnth the light bulb, jt is
(an ammetet, a voltmeter) o

* Switch : ' ’

08-Core-4A .

+

«

. »
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'w“""’A light bulb receives 0.2 amperes and 6 volts for 10 seconds. Find the total electncal

energy received- by the bulb Show you'f work and use the correct units.

a

— —— : — . . sNm—
08-Core-6A - Choose the correct .answer "below. » What is'the formula for calcr’ldtmg the totdl
» ' electrrcal energy supplled in‘a given circuit? o :

. a. Volts plus amperes divided by time
- b. Volts minus amperes-plus time \ .
i _c. Volts times amperes times time . |
-d. Volts divided by amperes times time , o
"08-Core-7A BeioW is a diagram of a complete circuit in whicfr a bulb is lit. What three variables *

must You measure to determine the total amount of electncal enefgy that the bulb

4

- receives? o o

oy - E. } _ ) h

Y

) ‘ ' 5 | 1 - . _ Switch _ .
—
- Bulb D — ‘
<
) 2

o ] _" - ' ) - M . y i v

, Cy : Battery , ‘ . r

- /) . . .. .

. 4 . Y . . - ) v T \ - , - -t L]

- . ~ 4 . X
- . ” -
'08-Cére-8A , Get the assembled circuit in box 08-Core-8A, an electricity measurer, a t1mer volt-

«

43

“meter and ammeter scales, and two t&t leads. Disconnect ‘the battery, chdrge 1t and
_replace it in the dircuit,

Measure how much electrical energy is supplied to one of

_ “the bulbs m the circuit’in a fifteen-second period. Report your measurements and
‘ caleuldtlons . . "

A

> — P
08-Core-9_A"— _ .

Dr.. Blddcs sent his studc ts to thc Everglades to collect data about birds. jrm and
Pat were to collect data species ol'blrds Their observations are shown in the

lw'below. v T * ®
v . ¥ . A ’ . -

E)

- B | No.of -| No.of | Eggs . _ No. of Birds
' (f 1 Student | Birds Nests per Nest | Food per Bird | in Flock
S fJim ] 565 .['300 | 2to4 | aboutllbof |4to6
. t inscets per day
Pat Tots lots | average .| lots of insects small
S ﬁ " r's N LN

. For what two reasons do sclentists prefer the kinds of obsérvations Jim made?

by
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" Blectricity is used to do many things. From the list bélow; select only those situa-. s

“tions in wl}ich electrical energy does'work which you can actually observe. Electrical
energy -~ - ‘

a. heats a burner on an electric stove. . - §
b. operates a mixer. '
- ¢. operates a radiq. o .
d. operates a fan. AR R \ o
e. operatds an electric lawn mower. ., : o ! 7
" A 5 P

08-Core-10A -

The .diagrams below are of {wo electrical circuits labeled Circuits A and B. Get a "
voltmeter and the materials to construct the circuits. After constructing the circuits
as shown, measure the voltage across each entire circuit. " Record the voltage, and

show your setup to your teacher. Be sure your battery is charged bef ore you make
Byour lr}gasurcments, : .

' £ ¢
. B L \
’ Switch . i
o Battery ‘ - B '

Bulb - S ulb »)~ ((((¢

. r .

_Switch

»
- RN

) Circuit A ) . Circuit B - ' . ' )

M |
v o

08-Core-11A
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" Circuits A and Bare shown below. Each contains one ISCS battery and four resistors
.connected by test leads. However, Circuit A has more total resistance to current
flow than Circuit B. All of the resistors in both circuits are the same. Why does
Circuit A have more total resistance than Circuit B? '

~ 08-Core-12A

Resistor
: A
. . atte
Battery . . P v . .
o . v 1q 1 ’ Resistor
' Switch
Switch .
. . { . } . - . ‘L
. e . - . ' "
— - CircuitA ’ Circuit B

¢ .' : ‘ . -
, , | o ] 26
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.08-Core-13A Circuit, A and Circuit B below both have identical corﬁponente, but they are con-
nected differently. Select the phrases in parentheses which best complete the sen-

' tenees

4

all resistors one after another).

f o 2. InCircuit A, the total resistance to current flow is (less than, greater than)
N the current ﬂow in Circuit B. . :

v

|
v

T: Ia Circuit A, thg current flows through (each resnstor by a separate path

‘o
e . y
. :“\_
L . Resistor ' - ! Batter
® ¢ - -1'
! "1 Battery - .
: a y: . Resistor
¥ R
Switch . Switch
= J' . - _
- , !
%(. . Circuit A’ i '} CircuitB
. o “
t -
- — hd A f‘l . IS
08-Core-14A ‘Operationally define battery energy, using the equipment shown - below.

- Test lead

, )}

Remember that an operational definition answers two questions,)

String

Sinkers
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In the following problem, let guart cans of oil stand for energy being supplled from 08-Exc 34-1A .

one location to another. After the number of each question, write the letteX of the :

statement below- which answers it best. . '
imagine that a large number of quart cans of Number 30 motor oil are to\be

removed from a warehouse and stacked in a truck outside the warehouse. _

1. Which part of the operation is most like an electroparticle? L 9

. 2. Which part of the.operation is most like a volt?
, 3. Which part of the operation is most like an ampere? ’ )
a. The length of time a person works A "
" b. The number of cans a person can carry at one time ’
¢ The number of persons available to move the cans !
: » d. The quality of the 01l
e (F)le number of cans put on the truck per hour. . *

There is a floor lamp next to lggy’s favorite reading chair. Record the letters of all 08-Exc 35-1A
of the variables in the list below which affect the power received by the bulb when -
it is turned on. - :

a. The voltagc rcddmg at the lamp is 126 volts.

_b.“The current flowing through the lamp-is one ampere. '

¢. The bulb releases 20 calories of heat pgr minute.

d. The bulbisa soft-white bulb.

¢. There are two other lighted 100-watt bulbs in the room.

f. The bulb has just been turnc? off after burning for two hours.
Set up the circuit shown in the diagram. Be sure you use a freshly charged battery. 08-Exc 35-2A
Then connect one electricity measurer as an.ammeter and the other as a voltmeter to
measure the wrrcnt flow and voltage of this circuit. Calculate the power of the cir-
cuit. Record your answer, and show it to your teacher before you dismantle your

' sctup
-~ Y - o " . : \
| Switch o .
) ' - Battery A P -
R H | ] - ) \! . )
wi v . ) - K B “) ' . . . i . '
e  —11 Y - e :
- ’ < ) . . - *
: | . | ~
. ’ ’ 4 . : ) e ,
. . -~ : N
8 ')8 “ fo ! A
' ﬁ _



W, 08-Exc 36-1A The wires in Tessie the Tumbling Doll are'idll made pf the same thickness of copper.
g " The resistance of the wire is 3 ohms when the voltage is 9 volts and the current is

- 3 amps. (A different modef of Tessie is identical except that more batteries.ate

» - - required,, thus producing morg voltage 'and current. What would you expeci the
o .resistance of the wire to be in this version of Tessie — more than, equal to, or less
than 3 ohms? Explain your ahswer, using the electropargiéle model. ° ’

H

08-Exc 37-1A . ,Gé} the box labeled 08-Exc 37-1. What will lhappen if the taped magnet is turned
o o 80 that its taped epd is away. from the coil? Explain-your answer.

R W o -

Phyllis the Physical Fitness Doll has a motor inside her which causes her to move her |
arms up and down, lifting a weight. Describe what you would need to know in order -
. to determine how much work the toy’s motor can do in two minutes.

08-Exc 38-1A

-

\J "

L .
- v — ,

08-Exc 39-1A *In Excursion. 39, you were told: “You have learned about electricity from activities
. S like the ones in the textbook without too much,trouble. ' It was the explorers who
had a hard time.” What helps have you had that the explorers did not have which
makes your learning about electricity casier than theirs? You may refer to Excursion,
39 to answer the question. : Co ' ‘ '

.
"
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Fill the air piston with water to the 2. 0 cc mark. Then show the air plston to your 09-Core-1A
teacher. : . _
Box 09-Core-2 contains an air piston partly filled with a hquld‘ Look at the air 09-Core-2A
* piston, and record the volun‘m of liquid i in it. . '
Which-of the following wil rwult from increasing the tcmpg,rature of water’ '09-Core-3A .
. The volunte of the water increases. s :
€ .. b. The massof the water changes. ' | -
The water glows. .. ¢ '
d. The water changes to iodine. : .
A company nceds to ('lesign a device which will show very tiny changes in tempera- 09-Core-4A
ture amd will have the temperature marks on the scale widely spaced.’ 1 you had to
build such a device, what would youuse for the cxpandmg subslanuc in 1t‘7
. Garbon dioxide .
l. Wateg
¢. lron _
o d.*Plastic . ' . v v
— ——— y " r — A‘:T .. . '
As'shown below, a Falirenheit and a Celsius thermometer scale have ditferent num- 09-Core-5A "
bers to indicate the freezing point of water. Explain why the freezing point can be | ' .
represented by two different numbers. 2 L St
' ) °F N °cl-.
% -~ . L : e . )
. G 5 I s
- ) ‘- — -
v . * E o \' (i:
. ° :' — e . -%
- [ 3 : P ‘ \’ P
—dal '
. ) =| (B |
" 32—6 0 Freezing point
L 4
Mrs. Collins went to the store 1o buy & picce of rope.. She wanted 40 pinkies (40 09-Core-6A
little-finger lengths) of the.rope. A young clerk mt‘asurul the rope with her pinkie. M
Whien Mrs. Colling measured the tope, using her bwn pinkic, it mcasurcd only 38 ° .
pinkies. Fecling that she had-been chcatug by the clerk who measured the rope, she v
went to the manager of the store and wmpldmul » What is nccessary to avoid such
“confusion in the tuturc' ' , '
- , & _ a
- ) , )
. ’ ‘. ,,&
s,




09-Core-7A -
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You have taken -its temperature before and after heating it. Write an operational
definition for the change in its heat content. '

! s

-
+—
t

. 09-Core-13A
E

‘three minutes?

How many calories are required to raise 25 grams of water from 20°C to 30° C in

1
..

09-Core-14A

—p—

v A 100 g sample of water yas heated for ten minutes.” The temperature was -256C

higher after heating thdn before. What would the temperature change be if a 50 g
sample of water weré heated undex; the same conditions for ten minutes?
a. 12.5°C | ‘
b. 25°C
¢.-50°C

.

-

Y

'

‘What is the standard unit used by scientists and in ISCS for me_'as‘uring tempe'rqture? -
= — '
09-Core-8A ‘What happens to water when its temperature registers 0° C and when its temPerature
- regnsters IOO°(‘ on the thermomcter shown below? T A
. : ' " C
" , . i“ ) Lo
. . . * _1w ' 3 4
— 90 - '
—80
|
Y
| ™
b ¢ ¢ — 50 )
’ . - . ;-40 . .
- —-_30
. — 20
(43 ) 10 I
- > ° — 0 .. '
09-Core-9A - - Get -a beaker of water and measure its temperature. Report the temperature to your
teacher. . ~
09-Core-10A - You have used a thermometer which contains a liquid in a tube. Describe how it
' ' ~ works. \- - »’
09-Core-11A Mrs. Pickens .COuldn’t get the lid off a pickle jar. She turned the jar upsidz down
R and lowered the lid . into a D of hot water. Soon, she was dblc to twist the lid off
. easily. Why did heating t lld ause it-tq loosen? :
- 09-Core-12A Suppase that you have been given a sample of liquid water whose mass you know.



*,One motel for heat assumes that heat js a substance whickcan flow betweén objects -
and whose quantify determines the temperature of objects. ‘What afe two observable ,

propertles of hedt that.support this heat-substance model?

L)

The dﬂagram shows that the level of water in the test tube was at B before the test

tube was: heated in-the beaker of water. After heating, the water in the tube rose to
level A. The heat-substance mode! can explain 'this. From the following list, select

the letters of the four statements which support the heat-substance exbldnation of -

how heat gets irom the burner flame mto the water in the test tube. The hedt suba
stapnce must . v .. .
a. be composed of large pdrtlclt,s : . .

be able tomo‘c - e
take up space. '
be pushed.
move as rapidly as light.
have mass.
be able to reproduce. |
. be made up of tiny particles.

I N I~

—
-

* 09-Core-18A "

Suppose soméone said that cold objects have cold substance in-them and that wher :

a hot and a cold object are placed together, the cold substance flows into the hot
object and the cold gbject gets warmer, not because it gains heat but because it loses
cold substance. Use the activities you have done w1th hedt and their results to show
that it is heat, not cold, that is transferred.

]

_ ——
' 09-Core-17A

. *,I ‘o
‘What does a thermometer measuré? o _ . C e '.09-09ro'-'1.5A- |
' . " o o
g - ———— +
~ Which of the following is a standard' unit for measurmg heat? ' A\ . 09-Core-16A
" a. temperature - ' : N ¥ :
'b. degree .. . g ‘ v . o °
c. calorie - . - : - - ‘
d. Celsius | . oo

T -

09-Core-19A -
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09:Core-20A .. The alummum cans labeled A, B, and C ate 1dentlcal Each has a mass of 40 grams
S _ Assume that A is hefited, B is cooled, and C is left at room temperature. Whlch of
. . the following results can Lyou expec‘

' B o a. B will weigh njore than ther A or C.

‘e

I \ «b. Bw111welghlessthaneltheerrC : . N
o e c. Awill bp Jatgér than B or C. . : o
oL « b - . d. The size. ofB will not change - .
2 ’}« SRTE ' . 'o?'-
09-Exc 40-1A . * Which of the followmg characteristncs make a liquid a bad- ch01ce for a thermometer '

.. . used to'measure the temperature of water samples? _ _

¢ a. A boiling temperature lower than water’s _
'” b. A boiling temperature higher than water’s ' e .
c. A freezing témperature lower than water’s . ' ’
d. A freezing temperature higher than water’s '
_ e. None of the above ° :
- - ) L' A:L_ - . .. il N - ‘
- 09-Exc41-1A - - If'you hear the TV weather gii] say~that the temp@ature will drop-10° tonight, does
' ' 'ft make any difference whether she means a temperature drop of 10° Celsius or a
, _ . - temperature drop of 10° Fahrenheit? Explain your answer, using information from ¢
‘“ . .7 the dlagram below - . Water .
" _ . 212° — — boils —— 100
. | T | 90 - [
’ . o ::‘. . . - amnad P J
t] ) . 'o_ . ' . —1m & ——— w -
. .’ | .l :'-.“? g ) .. l ‘—-‘1m _70
L L —150 — .
- ~—140 —— 60 . .
. . g —130 § [~
: t 2 |5 .
. E 1»20 3 B N
s - - . _‘__11 »
| e & S
. 4 . ‘ i _w '. -—-'-.m & -
", ' kY ——-.w o
. / o [ \
b :—70 — 20 v
Y — 60 | .
. — 50 '—13.
\ 40 —
p ' 32° —Water — L ¢°
_ freezes L
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. .. * < . - ,_~ -_!?
- "\" Calories are defined using water as a standard. Define calorie in terms of water. © 09-Exc42-1A R
Suppose you go swimming with the Polar-Bear Club in winter, and you go swimming " 09-Exc 43';1 A
at the beach in the summer. . In which case does your body need to supply rhore v T
- calories? Explain your answer.. ' ' -
= - -
In each of the following cases, 700 calcries were supplied to 1000 g of the substance 09-Exc 44-1A
; named. Which of them would show the greatest temperature change? :
a. Hydrogen, whose specific heat is 3.41 N
b. Helium, whose specific heat is 1.24° '
c. Water, whose specific heat is 1.00
d. Sulfur, whose specific heat is 0.175 3
.
' " o l' ‘..
’ , /
o a '
L 4 . ’ n
:\ - q‘: .'-' )
. ‘ ) - . . h ‘_ . /. -" .
- . ] '/ i , L ?_“ ‘ . .-
_‘h s . g . .



Assume that four contain.erspf water, A, B, C, and D, are plgced:in contact with . 10-Coré-1°/~,\
each other as shown. Select the response below which indicates the directions of =~ - '
heat.flow that occur as the containers touch each other. Ignore‘the heat lost to the
air. . B . ) ' . : ’ 3
a. BtoA,BtoC,and Dto C o . ;
b. AtoB,CtoB,andCtoD o o
: c. AtoB,BtoC,and Cto'D ‘ ) e '
. d. BtoA,CtoB,and DtoC Lo
- e o ) T
‘The: four containers, A,'B, C,"aI{d D, each hold the same amount of wétér. The)} are | ' 10-Core-2A
- placed in contact with each other inside-a box which allows no heat to escape or - '
enter. Approximately what will be the temperature of the water in container B
~ after one hour? o
a. Between 60°C and 70°C o N
b. Between 55°C and 60°C . ! o i ,/
c. ‘More than.70°C  ° ' § . o ‘ i
d. Less than 55°C o B : . !
50°C | 40°Cc | 100°C'| 40°C L ; .
A B | C .D /’ -

— - K1 P -~ .
A new substance is formed that exists as a gas, a liquid, and a solid, depending on its / 10-Core-3A
temperature. In which state gf matter would you expect it to be the poorest con- ' '
ductor of heat? : R : s
Gas | _ . S
Liquid - T
Solid ' '
Either b or C
Texas

oo gw

65



" 10-Cre-4A .

-

~-Solid

copper powder

. Jerty’ Tit burners under the three beakers (A, B and C) at the same time. He also '

. put thermometers 1pto the bqakers at equal distances from the heat source, as shown.

1. In whiclg of the beakers will- the thermometer begin to show changes‘ in . ‘o
temperature first? . : ' . R &
2. Why? . . | S - S

' ' ' N ' . . . . . . i "') -

: ¥

e -y Thermomieter ﬁl’hermomete_r o . Thermometer

T “ .
) Beaker A
Liquid water

e

—

‘lu:
10-Core-5A

A couple of students suggested to their teacher that Activities 20- 7 and 20-8 did not ¥
provide good enough reasons to reject the heat-substance. model. They Sdld that the '
balance they used was too crude to detect any slight changes in the mgss of the -
water. What change could you make in the aetrvrtres whlch would make pdssrble

td detect small changes in mass?
3

~ - T o X Y 1

10-Core-6A

Two % kg masses are exactly balanced on the pegboard balance as shown. Suppose -
the left-hand mass is heated until it gets red hot. Thé rlght-h nd mass would .
a. move down, | : . o .
b. move up slightly. b
C. move way up.
d. not move at all. -

A}
.

Right - |

1 k .
Left .A grnass.

[N

% kg mges |




ln the followmg story, assume that both doctors facts are correct Dr Bright is an - 10-Core-7A°
eye doctor who writes pr;esonptrons for glasses.. The model he uses assumes that T S
-~ light tfavels in straight lines, except when it goes from one substance to another,
then, it bends. . Dr. Hoberman, a. physrcrst Juses a model whreh says that lrght is like
a wave and does not travel in straigh mes _

Dr. Hobérman says to Dr. Bnght ‘model and equations aren’t used by sci-+ | :
_entists anyntore. The model does not fit a}l the observatrons made, and 1t does not - - ¥ 4,
suggest further eXperlments _ . '

Dr, Bright answers, ‘“The. model I use explams all the observatlons mcluded in the : _ _
optics_of lens mdking. Furthermore, the arlthme\trc involved is fairly’ srmple and - - . ¢y o’
quick. If 1 used the. equauons of your wave. theor{ my patrents would: be blind )
before [ got their glasses ready.” ; . .

1. Should Dr. Bright. stop using the older mode}\and use the newer; btoader
model which explains more phenomena of lrght" L ' ~
2. Why did you give the answer you did? -- -~ = " ° - .‘ v

Select the best answer. ‘Scientific models come mto exrstence by bemg s 10—Cf;re-8A '
a. discovered in test tubes. | _ o N _ :

b.. found in nature by direct obserVatron N : - et
_' C. produced as part of the data of an experrment _ Y _ )

d. thought upby people. P

. v . " . \ .

Seleeb the letter of the phrasé below which best completes thls sentence Screntrsts e 1Q.~Core-§A
use the heat-as—energy model because it . : ' '
a.. provides ‘correct answers to all questions about heat.
b. describes what heat actually is in natyre and is therefore correct.
C.
d

¥

helps to explain observations and to predict other observations.

. is the only frue model for heat, and scientists found it. o

Scientists accept the héat-as-energy model for heat. This means that =~ > "~ - 10-Core-10A
. a. they have direct proof-that heat is energy. ' ‘
b atleast a few scientists have seen heat as energy with their own- eyes
“\0 ¢ thinking about heat as thOugh it 1s energy explams most of the observa- S
tions made to date. = ° , R -
- d. heat has the exact propertres of a wave. ' ‘ '
¢. no other model could fit the observations made to date.

AP
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B '_ 10-Core-11A. '~ Heat-as-énergy and heat-substance are two models used - to explam heat, Study the
f‘ . chart below, nd then answer the tWo,questnons that follow . S
. . T T Tea BEtXPLAlNEDBY C e
" SITUATION T - [Heat-as-Energy ' 4Heat-Substancc ‘
_ Water doesn’t increase weight _ - - X . |
[ ] . 3 : . . +
= ‘when heated. D i e
: ' Water i iricreases volume when X | - X
: heated. _ Co ' .
* ) A metal rod gets longer when _ X X e
heated. ' Nt ¢ '
Spaghetti tastes better when o S . -
hot than when cold. _ S ' : " |

I. Based on the information in the chart ,Which is the better model? .

2. Give a reason for. your answer.- ' ,
- ’ »

—— Y g

10-Core-12A . . ° Arnold heated 60 ml of aliquid for five minutes. .After heatiﬁg it, he remeagured the
- liquid and found that it had a volume of 62 ml. Lodk at the diagram below Using
the heat-substance model, eXplam the 2 ml i increase in volume.

DiagramA ' DiagramB

- Y ’ 9

’ @' T eomf

,10~Corei13A ‘Ralph heated 40 ml of a liquid to 30°C.- After it was heated ‘he remeaeured the
R hquld and found that it had a volume of 45 ml. Usmg the heat-as-energy model, ex-
plain how the liquid could mcreaSe in volume.

| _ . Diagrarﬁ A Diagrarﬁ B

~

asmid .

P



. *Touch two palm size pieces of paper. Rub‘them together rapidly between your
hands, notmg any change that occurs. . .
. 1f yau keep rubbing them together, how long will they continue to
produce the effect you qhiserved? '
2. Explain your answer in terms of the lledt-as-cnergy model

[}
[

-

" 10-Core-14A

5 . - . N

Suppose thdt the energy within a substance called gunk could be measured and that
the substam,e could exist as a solid, a liquid, .or a gas, depending on the amount of
energy it ¢ontained. ‘erw a line like the one shown below on your answer sheet to-
rbpruent differchd amounts of eriergy. Mark the place on this line where you would
" expect to find each state of the gunk, using S for solid, L'for liquid, and G for gas.

! I :
1 N 1
a ! y .

- )

IR S ' L ' .
~ . Lowenergy S . High energy l

» .
P

“10-Core-BA

A
v

3 . A4
s

. Use the heat-as- errorgy modd to explain why it ¢ true that there is more heat in |

7.000 m! of water at 30° C than in 50 ml of water at 90°€. : .

. —t

o*
.

10-Core-16A

~ '

Using the heat-as-cnergy model, explain; how K‘thermometer works to measure hot
and cold materials. -

 10-Core-17A

.-

— : s

£ K
100 —-.l-'--'--'--"_'----_-ﬂ_—;——.- ——————— — == Input energy
Ui‘ 80 : » - : . N . ) ’
2 . : ‘ - :
Z . e, '
2 60 ’ - . . . q
> ) . . .
&) s .
o«
uj .
( -
w
. Output energy.
B 0 25 50 .. 75 100 -

TEMPERATURE OF THE MACHIHNE

Look dt the graph above. The amount of mput Lnergy supphed «to the machifie is a
constant: 100 units, represented by the dotted line on the grdph The solid line on
the graph represents the output energy plotted against the temperature change. Ex»

plain what happens to the input energy as the amount of usable output energy de- .
~creases. It ~ i :

,10-Core-18A
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In Activity 1012, diagramed below, you converted the potential energy of- the blade .
into the motion energy of the cart. +You found that the kinetic energy of: the cart
‘was less than-the potential energy of the blade. Use your heat-as-energy model to -

)

. explain w_hut appears to-be a loss of usable energy. _ _

-

a

..

. 10-Exc 45-1A

During the winter, Iggy visits a friend in the North who has bunk beds in his bedroom.

Iggy is offered the upper bunk. The héating vent through which the bedroom is
heated is on the wall near the floor. Will Iggy be warmer than, just as warm as, or
cooler than his friend who is sleeping in the bottom bunk? Exptain your answer.

v

10-Exc 46-1A

L4

A scientific model is discarded when ‘
. the developer ofsthe model dics. ' «
b. a model which is less broad, but ecasicr to understand, js developed.
¢. new observations produce contradittions within the model. )
d. a more complicafed, mathematically-based model is developed.

— -

7

10-Exc 47-1A

Consider the cooling curve for sulfur shown in the graph below. .Dc.kribc the proc-
esses that are taking place insections A, B, and C, ' .

500

-

A

Ls

o

SULFUR ' ' .

»

v

TEMPERATURE

. Pt

. TIME (minutes). .

o



Which of the tollowmg tlmo‘(-}ierature graphs best descnbes the coolmg behavnor
of water when it changes to ice?

v K
e . L4 . .
. .

TEMPERATURE (°C)

Diagram a Diagram b . Diagfam c
G 1001 - 5 .

< o

80+ w 80 - w80t
o (14
P >R
<« «.
< «
& g

01 Z 01 =04

- - : E : :
TIME (minutes) ) TIME (minutes) TIME_(minutes).

10-Exc 47-2A

Water is held in place behind a dam. It has poteritial energy. Whern the dam is
opened, water spills out. The-water now has kinetic energy (motion energy). As the
water falls, it turns a large wheel, or turbine. The turbine generates electricity to-
produce power for the nearby city. Has all of the potential energy that was stored
in the water bchind the dam been converted to electrical energy? If not, where did
the lost energy go or where did the gained energy~come from?

10-Exc 48-1A

RS



