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FOREWORD .

To ‘rm/l}m,ent an educatnonal approach successfully, one must match the phllOSO-
phy of evaluation with that of instruction. This is particuldrly true when individual- -.
. ization is the key element in the educational approach. Yet, as important as it is to
' achieve this match, the task is by no means simple tm;_@e teacher, In fact, without .
specific resource materials to help him, he is apt to find the task overwhelmmg For .
this reason, ISCS has developed a set of individualized evaluation materials as part of
its Individualized Teacher Preparation (ITP) program. These materials are desigped
_ to assist teachers in their transition to individualized instruction and to help them
v’ tailor their” assessment of students’ progress to the needs ‘of all their students.

-, . 'I‘he tWO modules concerned with evaluation, lnmzdualtzing 0b1ec tive Testmg and
Evaluatmg amd Reporting Progress, can be used by small groups of teachers in in-
service settings or by individual teachers in a local school: 5 vironment. Hopefully,
they will do more than give each teacher an overview of individualized evalyfition.

‘s These ITP modules suggest key strategics for achieving both subjective and objective
evaluation of each student’s progress. And to make it easier for teachers to pyt such.
strategles into practice, ISCS has produced the associated booklets entitled Pdrform-'
ance Objectzves PZ»‘()rmameAmes.smentResow‘ces and Performance Checkg.. Using. -
these materials, the teacher can objectively assess the student’s mastery 0} /the proc-
esses, skills, and subject matter of Yhe 1SCS program. - And the teacher, ‘an obtain;
at the moment when they are needed, specific suggestions for remedying thc stuJ
dent’s 1dent1hcd deficiencies. : : Ce .

\

«lf you are an ISCS teacher, selective use of these materials Wlll guide you in devel-
oping an individualized evaluation program best suxted to your own bettlngs and thus
further enhancethe individualized Lharaaer of your ISCS program.

?
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'NOTESTOTHESTUDENT - .

..‘.

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

are réady to help your teacher determjne how well you are doing. The performance
checks in this book will provide your teacher with this information. Then your

* teacher can help you with things you, ‘may not understand and can keep a record "

of your progress.

-Read the next section carefully. It explains some 1mportant thmgs about the per~ ‘

‘formance checks in this book, and it gnves you specific suggestions for using them.

- What Ygu_Need to Know about Performance Checks

o -

. You do performance checks when you are ready. Per- ' i
formance checks are somewhat like the questions in the self- .
evaluations — you do them_ when you are: ready, notswhen .
the whole class is ready. - : '

2. Your eacher or ‘both of you decide how many\you do.

"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 threé 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. When k

. 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 matendl and performance ' _
checks based on excursions, ' . e
4. Each performance check has its own number. The number .
is in the outside margin of the page dnd will look lnke this:

03-Core-l7A or 05-Exc 17-2A. These numbers mean ke

-

j-03 - Core - 17 A fand., 05 - Exc17-2 A
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5. Each performance check is separated from thc other
There is a line before each performance ‘check and one after
it.” Some performance’ checks have several parts, so do every-
thing called for between the lines. When there is no line at

_the bottom of a page, you can expect to find the check con-

tmued'onto the next page.
6. Sometimes you will need to use equipment. If special

materials are needed, they will be in bokes labeled with the .
_same number and sometimes the same lett Jer too as the peru

‘formance check for which you need them. :
7. Some performance checks have two or more answers. _If

more than one answer is correct, you must select all the cor- -

rect choices. In such caSes selecting just ‘one answer is not
enough.

8. Some performance checks have no answers. Occaslonally,
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
answer you write. If you are to draw a graph, your teacher
may provide you with grid paper.

10. Your teacher or his assistant will collect and mark your
checks. And sometimes you must ask hlm to watch or assxst
you as you do a check. .

[1. Sometimes a review proceduke will be suggested. "I you
can’t do a performance check, you may be asked to review

a part of the text or a self-evaluation question. You may - o

then be checked on the same material, so be sure you under-
stand the material you review. Get help if you need it, . -
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Get two test leads, a bulb; a socket, and an ISCS battery from your teacher. Charge ' 01-Core:1B . .=
" the battery for one minute. Get your teacher to watch you, Now connect the bulb ) T
to the battery so that the bulb hghts t )

L

How would you connect the bulb-socket to-the b.attery shown bélow to make the | 01:Core-28

bulb light? Write the two numbers for each test lead that-show where the ends of . : ST
_each lead should be connected, S s a B

y N s L. .o ’

. . - ' v | o '

7 127 .
ot L e
o‘ '
/ 4 ’ - ‘

Somethlng that.cM\ge.s in an actlvrtyﬂand affects the results of the act1v1ty is called : 01-Core-3B

a. a problem. o . °

b. avariable. . ) _’ o . -

—- ~c. adata table. " o - . B o

-
i

d. a conclufsion. ‘

T e

. In box 01-Core-4B you will find a circuit that is all set up. Use the good spare parts 01-Core-4B
in the box to find out why the bulb doesn’ t light. Which part 1s bad? - :

Get batteries A, B, and C from box 01-Core-5. Use any other matenals you thrnk o 01-Core-b8B
. you need. Which of the batteries has influence? _ .

A clock aﬂpng transfers mfluence to the hands of a clock.. Why must you wm(Lthe - "01-Core-6B.,
clock sprmg, ‘before it can mdke the clock hands move" _ '

. . N . o e , . .
. T : ! . . w - . L
- s d ; o 3 . bl . b E
> FRKEN J. — \' -

Match the followrng terms by first listing the numbers (1, 2, and 3) on your paper " 01-Core-78"
and then writing after each number- the letter (a, b, ¢, or d) of the correct matching . . ' ' .
definition. ) r o .
Terms ._ . DeYinitfons ’ ,
1. System . .- a. Any object that is part ofa .
2. Subsystem T system .,
. 3. Component < ~b. An object that does not 1nteract .,
. ' ' 'l wrth other objects A . '
' Y . A group of objects that mteract’ L .
! Co with each other - S _
; 0 A group of ‘dbjécts that directly . ' IR
' - TR interact with each other within , ' .o
. ‘a systém : .
, , . N .
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01-Core-83 . " On your papey’, y\;rite the letter of each djagram which identifies.a system. Also ex-
. plain why the diagram or diagrams you chody represent systems. . )
’ ’ ” ' .. ) - ) . T
.\ ) | l ) ‘ . | ‘. .) ) . ’
~ Diagram s - " Disgram b _ S Diagram c
01-Core-9_$ S . T N -
N | AR
* .D ’ '
B |
’ ' . ¢ ' . * . F ¢
T // On the, diagram .above, measure, the distance between the faqllowing points to the '
o L  neapestOdem. .o o Loy o e .o
g . . " '|! What is the distance from point A to point F? "'
CooET ' 2, What is the distance from point C to point D? . -
3. What is the distance from point B.to point C?_
01-Core-10B " Fill a beaker nearly full of water. Ask your teacher or his assistant’ to pour the water
* for you. Tell him when to begin. Use your ISCS timer to find out how long he
_ takes to pout water from the beaker. L e ’
: 01-(}0re-1 1B . On your paper write the letters of all good reasons for using data tables. . .
o a. Data tables list the data in a given order. ' v
_ b. Data tables by organizing the data help to reduce errors.
¢, Data tables make it easier to find how ong variable affects another.
. d. Data tables make sure you collect the same data for each set of mcgsure- o
e ' ménts. C Ty . . -
- ' . e, All of these. L ' C e
Ig
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. " 01-Core-12B -
| Name of | . No. of No.of | Distance from "~ Total - Total Time
Group S l)(ers.. Times | Hook to Pulley Distance for Dragging .
Member agged | Dragged | (em) - ~ .Dragged (cm) | (sec) .-
© |Sue - 1 70 | %0 6300 130, |
Betty 2 6 | -85 si0 - om0 -~ ] Y
Sam [ 3 | 50 | s Caooe . | s | e e
' - A RN . : o .
Study the table. Then answer all of the following questnons ) {". AR . L |
I, What was the distance in’centimeters' from hook to’ pulley when three - -
sinkers were dragged? . g v e L
, "2, What was the total dlstance in ccnumeters that Betty s battery dragged . L
N two sinkers? . R T I o Coh e
3. How many times was- one smker dragged" S o ; . ' S
Write the letter of ‘the phrase below which correctly. completes the sentence. An op- - 01-Core-13B
erational definition includes a descnptlon of ___ the thmg being defined. L '
a. the shape and luster of __ S
b. the.color or odor of _ . o
" c. the way to measure g I A » R
. - d. the wa’y to classify ; ' - ' - .
' On your paper, dnvnde 21.34 by -12.1. Round off your answer to .one number after 01-Core-14B
th¢ decnmal point. A - - L :
()n'-- your paper, multipl_y 8.22 by 1.4, - 01-Core-15B- ~ -
~ Add these three numbers on your paper. 2.21,3.44, 1.5 B e F ’ ’01Core-1BB
. ] o . o . _ .
Subtract 7.88 from 9.9 on your paper. 0.1-Core-173
Your teacher will observe };ou for this check when he can. 01-Core-18B
"* Your teacher will observe you for this check"whe}l he can. . . 01-Core-19B =~ -
Your teacher will observe.you for this check when he can. - 01:Core-20B |
AY.Qvur teacher will observe you for this chéck when he can, ! . 01-Core-21B
L. — ) — "4 . ) v 2 Pri— ; | IR " 3
Your teacher will observe yqu for this:check when he 'c.ag. 01-Core-22B © AR
i . j"*'lr E -11.’ - ‘.'. - — H - —
' \ (-{l:: . . ) /"
. \ A . , R ,‘-l'v ¢ )
Y Co Lo - AR T
;o , f,:l f \*‘\f ?‘3’;:" 5‘ s ¢ ‘ ~';" '4"9' ’,.4 . . -‘;‘ ' ] . " F 1\.'5‘. >
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01-Exc 0118 Whrch off the following tells the mam advanthge ot’ the metnc system whrch makes
O ' it usefyl in measurerhent problems? Vo .
L -7 a Worldwide use of the metric syst Em -would aid tworld trade-'more than
e T worlthde use of the English. systen}. o
- ’ s  b. The units of the metric system arg related by factors of ‘the numberten, ’

and th,erefore"' changing from ‘one unit to another is easier.
7 ¢ The meter has a more reasonable historical basis than the yard
ol * " d, The metric system is-more accuratg"than the English system.
. O s : . . . \ ) "

' 01-~E)tc 01-28 " The measurement system that is used. in ISQS science is the
: " a, English system. - ’ .
+ . b, Metric systgm.

*

. .

T . S " ¢. Roman system. N
o v ' d'. ?Egyptian system. | -
’ ) « 0 "~ ’ o . -
.. 01-Exc'03-1B" In Excursion 3, you studied twer forces = ltft and drag — dcting'on two sinkers.. One
' S : force was greater than the other. You found this by making the two forcesact di-
e : rectly on each other. Read'the two- examples below. Whtch one makes a dtrect com-
parison of the two variables? - ' '
a. Jack pulled a box of bricks and moved it. Jxm pulled a box of rocks and
.and moved it. Who can pull harder? o

b. Jack and Jim pulled on opposrte ends of a rope agamst each other Who .
.can pull harder” . .

’ - ' ‘
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Which of the following' is an operational deﬁnition”l . o
a. A ruler is a device for megsuring length. SR

b. A. lariat is-a long, light rope with a noose, used to catch llves;pck ;

¢. Radioactivity is a flow of particles or energy from unstable atoms. The
~ particles or energy cause a Geiger counter to click. The amount of the radio-

activity is shown by the number of clicks of the Geiger counter per second.

' 02Core-1B

' ‘Imagine that everyone in your scnence class used the scale that he marked in washer

umts"
1. Would this cause a problem dunng the sehool year"
2. Why or why not?

02Core-2B |

Suppose you were asked to we’lgh a stnught pm with yyour force measurer. List the
letters of all of the things below that you' would need for your force measurer;
' . A'longer scale cgrd .
b A scale card calibrated from O N to 0.1 N
-¢. A very thin blade
d. A thicker blade

o

*.02-Core-3B - -

ply drea. From your teacher, get a spinigig disk and an eléctrlclty measurer base.
\ort to your teacher how mueh the spmlgig disk weighs and how much the eleg:-
#Y measurer base wenghs .

et an ISCS force measurer,.2 blades, paper clips, and a newton scale card from the -

’

02.Core4B .

e

Get box 02-Core-5B from the supply area. Use an ISCS force measurer, the newton’. -
stale card, an aluminum cup, and paper . clips to weigh cach of the two. objects. On

your paper, write, the difference in ncwtons between the weights,

) ) . )

_ 02-Core-5B -

>

AW
“Jack welgheJ some sinkers he brough from home on his force measurer He added ™ ' O_Z-Core-GB '
the sinkers one at a fime to a hook on the end of the force measurer bldde Then, o
he ﬁlled in the data table below. \ Y '
. Number of Sinkers R Total Weight : R
on Hook . of Sinkers '
B ' (in newtons)
8 R ‘ v .- * “
l - \ . 0.°9 . .oy )
’ ' 2 ’ . _\3\ ] 1.7 h’ LT ) .5 .‘ y
| <3 C 2.4 . ; s
’ [N . - . - . .. .
. 4 : 3 3.3 ] i . . [] . '. .-
‘ . i W » NI 4 e
. .5 Y42 LT ey N ma
_ ) 6 IE 4.8 - , bt
. Statc what the tablc tells you about the welghts of the sinkers. o E
' O T ~ " T — v
. , ."t . v - ~". - . N
. . :l\ g , 4,‘:‘ .-" ,‘ "_ N &
v Sy " - o by Tk
Ce T own g v e . g v

.



" Marvin .did Excursion -3, which eompares werght and drag On 3 separate piece of
graph paper, label the axes as shown below. Then construct a graph of Marvm,sf
data, listed in the table below. The table shows th ;agggg power of the droppmg

: smkers. Drawabest-ﬁt lrge for the plotted points. -, , &%

.0 ,”'_ "".\4 - "."‘1» (
. 3&‘*;*_ -, ,’ , ”. s ‘_ . . 9 ) -
. . ":, S . v '
2 . 12 nr
. °® i B ’. + 10 . -
d R . ) - 1
« | Sinkers o ginkers Q "o
. Dropped* Dragged -' 98 i ' M
. R ' <. v :
. ' ; A 2 \” - g - d .f ¢
. 3 6 ) .’2.’*6 N '.
’ 5 10 . N .
V 6 N 12 : o 3 4 -~ [y
o T, - - ’ .
O N " Vw 2 .
. \ ‘n'-: : 3 . 11
N ‘ T _ - Ta
. . 0 .2 4 6 8 10 12
- ‘ _ SIN.KERS DRORPED -~
: ¥ =3
02-Core-8B . " Write an operatlonal deﬁmtlon for. weighf usmg an ISCS force: measurer in your def-

{mtlon - S \

L

el 3 -

. 02:Cor0-_.9B

Ask your teacher for a force measurer "with an a]ummum pin in it. Do not remove -
the pin. . '

Answer the followmg questnons by llstmg the numbers (l 2 and 3)-on ‘your paper |
and writing after each number the answer to the corresponding question. .

1. Does the’ force .measurer have the thifi or thick blade attached to it?
2. What is the-number of the hole the pin is in?

) . 3. How much force'is on the aluminum. pin? . .
02-Coro-103 From your teacher, get force measurer scale card 02-Core-10B. Use your force
' measurer with the thin blade to weigh a sinker. Have your teacher watch you Rer .
.port the weight in the umts shown on the scale card. v : .
'02-Co_ro-11B‘ o On your paper, write the name of the metric unit whnch you u§e m ISCS for meas-
- uring force . A . e
B 02-Cmé«“128“" o On your paper, write the words that comple'{e the sentence below. ' <

If you want to know if a force 1s actmg on.a tenms ball, you would look for
ohanges in the ball’'s ____- or._h__, : . O B

. B oy
Ry . ! /

- - _( - oy 7

~
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Get a coxﬁpass and-a heavy washer from the sixpply area. Set the compass on your « 02-Core-13B o
desk. Bring the heavy washer very near to the-compass from three dlfferentdlrec- - . e
tions. Watch what happens. . - >
' 1. Is there a force acting be'tween the heayy washer and the compass? _
» 2. How do you-know? A . _ . A /
— . | 02-Core-14B
, .
- ‘ / .
\. o R
4 Y . K ’ ~
» ‘ a » 0‘
< o, - .
v .o ,
Diagram a » Diagram b N
The two punching bags being struck are alike.
1. Which diagram shows the greater amount of force bemg applied?
' 2. How do you know? et '
?- - - __a
“Write an operatnonal definition for force. -Reémember, an operational definition an- ~ 02-Core-158
«  Swers two qucstlons - . : ' ~ '
Suppose you wanted to write an operational definition for something. What two . 02-Core-16B
questions would you have to answer about it? , ) ’
& . & hd > L - hd
A cup w:%x four washers in it is attached to the blade of a force measurer. Name the 02-Core-17B
kind of fBrce acting on the blade of the force mcasurer, causing it to bcnd down. X ' N
' When a large book is carefully pldced an a pdper cup and then relcased, the cup'is 02-Core-188 '
crushed. What force causes the change in the shape of the cup? ) ! -
. _' o l.
- It would be very difficult to define operationally,terms such as love or honor. State 02-Core-19B
two reasons why this is /ﬂy ' ’
- — —— . = i
Look at the diagrams of the mcasunng instruments. What needs to be added to + 02-Core-20B
them so that-you could tell your teacher your measarcment withouthaving to show .
h1m the measurmg cup or the mcterstzk" :
. ) . .\
rsti o | : T Measuringcy . X )|
¢ i . M - , ) & .

- ! ' el N o i _
- . - - .
. . . : . . - )
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Tie or tape a string to a magnet as shown below. Hang the magnet on the thick force

02-Core-22B

List the letters of the situ?ns described below in which there is a force acting in

_addition to gravity and fric

a. A force measurer lifted from a desk

02-Core-21B"
measurer blade: * Measure the combined weight of the magnet and strmg. Number
and record your results for each step of the following. * R
1. Record the combined weight of the manget and string. .
, ¢ 2. Attach a screw head to the magnet as shown. Pull gently on the screw
' until the magnet releases it. What is the for_ce measurer reading when the-
magnet releases the screw? - . ’
. - 3. How much force did the magnet exert on the screw?
. s ¥ .
’ 9 v ’ - . .
L
0-10 Newtons
Force measurer
] ‘
' v
] o :
, K ' 'J. : String
- ° . .
. B . : . .
Tk - - . -
. T . O |
— 4 ] 0 ‘
= Y Magnet : o
\ : | ~ Screw _ .‘
" o |
. 4 .o ’ N w
R ?

|
|
|

~

b.. A rock smashing th.r\ough a window
c. Two carts hitting h

A d. A motorsittingonas elf et o
ro e. A bus parked ina garage S o -
. 02-Core-23B -~ Ifan Obje(,t is to be used asa standard unit of measurement name four thmgs which
- REBTLN should ‘be trué about it. ‘ _
co ' L . <
v - “ . - © . N
' ' wdd Ve T

Tt
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Arnold- was given two old and 'uncﬂibrate?spring scales, A and B. He calibrated - . . 02-Core-248
each spring scale two times.- The two drawings below show the results of his calibra- - ) S
- tions of each scale. Arnold must use one of these two scales in an experiment. B
1. Which spring scale should he use?

”

2. WI}X? .
: vq N n oo I —
Trial 1 . Trial 2 rial 1 , Trial 2
O O O
‘ h]
i . Scale A ; ScaleA || | Scale B Scale.B
. 0 0 é ) 0
' 1
2 = 2 . 2 2
3
’ hJ ‘ howed . i ! J ¢ : _J
" Calibrations for Scale A Calibrations for Scale B*
¥ . '
& * .
I this course, you often make several measurements which you are then asked to” " 02-Exc06-1B . K
multiply and divide. Suppose you were to use the scale below.
+ 1. Would it be easiest to report, multiply, and divide the ‘measurements 1f .
~ the units ot the scale were divided into 9, into 10, or into II qubumts" o
' ' 2. Why? '
.. . ; [ ) R
P . ' ” . . . ] e .
i G
- A
. @ [ .
e i i 3
! g‘ ! \ ’ ' .

4‘\ -



1. Which of the scales below would allow yow to make the. most accurate

02-Exc 068-28
measurement from A fo B" _
) - 2. Why? o : .
O A S 3 '
. Scale‘ L - : f : ] — .
. 9 1 Bl 2 3 o
Scale b : , _ : . .
‘ o B 3 e
‘Scalec || L Jl, 1 L
02-Exc 06-3B - .

o
(2

Q
* Scale 1 |
R
. S
Scale2
' ’ : 6 .
Report your answers to both questions below in decimals. ' . e
. 1. On scale I, what is the reading at F? At D?
' 2. On scale 2, what is the reading at M? At S?
02-Exc 07-18 . Write the letter of the best answér. When the size of a unit-of measurement such as

the meter was first determined, it was ' '
a. set by a group of men who agreed on its size,
b. taken from a list of standards passed down through the years
c. naturally set by something in nature. !
d. taken from the experiences of people

e \
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The cubit is a unit of length based on'the distance from a man’s wrist to his elbow.
The palm is a unit of length based on the width of man’s hand. \ '
" 1. Why aren’t measurement units such as the cubit and palm used very much
today?
2. Why are standard units such as the meter dnd the gram used 1nstead"

02-Exc 07-2B

v
A

.The brightness of a lighted bulb was measured with-a light meter at several distances
from the bulb. The.data are graphed as shown below Notice that the light bright-
. ness decreases as the distance increases. .
» Compare the change in bnghtness betwegn the distapces 1 foot and 2.feet wnth the
- change between 4 feet and.8 feet. Choose the words which correctly complete the
following two sentences.
1. When the bulb and meter are close together, a small change in dnstance
-produces a (large)(small) change in brightness. /

2. When the meter and bulb are 'far apart, a large chdnge in distance pro—,'

duces a (large)(small) change in brlghtness

120

100

' 80

60

40

'BRIGHTNESS OF LIGHT (in foot-candles)

2 - !

Tt ) 1 gl 1 .
. 0 1. w - . 7
BULB‘METER DISTANCE (in feet)

02-Exc 08-18

+



How can you lift a crate from the floor to a truck with the least amount of work be< " 03-Core-1B
. ing done on the crate? Select the best answer below. ! : _ -
. . a. -Any.way youdb it, the work on the crate is the same. e
b Lift it with your hands, : - : : : ‘
¢. Push it up an inclined plane. ’ : . :
d. l)se a pulley and a rope. ” " . _
i - : . : - : . }
Measn.qe the distance between each of the three pairs of points, and report your an- -03-Core-2B
swers in meters. . , N R ) -
1. BtoC : ' ' . .,
) 2. DtoE ' ' CC
3. AtoE R
. : 4 Son . o Yl
AT “ ¢ N\
}
i
’:' - -
. ) E
B .
- D .F Py
o. 1 )
;
In. each of the followmg cases, make the changes asked for, o : , ‘03-Core-3B
e 38m—___ cm - .
2.09m=_% _cm ' N '
3. 75 em = .m '
4. 8cm=___m - ' . '
Name-the metric unit in which work is measured in ISCS. . L C - 03-Core-4B
Find out how much work is done when you lift a spinigig from the floor to your 03-Core-5B

“desk top. Get the equipment you need to do this. RQcord your measurements in
newtons and meters and record the answer m the correct units. : L &

hl

“n operational definition for work js ... _. " | Q3jCore-,68

oy, .

, Complete the sentence below. - ~ 03-Core-7B
RN v . .

, George llfted the box from the floor and put it on the table. His 1SC8$ cla_ssmatc.s‘

sand he was domg —.__. onthe box : -~

. ) . . ) C

BN
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03-Core-8B . ~ A force measurer was used to pull a half-kilogram mass across the floor. What meas-
' ‘ urements below would You use to measure the work done on the half-kilogram mass?
Choose as many as you need.” Do not calculate the work done.
.~ a. The mass moved for 60 seconds. :
b. The mass moved 160 cm.
c. The force measurer scale showed 7 newtons of force
d. The speed of .the mass was 2 cm per second.

»

~

-

03-Core-9B ‘Match the terms system, subsystem, and component with their de’finiti'ons Write.
' . the number of the term and-the letter of the matchmg definition on your answer
. ~sheet. , :
' Terms - - " Definitions :
1. System - a. An object that is part of a system
2. Subsystem Y. _ b..A person who fights another
S 3. Component (\of asystem) = c. A‘group of objects that interact

with each other-
. d, A group of objects that interact

’ dnrectly within a system .
e. A group of objects, such as a hat a-
> . ' ) book, a feather, and a clod of dirt
03-Core-10B - | e ,-
3 Upper hook ’ s
v L )
_ Beam S
2 ' . : A Upper pulley -
Hands == s '\
Arms . '
' Lower pulley Lower hook - .
Phil . : .
Box .
v \ ! \
’ if
(e ) Phll S box-hftmg system is showh. List four labeled eomponents which form a sub-
N o — systém in the box-hftmg system S .




. . ‘
Study the diagrams below. o ' ' ' . * 03-Core-11B -
1. List the letter of each dnagram Whlch shows a. smgl@ system.' :
2. Explain’ why-any- diagrams you chose rep_resent systems.
Diagram a ‘ Diagram b -. -+ Diagram ¢

S GE GEin Gr ol ar Sv En AP AP G2 en s Gp G T S an W = =) -

N e — e emee - ——————————
.

Study the diagram of the electric drill. . : o 03-Core-128
.-List any of the sets of components. listed below. whlch can.be ‘considered ' '

. a subsystem ' _ _

2. Explain why you selected the sets you dnd o [ : .

X , Ring gear .
) Drill bit\
Terminals , o= . . ‘
; _ : C: "-Motor Chuck ; . :
. T - Drive gear SR
- S 1. Drive shaft - ‘ ,
Prongs - Cord . A v ‘ - . - _ '
(. Tl Plug iy | o C e T o
Componen . . . . I A N e ‘ :' L o '* -, :
a. -prongs, plug, cord : R .+ d.” terminals, plug, drive gear - .
b. prongs/~ - S e. prongs, cord, drive shaft * v : '
c. motor, drive shaft, dnve gear o . o : A .
Select the phrases whlch descnbe the relationship ‘between work and systems. A . 03-Core-13B. =~ -
system can ¢ . _ S : N
a. have equal input work and output work. PR C Ty

" b. transfer input work. . Lo | o o

c.- have higher output Work than mput work. SRR -

" & use input work to do useful work . Lo I

e — 5 - . r% ‘ - i - 3 y .
. . ‘ . -- VA . 'y I | : v.,. . s ~'-'y . p ' L . , ’_I_- o
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-7 03-Core-14B

o *

Ld

Look at tthelow. “The farmer (B) wants to lift a bale of cotton (C). To
move the. cdi puts a beard-(A) over a sawhorse (D) and places one end of the

board -under the cotton.” He th.en pusites down .on the other end of the bOard and

7

lifts the cotton - . ® ‘, e
. What is the letter of the input component" - F
2 WW is the letter of the output component‘?

ll
n ) i‘ ! - v >
o N
. < ' ! ~
03-Core-158 In the diagram, consider the ball ¢A), the ruler (B), the table edge (C), and the % kg
' mass (D) to be a system. After the appropriate number, write the letter that identi- ¥
fies the source of ‘the input work in the system and the letter that 1dent1f1es the ob-
ject on Wthh the output work is done. T .
. . The input work is done on the system by __ _. ' ’ .
' 2 The output work done by the system is done on ___ - . ' 1 i 3
|
“ +
_-03.-COr‘e-168 - In the diagram below, think of ‘the balance arm as a system.. The force measurer
- shows a reading of 8 N and moved- down 0.2 m: ' The 4 N weight moved up 0. 35 m.
|. How much input work was'jone on the system? .
_ 2 How much output work was done by the system" C
L : "‘ D ' ‘h
! K3 R ‘ ! i
EEA
";‘,- ot ‘ - . ~§§l;i“-
Iy ’\!:- ‘:2. . : &



Jean checked the equal-arm balance system shown below. In doing that, she lifted"

* '03-Core-17B
the 4 N weight 0.3 meter. Her partner Sally asked hehow much input work she had '
put into the system. What is the best answer J ean copld have given?
a. Exactly 1.2 N'm- . .
~ b Just alittleless than 1.2 N'm ~ ﬁ , _
c. Itisimpossible to say, since no force or drsta'nce surements were made.
of the input work. .
-d. Just a little bit more than 1.2 N: P
. e e ’
. . 7
/[\
= 2
4N
Y
i
’ ¥
/.
| } .» ’ -
N |
Find the average of each of the following two sets of numbers. Show yourowork 03-Core-18B
J.1.5,35,and 24 o - '
2. 1.5,2%6,and 3.8:
Rene counted the turns of a phonograph turntable for one minute several times. " Her ‘03-Core-19B
data from several trials are recorded in the table below. -Why is the average of 78
turns probably closer to the actual number of turns per minute than’ the individual
figures for the six trials? ,
Trial | Turns Per
' Minute
1 79 A
-
_ 2 80 < S _
W T 3 76 Co '
SRR FE e . '
4 T l_' ' 79 e,
- | . | '6’ ) MJ.7;'7- | B ’ .
L r Average 7§ ‘-_.}::; ‘, @ '5'

e N

24
\

o it
Lt )
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. -03-Core-20B

Four studentﬁetermmed the weight of a jar ot‘ sodium sulfate. Each student '

werjled the j jar ‘two times. Therr data are shown in the chart below

‘ A [Student | Trial 1 Trial 2| - ¥
o _ _. : o . (inN) [ (inN) ' .
| Bil 4801 pp4.798 | =
. |Am 4803 | 4.802 _
> 1At | 4997 | 4799 '
Dick 4, 796 1 4. 803 4 .
¥ .
Why shouldn t the students expect to get the same answer each time?
03-Core-218 Get from your tea%her eithér a copy of *the graph below or grrd paper (On grrd gaper o
‘ copy the graph bélow, label the axes, plot the points, and draw the line. ). Usmg the ) k
graph, find-the mags in grams of the followmg : . B
‘ 1. 11 sinkers : S ' : '_. L e
, 2. 3sinkers’. ' SR ' ' Y -
: _ 3. 7sinkers 30 ——— r— .
; 4. 5 sinkers ' 1. 1 . 1. o
. ) | - S PR
» 25 - ' —dV : ‘
20 | ' s
. ) N
L] g ‘. 3
s’ ‘ l < 15i . .
. m -
AN ' w -
Z
it .
U) .
£, |
| 2o 4 6 08 10 12
~ NUMBEROF SINKERS - .
. - -
o ~-03-Core-22B _ Bill attached his force measurer to a chalkboard eraser and then pulled the eraser
; o T across his table The forte measufer: readmg as the eraser moved along was 0.3 new-
a < " tons. What is the. name,of the force_ he was measurmg? . oo ’
E qa;pore_-gas- _ ’ .-Explam why the work put mto a system hasrt‘o begreater than the output work de-* -
i %, " S ' | Sll'ed‘ - L . Y « ’ e - It SR “F‘.:' -
. a" v, * e ) ’ %
X oo , . - . w7 k
"\ ! e PR
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Whén you rub sandpa“per on a board, the sandpaper gets.hot. What force causes the

sandpaper to get hot? ) '

1

"03Core-24B

- 1l

.Thmk of an empty box bemg dragged actoss a concrete drive. ‘What would happen

" to the amount Qf fnchon if two’bricks were placed in the box"

*

A

03-Core-3%%
-/

o

)

Mr. Jenkins wanted to find out what kind of gasoline was_best. He also wanted to

-know which %fgm four cars went the farthest on a gallon of gasoline. He put a dif-
ferent kind o

soline in each car. He then. drove each of the cars and checked his
mileage. . What is wrong with Mr. Jenkins’s experlment’ o :

e,

03-Core-26B :

MR B
.

Phd

Joan did a study of noise. She dropped a skate wheel and a smker from her desk top -

onto a carpeted floor. . . .
1. Name a variable that is unchanged in both cdses
2. Name a variable that changes in the two cases. '

.

"03-Core-27B

r—

A toothpask manufacturer wants to know which of three chemicals w1ll best de-
stroy the bacteria which cause tooth decay.
)Vhat variable should be purposely varied in his experiment?

After the manufacturer has made the changes proposed in part I, what '

varlable does he study the changes int?”

2

L

03-Core-288B

- A racing Car owner wants to know which of three kinds of engine oil will allow his

~car engine to make the most revolutions per minute. Naturally he will make all the

tests on his own engine, Name two other factors he should keép unchanged if his
trials are to be useful. f

AN
.

{

03-Core-298

In the pulley arrangement shown in the diagram below, the IMKISS and the pulley to-
gether weigh 20 N and will be lifted 20 cm. "Read the séntences which follow. Se-

lect the one-quantity in parentheseq which best eompletes each aentencc and record ...~

YOUT answers, .
1. Toraise the mass and pulley 20 cm,
the force would have to move (10, 20,
40) cm. .

.2...The amount of force required to

raise the combined weight(‘of 20 N of
the mass and the pulley by pulling.on
the rope would be about (10, 20, 40) B
newtons. o

03.Exc9-1B

e -
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o (- . ’ 7/ '\:‘- o . ¥ .
S EA— _ — - ~ ‘ g AN - ‘ . —_ .
- 03-Exc 1038 "I EXCurslon 10, you mvestigated ‘the rélatlon of mput work to output -work uslng. .
. s three different pu}ley systems. IR o :
S0 o .+ 1, How 'does the 1nput WOrk corppare to output w0rk in movable pulley sys-
e e . :' tems" : 0 ! i P
e i Why would you use movable pulleys to lrft objects' LA
o . : _ o r - . ' L = e : ‘
' ‘,-" - 03-Exc 11-1B. The piano movers trled to use a ten‘foot ramh\placed over the front steps of a house,'-'_ -
A\ ' __ to move-a pﬁano into the house, They:couldn’t push the’ piano up the ramp, ~ '
_— o . . l.-If the men replaced the ramp with a'strong twenty-foot ramp, would the " *
_ ) PO T e foree redulred to push the piano up it be decreased increased, or not changed" o
R e 2 Why is this the case when the longer ramﬁ is used" e >,
. . - v’ [y » _4, ( 2 ‘_Af — . L — . f’l
. .03-Exc 12-1B: ** Mrs. Wllhams holds a secsaw while Harold, who weighs 400 N, “clighbs on the right
oL e Lo end 3 meters‘from the pivot.~ After his sister Lela, who welghs 35Q, N gets on the_ )
N P : other end .at 4 meters, Mrs. Williams lets go.
o 1. Will the greater moment thén cause the seesaw to turn clockwrse or coun-
! oo .0 terclockwxse" e ’ '
- 2. What ts the amount ference in the moments"

f

i (
\
\ - y - ! \ ! S — — v
' 03-Exc 13-1B Find the avegage to one dec1mal place for each set of-numbers.’ Show your work.
T . 1.M8%, ', T% .
T Lo 2, 4%, 5%, 3% . 4
" : . . _I% - > L. —r ! - . < e
C - . : TR




" The wood block shown belovg is dragged three timés over a table. Each timea dif- - 03-Exc 4B - :
férent surface, A, B, or C, is on the. table Whrch statement below best descrrbes the' e )

* result? The force of friction - . . ; S ¢« 0
< a0 will be greater on surface B than on C because the werght on B is greater : o ;
a0 thamon G . . , AR - (
G e -2 b: .will be greatest orn Surface A because all the weight is on the smallest surs oy - U o
[ f . face. . . 4 ., - :’,_ g ",. .# Ve 2
.. .c. will be the same on all surfaces because . the total werghbrdctmg on each S v
surface is the same in all three cases. L KR LIT I SR L
d. wrll b‘b the ‘small_est on surface C b‘ccause 1t has the greatest area: .. - N
' e A -*
° . : . T, . L b FEE . .L( Q .
‘i . . - " AR
N T e . .
. ‘ ’ ‘ B : ' o s® )
. ‘ C ' (% et a ) o ¢ N c‘l"
. . . \ ) . " - 3 a ) . , . .
N [l - . P LA ,
. : I S
. ' o - Y' 'J‘~ .
' - A o D [} S (l.‘" ‘
. 0 . A
’ o . ) . . ,_;'_ -
A3 ‘n . ’ '
. - g v . L . S
' ‘A— , . or& ‘-" \.j‘:ﬁ - '
) . - ¥V ' - e ]
- . . ) s ' . A v -
hs ‘ : " \;?\\ ' . ‘\.’w
. ' ’ ° . ‘\X .
‘ '.:\\ - ' !‘
v , ’ : » ' .. ~ .“\\\
) ' ' * - IR
3 ..
N o ' » '&‘ o - . -
J i . - L g ; ’ -
. ) . . . Qe .
4 : . ? . .
v i : . 9 , . . Y
. N - 4 n 2
4 . ' . ‘ -
v A M ‘ . Y ) . AN
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" * ! ? ‘ .
s o / . '
T !
-’.‘. " " ’ B
. v




- - .
. N, N
R R o
e S
2. N JO
r
. ¢

1 Imagine that a cloekspt‘ing is. -wound or a tmgger is cocked What kmd of energy 1s . T 04-Core-18 - -

given to the clockspring or the' trlgger" Sefect the best answer below N o
a, potenttal energy / P L ' SR e
b motionenergy © . To T oL _ R o
“c. gravifptional epergy * 7 — B
ey LT A
: Loa,degt eanqons, diesel fuel, -and a- roek on‘a 1edge have potentxal energy As poten- - _04-(:_ore-2_B‘
tial energy i used in that- ‘Sentence, what does it mean" S R P SR
. s T— - ——— \ S ——
" The spinigig is rolled up the track frqm 3 to.6%s the sinkers unwmd from the shaft, '04-Core-3B -
" ,Record the'letters of any ineasurements you would use to calculate the change in the L Coe
potentnai energy of the spintigig. Sl e N T S *
a. Weight of the sinkerinnewtons « ~, = O % el e e
b. Weight.of the)spmtglg in neWtons el v - _ . . '
_c. Height 2 jn'meters - ‘ «M.‘v"" S A T N
" d., Height 5 above the floor jn meters .~ - \ S L o e
. ¢ Distance 2 up the track in meters I"""q 1-«——""‘ . Lo Ce
RS R R _ ‘ S ==y 5,
. . . . 4 A ]
4 ¢ ) " : - 2 _
: 3 == — e ——— : > . oo
.. o s - =— RN |
¥ AP
! go '§, tn
o ot :E s 4
’ fl ) ' ﬁ h{ ;
/ A . .
y N [ IO (R '~----:: hEELY ' ‘ o o, '
Three different hammers arg used at the circus by some of the performers-to'drive™ - 04:Core-4B -
tent stakes into the ground.. The height at which the hammer is held before swinging .
~ is given for each one. Calculate the poteritial-energy each-hamnier eould supply to-
drlve the stakes Show your’ealeulatlons And dnswers on your pqper .
S oo N ' . : . o : ‘_._
. - Performer : Wexght of Hammer " H_e,igh't abovg._-,stake‘ R e,
B Lo e . (m néwtons) ' | (inmeters) ‘ . ; '
I. Midget™ |’ 4.5 -} 06 .. |
e 2. Average Man 83 .| 7 13 o
-1.3. Giant +~ oo 130 ’ 20 s L
\“ —— : - -

. - .
. . "y . .
S N N ’ PN S T L ’
. o N . L L : o - 0 . g 8 " . . .
. . ‘ . b, T
. N N 1, . LI
a0y ., . - * f
" ~ 3 .




-- : “". - \;/‘” 7‘:: IJ.". . " ’-;/1}“ A v '
ol g ARS P . Sl L ' 4 ,
i+ i . : 7'. hi ' '3;'
T:'T i * s \ F . . . - : . ,
" 04-Core-5B . I, If Harold lifts a box off the ground to the top of a wall, does he give it
‘.8 ‘ .';‘.."t': Ct\crgy . e o
, o 2.1f so, ,whdt kmd of energy does he give 1t" If not, why doesn3t he give it
. energy" e - . :
' . e ... ) . !
; 4_1 ' . 1 - Y — 3 4 L) 5 -
. .. 04-Core-6B _ ', ’ What is a umt m the metne system used in lSCS ta report the gravrtatlonal potentnal
' . - energy of an objeet’ ’ - S S \
~ % 04-Core-78 Your mstr.uetor has suspended an object, laheled 04-Core-7B,-above the floor. Use
LWL e your force measurer and meterstick-to find its pbt‘entnal energy .Show your meas-
‘ ' ' "/ ureménts dnqealeulatlons . :
' 04-Core-88 * .Look at the dlagram below. The motor htts the werght when the wires:are hooked
o ‘ ’ from {he battery: ‘. '
; . ¢ - *.1. Namg the component "doing the input work. | “
i 2. Name the component receiving. the output'work. L
—— : e i ISCS motor ' .
- v ‘ . ‘- S - q- .
'-' l ' , ¢ (- -
. 5.‘-. .
: Thread .
fw ‘ ‘ ¢ * ¢ ¢ .. - ‘- % h
LS o “,' . \ - . l‘ B ) e, T -
) e . N
g ’ AL, Weight  §
. . . LT
LY ‘ . ' " ' s o™ 7
o~ \ N ‘ b - ] ”
. ? S
'ﬂ_ T P T : ~ ,*
- 04 -Cpre-9B, What does inpuﬂvork mean? . ‘
04‘Core-1OB beleet the phrase that eompletes the following sentence, The‘object that does work
o on something else in a system-is called the - v
a. output work. . ‘ S
. .. b. input work. . e )
- . ¢.” energy receiver! - e e
" d. energy supplier. co . . -
] - . ' _ s
. — — 43 -
'04-Core-11B ‘Select the phrase that eompletes the fo]lowmg sentenee The object that hds work
L : ‘done on it by something else in a system is called the
“a, energy supplier.- - S -
T " b. output work. . S ‘
. ' ¢. input work ' » . . . . .
. 5_ ) d. eneréy rece,ver R N L
. - ; T v :,. ’ .42 9 l ‘ '

!:"v_' O
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Tell -a wly in’ which you can decrde whethei' or not an object has motion energy - 04-Core-12B- -~ -
Y'ou may use an. example if you wish. | | I

-~ . 4 . ... N Lot o ¢ N ) I. '
Set in the roller beanng blocks, you.haye g 4-disk spmngrg with a string .wrapped ) :04—0«0_435_ ey

- around' its ‘axle.' Attached to the string is one sinker that can fall | meter and cause . ..
the spnmgig to spin. “What effect would mcreasmg the number of smkers haVe on the

spmrgrg S speed of rotatlon? ST ‘ : o t ,
Suppose your spmnglg turris- 15 trmes in 30 second§ What is its speed in turnsper - - '04-Core-148 B
second? Show your calculatnona on yOur paper - . : v :
What does the curved line on the graph tell y()u about‘the birthrate of bearyin the ‘ | : 04~Con-158
game preserve? (Hrnt" - Compare the chgnge: in the birthrate. between the 5th anc AT =
" 6th years with the change between the 18t and 2nd years.) — s L
; | 2 6 Tl - .
‘ ‘ g o 5 . .
;:‘ m\ » . ‘I.
[THET . L > w
, og ) P
- &5 3 .
_ . g &:c'p AT -
. . §§2 ("‘. :-.‘
AN S .. . ’ z o 1 . . N ? - '..-l.r".' y‘
.- 1"- ' B . . . . o . o : ‘ :) : “'“% 6 . . .:- ] . ‘:\ ] v -:_ ";I
- YEARS - N o
_A - . — I . . - P M- . : . — — l-'.‘l' ‘ \
If you are asked to report the speed of a spmnmg ObjeCt such s a spnmgrg, what umt ‘ 04-Care-16B -
‘doyouuse?, - - : . _ ‘ L . o
. . ' . R N | .. o r ro,
Get _some graph paper, draw a 'pair of axes, and label them as shown below. . Use 3 _ 04100n-178". o _
-your grid and the table below.to.plot rOCket sneed against fuel used Draw a best-fit - Lot e Td
line for the plotted pomts o . : s e : <o .
. Rocket Speed Per Ml of Fuel o e § ;z i -
. ' ¢ _ = - TT1* .
Speed Puel: 0 Saott | .
(m/sec) (ml/sec) . 8 28 ; ‘ ‘
. [ AN m ) ]
‘ 2 o . IO ' . . )2‘ 7 - ‘.( . T l‘l
| 4 15 - m2°1' T T 1T T 1.
4 - i = ~
|16 19 . 216
8 C 22 o e 12 .
- ¢ 10 ' ‘ 23 ¥ 8 .
12 c25 : 8 .4 '
o 14 , 26 « _ S
ol e 27 | 0 2 46 810121 TR R
. 18 M L ROCKET SPEED (m/sec) ' -
— ;
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pull of gravrty on the spaceshlp as-it gets farthel; from the Eanfh"

-

. -

. the ground floor by a cable?

'What two tpihgs doés the best-ﬁt cumed line on the grid below tell you about the _

[}

! ..:. I. c e .'. .--.-.‘ ' ll T . "“q '\ .-‘” “'
+ . : ~ . YN ) > t
\ “ ) ' t ' 1 '
3 1 *
>. at " :
) =g - “ . '
0" > . P B
o 3 i A . . I K | .
T :
a R » -
. gg . e . , AN
- - VA
- wd ) 1 ¢
" ) . :
( . o o
n * .." ‘] . - .
‘ \ | X . .- . t «
>~ S " r ) . - . .
. 0 - . . ' . S
I DISTANCE (in millions of.km) : .
. : . m— T —— i ‘t
"04-'Core-193 ‘ A spinigig with | disk and a strmg wrapped around its axle is set mto the roller skate
’ “wheels and plaeed on the track. Attached to.the string are 4 sinkers that can fall two -
.. meters and cause the spinigig to spin. What effectwould 1ncreasmg the number of
. disks on Ihe spmlglg have on its speed of rotdtlon" . :
“04-Cpre~'208_ ' Define mass., . (Hi'nt Consider.how. it is used in the following sentence.) The mass
' " of the. rubbcr ball was equal to the mass of the golf ball,
. — 4' — > —
04-Core-218 - Delano picked up a chair and set it on a table. The chair. gamed potentnal energy. _
What kind of energy did Delano.apply to the chair? _ .
04-Core-228 |. What kind of energy does’ an elevator have when it m held thirty feet above "

2. If the cable is cut and the elevator falls lts energy changes. What kmd of

energy is it changed to? ~
3. What forge acts upon the elevator after the cible is cut. to ehange the

energy?

Ll X

W




'. . .‘ . .~|
« . - .,

A .

_ '_-Look at thc diagram bclow. A man uscs a sledge Ymmmer to, drlﬁe a post into thc

| . 04-Core-238
. ground.” When the hammer is swung, it stnkes the top of the post and pushes itinto',, . 7.
“'the ground. . - * ¥
1. Name the supplier of input energy to the system "
? 2, Name the recenver of output energy from the system; AT e
o ' ’ ’ " _ ' ) ‘
. {. . . .. A N ._'_'_l:- son ‘\ l . o
. ’ (( 3 _‘.. :( y \._‘ » . i ‘l.— -
? ‘ ¥ \ —— Hammer . '
|- . U b
- - . . TNyt e
. -v- “' ) R r’
-‘. ) ':’I ‘. .. :
N o .
Post e " . N
B L s
; R~ .-
- Q ) " . ; ‘.
S . ' -
[
. When a fist moves, it has energy. It can knock on a door. *How could the energy ' 04-Core-24B
of a moving flst be medsured as it stnkes the door? - -
The force required to slide a bale of straw on the ice is 8.4 newtons. Helen was skat- *  04.Core-26B .
ing on the ice. She fell and slid into the bale of straw. The bale. moved -5 méters.
How _muq}_.mdtnon energy. did Helen have if it was all given to the bale of straw?
o " M
. e
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M—Core-ZGB B the dui;ran’l below, atrows correctly show the dnrectlon in whfch five .spimgigs are . - o

.7 moving. However, some o'f the labels are. mcorrept List the number of each of the: ...
' ¥ C

mcorrect labels o R T _
N & 00 . AR NN
A ! [ . e’ ~
1 R “ - . N N
! ! ——\l_ . . L : E s N *
‘«-.' -"_. B . '_‘ M ‘.--'. ' : R ‘,. o . A {"- ’ ,.' : .-_ . . :L“."‘.r\ L‘. : S 3 R ° : ’ ’ -~ LT .
- : .8 7 8 9 - 10 - T
' ’ 1 SRR R
Enqrgy supplier Energy receiver Energy supplier Energv supplier Enqrgy suppljer K '
‘.

®

.

T = ., . Energyreceiver - . - S P 8‘
: . L 1 . . . : * ." . . - ] . C

Energy- supplier & ~ Energy.réceiver * T e T

2 . . ‘ . . . ! “ .- : - -:4‘I.‘:A- .’ , ‘\ R

DA

Energy receiver - . o ot

e o .
.,
. ' .
N ' ,
’
, . .
e : . i . . v
.2 . s y . .
. . : Co
: L . ‘ . » : N ) b '
C . . , o v . et L Te
. . - L . . ’ . T ‘ -
N v o . kS B
. o .. c. . P R
» . e
.
'
.

3

‘Europa is 4 moon of the planet Jupiter. lt is sma}ler than earth’s moon. ‘The force :
of gravity on-a 1 kg.mass on Europa is about 1,07 newtons On earth it IS aboqt \ ,;:

_ 9.8 newtOns
S ' .Ifa bowlmg ball were taken from earth to ‘Europa, would 1ts mass change"

04-Exc 15-1B

' ?. What would happen to its weight? : 2 o .
B 3. How_dld\you knov){_ what apswers to give? e T A
: ' — - ==

. 04-Exc 16-2B A golf club was taken to the: moon by one of the astfronauts, _ e

o . Did the mass of the golf club change durmg the trip? - . -
Tt 2 Wflat have you leamed ‘dbout mass that supports onr answer? TR “_’ S

.
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D e L
Answer both l and 2 below by selecﬁng the letter that best COmpletes the sentence . O4:Exc 16-1B
“in each case. - v T
- .- Excursion. l6 “Forerunner& of Space Travel » tells how eleven men who
1ved from 400 B.C. to 1725 A.D. developed ideas about astronomy One ' )
thmg that all of these men did was ) . o o
T a, contributé new ideas. oo . o : T T
b. look through telescopes to observe the stars and planets o - SRR
C. study geogfaphy and mathematics. - , o - ‘< BT
. _ -« 4. biild rockets or spaceshtps Db T e T S
i, 2PNewton ‘said, “If*k have’sen further tHan other men; it is beCause Thave Co
VN stood on the shoultlers of glants He meant that L O
' _' , :a. the fallnng»apple caused him to see stars. ST ' e
R LR b ‘hg, had ‘the advantage of others ndeas and co%d tmprove and advance e -
Do T Tiheme z o :
\e.’.’,. & he was short himself byt could see farther when someone held htm up '-‘;\' R
S d. Kepler’s idea- of planets in orbtts could be explatned by:his OWh ldea of AP Y
tlte pull of gravnty. - , . AR N :
anh of the’ follomng four statements descrtbes a relatnonshnp between the variables- - . - - O4‘Exc17-1B
-.age and height.’ Besxde thef number of each, statement record the letter of the graph N _
';s below ‘Which shows the same.relationship. . L T U e
© 1. Asage iricreases, height decreases at a changing rate. R S L =
m " Te 2, As agedncreases, height decreases at a'constant rate. ' Ll e T
S ‘3. As age increases, height incredses at a‘constant rate. . A
4. As age increases, height increases at a changing rate,. -~ - . Lo o
U e Grapha o - Gephb R
s e LT 0p A
et s -. A N W o . S <L
ot V- 3= N o ‘
. 9 . ,,/ .s i ‘ .. 9 ) \\\. ' o Y . \ i
wi s w a \ oL «
= ‘ X TN o
. Il \'\\ N
\ S AGE <15 AGE ~ T8 ' .
5 : Graph ¢ Graph d > A
) 10 10 / .~ " .
\ \ e . \\- . g‘. | ’ . § N ,”I
S h ' o o - \\» o I ,’
3 9 \'\. . (_9 ’I il
-~ ‘ \\ ; : / P X -
y \:r Seo L li : :
o AGE 10 g AGB 10 |
Yo, , ' , Y
t — : r—
- P B ‘ . . '
2.1 i L -
v - ¢ ’ ‘ " . v
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By
. 04-Exé 1'8m1B-_ After the. number of each of the following four statements, match the letter of the
' C ~ graph that 1llustrates the’ relatlonshnp descnbed in the statement. You may usc thef .
S  letter of a'graph more than-once.. o
T o 1. When ‘helght increases :at a constant rate speed decreases at a, constant, o
o L ‘rate. o . ' ' ' _._‘ N
: . 2. When herght increasés ataconstant rate speed 1s'not changed TS
e ¢ ) - + 3. When lflghtmcreases ata constant rate, speed increases at a constant rate
e ‘__‘_-',".;}‘,,', . A ‘When enght decreases at a cOnstant rate, speed mcreases at a constant' -
.‘- A . o . r .. rate " e l ‘ li'./‘ i “ -
i A . ] ‘ ) N
A Y .
Graph a ! . . Graphb ‘s Graph ¢ |
10 10 ) 10
E ' l‘\._l ' - - , ;.‘
: ) Q
2 o 40
w W, ' w
. B 5 =
.« . .. . | c
0.7 newguT ., 10 0 HEIGHT ~ 10 0. HEIGHT 10
. ( )
: : | ' Yo | '
| . , -
t. “ ) c. . -

~ 04-Exc 19-18

Objects whlch fall move faster and faSter as thcy are acted on b’y gravnty A ten-story

buildingis on. fnre People ‘are droppmg their possessions out the. windows. Object A,
which has a mass of 3 kg, is dropped from the fourth floor of the puijlding. Ithasa

| ‘$peed of 7 meters, per second when it nedrs the ground Obje(:t B, whose mass is 15 kg, :

is dropped from the second floor.and h 38 aspeed of 3 meters per second as it nears the
to answer the following questlons Your an-'_._- '

ground. Use the formula KE = n/zms

- swers will bein newton-meters.

1. Which. of the two has the greater kmetxc energy" How much ‘more- does 1t

" have? Show your calculations.
2. Which of the two would do mior¢. damage 1f it hnt the top of a parked car?

v



When a ,spnng has been stretched “Whit lcmd of energy does it have" o

© " 05-Core-1B’

T e Ry R o '+ 06-Core-2B
) e “Trial 1 < | Trial2: 0| e | |
Average of force of. blade ~ ¢ *- 72N . 85N
Distance blade tip, moved . 0044m° | 0.017m .
o "Work done‘on Cart o ’ " 0307Nem | 0.125Nm|. =~ .. . =

Shella used her force measurer as «tlte input work supplier to heY water~clock cart
When she studned her data, she saw that’ in- Trial I she had used a smaller force than
in Trial 2. She then noticed'that more work had been done on the cart usmg the

R small& farce. Could this be true? Explam your answer. o

i -

" Ed bought a gun that shoots mhberltipped darts He"noted that if took 075:newton .
. of force to start to push the dart into the gun. The force had to be increased to 5.5 \
‘newtons to complete the: task l-Le noted ‘that a fotrce was, applled agamst the . dart '

for 0.12 m. What w3s t’he potentral energy of the spring when lt was fully com-"

B 9 - e o
v pressed . ’ N . . : " 4”

R SP) N P . o

' 05Core-3B..

- — -
PR Y v P

S, B Lot

.';'Deﬁne kmeac ene;gy with an operatronal deflmtron

\ -, . L
ELI . S " L -

" 06-Core-4B - .

—

- How _can"."iloh"tell__if a water-clogk ca‘n_t has kihetjc,ene'rgy?

. T

./06-Core-5B . -

e =————————————— =S5 2
How*would you. measure the amount of Kinetic energy. a moving automobile ‘has?” " 06-Core-6B
__v; . e Y o _ i L ‘ e L | - oo
Wlllram Tell pulled a bowstring through the five posxtrons labeled on the dlagram .';_05,:60rla=73 -
. below.. After holdmg the bowstringat E for a second he released it. ' :
i.. ldentlfy by letter the posrtron ‘at which the potentnal energy of the bow- :

strmg was the greatest. el

e
‘ »

2. Idéntify by letter the posmon at whrch the kmetrc (motron)energy\of the L
““bowstring’ was the greatest o

T e




: Gy
- . ‘ .
- Oﬁ-'gore-a:_ﬂ" : An object at L werghs 4, 9 N A second object atN werghs 9, 4 N ' >‘°"‘{-: -
S U T Whrch oftthe followmg states the drrectron of movement L to M. or N to '
: o 2. Whtch of.the followmg correctly’ states the arnount -of force actmg t({
' ' ' . produce the motron T3N, 2. S N or 11, 8 N"
. ~ \ ’_v ) . A - . . » M N o L e _‘ \ -.' - | R . ". . |
Pulley. . bt . . %
™ A ‘ : ! A
A - [ .
. :
| . .
L T e L} 49N 2.4 N ].'N o . |
( ", - . - . . - :.h '\',.;- . v e, T . . _._'. . , .
':05~Corp-98 . -Look at the record below of the rhovernent of a water-cloek cart. This recprd was _
et made by a movmg cart which dropped-a drop of water every'two seconds. l " C
BT o I. List the letters between which the cart’ s speed is increasing. . ¢ . »
. .'L . . « .- . 2. List the letters between which the-cart’s speed is décreasmg EUS L
- _ A 3 List the letters between which the cart $ speed is constant. - T S
i R } N ‘4 ". . ! :.']i » -
A A T . c _ ») : E.
- SR T X X Xy X X Xy X % X ¥ XXXXX XX
T T T "Al-'_r‘ T -1 -
. 0 .10 .20 30 4 50 60 “70 80 90« 100 . 110 120
) o . S DISTANCE (in cm) PR L :
+.. 05Core-10B ™ . Neal set a. marb,le at the top of an 1nclmed ‘plane and released it w1thout pushmg it.
‘ What force caused the marble to roll down the incline? - ~ "
W , : - - v i L s
| Oﬁ-CoreéﬁB- - A Ping-Pong ball bounced onee then rolled on the floor It gradually slowed down
. _ and stopped rollrng What force caused the Pnng-Pong ball to slow down and stop" 'f .
- o B 1 . . N . . . '
05-Core-12B . A generator is’ an eneggy converter in wl’hch kmettc energy is changed to useful
- l " electrical energy. When the output electrical enery is measured, however,:it’ is
. “always less than the amount of 1nput meehameal energy What force causes this"
LT _ - _decrease? VR rL CR e
. | . . .__.L._-$- ' . - - - o a — : N : ‘.-.-Ll N - _# ) . : " — ',.'. N . - - . n‘?_:‘f




1 Write the letter of tHé choice that completes the sentente hest When 84. - K\OB-C_o_ro-1'38' -
: \%ton meters of mput work i8 done by a hotrse on a treadmnll the tread-' oL

mlllmnghtdo o 7 0 R S ST
a. 84 newton;meters of ou'tput'work e - o SRR

b 37 newton. meters of output work. o B g Lo

-154 newton- meters ofou.tput work '_ S e e S

2. Wr;te the letter of the reason for your.choic N ' e ' ' ' '

a. Because jn a system input work is always greater than output work . y B

_ b. Because the hgrse doesn’t wasté any enérgy - S - S ] Vet

c. Because the treadmill saves work, as a machine does oo T n

- -
C vl e - B . s

Chooese the correct word to complete the following sentence. As he took off, Craig ~ ** ' 05-Core-14B "~ = M-

Breedlove spun the wheels of his jet-powered car on the Bonneville Salt Flats. The - -~ . = * S~ " .
- wheel-spinning: caused_the- temperature of the tires to (increase, decrease, stay the AR o
. same) » . . ] b
: . ' .
Lo _ — _ ' : = :
" Name six forms in which energyTex'ists. o - B Og‘CoroJSB
Think of :the changes in energy that occur in the follong sntuatnon A box ' "-.._FOG-Ccre'-jGB_. R
1. islifted from the floor, R S ST
2. reaches its maximum henght of 2m and stops, ' ' -
3. falls, and
PR 4. is about to strike the floor. : : .
. For each numbered stép above, select two things “from the table belogv — the letter - S B
(e, f, g, or h).of the phrase which describes the’ potential énergy of the box at that - -« - ... = nere. .
moment and a’letter (m, n, 0, or p) which descnbes the kmetrc energy -of the box at: ", ‘ vl R
‘the same moment. . * 1 o o : S L e
Potential Energy \ Kinetic Energy . o
e. gains potential energy m. gains-kinetic energy = .| T O
| f. loses-potential energy n. receives input-of kinetic energy | - = ... - '
. | 8. lowest potential energy o. no kinetic energy- 1 o s
E ‘h. greatest potential_ energy (\p. greatest kinetic energy ™ _
If light is a form of energy, then it can do work. Describe'a way that you. tell if light - - 05-Core-17B.
- energy is present in some way besides seeing the light or’an object which the-light o .
illuminates. Also state what,you would nééd to do.to measure the amount or in- S NN
,.tens1ty of the light. SRS T - S

... Jennifer says she'knows that light is a form of energy because light can do work. She ., - -.06Core-188 .. "

can prove it by naming two devices that do work when light shmes on them. Name L T
“)ne ot the instruments, and tell how 1t proves that lrgh LT
r .f" " o 4 “";,/ ’




- _ LT W
o OS-Core-‘IOB . Geta palmh glass, and tilf it unttl all: the quurd‘ls in one of :tl’rﬁ g’ulbs Hold thc full
. o o bulb gently.-in yonr hand as'shown in the picture below. Be sure “the cross tube is
ST - below the bulbs and the empty. bulb is higher. Choose the correct answer below
IR SR © . What causes the liqurd to:move- toward the other bulb" ' Vo
Dt Lo ValLightenergy -
R VAL B b. "Animal sense energy
e T c. Pressure ™ . I
._'f"*ﬂ. o ' L ‘ .. d. Heatenergy -~ . . _ P G
l .. T ","- ( _ _ . . . N
) ) K,
. - o
CAUTION: HOLD-GEN'I'LY cUCT e :
' 06-Core-20B ‘Give two 'examples whrch show that electrrcal energy caiv. be phanged mto kmetlc
: e : energy. = S V4 - . -
... 06-Core-21B - Read the followmg story. While working on‘Chapter 10, Richard put narls into ho]es
e “1'and 3-of the. force measurer and pushed the cart back until the blade touched the
» . . I narlmhole3 (You may 1901( gt a force measurer if you wish.) . Therrhe observed the
\ . followrng things. : ._ .
' Jodeet oo o 1 The blade was bent backr T RN
_ o f " 2..The blade snapped forward (from hole 3 fohole l)
o 7, 3. Thecartlifted the ‘sinkers, . = I
o . 7. _~-+ " =+ Penny stopped the“cart, but it slrpped S '
: “ .. ¥ . 4, The sinkers began to fajl, and the cart sped: backwards .
. -5, The blade bent back. when the, cart bitit. L e e e
e S 6. The sinkers lay flat on the floor. S
. L Bestde the number of eachstep, write P-K if ;;oet‘egl,ule/nergy is bem ghanged to
T kmehc énergy and K-P if kinetic enérgy is bem ged to poten energy Wrrte
s, .7 Nif there:is no change in the form of energy ‘
05-Core-22B . Write the letters of all the statements which are true about energy.
' - a. Energy can be measured by speed times force: ‘ U
b. Energy can be changed from one form to another. L
) "¢, “Energy can be transferred from one system to another. ': '
y " 'd, Bnergy can exist in more than one-form. . ., . '
_ C, | e Energy can be identified as havmg density. T |
, P P o ;o - ’_.s '. _
O 2y o . _
N ; ' o ' m . a =
. TP VN .
CANC RN . - L 14
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) . ‘ it ". . } . .
+"" " Examine the drap‘am below. R ' \-*- g S ,_10;5'(.:”'."’,.239
: 1. State the form-or forms of rnput energy shown in the dragram oL e T
2. State the form or forms of output energy shown in the dragram .

Table saw ~

ln ‘your home you* use many thmgs whnch convert energy from one form mto . _'“_.05_00.'-_2‘!8 _ ( |
anot,her ' : L

AN

"1. List three energy converters found in.your. home S e o
. 2. Give the form of the’ input energy and the output.energy for each For _

. . example light bulb: mput energy = electrica_l output energy’ — “heat and - - R o
I.'...'_\ X - llght .., . ..\ . o, o~ . o ": o ) - ’ » . ST ' ,_:_T,.

- A water clock drips 39 'drops in 19 seconds. The Waterclock-"cart leaves a trail of " 06-Exc 20-1B
water-drops 4 cny »apart. What is the speed of the-‘cart in centimeters' per second?

Pierre, an ISCS student watched a beetle ‘walking around the crrcumference of a:’ 06-Exc 21-1B
spinigig disk which hung in the ratk. He timed .one of the trips around and found.it ' ;-
" took ‘the beetle 6 seconds. How far did the beetle walk? At what speed was it mov- » . .
"'I ing? You may get a spinigig, 50 cm string,.and a meterstick to make whatever meas- - - . ‘
urements you.need.. Show your measurements and your calculations. Report your .
~ answer in centrmeters per second : -

AL

Lk R .
“y * T N A N M LA

The following things.are kno')vn about a spaceship. - - - . . 06-Exc22-1B - \
. . a. It has a thrust of 1,500,000 lbs. T o - o : -
. b, It'has a mass of 12,000 mags units. :
+ . ¢ It can accelerate in flight with an additional thrust of 850,000, 1bs.
d. It passes the planet Marsat a speed of 22,700 miles per hour. ,
Write the letter of each varlable needed to calculate the spaceshrp s momentum.

v "

—

ca . N '.




-+ Assume that tt@ e§uipment shoNn th dna%rarh below is all in good working order. - ' .-15_64(:7qre'18 '
o # 1. Will the bell ring? ..~ [ L e
- 2..Xhy do'you believe the bell will or will n?t rmg" ) : e

Q7 .
K
Switch ' '
| J /‘
| ‘
-Battery A \
' Q
. v Bell - .
] ; : : - .
. Get the bottle of blue solutlon labeled 06-(‘ore-2 Your activities in Chapter 12 in- ‘ 06-Core-2B
e #jude "using this solution to coat the carbon rod with a reddish-brown substance. ¢ ' S
_Whlch material in this-solution contributed the:coating on the rod? _
" a. copper ' : _ ’ '
. ~'b. water " ' g
.C. oxygen
d. sulfate . ’ : : g
The carbon rod in box 06-Core-3 is coyered with a material produced during the . 06-Core-3B-
aetnvntles conaected wnth Chapter l2 What is the coating made of? e
h A reehargedble battery is connected 10 an electric battery charger. Select the letter "~ . 06:Core-4B
of the “sentence below. which describes the energy conversion “}zhm the battery dur-
*ing the charging. . .
a. Electrical engrgy i is changed into chemical energy. ! .
b.- Chemical enérgy is changed into kinetic ¢energy. o ,
* ¢.. Electrical energy | is changed into kinetic energy. .
o7 ~d. Chemical energy is changed mto electrical eneyéy P
. - - N A 2
e X S ra - -
Namé the form of-energy _that is stpred in a battery. i : . ., .06-Core-5B
i—‘ L S
1. What happens mstde a reehargedble battery in a portdble TV set durmg oL 08.Core-6B . .
charging? . SRS '
P When it dtscharges to the TV set, whabhappens inside the bdttery'7 S ,'\ : ‘-'"' ,
R . ' ; - "-\ k-\_.‘:‘ -
_ -Leonard has a battcry, 2 motors, dnd 3 test leads What must he do to make a com- o '06-Core:7B
. plete electrical cm.ult" You may use a dlagrdm ds pdrt of your answer, ' e
. - . - 0 ,’A_ " ! ! -
o 4o hd ’ o . I . » a
{ ) ‘ '.”, :11
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" 08-Core-8B

. L P L. . .
"~ + Go get | charged fl',(shligh,t battery, 2 bulbs.and sackets, and 3 test leads. Using '

these materials, connect the two. bulbs in a sernes circuit, Show your teacher what

you have donen . . L P
. \\ “ . . . .

" 06-Core-98

-

Draw a diagram showmg a swntch a batterys-a light bulb and two motors connected
in series.

— -

06-Core-10B
e

For each of the following statements, state whether the tkctrlcdl devices mentiongd

are wired in parallel or in series with each other. Write series or parallel on your an-

swer sheet next to the number for.each statement. T
I. A lamp has two light bulbs in it. One*bulb is 60 watts. The other bulb is
100 watts. The lamp is turned on, and the 60-watt bulb burns out. But the
100-watt bulb still stays on. How are thé two bulbs in the lamp wired?
2. When the switch on a lamp is turned off, the light goes out. When the
switch if turned on; the bulb burns brightly How are the swntoh on the lamp
and the bulb wired?

_ 3. Suppose you wish to roast meat in an electric ovdh Ydu set the electric

“ fimer-on your oven for two hours. At the end of two hours, the timer rings .
and shufs off. The oven also shuts off. How are the timer and the oven
w1red"

+

~

06-Core-11B

Draw a diagramg which shows a- bat.téry, a bulb, and two motors wired in parallel.

ad

* 06-Core-12B

Get the following: 1 charged “D” size battery, 3 ‘bulbs and sockets, and 6 test leads.

Using these materials, Lonnect the three bulbs in a parallel circuit. Show your teach-

er what you have donf;:
. 1]

L T e

06-Core-13B

O

v e

‘Look at the circuit diagramed below. Suppose you added ,an additional motor in -

series with the circuit. How would this affect the amount of electrical” energy the'
other motor and the bulbs receive?
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The amount of current flowing in the cifcuit diagramed below can be reduced in sev- .

eral ways. State.one way in which the current can be reduced but not stopped. *

Switch

Y

‘Bulb

)

-4

Each diagram below represents eithér a series or a-parallel circuit.
beside the number of each diagram, name the type of circuit it shows.

I\

On your paper,

Switch

Diagram 4
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08-Core-16B Passing electricity through a resistor causes the temperature of the resistor to rise.
E * Why does this happen? -
' - 1‘1 ,
06-Care-17B Look at’ the diagram. w.. A wire cpil of about fifty turns of copper wire is iung
: from a support so th3t it can move freely A magnet is brought near the coil without
touching it. What wrll happen when the sztch is closed" L y
l vy s ~ W :
- ’Y . l'""l_""/:"' - a8 ot i v\“ o, bl g d Y
~— - K _
. 9 W "
Y \ i
oo~ { _ Switch B . .
t S Magnet
Battery / \
06-Core-188 In what way is the magnetic strength of a coil of wire changed by changing the num-
‘- - ber of loops in the coil? T :
'+ 06-Core-19B - Record the letter af each statement below which identifies a characternstlc of energy

8

~

Energy can
‘a. be destroyed.
" b. 'exist in more than one form.
¢. be transferred from one system to another
d. be measured by speed multiplied by distance.

-

. ¢

.O_G-Exc 2318

This battery, as it is pictured, will not produce enough electricity to light a bulb.

Write the letter. of any change listed below wh‘nch would let the battery produce '

more eloctrical energy. - ) Lo
. a. Using strips made of different metals T

¢ b. Using a cardboard divider - oy

c. Using a test tube rather than a battery jar . . B

d. Using a different solution, such as copper sulfate -

[}

.
r .
'’ 3

.

Ammonium chloride $olution

b
L Copper
[ Carbon

1
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Chemical energy can be stored 'and then changed to-other forms. Write the letter of
" any sentences below jn which it 1s possnble to say that the stored chemical energy is
changnng to other forms. .
a. The brown coating on the lead strip ,in your ISCS _battery drsappeared
when electricity was produced. _ ‘
b. A black substance appeared when zinc metal was placed in copper sulfate.
_solutxon and the solution got. hot.
. c. Bubbles’ appeared around the zinc metal stnp when 1t was placedm
© - per dulfate solution. T
d. None of those are correct.

swene -

” . .

Sonia measures .the length of a copper electrode using a wooden meterstick. She 06-Exc 25-1B .
" gets a length of 18.2 cm. Next she measures the electrode, using a plastic ruler, _ :
which is more precise. ‘She gets a lefigth of 18.28 cm. Finally, she uses an engineer’s R “
“metal ruler, which gives her a length of '18.275 cm. Sonia says now she knows that '
the 18.2 cm length she recorded earlier is in error and that the length of the elec

trode is exactly 18.275 cm. T -‘
I. Do you agree or disagree with Sonia? . Yo . _
2. Why" . _ A AN
) Chris plotted points for data he collected using a spinigig. The points were located 06-Exc 26-2B

as shown on the grid below. Get grid paper from your teacher. Label the axis, and
plot: the points as shown below. Then draw the best-fit line for the points.
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06-Exo 26-18

. L}
‘

.The electncal outlets.in Iggy’s house are wired m parallel
E sehtence below that explains what that means.
a. The circuit contains more light bulbs than if it had been wnred in series.
f}ow through the circuits in- any one of several- paths
c. If the TV is swntched ;off the popcorn popper will stop popping.
.4,. The TV, stovc, and stereo will work whetﬂer or not they are swntched

b.’ The: electricity can-

on.

e All of the above afe correct

LYPRENTI ERT ST RRVA
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OO-E:«; 27-18

The following diagram shows a copper wnre/passtng through a plece of wood on .

Write the letter of the A

[ R

which several compasses have been placéd. On your answer sheet, trace the wood .

and compasses. -

Then, use arrows to show the direction the compass needles will
point when the switch is" closed and electricity is .gassing through the wire.

1.1
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s Copper wire
—Battery /—‘- S
’ B Ve | ¥,
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Compass ~
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\ describe the, path through the battery-battery c¢harger circuit that we assume electro-

. SeleLt {the best answer. Scientific models come intQ exlstencg by being

/

/Select the answer whnch is not true of a scientific model.
= It is useful : )
b. It explams observations, . - : o
c. It may in some cases be represented by a physwal object or a skétch.
d. It is an experimental observation.

P’

A}

=+

"o T 3 .-

a. extractcd from nature, using microscopes.
b. discovered in nature, using telescopes. . )

_¢. thought up by men, using their observations. _ S o
d. found among data-and pieced togﬁher ’

i

T v

What are two things a goéd scientific model does? ) _ - 07-Core-3B

»

‘Select the statement below which best fits your understanding of the models that . +07-Core-4B
scientists use. A scientific model )
a. cannot be shown to be incorrect.
b. provides correct answers to all scientific questions. : N
¢. describes what actually happens in nature and therefore is correct.
d. is not used hecause it is correct, ‘but because it is useful in explaining ob-
servations and predicting other observations. .

The- 1SCS model for electricity ‘explains clectricity ‘by using the idea of an electro- 07-Core-5B
particle. Name three things about the electroparticle that are assumed to be true. - :

e

Assume that the clectroparticle ‘model explains electricity.‘ On your answer sheet, - .P7-Core-68

particles follow. Tell what happens to the LlLLtl‘Ode’thleS at. each step as a battery
becomes charged .

High energy terminal Low. energy terminal

* Operating battery chérger

Dr. Alice Pierce wants to explam gravxty in terms of a new model. Can more than - 07-Core-7B
one model be developed which can be fised to explain gravity? If not, why not? '

_If so, how would a scientist decide which»‘qodel to use?

,;(/ Wy A*
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07-Core-88 Describe the process ‘of charging a battery, using the electroparticle model to tell -
what happens. .. : _— : - -

07-Core-9B When a charged battery is connected to an electric bell and the circuit is complete, - -
the bell rings. Using the ISCS-electroparticle model, explain how the energy travels
through the circuit and how it makes the bell ring. "/ -

o . . . . . . . .r j‘T n =

07-Core-10B Think of the ISCS electroparticle model for el¢ctricity, and tell what happens at the -

poles (terminals) of a battery. The battery<s parf\of a complete circuit to a bell.

07-Core-11B

Use the electroparticle mode) to explain what happens.

" What is the effect of adding A resistor to a circuit throggh which current is flowing?

- 07-Core-12B

A circuit containsfh charged battery, a light bulb, and a }\esistor. Select the factor
below which determines how many electroparticles will pass through the resistor in
two minutes if the battery has a good charge!” V \ ,
a. The size of the electroparticles - s\
b. The'size of the light bulb -
¢. The energy of ¢ach electroparticle
 d. The charge of the battery

e > 3

07-Core-13B " The ISCS electroparti‘cfb model does not answer several questions about electricity
flow. List three of them. ' ' J , \ -
L, * L ) )
07-Core-14B “An in_ﬁmeter must be connected in series with a circuit to measyre the current the
circuit receives. Why?: . . oot
- - ;T . : : 1 . - £ - é )
07-C¢?re—158 Study the diagram bdlow to determine how the-electricity measurer is connected in

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

N

3
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Select the best answer below, Accepted units of Ipeasurement come mto existence .

" wheri they are .

. a. set by nature.
b, “experimentally dlscovered by scncntnsts
¢. defined by people.
d. found by experience.

07-Core-168 .

et
: l -
One way to describe electricity Is to use the electropartncle model Descrnbe the 07-Core-17B
. process of chargmg a battery, using this model. | ' @
~What is the standard unit for measuring electrical current? 07-Core-18B
Name the unit of measurement used Tus a standard for measuring electrxcal;energy 07-Core-198
carried by an electropartncle : : _ 5 '

. — — .
Carefully study the setup your teacher has assembled in box 07-Core-20. As it is 07-Core-20B
set up, it is an ammeter. Change it to a voltmeter. Show your sctup to your teacher. : :
‘Get an ISCS electricity measurer ‘kit, four D batteries in holders, five test leads, and . 07-Core-21B

} blank tongue depressor mounted on a %2 kg mass with rubber bands. Using these
materials, make a voltmeter seale for the egectrlc,lty measurer. /"

1. Construct circuit A. Cloee tlfé' éwiteh and measure the current flow, and 07-Cofe-228
report your. measurements. Show your ammeter hookup to your teacher. v e
2. Now hook up circuit B. Close the switch and measure and record the &
total current flowing in the circuit. Show your hookup to your teacher,
o . N
*CircuitA C o Circuit B
! “
. ' u . ‘ J .- .' .
" Motor
' - ' ) ‘Motor ©
$ .
P {4
-
> ,.
Battery ~ Switch- © -Battery ‘ Switch

N

o | ‘ .; | : . Lol -.,. ‘ . v#ll | -’\' - ‘ ,...--'
ERIC R 9 -
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" 07-Core-23B Suppose you connécted an e'lectrici.ty. measurer to a ciféuit, closed the switch, and ~ °

> s thé. pointer moved in the wrong direction, as shown in the diagram. What should
R ' o * you do to cause the metef pointer to move in the other direction?
: ’ . Battery
¥, ) . ! .

-uuuj

Switch

" ElectFicity measurer 7 '

Bulb
' 07-Core-24B How wnll adding an addmonal motor in series in this Cll‘CUlt affect the amount of
- electrical energy each of the bulbs recelves" _ v
3 \ [ 1
! ; ' . .
A ) | |I \y \ L/
Motor Bulb ' °
Battery '
1Y ,lt' - .
» *
¢ 3]
»-./“ ) . ) . . - . ¢ < »*
. F




"A returned ‘Apollo space capsule is in the PalelC waiting to be pncked up. -As a 07-Exc 28-1B
helicopter hovers overhead,’ it drops Navy.frogmen into the water. Their drop ' :
- produces waves that pass under the floating capsule. Which of the followmg stat¥-~
ments best describes the motion-of the space capsule on the water?
a. Up and down in nearly the same 3pot '
b. Away from the helicopter
¢. Towards the helicopter
.d. Impaossible to answer unless you know if the waves are movihg away from

or towards the hehcopter ' !
3 \ )

o+

&

_ Get-a water trough, and fill it with 2 inches o’f water. Put a'cork in the middle, and 07-Exc 28-2B
cause waves by slowly tapping the water surface with a pencil at one end-of the pan. '
Does the cork-water system move horizontally across the-tank away from or toward
the wave source, or doesnt the systemvmove horizontally at all? What, 1f anythmg,
does travel across the surface of the water?

Read the following story. Assume that both persons are stating correct facts. 07-Ext 28-38
Vic Volt builds stereo systems. He uses the clectroparticle model of electricity,

which explains all his observations. Because of the model, Vic is very successful in

selllng his sets. One evening, a friend tells him that he has heard about the new vita -

electricity model which is more complete, but very complnated Would the friend

be right to say that because the electroparticle model is less complete, it is wrong and

should never be used? Explain your answer.

. ’
. i
fl n
4 T g

Select the best answer below. The photon, one of the smallest units of matter ~07-Exc 29-1B
possible, is a model. proposed to explain some of the bchavnor of light. Most sci-

entists will accept the photon model e
a. if a photon of light is the only way to explain llght
* b. if law decrees that the photon is the smallest particle of matter and w1ll

explam light. . : ; N\
«c. if thinking about light as made up of photons is useful. )
" d. only if the photon is observed in experiments. . - Cf
Pretend that in 1970 a science text stated that the wave model for gravity was 07-Exc 29-2B
acoeptcd by-most scientists. This would mean that .

1. they had direct proof that gravity traveled in wavgs.
b thinking about gravity as though it traveled in waves explained thc ob-
servations made to that date. - ..
c. at least a few 9cnentlsts had observed gravity ‘travclmg as waves.
d. gravnty had the exact properties of a water wave. )
e. no other model could fit the observations made to date.

i,

. @ : . . -




" :07-Exc 29-3B ~- Preténd that nearly aM scientists accept the electroparticle model of electricit}A de- ;
, o -~ scribed in Excursion 29. Choose the sentence below whrch best describes one of t\he\ o
’ ’ " things that acceptance unphes - ' o \ '
. o " .+ a. No other'model could fit“the observatlons made.to date R R
o : b. It answers all their questions‘about electricity. - e : . \
- . . ¢. The model must be revised to mporporate any new observations that -
© . -+ _don’t agree with it.

d. At least -a few screntrsts have seen electrmty travelmg as electropartlclcs
““e. None Of the §bove are correct.

(S

Py

07-Exc 30-1B° “Two w1res A and B, are posmoned as in Diagram 1 when the switches are open. .
' o Diagram 2 shows that when the switches are closed, wires A and® B will- repel each ' -
. other. Suppose that in Diagram 2 in the circuit containing wire A the electropartlcles .
. come ‘out of the battery through terminal 1 and reenter the battery: through terminal
. 2. : o
— h I. Through which termigal in the circuit containing wire B do the electro~'
- partncles come out of the battery” ,
. 2. Through which termmal in the circuit contalmng w1re B do the electro—
. : partieles go back into the battery" : / y

»

- s ]
. +

Terminal 1 Terminal 2 "Terminal3' Termiha|4' TérminaH Terminal 2 ~. “Terminal 3 Terminal 4 '

a ™ A

' , At

"Diggram 1+ . ) . . Diagram 2

07-Exc 31-1B - Wh\l\ih of the following statements is the best description of scientists? _
o a.. Scientists arc the only group of people that forget-easily. N ‘
T L . "~ b. Scicntists are so involved m their work that they do not have tnme to be B *
polite. _ o
¢. Scientists are completely different from other people
d. Scientists” personalities vary like the personalities of any grouy of people.-
'« - . € Scicntistsall exhibit behavior patterns like Ampere’s.  *

e s




A batiery-operated model racmg boat is manufdactured by the same to* company 07-Exc 32-1B
that manufacfures a battery—oparated model pleasure boat. Each.model baat runs on ' -
two batteries, The racing model runs much faster, but not nearly as lohg, as the . = '
model pleasure boat.

For each boat, state whether .the batterles are connected in series or in parallel .
Explam you; ‘choices, usmg the electropamcle model ' .o ) - ‘

&)

LR

A toy manufacturer decides to improve his model train which operates on, fwo * 07-Exc 33-1B .
batteries connected in parallel. The motor that turns the wheels and the motor that o '
operates the flagman can be thought of as two resistord. The new'improved model
train is.to have a freight loading device. This extra movement will require a third
_ motor (resistor), and a third battery wired in parallel. Will a voltmeter reading
N, taken on the new improved modef train be more than, equal to,. or less thaneéa -
. voltmeter reading taken on the older version of the model train? Explam your
* .answer, using th¢ electroparticle model '

.

A.toy__ manufacturer- decides to improve his model speedboat which operates on two 07-Exc 33-2B
batteries and motors connected in series, The motor that operates the propeller - o
and the motor that operates the boat’s lights can be thought of as two resistors. The

new, improyed model speedboat is to have a man turning the wheel. This move-

ment will be ¢aused by another motor — a third resistor, the same size as the other " .
two. In addition the manufacturer plans to add a third .battery in series. Willan
_ammeter reading taken in the new, improved model gpeedboat be more than, equal - ~

to, or less than an ammeter readmg taken in the older model" Explain your answer, '
_using the electropartlcle model.

- . ". -
. . . N N )
T .0 ) . . ' . . _
;




An ammeter must be connected in series with a \ circlit to measure the cyrrent flow . 08Core-1B - .
through the circuits Use the clectropartlcle model to explain why it must be con- ; ‘
nected in series rdther than in parallel with the cnrcunt

If ybu need to‘(now the voltage available to a bulb in a circuit, how should a volt- 08-Core-28
meter be connected into the circuit? [fyou wish, you may use a diagram as part of
your answer. . :

Study the circuit below. Describe how you could detect. and measure’ voltage at - " 08-Core-3B
"“the bell. when the switch is closed Name any other -piece of equipment you may '
need. Tell which letters on the dldgram show the places where the equipmient -
' should be connected '

~

/ - . - - '

Battery ' !
' J : : -

\ ' S — 3
B C Resistor ' F - G -
-Switch .
- - - o v
«In the diagram below, the meters are correctly connegted to- measure current and’ " 08-Core-4B

vottdge.t Decide for yourselt how -each meter is connected and whether it is an -
, ammetergra voltmeter. Then, record on your answer sheet the words in parentheses
that best complete the sta(emen(%below.. ¢

. , L S E - R . ) i . ) .-
1, "4 . M . 1 F .
i — - o
. . SWitCh’ \ d' ' /_F B s '
. ) | BUlb Meter B O _ | .
u—_ » \ . ‘x
— . [ —/
‘ . . "A . - \ .
- | Battery I - : .
“ ° »
‘Meter, A | ‘
l Meter A is onnected in (series, parallel) w1th the lnght bulb Therefore, o R
- Meter A is (an ammeter, a voltmeter). : B

. 2. Since Meter B is connected in (series, pdrallel) wnth the llght bulb,.it is

© (an ammeteg, a voltmeter). |

L e




{ t o X .':, . - h . _ - _.._._.'-_'- . . . . . . .
08-Core5B. - . A light bulb receives 0.5 amperes and 5 volts for 20'seconds. Find the total electri-
- ' cal energy received by the bulb. Show_y;your 'w,ork, and use the ‘correct units.

08-Core-6B _ Choose the’ correct ajswer below. What is the. formula for calculat),pg the total = - -
electrical energy supplied:in a given circuit? ’ o .
. a. Volts times amperes times time . h
. . - b. Volts divided by amperes divided by time
“ie. Volts times amperes divided by time -
d. Volts plus amperes plus time

'08-Core-78 .Below is a diagram of a complete circuit in which a'Ktor is running. List the three o
) ' : ) variables that you'mu;t measure to determine the total amount (p}electrlcal energy
" the motor receives. ' - . , : : :

A J

. \ e | —  Switch

e ; - . . " - o

08-Core-8B " - G&t the assembled circuit-in box 08-Co®-8B, an electricity nieasurer, a timer, volt-
) © meter and amipeter scales, and two test leads. Disconnect the battery, charge it, and
replace itin the urcunt Measure how much electrical energy is supred to the motor

© o in ‘the bulb-motor arrangement in a fifteen-second perlod.., Report your measure-

ments and calculations. . : '
”_~ o “, - ’ . - ( )

v

,. .'.. - X L.
08-Core-9B . Dr. Crdwler had two studewprojeot o splders Their observatxons arc shown in

:.' ' “the ¢ below. : - . .. .
1Y R . 'v% . - :

Stu_dertt No of Spcues No. of Spécies No?ofSp.ecies . No. of Species | No. of Species

. 5 N 3\ Seen on Dirt -|.. Seen on Leaves| Seen ol Grass | Seen Dead
Yanya lots” L few r'nost “ | some - o | very few

: y Y . | . .- -~ it ) y

“ |Rene | 277, 14 s o~ A
e : Laghe _ T < 2 : . . . e - . 1 ~

e T _ Give two rpasons why scientists prefer thg kinds of obsemmons Rene made




Seleet the examples below in , which electricity does observable work Eleetncul
energy

lights &' bulb. . : x
._operates an electric lawn mower. . ' g
“operates a fan. : '

hedts a burner on an electrle stove

s

S

o oo

’

' \ r.
; operates a reeord player i ° : \ :

'0.8-:601'0-108

‘;

. The diagrams below are ot two eleetrleal erreults labeled Clremts A and B. Get a
voltmeter and the materials to construct tiie circuits. After constructing the circuits
as shown, measure the voltage across each entire circuig: Record the voltages, and

show your setup to your teacher. ‘Be sure your battery is charged” betore you make'

your measurements: - Ca
; S

. Switch ' l
Battery | ]
. t 111 L 1 Motor e
- -: 0‘ q.‘. ) . j 4 A - e |
LT B i - e 9 ]
AL ) (_}ircuit A ' : _ Circuit B '

i

Circuits A and B are shiown below. Eagh contains one ISCS battery and four resistors

eonneeted by test leads. - However, Circuit A has more resistance to current flow -
" than Cifcuit B. All resistors in Circuits A and B are, the same. Why does Circuit A
have more total resistance than Circuit B? -

08-Core-12B

(B e * '
7 S— - X . (
~ Switch ) Battery .
: g L i ‘ . . A .
‘ . .t : . .RQ,Sl'StOY oo ,. . ) ROS[“OT
Battery ' _ ' - ]_
- " D ‘
’ ataplay ~ ‘.
Switch
. . ' ’ . - oy
Cireuit A N : Cireuit B
- V — L - *
d : L
1 . '!” R
Q)
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08-Core-138 Both Circuit A and Circuit B below. have identical. components, but they are con-'
e " nected dlfterently Select the phrases in. parenthcses which best complete the sen-
- tences, ° ‘ g Al
e : Lo Ine Cm;ynt A, the current ﬂows through (each resistor by a separate path
‘ ’ all reststors ane after another). ‘ - <
: [ ' v 2: In Circuit' A, the total resistance to current flow is (less than greater
" th.:m) the current flow in Circuit B. . . . . o SRR

.
’ . . -

s

. ) : . . -
. - ) ' |
. * 4 . . B

. Switch
Battery Switch ' _ . i
L 7 | /" Circuit A © . CircuitB
’ ' . e, . - -
b \ € v
08-Core-14B Operatnonally define battery energy, usmg, the equnpment shown below (Hint:
“Remember that an operatlonal definition answers two questnons ) '
1 }(ﬂ' B v ¢
» 6 ? - =
¢ -
fV .

/ & v J

4 . .

. String_ o

- :
/ _ Sinkers
' \
4 Y
.' ’ \.| - >

, ! N
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In the following. problem, let tRe cans of beans stand for energy being jupplied
from one location to another. fter the number of ‘sach question wrlte the letter
* of the statement below which answers it best. "
A large number of No. 2 cans of beans aré to be removed from a box on one side
of a store and stacked on a shelf on the other side of the store. . S -

l. Which part of the operation is most like a volt? |

2. Which: -part of the operation is most like an ampere?
"+ 3..Which part-of the operation is most like an electroparticle?

a. The number of persons available to move the cans

b. “The number of cans a ferson can carry at one time
The length ot time a person works

d. The number of cans put on the shelf per hour

¢., The quality of the beans

o

-

08-Exc 34-1B

- There_is a floor lamp next to lggy’s favorite reading chair. Record the letters of all
the variables in the list below wlmh affect the power received by the bulb when it is
turned on, '

Thcrp isa known number of newton- metgrs of energy in an electropartlclc
l _ The bulbis a soft-white bulb.
¢. The voltage reading at the lamp is 120 voj,ts .
“ d. The untral air condmonmg unit is out of order and theretorc is not
using power. ~ .
“e. The current ﬂowmg through th lamp is one ampcre -
f. The bulb releases 25 calories of cat pcrmm)lte :

ot

08-Exc 35-1B

Setup thc circuit as shown in the diagram Be sure you use’a freshly charged battery.
Then connect ane clutrluty measurer as an ammeter and the other as a voltmeter to

measure the current flow and voltage of this circuit, Calculate the power of the -
cifcuit. Record your answer, and show it to your teacher before you dismantle your | -

Fl

08-Exc 35-2B

setup- . o : S %
' I
: Switch l}
- .
Bulh , !
. iy s | o ' '
.
b A ‘. - - i | .
’ . ’ . d
“Battery . . .
. ’ 'y T ' ’
i " e
>

t e,

o



Cw s ¢ ; ¢ ¢ sﬁ
, 08-Exc 36-1B : The wires in Bernice, a toy  bunny, are all made of the same thickness of copper
‘¢ I The resistance of the wire is 4 ohms when the voltage is 12 volts and the current is
. , 3 amps. A dffferent model of Bernice is identical except that more batteries are, .
. "~ required, thus producing more voltage ahd current. What would you expect the
‘ resistance of the wire to be in this version ‘of Bernice — more than, equal to, or less
than 4 ohms? Explain your answer, using the electropartlcle nfodel.

S = y

K ~ 08-Exc 37-1B Get the bo_x labeled 08-Exc 37-1.. Wh&at will happen if the untaped magnet is.
. : turned so that its untaped _end is away from the coil? Explain your answer. .

1] - -y : T - v .
08-Exc 38-18 The motor of a model helicoptér ‘causes the helicopter to rise straight up. What .

would you need to know to determine how much work the toy’s motor can do in
one mmute' -

=
e
“ v ‘ "‘ . - A . | by
i 08-Exc 39-1B  ~ You may refer to Excursion 39 to answer this question. In it, you were told:
i ' ' “You have learned about electricity from activities like the ones in the textbook -

,without too much trouble. It was the explorers who had a hard time.” What helps -
“have you had in learning about clectricity that the explorers didn’( have that makes
your}earnmg about it easier? :

t ! - . . . . .

1
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09-Core-1B

the ribbon. The clerk measured the ribbon with her thumb. When Mrs. Jefferson
measured the ribbon, usingher own thumb, it measured gnly 48 thumbs. Feeling that
she had been chedted b)7 the clerk who measured the ribbon, she went to the manager
~of the ‘store and complainpd. What is necessary to a'v()id such confusion in the
future? .

Fill the air ‘piston with water to the 4, 0 cc mark Then show the air pnston to yoyr
teacher. .
— ¥ T e :
Box 09-Core~2 contains an air piston partly fnlled with ‘a hquld Look at the-air 09-Qore-28'
s:on and record the volume of liquid in it. . '
Which of the c-hoices below will result when you increase the témperature of water? 09-Core-38
a. Tge water will increase’in mass. . o '
b. The water will increase in volume.
.c. The water will change color. -
d. The water will glow. “ .
. . ¢ . — . . . . .
A company nceds to design a device which will show very tiny changes in tempera- 09-Core-48
. tureand which will have the temperaturce marks on the scale be rather widely spaced. :
Which of the tollowing would mdke the bcsttxpandmg substances for such a device?
+ ra. Glass
b. Oil _ 2
¢. Oxygen ... ..
- v d. Alc?hOl ) .‘ ) ' R »
Explain why the freezing point of water can be both 32° and 0°, as shown on the 09-Core-5B
\Fahrenheit and Celsius thermometer scales below. ' )
. 3 OF “ﬁ'—. '..ocl
’ - C—
- —
L . -—-J - N
N _ }
f 32— §}—0" |Freezing point
«
. &
Mrs. Jefferson went to the store to byy a piece of ribbon. She wanted 50 thumbs of . 09-Core-6B
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~-.09-Core- 78 .

-~

: ._\Name the standﬂa‘rd' ,uni-t‘used'by scientists and in ISCS for measuring tethperature.

i N de

109-Core-88 -

Look at the drawing below. What happens to water when its temperature registers

~ 0°C? What happens to water when its temperature registers 100°C?

. o I' oc. ) 1 »
LY - k_”‘ . “ ! 100
' 90
¢
6 w
. e} . 70 ‘ t
S -80 \ )
! AN 50
. o * 40 ) -
e 30
) 20
9 :
. ¢ . 10
0 1
f
09-Core-9B Get a beaker of copper sulfate solution, ~Measure its temperature, and rcport' the/
' temperature to your teacher. : ' '
09-Core-10B , .You have used a thermopmeter that has a liquid in the tube. How does it work?
09-Core-11B When Boyd’s mother couldn’t get the lid off the olive jar, he told her to put the topt
: - of the jar into_hot water. After this was done, the lid came off gasily. Explain why .
heating the lid caused it to loosen. . _ -
09-00?0-128 A sample of. liquid water, whose mass was known, was heated for several minutes,
' Its temperature was taken before and after heating. Write an operational definition
. for the change of heat content of the sample.
+ - -
09-Core-13B How many calories are rcquued to raise 35 grams of water from 30°C to 40°C lin
" three mmutcs’ -
09-Core-14B A 2Q0 g sample of water was heated for ten minutes, and the temperature was 25°C -

higher after heating than before. What would the temperature change be if a 100 g
Sdmplb of water were heated under the same conditions for ten mmutcs’ "
50°C '
b. 12.5°C
¢. 25°C
d. 7’5°C‘
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" What is mea.sured_,v'vith.a thermOmeter?. . " L 09-Core-16B
Whnch of the following is a standard unit for measunng heat? R M 09-Core-16B
a. calories Coa »
b.” temperature 'y " '
¢. Fahrenheit ’ L : .
~d. Celsius .~ e : s v

- What are two properties of hént that you have obsérvéd which support the heat- v O9JCore-17B',

substance model? The heat-substance model assumes that heat ish substance which
can flow between objects and whose quantity determmes the temperature of objects.

¢ 4

The dnagraﬁ shows that the level of water in the test tube was B before the test 09-Core-18B
tube was heated in the beaker of water. After heating, the water in the test tube
rose to level A, The heat-substance model can explain this. From the following list,
select the letters of the four statements whioh support the heat-substance explanation . ‘
of how heat gets from the burner flame into the water in the test tube. The ‘heat L
substance must - -

be made up of tmy particles.

be like rays of hght ¢

take up space. ‘

be able to move.

be like friction.
‘be a force.

move as fast as light or electricity.
have mass, )

SR oo r-x.oycr.m

4

v

Doug proposed the following arguiffent. Cold objects have a cold substance in - 09-Core-19B
them. “When a cold and a.hot object are placed in contact, the cold substance in the ' '
cold object flows into the hot object and makes it cooler. An object gets warm, not .

because a heat substance flows into it, but because the cold substance flows out. Use ‘

what you know about heat to show that Doug’s argument is false. -

I3 4 7 ‘s B ' . . y . /
{ ! '

ey &
-~



! 09-Core-20B The iron jars ‘labeled A B, and C are identical. Each has a mass of 40 grams. “Assumé
' that A is heated, B is cooled, and C is left at room temperature. Which of the follow-
ing results would be expected 1mmed1aply after treatment? L A
a. B will weigh moteithan éither AorC. .~ o . '
. b.~A will be larger than B or C. B gt
" c. B will weigh less than eitherAorC. ™ s T
- d.- The size of B will not change

L]

‘ f R ' N — - - ——
A &
- 09-Exc40-1B . ‘Which of the following tharacteristics make a liquid a bad choice f&r a thermometer
e used to measitre the temperature of water samples?

a. A boiling temperature higher than water’s".
b. A freezing temperature lower than water’s
c. A boiling temperature lower than water’s,
~d. Bothaand b .
e. A freezing temperaturc higher than water’s . :

-

09-Exc 41-1B . " If you hear the TV weather girl say that the temperdt&c will drop-15° toright, does * 1
) _ it make any difference whether she nreans a temperature drop of 15° Celsiusor a
. .temperature drop of 15° Fahrenheit? Explain your answer, using information from
B N “the diagram below. - o Water .
\ : . 212° (——boils —— 100°
- ¢ L R — 200 . | 50 |
A _ 190 W ;-
~ { . — 180 80
) 170 -
160 70
N — 150 foee
‘ ~— 140 — 60
' g =130 g~ )
. c I g
S —~120 2 p—50
o = S -
(3 u pr— o 40 3
S 1Q0 . i
« — m pramases, J
. — 30 -
. / — o0 , 7
. & — 10 —— 20
. — 60 -
’ . — 50 — 16
N | —40 [ !
- 32°—— Water —— ¢° .
o : . _ - freezes - :
¢
\ * 7y
03 .
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Calor\nes are defined usmg “water as a standard 4Téll what a ailo’rne is in terms of ' 09-Exc42-1B
. water. : : -

In which climate, arctic or troplcal would your body need to supply more callories?
Explain your answer.

N

¢

09Exc43-1B .

v‘_ -

In each of the following cases, 650 calories were supphed to 800 g of the substance
named. ‘Which of these would show the greatest temperature changc?
- #a. Hydrogen, whose specnfu, heat i is 3.41 - ‘
b.: Zinc, whose specnfu, heat is 0.093 s ®
¢.- Water, whose specific heat is 1.00
d. Nitrogen, whose specific heat is 0.25

09-Exc 44-1B

.
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_ Assume that four containers of water, A, B, C, and D, are placed in{contaét with ~ 10-Core-1B:
each other as'illustrated. Select the response below which indicates the Hirections of _,
. heat lﬂow that occur as the. containers touch each other. Ignore the h'qa-“lost'to the
air. : . e ; '
' a. AtoB,CtoB,and Cto D J . «
b. AtoB,BtoC,andCtoD -,
c. BtoA,BtoC,and Dto C : y ' . .
d. Bto.A,CtoB,and CtoD . . . i} S
. .
: .
F 3
i ' -
The four containers, A, B, C, and D, each hold the same amount of water, They - . 10-Core-28B
are placed in contact with each other inside a box which allows no heat #o-escape. ¥
Approximately what will be the temperature of the water in container B after one
hour? ' : - . . o . ;
. a. Between 60°C and 70°C ' 7 E o
b. Between 55°C.and 60°C - L . ]
c. More than 70°C ~ - ) /
d. Between 457é and 50°C o - _ . /
st
- /
oot /’ v
/ .
4 A
a . Y J .
Aluminum can exist as a gas, a liquftl, and a solid. In which one of the following 7 10-Core-38
states of matter would it be the poorest conductor of heat? _ .
a. Solid ' - ‘ : : '
b. Liquid ' .
~c.. Gas
*d. Eitheraorb
e. Florida
o]

j - . 63
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- 10-Core-4B

"10-Core-6B

Solid alumintim powder —

Sidney put burners under the three. beakers (A B, and C) at

also put thermometers ﬂto the béakers at equal dlstances fl:om the heat sou

. shown, .

1. In which of the beakers will the tl}'ermometer begin to show changes in

)

 temperature first? ~ +° o o
2.- Why? L A
' Thermometer _ Thermometer

- PR
_ . »-~Beaker A Beaker B

[

Corn.oil -

_Besker C| VY Q| -

'the same time. He .- -

A

Thefmometer

rce as

a J
'l\‘ - -
10-Core-5B - After completmg Activities 20-7 and 20- 8\ some students felt that it was a weak _
argument for rejecting the heat-substance madel. They said that the balance wasn't .
very accurate and therefore would not detect any possible small changes in mass."
‘e What change would you make in these activities to make it possible to detect small -
changes in mass? ' o ) |
Two 2 kg masses are exactly balanced on the pegboard balance 4s shown. Suppose

v

Iy ‘ .

the left-hand.mass is heated until it gets red hot. The right-hand
- 4. move way down. - .
b. move down slightly. '
¢. not move at all.
d. move up.

Y2 kg mass

Pegboard balance

hass would

03
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In’ the. following.story, assume that both doctors’ facts are correct. - Dr. LT. Hurtz ' ‘- 10-Core-7B
! designs lens systems for microscopes and te]escopes The model he uses assumes i _ : o
- that light travels in straight lines except when it goes from one substance to another; B
" then,’it bends. Br. Smith, a physicist, uses a model whlch says thdt light 1s hke a <. Lt

wave and daes not travel in straight lifies. e
Dr. Smith says to Dr. Hurtz, “Your model and equatnons aren’t used by scientists
anymore. The model does not f1t all the observations made and it does not suggest
further experiments.” : '
Dr. Hurtz answers, “The ‘model | use explains all the observations mcluded in the
optics of lens making.. " Furthermore, the arithmetic mvolved is fairly simple and -
quick. If used the equatlons invotved in the waye theory z\super nova would come
and go before | could complete the proper lens system for a telescope,” *
= I. .Should Dr. Hurtz stop using the older mbdel and use the newer, broader
_model which explains more light phenomena’

7 Ex plam your answer..

Select the best answer. The models of suenee come about by being jﬁ\-*’f\' ' _‘Id-Core-B_B
. a. discovered under microscopes. . o+ N ’
' . b. invented in the minds of people. . : \
' c. found in the data of experiments. _ -
q "ud. observed directly in nature. ] ' L s \-\
Select the letter of the phrase below which best completes this sentence. Scientists 10-Core-9B
use the heat-as-energy modgl because it , ‘o : ‘
a. provides correct dnswers to all quextlons about heat. ool e
b. helps to explain observations and- to predict other observations.
, . ¢. is correct because it comes from nature, and nature is always right. o .
e d. can predictinew experiments even though it cannot explain observatlons o
\\' made with the heat~subst‘mee model
X — : ” : = :
Scichtists use the heat-as-energy model to explain heat. They use it beciuse . 10-Core-10B

a. they have direct proof that heat is energy.

b. thinking abouf heat as though it is energy explains mostof the observa-

" tions made to date. . :

c. at least a few scientists have seen heat as energy with their own eyes. 1
.d. no other model could fit the observations made to date, ) .
e. heat has the exact properties of a wave,.

Vel —

K\ B v |
A N .
. .
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'10-Core-11B ~

Heat-asenergy and heat-substance are two models used to explain heat. ‘Study the'

chart below, and then answer the two followmg questions.

‘e

‘i

"SITUATION

(3
]

CAN BE EXPLAINED BY

' Heat-as-_Energyh

Heat—Substance

heated..

Rubber-doesn’t gain weight when

. X

heated.

'| Carbon dioxide expands when

<

X

Spaghetti tastes better when hot -
" «| than when, celd. o

&

Cement expands when heated. -

X,

3

.h. X

*

e
w

1, Based on the mformatlon in the chart, Wthh is the better ngelv
2. Explain your answer. .

4

F Y

>

10-Cdre-12B
< . .

Patric¢ia measured a liquid, as pictured in Diagram A below She heated the llquld .
and then immediately remeasured its volume. The volume of the liquid after heating
is shown in Diagram B. Using the heat-substance model, explain the results.

Diegsam.A
oY

| 30ml

AY

Diagram B
Y

32 ml |

.

,,,, — -

10-Core-138

* Phyllis measured: a liquid as pictured in Diagram A shown below. She'hehted the ~

liquid, and then remeasured its volume. The results are sh

the heat-as-energy model, explain the results.

[}

Diagram A_

80 ml

LR AL LT

[

62 mi ,

Diagram B

[mmumhumu

{

(‘wn in Diagram B Usmg )

<
e
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Rub qbur hdnds togcther mpldly The palms 01 your hands should fccl diftercnt

Mter rubbmg them . k I""
'.__ c q l .ll you“kf:ep f‘ubbmg them how long w1ll thm effcct be- flroduce ‘? ” -,*'f
. '. B .y _z L3 -
’ -? oAs«ume 'ttqp tpe cnﬁ.gy w1thmu aubsmme ullcd blog tan be iheasured and that the s 10-Core-16B
o ”a ‘sql‘ystanuh Lan g)hat ds % ‘solid, hqund ot a gas, depending on the amoudt of energy s S e
Y 5 it *powc(s(:& me & hne‘;l,ke the one below fn your. Answer. sheet to represent dif- . . 1 T
;’ # fereM anuﬁu,h:tvof eilergy. ‘Mark the place on this line where yeu would expect fo™ - °J AT
hnd Lach..datc’m tt@_blog, usmgzs for solld L for liquid, and C for gas. . . e
- .“';.._,_--_. vt e g - - .
G T LOW e s High engrgy S
% S0 Lo R ! e
e T -' " ™ ) T N - .
The am«)unt e)l’h l( m u.pml contamm;, 4 000 mt-of watetkit 35°C ls‘gre‘ater than in 10-Core-16B - -~
y 50 ml;o’l Water*at ]00 (‘ U.wyour hcat -as- cncrg}» model to prl‘un why tluns truc.e
- \ - ':‘l .; . Shor "-.-,_:‘_'_" ¥ ». ‘ P
v Why dot,s «the’ l}quul i th{( thcrn&qmelcr tube . go up andl down with umpcraturc 10-Core-17B
Qhangc.s" Usc thc hwlvgs«,ﬁugy ﬁwdd to c‘plam the movement of the ll(]uld
Iy 1:\; ; ° . v.ag oy . .« "é.';, . ._°:'- - - . . 10-C0re-183
v.o“‘..?f _.".'_l.';'. : ,o X . 5 B » | . :
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" ‘tO-pre—jéB . ln Actn\;;t; l"l~7,\d1agramed below yQu found that the electrical mput energy to the. - -
L : motor wgs greater, than the Rutput energy of the motor. Study M@beﬁw

©- A o B «gnd use your heat-as-energy model tod explam what appears to be a loss of usable
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10-Exc 4518 _;l)dmel and Gcor‘& are Lampmg in a log cabm in the North Woods. They keep a fire -
A L , -, going in the fireplace all night. Their beds are bunk style Daniel sleeps in the upper
o IR _ bunk. Will he be warmer than, just as warm as or, .colder than George, who i slcep- PR
o vl 0 ingin the bottom bunk? Explain your answer. ] _ \ A
»“ ) S .\._"__,‘\'_\‘ R , ‘ N '___ . . q
W 10-Exc 46:B ~A scientific mod-d is discarded when' IR ﬂ ) L
SR ETEmL T A 4. saiehtists get tired. of it ‘because it has’ been u\\éaﬂm 50 m.my ycars‘ '
- ...‘_‘;"'-::_.\ - 5-b. new obscrv.|t1\0n§ prodtme contradlptlom w.mm The‘modcl . o
.\ o "_ «c.. a modelis developed which, though less.brpi, ik &3sigr to understants - . .
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_ Consider the heating curve for hydregen fluoride shown in the graph below. ~ .. 10-Exc 47-1B
* Describe the processes that are taking place in sections X, Y,and Z. s :
_ : HYDROGEN FLOURIDE - .~ ...
. O ' . S
Q
> u'l- . ‘w-- ’ >
7 . E " ’, - Z .
g 0‘-0. Y ) ‘
w \ X.
S _100
#i |
TIME (minutes) , N v
Whnch of the time-temperature graphs below bggt deqcrlbcs the (,oolmg behavior of 10-Exc 47-2B
steam when it changes to liquid water’ o .
Diagram a .’ Diagram b . Diagram ¢
.g1004 G 1004 5 1o+ )
o o o
& ~§ @«
>
- = ’
s = | g
g-'l 25-- g-'l 25- : a : 25-0-
b z o &
Z i i
TIME {minutes)
& - I 4
m— T - o : —~
The gasoline in the gas tank of a car has potential energy. \When the fuel isjnite‘d in . 10-Exc 48-1B

energy that was stored in the. gasoline i ¢en converted to kinetic energy

(motion ¢nergy)? If not, where did the lost energy go or where did the gained ener- - | . ’
gy come from? o ..
] e U . i
1 . ‘
-
. s i l .I ' /
¢ i-* )‘ .
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