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FOREWORD

To implement an educational approach successfully, one must match the bhiloso—
phy of evaluation with that of instruction. This is particularly true when individual-
iliation is the key element in the educational approadh. Yet, as important as it is to
achleve this match, the task is by no means simple for the teacher. In fact, without

specific resource tnaterials to help him, he is apt to find the task overwhelming. For -

this reason, ISCS has developed a set of igdividualized evaluation materials as payt of

its Individualized Teacher Prcparatlon (ITP) program. These materials-are designed .-

to assist teachers in their transition to individualized instruction and to help them
tailor their assessment of students’ progress to the needs of all their iv.tudents.
] -

The two modules concerned with evaluation, Individualizing Dbjective Testing and
Evakuating and Reporting Progress, can be used by small groups of teachers in in-
service settings or by individual teachers in a local school epvironment. Hopefully,
they will do more than give each teacher an overview of individualized evaluation.
These ITP modules suggest key strategies for achieving both subjective and abjective
evaluation of each student’s progress. And to make it easier for teachers to put such
strategies into bractice, ISCS has produced the associated booklets entitled Perform-
ance Objectives, Perforthance Assessment Resources, and Perjormame Checks. Using
these materials, the teacher can objectively assess the student’s mastery of the proc-

esses, skills, and subjcut matter of the ISCS program.. And the teacher can obtain,

at.’the moment when they are needed, specific suggestions for remedying the stu-
dent’s identified deficiencies. - .

If you are an ISCS teacher, selective use of these materials will guide you in devel-
oping an individualized evaluation program best suited to younown settings.and thus
further eihance the individualized character of your ISCS program.

The Co-Directots

Intermediate Sciencg Curriculum Study
Rmr415, W. H Johnston’ Building -

415 North Monroe Street

Tallahassee, Florida 32301
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NOTES TO THE STUDENT -

Now that you have completed sevetal chapters, excursions, and self-¢valuations, you
dre ready to help your teacher determine 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 t_mders_tand and can keep a record
of your progress.

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

What You Need To Know about Performance Checks ;

* 1. You_do performance checks whgn you are ready. Per-

formance checks arc somewhat likeXe questions in the self-
evaluations - you do them when you are ready, not when
the whole class is ready.
2. Your teacher 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 pcrformcmw checks.

- —

3. There are three forms for each performance check. Every
performance check is written in three forms — A, B, and C.
(The title of this booklet tells you whether it is Form A, B, or
C.) # Usudlly the answers for each form are different. When
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 puformdnu, ObijthCS ‘for the same unit are listed
together. A unit contams two or three chapters and their re-
lated excursions.  These units are in numerical order. Each -
unit has performance checks based on core material and per-
formance checks based on excursio

4. Each performance check has its own number. The number
is in the outside margin of the page and will look like this?
03-Core-17A or 05-Exc 17-2-2A. These numbers mean .

A
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S. Each performance check is sepa}sated fram the other.
There iswa line before each performancé»check and one after
thing called for between the lines. If there is no line at the
bottom of a page, the check 1\,uontmued onto the next page.
. Sometimes you will need to use equipment.. If special
matcruls are ,nceded, they will be in boxes labeled with the
same number and sometimes the same letter too as the per-
formance check for which you need them.
7. Some performance checks have two or more answers. If
more than onc answer is correct, you must select all the cor-
rect choices. ln such cages selecting just one answer is not
enough. -
8. Some performance checks have no answers. Occasionally,
you may be asked to do somcthlnb that is impossible and to
explain your answc If so. say that the task is lmposslble
and explait why. "

’ ‘ 1
A
This isnt the kind of

checkbook youwrite in,

A

9. You share books of yperformance c¢hecks 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. M .you are to draw a graph, your teacher
may provide you with grid paper.””

10. Your teacher or his agsistant will collect and mark your
checks. And sometimes you must 4sk hun to watch or assist
you as you do a chéck.

Il. Sometimes' a review procedur'e \7|ll'be suggested. If 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
then be checked on the same material, so be sure you under-
stand the material you i¢view. Get help .if you, necd it.

W

-
g
-,

>performance checks have several parts, so do every- '

-
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All that is known about moon material samples X and Y is given in the tdble below 01-Core-1C ‘
No, other information is anlldble P ' ' [a'
1. Using only this mfo;mdtlon can you be certain that samples X and Y are ) )
different substances? § ",
2. Explain your answer. ’ _
> SAMPLE X SAMPLEY .
- _ ~
> | Luster dull dull ~ .
Mass 8g 9¢g S
Texture fine coarse °
Color red ~ red
\. Q
If you spill an unknown or dangerous ehemlcal on yoburself or someone - else, what " 01-Core-2C :
are two things you should do? ' )
Get any materials you need in addition to those in box 01-Core-3 to complete this 01-Core-3C
item. Place % of a teaspoon of powder from the bag into a beaker. Add about §
drops of the acid in bottle F to the powder. Record the observations that you make.
C;et a piece of rock and a piece of shell from the supply area and enough of the '01:Core-QC'

powder from bottle 01-Core-4C to cover the bottom of a test tube. You may use any
ov all of the ‘following: a bottle of hydrochloric acid (HCI), a magmfymg glass,
safety glasses, and a graduated cylinder.
1. Is thé powder more like rock or like shell?
2. Explain your answer. .

Get two baby-food jars. Label one X and the other Y. In the supply area are two 01-Core-5C ’
bags of pQdeer labeled 01-Core-5X and O1-Core-5Y. Get a small sample of each ’ .
. powder, dné X droppcr bottle of HCL. If your room has an acid area, do.your test
“ there. :
1. Which sample is rock powder’ . .
- 2. Which sample is shell powder? ' ' .
3. How did the observations you made allow you to ldentlfy which powder .
came from rock and which powder came from shell? N
Roz crushed a solid object that she picked up on a edmpmg tnp Which. of its 01-Core-6C
- . properties will probably change the least? ™ .
a. Its roughness - - . A '
B. Its reaction with HCl R L
¢. Its shape \ |
'L s size : ' s
. Lt 7 2,
;A:;;__ " ) § i ."-t’
Y . o
A
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01-Core-7C

Supposefyqrx were to shrink in size lugx?f'hQ/ou were able to wulk inside a piece of
gold. :

11, Draw a diagram shownu., how the inside of this plew of purc gold mlght
Iook to you.

Explain your diagram, ’ o : -
01-Core-8C . Choose the best answcr betow. In science, models are.
a. invented in the mlnds,efﬁpgoplc to explain what they have - observcd
b. things that our best scienfists havc seen with thcnr eyes. -
’ ¢. unchanging facts.
-~ d. reports of the way it is inside of matter.
01-Core-9C Select any statements below which are part of the particle model of matter.
a. There is only one kind of matter particles. ;
b. Matter particles are closest together in a solid.
¢. Heat encrgy increases the motion of matter particles.
d. Matter particles move at a constant speed. % - .
] e. Particles of matter can-ove. N B
01-Core-10C Select the letter of the choice below which best completes the-statement.” A sci-

entific model
' a. always provulcs corrcct answers to scicntific questions.
. b. is correct because it is based on tI!c laws of nature.
¢. is used because it helps to explain observations and to predict other ob-
servations, not because it is known to be correct. ' .
d. is either right or wrong, so it is discarded when it does not .agrcc witl)
new experiments. b)

¥, — A -
01-Core-11C, / Selcct the std‘tcmcnts which are true about 2 sucntmc model.”
. a. It relates sets of observations.
, ~ b. It is a.means by which scientists explain sets of observations.
o . ¢. It caninclude a physical ObjCLt or a set of objects. R -
. d. It is an observation. .
01-Core-12C &opy the numbers of the words below. Tell whether cach substance is found at
_, ordinary room temperature as a solid, a liquid, or a gds. Write S (for solid). L (for
liquid), or G (for gas) after its number on your paper.
l. Oxygen 5. Water
h 2. Sandstone 6. Alcohol
o 3. Steel . 1. Sandpapgr
4. Air 8. Cider
01-Core-13C List two things that a good scientific model does for a scientist. | _ o
‘ , RN : w l ) . . L T
; & ) e , !
Y { N ] - : ! ' X
: '~:'). n ¢ ’ 4 ' rsm*" .r' . . '{ ¢
’ .l *4““’ te I‘ o .-1;’\2,\' Ay PN -» » .
j. 3 ? > . "‘:: L (‘ i xﬂ( v M’ﬂ




- 1 . \.-‘
~" State a deﬁnitiQn for the word mass. . . o o - - 01-Core-14C .
Below isa list of words. Copy them onto your paper. ,Pluce a P after those things = Q1-Cor.e-15(;-._
which are made up of particles.- Place an M after those things wlml1 are made up of _ ) S o
matter. .Y ou may place both a P and an M after thc same word , L : e
2. Hehum' _ T | S | R
3. Hate ' ' ' ' ' '
4. Steel .
5\ Jelly . . \ -
. - : ” S . - . / .
On yoyr paper, copy the five-words listed below. Place an M after those things which "~ 01-Core-16C
have mgss. Place an X after those things made up of matter. You may plgce both -
an M and an X aftera word. - * ~
I. Musical note ) -
2. Air : - . T - o _ |
3. Fog . ' . , '
4, Meat .. ' : ' ' .
5. Love ' R ,
Nltrogcn dioxide is an orange-brown gas. What would you have to show about - - 01-Core-17C
mtrogcn dioxide to prove tlmt it is matter? ' - ' _
Get a balance and aset of grant masses. Then, from box 01-Core-18, get a smal rock 01-Core-18C
and a carbon rod. Find the mass of each of the abjects from the box as closely as '
?ossible. We the name of each object and its mass on your answer sheet,
lf'-u-jafr contah%c of water, what is the water volume in ml? 01-C_0re-190 .
Get bottle 01-Core-20C; and fill it with water to the line marked on'the side. Usea 01-Coye-20C-
graduated cylmdcr to determine the volume of water in the bottlc o ' ' :
Sally filled a beach ball with a gas. , : 01-Core-21C )
[, Is the gas in the ball mAtter?
, . 2. How do you know?
v o
+ Get a beaker % full of water. Put the glass end ofan empty medicine d'roppe'r into 01-Core-22C B
the water. qucczc the rubber cap of the dropper. What, if any, is the state or form "

of matter conling from the dropper?
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< .- r-':,:_',;r . 3.. ._: .)'.‘ x
= ’ u"j’ ‘; .‘\:E.Q’S;':}.' s .
o
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01-Core-23C On the. sketclfprovnded by your teaoher mark the ? wh r&gach of Qle followig}
' is nosmally’stored o :
1. Buck.gt.-of sand " - . '}. _
-~ 2. Fire blanket v ; g3 - 3 _
" 3. Safety goggles o ",,\ "3 ) .-"' C o —_— x; B
4. CO4or soda-acid fire extmgurshers ‘ ,‘} ; W SO
- S. Firstaid kit S S s
R4 v ) !
— ARG e o
: : 7.2 — : — bok 1.. TTY Tl‘“ _ - = t’
01-Core-24C Your teacher will oBserve you for this che'c:k }v.hen, he ca. R = % _
. - T - % SL " .
- AN in ﬁ,\.—‘} — -
01-Core-28C - Your teacher w1ll observé you, for tips check\when he‘;:an S } B ¥ .
\. - v ¥ vy Yy : IR
01~Core-_23(‘: : Your teacher will observe you f({){ this gheck when hegan. I S
\ A | j‘:’\i —— -- . Y "&\*;' - . -
01-Core-27C Your teacher will obf’é"fve you for this check when'he cam, | '\-{
. o R Y v ‘
01-Core-28C Your teacher Will observe you for this check when he can. . - _ ? BRI

01-Exc 2-2-1C_

. Listed in Column A be.low are six quantities commonly mgasured in scnence Copy

them onto your paper. = " © : " : !
AFrom Column B; choose the metnc umt used to expresc. each of these quantities-
and write it on your paper after the quantity it matches

h .
: Column A (Quantities)* Column B (Units) ‘ Ay %
& I. Mass grant/milliliter 0
. 2. Volume ¢ “mile/hour « :
" 3. Speed (distance/time umt) ounce . N
4, Temperature : meter/second - !
5. Length ! gram o S()’ o
6. Density (mass/unit volume)* . pint ‘ Yoo )
| R S yard _ .
OC - . . )
milliliter
°F
/\' . meter T
' \ : ounce/cuﬁl : ‘ C
01-Exc 2-3-1C .Pretend that it is the year 2001, and you have been chosen to build a spaceport on,
Pluto. While on Pluto you see a diamond the size of a football. List two of the o
] _ three things that would- determmﬁhewelght of the dldmond on Pluto.”
. " L T )
. 7 1 1 ‘
o .
‘.“"'w‘ . ! : ‘ §
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Select the letferof t“e propen?V of a SOlld that’ yauld be different on the earth the * 01-Exc 2-3-2C
. " moon, and Jﬁplter ' . .
LA Volunie . » 3 . .
e b Shape iy ‘ Q
. ‘qd]t . LA . .. ) . . ) N
- d Color - .
g".' . :*.h}‘ ~ -+ .
L35 —r— - i - :‘ won - L
Record the letter of the choice bclo;y whu,h 1|st>,‘the lmportdnt tactors that deter- 01-Exc 2-3-3G.
mine your weight on earth. . ‘ ' 4 o
% a. Your mass, volume, and dlstancc from the center of the earth :
.. b Your mass, the earth’s mass, and the distance the edrth is from the sun
" ¢. Your mas$ and distance from the center of the earth, and the edrth $ mass
dionQ'ot these ™ ‘ oy e R
[N ' ! . < . : ] » -
- x . . . R ” - L4
. . 2 .
| P * 4 * U
i
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; : e B .
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. ' Get jars A and C from box 02-Core-1 at thc supply area.
1 magter, if any, in each of the jars?

What is the state of the

’l“
r.‘.
",A N

.

™

+"02:Core-1C

- cedure?”

..2. Explain youg answer. ®

‘they found them very different.
followed the procedure they had décided on.
1. Is it posg,lblc thdt oth Jdcamd Jlll lmd followed exactly the sameio~

o

T4

- J%clz. and Ji11 decided to develop dn e;ipcrilngnt on pMnparia._ They decided to work
separitely fQ check each other. When they compared their results and conclusions,
They decided that at least -one of them had not

~ 02:Core-2C

b

Joe mixed HCI. and baking soda..

‘ b,urning match, -‘which went out.
‘It might be, but 1 don’t know for sure.
[. Was Joe right in saying that he ‘could not telt awhat the gas was even
though he had testcd it with a burning match?. ‘

said, ©

2. Explain your answer.

0. \

A’ gas wis grve'n on

He tested the'gzs%vith a’
Mrs. Ayplt dsked him it the gas was lnllu ,

*

. 02:Core-3C

—g-
5. - - Operational dcfmmot;) Air is a gas whuh’keeps a mdtuh burnlpg evmly, dou not
change phenol red, and does not d\dngc limewater. ,
Air is a gas which is colorless, odorless, dngi tastelcss.

Operational definition™Il: .

propcrtles of the ggs itself.

.Operational definition Il says air can be detected of identificd by 6b%crvmg the
It takes less work than the. first opcrdtlonal definition.

2]
[. Is-operational dcfmmon IT as useful as operational defmltton l"
2. Expldm your dnsmr :
.- Jodn notcd thé behavior of the gdSCS thaton and dearon. She listed her data in the

. table below

-«

Rl - - She {hu\ oper%tlondlly defined thaton gas Thaton- gas (If is pmk (2) bums dnd
rms a yellow powder when it reacts WIth teon gas.

Ao

.

-

o LGS

TEST - . THATON _ |DEARON "]
Color " |pink |pink

Reaction With a Iiglxtcd matcﬁ . burns burns

Reaction with teon gas

forms yellow powder

forms yellow paowder

Reaction with a certain solution

no changc

tlirns it blue

\_

1, Is this a good operational definition for thaton gas?
2. Explain your answer.

} 3

—

”

02-Core-5C

<
.
[}



02-Core-6C : AII the stategnents below”are  true. Select the letters of any of the statements whlch
- ar¢ operational definitions. , )
- . . a. Nitrogen is one of the gases in air. D
b. lodine is.a purple gas that forms when'a substancé-.that contains- it js
g ' heated. .
' . S Oxygen is a gas that causes a glowing splint to burst into ﬂame when the
" - " splint is placed into a container of the gas. . : -
_ : : ' " d. Hydrogen is a coliﬂcss, odorless, and tasteless gas. R '
'02-Core-7C . Consider the following facts.

4

-a. Sadium particles 4re preseift in many materials.

b Substances -containing- sodium turn a colorless flime to a bnght orange.

L e a o _¢. Like substances contdlllwotaqslum and ammonium, materials contain-
; " ing sodium are soluble.

d. Most itcrials which have sodium particles in them are white. Choose the

one qtatcmcnt above that is an operational definition for sodium particles.

. . .

_ 02-Core-8C . chgy LO"CLted the gas given off when she heated some soda pop. “She also collected
-3' B "the gas given off by chalk and hydrochlbric acid. She found that both gases turned

- limewater cloudy white:and put matches out. How could soda pop and chalk, which

are so different, both give off gases which-react the same way? .

L.

A N oS
02-Core-90?~:; . Samples of air, hydrogen, carbon dioxide, and an unknown gas were tested. The re-
LT sults are shown in the table below. List the sample numbers on your answer paper.
oLt . After cach sample number, write the name of the gas. . . :

-

——y- [ N—

{ GAS TESTED . TEST RESULTS

|SAMPLE | LIMEWATER | BURNING MATCH |~ PHENOL RED

I ' no change keeps it burning no change

2 no change explodes no change

- —-e - - e gy

3 ~ 1 no change

puts it out - turns it clear

4 turns it Cloudy | puts ft out turns it yellow

b e ——— yp = —— e >

1 2
n
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02-Core-10C 1. Name the products in the reaction below.
* L 23 ’ -
: 2. Name the reagtants’in the reaction below.

hydrogcn sull‘i(" + cadmium nitrate > hydrogen nitrate + cadmium sulfidc:.

-
A

’ 02-Core-11C Write a wotd statemént for the following chemical reaction, Silver sulfide and sodi-
' um nitrate are forified when sodium sulfide reacts with silver nitrate.

’02-Core-120‘ ' (qopy the list of words given below onto your answer sheet. Place a G after the things
. g P . .
which dre gases. Place an M after those things which are matter. You may place both
a G and an M aftera.word.

-. . -~

=




Air »
Water '

Oxygen.

Light

Wind -

w bW -

!

Study each of the followmg reactions that Willie did which involved hydrogen sulfide 02-Core-13C °
(H5S). -
2 A: colorless liquid A + H,S » black solid A + colorless liquid '
¢ B: colorless liquid B +'H,S » black soljid. B + colorless liquid ’
C: colorless liquid C + H,S > black solid C + colorless liquid
D: colorless liquid D + st + white solid D + colorless liquid . .
Willie then tested the black solids as follows. ' . .

FORMS WHEN HEATED REACTION WITH
BLACK SOLIDS | WITH CARBON HYDROCHLORIC ACID

A | orange-brown metal none '

B dull gray metal ' slow

C orange-brown metal none
3
Which of the colorless liquids in"'_thé reactions above probably contain similar mat- *
ter particles? '

Select any of the procedures below in which a conhtrol is used. - - . 02-Core-14C
a. Lynn heated a solid, green material. ‘It turned yellow, and something that
looked like water came out of the test tube. He didn’t have any plain water,
but he had a colorless salt solution handy. He added half the salt solution to
the yellow stuff, and it turned green. N
b. Barty wanted to know if rats grew faster if they were fed milk and cereal
or just cereal. He divided ‘the rats into three groups. He fed group | just
cereal. He fed groups 2 and 3 cereal and different amounts of milk.
¢. Kay wanted to sce if a new plant food really worked. She put the plant ,
food on one tray of bean plants. The plants grew very well.

d. Dr. Heinrich Hudson thinks that taking lots of vitamin C will prevent
colds. He took four vitamin C tablets a day all winter and never got a cold.

. * — < : =

What is a control in an experiment? a _ 02-Core-15C
What is the reason for using a control when an experiment is being done? . . 02-Core-16C
A strdnge. sticky material has just been found at the bottom of a lake in Canada. 02-Core-17C -
You are a scientist at the Canadian National Chemical Company. What would you

need to do to identify the matter particles contained in the material? . ' N

r
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02-Core-18C

ot

Theron blue 'turnmnk if X matter particles are present. Braten orange turns green
if Y matter particles are present. Theron blue solution is put into four test tubes.
Braten orange solution is put into four other test tubes. A small amount of solu-
tion 1, 2, 3, or 4 is added to each sample of braten orange and theron blue. ‘The re-
sults are shown in the table below.

| SOLUTION ADDED THERON BLUE i BRATEN ORANGE‘
1 ' turns pink no changé'

2 o no change - turns green

3 ' - no change - - no change

4 ) . turns pink A > turns green .

Select any of the following which agree with the data in the table.
Solutions | and 2 contain the same type particles.
Solution 3 contains neither X nor Y type particles.’
Solutions | and 3 contain the same type particles.
Solution 4 contains neither X nor Y type particies.
Solutions 2 and 3 contain the same type particles.

e a0 os

'y

02-Core-19C

g

- Suppose that there are one trillion different materials known,

l..Would the number of different kinds of mdtter partlclcs be less than,
equal to, or greater than one trillion? '
2. What evidence do you have that supports your answer"

02 Exc 3-1-1C

Hydrochloric acid (HCl), vinegar, and lemon juice: all, reacted with -¢ggshell as

shown below. What clue does this give you about the makeup of the HCI, vinegar,

and lemon juice? 4
hydrochloricacid (solution) + eggshell » carbon dioxide ,
vinegar (solution) + eggshell > carbon dioxide - e
lemon juice (solution)™+ eggshell > carbon dioxide ‘

K3 ~

— -

02-Exc 4-1-1C

There are many vatiables in the problem below. Name the variable Wthh changes
because other things are changed on purpose. - .
Problem: A paint manpfacturer wantg to know which of four pamts will fade the

, least frofn the eﬁfocts of the weather. ! PR
-~ . - a: -
" 02-Exc 4-1-2C In the following problem identify at least two varldbles which must be kept constant
. . . if the experiment is to have usable results. ..
Problem: A shoe manufacturer wants to know whu,h of four aterials will best_
resist friction and theretore be the bcbt matcrnal for shoes.

. 02-Exc 4-2-1C Excursion 4-2 explained a new, sensitive way to detect the presence of iodine in a ‘
substance.. Describe the main steps you would take to carry out that procedure. If
you would like to review the less sensitive procedure, you may look at page 55 in
your text. ' : '

’C)—- . -7

/‘ 16
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When wood, coal, Styrofoam, turpentine, and thousands of other materials burm, 02-Exc 4-3-1C
carbon (soot), carbon dioxide, or both are formed. In,Excursion 4-3 you experi- . :

mented with sevéral of these materials. What conclusion can you make about their

makeup? ' ' '

s
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Copy the list of words below. onto your paper. Write E after those things which are 03-Core-1C

made up of elements or combinations of elements. Write M after those things which
. are made up of matter. You may put an E and an A after the same word.

1. Plastic ' R ’ _ roo. .

- 2. Breath i '.

3. Respeet . ' _

4. Cloud ) .

5. Paper ' o '

/

hat term is used for a kind of matter which is made up of one and only one kind of \ 03-Core-2C
atom? : S * : . .
— ———%—— ; : :
Give the name for the kind of matter particles which make up elemehts./ - ~ 03-Core“3C

-

If each of the letters in the diagrams below represents a different kind of atom,
which diagram best represents an element? T

. 03-Core-4C ,

2
8B
BB
B
“
Diagratﬁa . Diagramb - Diagram ¢ - ' " Diagram d
Copy the list of wordﬁ below onto your pabcr. Write M after those things which are - 03-Core-5C
matter.” Write A after those t}lings which are made up of atoms. You may put both ' .
an M and an A after a word.
> I. Presshoard
2. HCilt .
3. Rain *
4. Glass+ ‘ B . _ : ,
*5. Golf balls ‘ ' d
| Jerry hasssamples of 25 different clements. ‘According to the model you and lIggy ., 03-Core-6C
developed for matter, how many different kinds of atoms does Jerry have? -
a. 25 . 5 : e '
. Probably about 6 or 7 - :

b
¢. 50

d. Several billion

e. Impossible to. tell
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“ . (
03-Core-7C How many -materials are there that cannot be broken down into other matehmls by
chemical means? _ _ .
a. About 70,000 . - ' .
- ¢ b. About.100 | o ' . .
_ ¢. About 3,000 . , ) : ~
/ “d. About 9 .
) ) . . - _ o
03-Core-8C Diagram the way a small piece of the elefient potassium might look if it were «

magnified so that you could see ‘the'atoms of potas?im‘n. Explain your diagram.

s U .-' . 4 . .

” -

. —
03-Core-9C (

~How many kinds df atoms does the symbol Cl stand fo

The fo;—n’wla for potassium chloride is KCI. Cl s th bol for the element chlorine.

.
i
D . v °
X . E N

T =

03-Core-13C

03-Core-10C- . lggy has a nut and bolt combination mhde oftwt) Tong bolts (Lb), three red nuts,
: ~ (Rd), and six blue nuts (Bn). Sélect the formula low which fits Iggy’s combination. o
a. LbyRd3Bng o o o
) b. Lb3Rd6Bn2 ‘ ‘ v - :
C. d Bn . \ .
d. ?)Rd3Bn6 - ' : N |
€. ()LdeBn2 : ; |
03-Core-11C Ron wrote the formulas shown below for his four combinatjons of nuts (Br and P1)
' - - and bolts (In and Ha). Write the total number of parts rcprescnted m each of Ron's
formulas. ! : |
1. ll]')Bl' R ' o |
y 2. InHaBry | o ‘
3. InPl ‘-
: 4. HayPl4 :
03-Core-12C Rosemary used the symbols Bl for long bolts and Hx for hexagonal nuts. When she
put a pile of these nuts and bolts together in a cettain way, her combination was *
3B02HX4 :
I. How many hexagonal nuts were in each unit of the combmatlon’
2. How rmardy units of the combination did Rosemary make?
3. How many long bolts were present in the total number of umts of the
combination formcd" ’
e - Z
Using your knowledge of symbols, formulas, elements, and particles, answer this

question. How ‘many dit‘fcrgnt kinds of particles are in each of the following formu-
ls? - C
2. Pl82 *

1]



Using the key shown below, write a formula for each of the pin-button combinations ' . 03-Core-14C
pictured, . ' B o S _ 3 -
_ A ' ‘.

N3

» ,
. «-‘ O ..
. Sa
) !
o ’ v T :
, ’
¢ . - -
Describe the reaction below in’ terms of symbols and numbers. . The kéy shows the ‘ '03-Core.-15‘C

-

A]
-

symbols for the pins and buttons used. -

@1

Tr

. 2a - . '
" A certain nut and ‘bolt combination has the formula Bo~lx3Sqa. What does this 03-Core-16C
formula tell you about the order in wlich its parts ar¢ comb_;'ncd'.h '

o>
L]
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" 03-Core-17C Sclect a'ny of the choices below. which will complete the senténce Bob found an
' ordnge solid substance in a tnekl It is possible that the substance contains ___ .
: kind(s) of atoms. -} ) ‘
44 ‘
b. 17
¢. 2 ) _ . ‘. N
. . d.oaord : BT : R _ ' l
, ' - C. a,‘b,o.rc_ S ' ' : _ S
N 7 : — - CR— —
' 03-Core-18C* Daug tound a very hard mineral. He remarked, “T here’s no way to find out what
+ / . this mmcml is-made of because there are millions of different kinds of substancgs
B and so there are millions of different elements.” Bert said thadt it is possible to find
v ' -out what elements are in anything.’ ) . '
' R l. Do you agree with Doug r Bert? . . — ' .
el B xpldm why the Person you agree with is right. ' \
03-Cb‘_re~.‘l_£}C o pey’s partu.lc medel says that only a small number of different kmds ot atoms make
. - SR up all thc matcn\s we know of. How can this be truc? : - .
: e — : e —— , = 4 - _
03-Core-20C ' Roge dissolved Easter egg dye in.water, aspirt in water, and iodine in alcohol. What
' ' are the mixtures Rose formed called? o .
03-Core-21C When potasslum chloride is addcd\to water and the two are etlrred the solid dis~

appeags. What happens to the solid?

03-Core-22C When 6 grams of s()lul white sodium mtmtc are dissolved inh 20,grams of a colorless
O liquid. the s’olld dlsappc‘us and the liquid lo()ks the same. Thc solution weighs 32
grams. . o,

“The numbcr of atoms present in the 6 gramns of sodium mtrate and the
’(» grams of liquid before dissolving is (equal to, greater than, or less than)

. - thé number of atoms in the 32 grams of solution. Choose the phrase, in
, o ;parénthiesis which completes the sentence correctly. '
: / - 2. Explain your answer. : .
i
03-C7re-2_30 Amy has a beaker-of a svlution. /‘Shc tcsts a 5 ml sample ot it and finds that it can-
. tains a dissolved solid.  She says she cannot be sure # the rest of- thc llquld Lontame
“  the dissolved solid because she has tested only a sample.
I Could a second-or third sample of the liquid be dlttcrcnt" .
2. Lixplaii your answer. .
03-Core-24C Cover the bottom of a test tube with calcium chloride and sodium chloride. Have -+

your teacher check the amount of the solid you have in the test tube. Use an aleohol
burner and any: ‘other materials you need. and heat the substance tor two mmutes
Lxst your observations.

T

St
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Carlos mixed two colprless solutions dnd ed a black solid in a colorless solu- 03-Core-25C
Jtidh. “What happened to the atoms of th ‘reactants to make the products so different
from the reactants? J
.~ Karen heated the element infum which she knew reacted w{ith many elements, with 03-Core-26C
an element outium, whose properties she didn’t know. No reaction took place.
Kgren concluded that outium wouldnt re&ct with any element because 1t‘11d not !
react with inium.
1. Do you agree with Karen’s conclusion?
2. Explain your answer.
Janice prepared the folowing reaction. | 03-Core-27C”
copper + nitrate acid - nitrogen oxide + copper nitrate + water o0 T
If there were 987 atoms ofcopper used as reactants, how many atoms o copper are
present in the products? ¢
' ‘ a. Impossible to tell ' :
b. Probably 987 plus a few
¢. Probably 987 minus a few
d. Exactly 987 . -
e. Eitherberc
When barium iodide is added to sodium sulfate, the barium particles combine with . 03-Core-28Q

the sulfate particles to form a cloudy white solid called barium sulfate. Rod mixes
a solution of barium iodide with a solution of sodium sulfate. Agloudy white solid
forms. How can Rod find out if all the sulfate particles are used up?

3

Sharon did the following reaction. _
zinc + hydrochloric acid = 10.1 g zinc chleride + 0.2 g hydrogen
(103 ¢ tOtdl products)

I. Select the phrase which makes the followmg statement true. The mass of

the reactants was (greater than, equal to, less than) 10.3 g, :
2. Since you weren't there when Sharon did the reaction, on what basis
could you answer question 17 c. '

03-Core-29C

22

A\ ]
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03-Exc 5-1-1C ' The names of the chemical elements come from a wide variety of sources. List the
. letters of all of the stdtement\below which aucount for thls vanety The elements
-were named . .
. I by a systematic scientific process. ' . S
-~ b. using German or English names. =~ . ‘ _ .
for the color'of dight they reflect, )
. for their ﬁs‘tipctive odors. L .
. for tPell‘ appearance. :
1‘. for LOl]tll]Clltb countries, and citics:”
for gods, goddcssu and goblins.
1. for famous people.
for the people who discovered them.
i by the people who used them.

.

e o

<

b= S

s

03-Exc 6-1-1C o 12 1 60,000 particles of potassium are dissolved in enough water to'make
100 ml of solution, how many particles of potassium would you prmt to
. - find ina 5 ml sample of the solution? -, :
2. State how the particles are.distributed in the solution.

—_—
v <

‘03-Exc 6-2-1C For cach of the Your situations below, write the number oi the situation and answer
' ' these two question,
. ' (a) Has a chemical reaction ouurrcd’ ' . .
. "(b) How. do you know? * '
v . #Situation 1. Two blue solutions, A and B, are mixed. A colorless Bas is given off,
) , ' - the resulting solution is colorless, dlld no solid is formed. ) . .
' Situation 2. When a clear colorless solution X is added to acolorless solutnon Y,
no gas is released, the solution is clear and pink, and no odor is observed. _
Situation 3. A colorless solution of chemical A and a colorless solution of L]]CI]H-
" cal B are mixed. No color change.is observed in the solution, no gas is released, and
L a white solid settles to the bottom of the beaker.
o Sittation 4. Two solids cach form a colorless solution" when dissolved in water.
When the two s'olrutions' are nrixed, the resulting solution remains clear and colorless.
No 'gas is ;:,chn off, and no $olid scttles to the bottom Theré is no temperature
change. S

. 03-Exc 6-3-1C Whea hydrogen sulfide is added to cadmium chloride, the cadmium atoms combine
' ' with the sulfide atoms. A yellow solid, called cadmium sulfide, forms, Cheryl nixes
"/ : : 5 ml of hydrogen_ sulfide with 5 ml of cadmium chloride. The yellow solid forms
and settles to the bottom. Explain how she could find out if all-the.cadmium

particles are used up. : B o

“

“,-.‘_‘._ Lo to. reoon
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.-+ Rosemary ohscrvcd_wc following reactions. . _ S 04-Core-1C
‘Pb. - +Cly- > PbChy ' ‘ o
(element)  (element) (compound)

K ¥ I2 T > 7Kl | B - ) o _ ‘ _"
(clement) (element) (wmpound) o ' ' '
Based on this evidence, she wrote in her Record Book that the clements lead (Pb),
potasslum(K), iodine (B, and thorlm (C1) were active, and thcrctou the following
reactions will ‘take. place. , : : : , )
Pb+K > PbK | S R S
Cly + 15> 2CH - - ' |
K + Clw > ZK( | ' ¥ '
Pb+ Iw > Phh
[. Do you agree or dlsdgrcc w:th Rosemary’s Lomluslon?
Y. Why? .

Kim had a bottle of a nitrate solution. He poured 50 ml of it into a beaker. He 04-Core-2C o
placed another 5 ml of the solution inta a test tube. There are 20 nitrate atoms in -

the 5 ml of solution in the- test tubc' How many nitrate atoms are_there in the ! : o -
beaker? . N . o N ;“
a. 200 - - S . S - 4
h. 100 » | | .
c. 10 o . .
d. 2 T - ' : ’ o
¢. There is no way to tell. -+ . ' “ ' _
After several tests, Pete found that 14 particles ol hydrogen react with 7 particles of S 04\Co;e-3C
oxygen to produce 7 particles of water. “ )
1. I# Pete is ‘given 21 particles of hydrogen, can hc predict the nymber of )
pdl‘tlblb\ of oxygcn necded to use up all the hydrogen partjcles? ) . i -
. Can he. predict how many partulc of water will be produced? -
? Explain your answers. . , , ) SR
. i . 1 . - : " .
*Murray has two solutions. One, contains silver particles, and tlic other-contains . 04-Core-4C -
chloride particles.  Suppose cach ml of the chloride solution contains § chloride, ‘ '
particles, and cach ml of the silver solution contains S silver particles. Murray mixed a ) '
10 ml of the solution containing silver particles with 10 ml of the solution L’dl\hlil]il]g ' R
chloride particles. Sclect any of thg combinations holow wlmh would cause you to o
- predict that chloride particles would be left over. B “ et x B
-’ 3 ’ . P o . . 'y ‘
+ B —~ . LN )
" b - Garide {
. ‘ ‘:‘ - . ' .
o oo Silver |- .
s e d “ \ \ ‘ particle '
v ao e o )
" 24 . o
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04-Core-5C Colorless Solutions of sodium sulfide and zinc iodide are mixed. _The zinc. ato'nrs
' . combine with the sulfide atoms to form a yellowish-white solid. How could you
ﬁnd out if all the sulfide partrc/leiof sodium sulfrde solutron are used up"
04-Core-6¢ ) In Chapter T, you heated the six test tubes wrth the yellow solid in them. Then you
were grven the following directions: .
\Measure, in millimeters, the hei lght of the yellow solid that has formed
in each tube. The height of the pile of solid indicates the amount of
- product formed. The longer f\1'0u wait to make the measurements, the -
more the solid will settle.” Therefore, do your measuring today. And
measure all the tubes as quickly, yet as carefully as you can. -
What variable do the drrectrons tell you to control if your results are to- be usefuf" :
5+ < — : :
04-Core-7C Bubbles of carbon dioxide gas were grven off when sour milk was added to a solutron :
' of baking soda. Carbon dioxide was released in the reaction from particles of baking
soda. How could you tell if there were some unreacted bakmg soda partrcles remam-
: -ing after the reaetron’ . _
04~Curer80 | _,Larry cambined lead and . sulfuric aud in the followmg reaction. His fata for six
. trials appear in the table below. o v
Pb +H,S0, *PbSO4 - +H, A
. (lead) (sulfuric a&id) . (lead sulfate) .- (hydrogen)
- ' o * ’ . s . ~
‘ " TRIAL ‘| AMT:OF H,S0, | AMT.OFPb | AMT.OF PbSOj
14 R (ing) - ' (in ml) { (in g)
12 1 - -« 35 3 ' 4.5
\J o .o . - g
g1o 2 35 6 -1 9.0 ;
T8 3 35 o 9 | 11.0
(@) v re . - \ . . . [
g ® N 4 3. 12 : 11.0
x s 35 0 s o 1o
9.5k . ' ' :
N L .0 35 - . 18 1110
0, 3 6 9 12 1618 ’ -
. GRAMSOFPb - ‘
’ i ) A
R -
. Study the ta‘ble -and -answer the following questions. If it would help you get a
piece of graph papéer and plot data on a grid like the one shown above.
I.. Which trials show an ¢xcess of HySO4?
2. Which trials'show an excess of Pb" ‘
B SacE— I, : - : T —— . ~ D -
04-Core-9C - "' Define the term compound as it is used in the following’ sentcnUe Potassrum nitrate. -

(KNO;)lsaeompourrd / L S

.. .
o L gy :
- y

Lo A .. - 1
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When a ditferent model was suggested that was also supf
- observations, Juan refused to look at it.

sed-to explain all known

He said, “It can™t be ‘good, It’s different

L]

L / , .
v . e — .
.o ¢ ., ¢
lf the combinations shown at thc left® abovc rcprt,scnt Lombounds. what docs each T
- symbol in the box at-the right rcprcscnt’ . ,
— —— - . ——
Juan devclopcd a model which explained all the Knows i rvations about X-rays. . . 04-Core-11C

[N

a. A modcl used by scientists is thrown out when it does not predict or ¢x-

lem a.ngw ‘obscrvation because it has been shown to be incorrect orincom- -
" plete.

b. It is not known if the models used by scientists are correct, but they
yscd because they help predict and explain observations.
¢. The models of science are discarded when they do not ‘lg,rw wnth new

dare

experiments. They cannot be Lhdh},t‘d ‘o .
_d. The models of.science arg babul on the laws of naturc and are- thcrctore

correct.

from mine, and mine is known to work.” . <

. 1. Do you agree with Juan’ s reasonsfor not looking at the othet models?

e 9, I:xplam your answer. N -
8 r~ - _ - . A '

Supp& you su*nly‘ became so small that you coufd walk among all the atoms in 04-Core-12C
a material. Th&Y you gof lost inside the picce of material becatise all tfu_c.atoms _
looked exactly alike. What sort of a material would you be in? -
Select the bcst statement below about the models that suentlsts use. 04-Core-13C

\d

Suppese that a particle modcl for nmgn,ctlsm is aucptcd by suchtnts
_incan that S :

T'his would
I

a. scientists have direct proof that magnetism exists as particlcs.

b. at least the best sucntlsts Irave seen magnetism particles.

. thinking dhout nmgnctlsm ¢s though it is made up of liny pmmlcs CX-

d. magnetish is cxdctly like matter parlulc
¢. no othcr imoded Ldn explain thc observ atlons Cmade to ddtc

of the:obscervations made to d‘ntu ' A

04-Core-14C

-
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>
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04-Core-15C - - ln Chapter7, you worked with lead and iodine.. In Chapter 8, you worked with cop-
D e * per sulfate (CuSOy)-and zinc (Zn). In both chaptcrs you were asked kvhether atoms -
. "combine with eaah other In definite numbers. Your dnswer,was yes m boﬁl cases.
' . ‘ Why were you dskcd to answer the same questxcm a. second ime?
. L] N . »
3 05-00(9-160 . .. o " - SYSTEM o ‘ )
- [ i . RS ' L
’ -+ lron "™ + silyer nitrate ~ > iron nitrate + silver
W - (colorless solution). (colorless solution)  (colorless ,solutlon) _(silverish solid)
IEE L Write the letters of any of the lollownu, which rqﬁrcsent a cmnponent of the-above
f ‘ x system : AR
Ce T ‘ . o " aosilver + sulfide > sllvcr sulfide N
s “ ' ' b. iron . : ot SRR
PR o c. iron + silver nitrate ; - ) . ]
. . d. iron nitrate S ' ' ' PR
. <L R X 1r0n + sllvcr nitrate> irofi ditrate + sllVLl’ : _ ‘
— X : - —r—— — o
04-Core-17C' o 5 . T J S
, o e o SYSTL"M S . T
. e lu)"ppc +nitric acid s coppér ‘nitrate”+ water + nitrogen d10x1de
v . e (rcddnsh solid) (ycllownsh solution) (bluc solution) ~ (orange-brown, gas)
- ' . Write the letters ol any of the ioﬂowwg wii¢h represent subsystems of the. abovc
w system. . 2 S o
Lo : . copper + nitric a.ud >.copper nitrate wcntcu‘mtrogcn dioxide .- R
"“ o . b. copper +nitric: .nud > mtrogcn qul ¢ b ‘
) C.. copper - e \ \
. ", copper + nitric acid A I
’ o e ¢. copper nitrate + water + nitrogen dioxide - _ , \ .
- . — — N ; : \)K u . }‘(
'04-Core-18C . Get the following cquipmept: e, . N
. - _ S | alcohol burner e c e
. : I 250-l beaker o ' :
7 I Celsius thermometer '+ I .
. . I burngr suppert_ stand ¢ )
. : ' Co . 125 ml of water c ,

Get your tedcher or an appointed obschcr to' watch you. U«;c~thc alc‘ohol burper to
heat 125 ml of ‘water. While the waterHeats, measure and record its temperature

;o }ver)/mmutc‘ or three mmutcs : AN
. "~ 04-Core-19C * - Pebbie studied a compound ot potassium (K) and brommc (Br) She concluded that"
. R * one atom of K reagted with'éach atom of*Br. Dave said that if Debbic had started -
- - with different amounts of K and Brs.the number of atoms ot K that combined with -
‘ - cach atom of Br would have-been quile different. . .
- ) - . I. Do you agree with, I)chhlc or Dave? w4
o // T Wy Y ,, T o .
) , ’ * — 7+ — . " AR PO - PN __ BRREA
. : y 1. ' * ' ' [ ] N
4
. s 2 i ) 1
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" Ask your teacher to have someone observé you for thrs performance check Get

bottle 04-Core-20, and weagh out 2 grams of the whrte solid it. c()ntams You may-

L)

use any equipment you need.

04-Core-20C

In box 04-Core-21, you will find eight solutions-labeled A through H. Gét ﬁve test

tubes and any equipment you need. - Mix the solutions as-shown in the table below.

For each numbered mixture, (a) tell whether or not a reactron takes pld(,e and (b) if
~ there i is a'roaction, state the evidence for it.

MIXTURE | % DROPPER + % DROPPER
l v l:l R B

2

woo | 3
' 4

5

-

> o n T

04-Core-21C

For cach situation below: . : ‘ * : ,
.. “(a) statec whether a reaction has Ouurrcd ornot and
(b) if it has, state the cvidence,of the rcaction,
Sitwation 1: Two colorless'solutions are rmxed No color changc is observed in the
. resulting solution, and no ga$ is released. The tgst tube gets hot, and a white solid

¢

scttles to the bottom of the beaker. - 3

'Situation 2; Two white solids.fornr colerless solutrons when drssolvcd in water.
When the two solutions are mixed, the resulting solution runams clear and colorless.

No gas is given off and the tempcrdturc doesnt ghdngc No s?hd settles to the

b()ttom ) a R -
‘Situation. 3
resulting solutron is colorless, dnd no solid is formed. ,
Situation 4: When one clear, colorless §o|ut510n is added.to. dl]OthU‘ colorless solu-
tion, the glass contaiger in whiclr they are niixed grows very' warm. No gas is re-

. leased, the solution stays clear and colorless, and no odor is O/ch/(:d
-y N :

. Two colorless solutlons are mixed. A colorless gas’ is given oif‘(hc'

. 04-Core-22C -

Examiné the table below which shows the data collected in three trials,

TTRIAL | MASSOF BLUE | MASS OF PURPLE | MASS OF PRODUCT
' REACTANT ) REACTANT - IR .
N LA T | 87 | 8e- ,

7 ey - n7g  o|8g "
_ 3 .A()g'" | - "I32'g “ ) 1 8s

v
-

Notice that in each trial thc amount of the purplc rcdctant changes. Yet thc dmounts
\Yf thc product is anctly 8 g in cach cse. ~ Explain why

i J
v

04-Core-23C

-

v} oL
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7 04-Core-24C

If'1 is the eymbol for length and you were asked to measure‘A 1, what. would you
measure? i

A

, . 04-Core-256C"

. Milk of magnesia and vinegar reacted in a-beaker, The temperature of the reacting

mixture ifcreased 4°C. How could you tell W there are any particles of mnlk of mag-

%4 ..
nesia that are still unreacted" A e

. 3
I L.

b XY

Brad hag three beakers laﬁeled'l, 2, and 3, each of which contains both the clements .-
iron (Ee) and sulfur (S). He analyzed the same amounts of material from the top
and the bottom of each of the beakers. His analyses are shown in the data table be-
lOW. v ) K _" . . o R

BEAKER NUMBER | ATOMSOF Fe | 'ATOMS OF S
(top) 40 | 60 B
l'(i)ottom) _ 40 .o 60

2(top) |40 30 ,
| 2 (bottpm) la0 . 20 . ' -
\ 3 (top) 40 1 20
3 (bottem) 40 1.30

T 1. In-which, if any,- ot the three bcakcrs were Fe.and S preeent as’a smgle ‘_-/'"3
- compound? :

2. How do you know?

- ’ = - ] L

2
€ a

Mbere-27C

=« <

i, - - - n — - r - —
Read the equation below. ’ '

PHNO3);  + 2KI . ePbl, o +2KNO; A

(lead nitrate)  (potassiim 1od|de) (lead iodide) (potassmm nitrate) - I
. 1. How many iodide () dtoms are present in the reactants? ,

. How many atoms of ¢xygen (O) are present in the products?

-

"~ +. 04-Core-28C

Mark mixed an omngc solution LOntalning particles 1 and 2 with a blue solution con-n'
taining particles X and"Y.. This resulted in a colorless solution and a yellow solid,
What happened to t_hc particles.during the reaction to cause these changes?

S - ;2

.

A

'04-Core-29C

¢

I." Is the reaction below possible? ; o
2. Explain your.answer. ’ o ' e,
Pbr‘{)‘ +C.SO4 ' id szSO4 v + CUCIZ *
_(lead iodide)  (copper sulfate)  (potassium sulfate) (copper chloride)
s . . .

K

-

04-Exc 7-1-1C

¢ .

Suppose that you were given the f;)llowing graph and asked to predict the amount of
product LK formt,.d when 7 g :md 13 g of reactant L were reacted Wlth a set amount
of K. v | . *
" 1. Which, if elthcr of thic two prcdlctedcvalues would. you, be less sure of"
2. Why? :
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. PRODUCT LK (in grams)

N s> o @

L

2 4 8. 810121416

REACTANT L (in grams)

S

.8 OF NICKEL

27
5.0
7.3
84
8.2
86

\'
°

Get a piece of graph paper and label it like the grid shown below.. - Plot the data.
Draw in the best-fit lines for the data.

04-Exc 7-1-2C

-
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\ 04-Exc 7-43¢ - ~-List the letters-of. any _gré'p'hs_- which tell ybu that wheﬁh' A inérgéses, B also inc/:'reases.A

.

’ : YN
Lo

¢ 1680| Graph 4 © 00} Grapht - 100 Graphc ~ / S
o ) o : s/
T ) , /7
. gl L . 8 8 // ) .
- »‘\ ) . .. o S ume e G > SE— = W) a— | \ Do
’ \\\\ cr .,’,/
N \\‘~ .' r ..
o .
“ ¢ o . A'. 75
100\_Graph f
. A\\f’
' ) N \
B ' \\ g
. kS \ ' ’
al PN
. N\
N\
SN
" 0 A © 78
\
- '—‘ v - [
. o . . . 1A .
04-Exc 7-14C Write the letters of any graphs which show one variable which stays the same while
B ' the other increases. - | S : ‘
. 100| Grapha - ¢ 00| Graphb ' . 100| Graphc 7
- . N 1 , . . * . , .
| . ,/ . 5 . . ,,
) / V4
/ L
i . J
B /s ] " . B /
/ S~a : P
] /7 ‘\\' ‘e V4 BT
,/ . Seo . /
U4 'y R //
é ’
kZ :
< se—
0 A 76 o . A 76 0 « A 75
o * . ‘ ¥ . . . B
100D Graph d | 100| Graph e ) 00| Grapht |
\\ ’ . T l
oN {
\\ . | A .
: \\ ; b ! i | .
S {
> |
\ . "
\
[ \ '
\ , : !
S
’ o % . »
o A 76 0 A 75 0 A . 76 '
- : VNG Y -~ : N
\ . K , . .
\ vl |
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P N

From the graph, predict how many g of product P would be formed if’

© 04-Exc 7-1:8C-

+ |. S gofreactant B-were used. :
2 .3 g of reactant B were used. \ 20
. 3. 10 g of reactant B were used."
4. '1 g of reactant B were used. 16 .
t ’ ) ® s | .\
+ o c12 . !
. o
— .
5 s
. .32
2
0 o - . 4
-
' ' o 2 4 6 '8, 10°
: REACTANT B (in grams)
‘Lucy put 80 ml of milk.into each of the five beakers shown below. Then in each 04-Exc 7-2-1C
beaker she dissolved the dlffcrcnt dmounts of instant breakfast powder (IBP) shown. C B
1. Starting with the least conccntratcd solution, list thc solutlons in order of -.
concentration. .
“2. Which is the more Loncentrated solution, ¢ or e" -
¢ ‘ ‘\ ‘o
( ':» :
In 300 ml of a chocolate syrup solution, there arc 180 g of sugar. What.i$ the-con- 04-Exc 7-2-2C

centration of sugar in the solution? State your answer in grams per milli_liter (g/ml).

’
S

-

A 500 ml bottle of cherry syrup solutlon contains 200 g of sugar. At the’ erid of the
day, 100 ml.remains in the bottle. How many grams of sugar are in the bottle"

L.

" 04-Exc 7-2-3C
§

A

—_ \ Py

* Get the following equipment.
I 250-ml beaker - -
I Celsius thermometer o . d
water -

Get.your geacher or an appomted obqerver to watch you, Measure and record ‘the

<

temperature ot the water, ¢

" 04-Exc 8-1-1C
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P - "..‘ S oot . I -__"l_. » : ; , .. .
04-Exc 8-2-1C~ John mixed two solutions to perform the followmg reaction: . ,
o : * " .. .lead nitrate +sodium carbonate »lead catbonate” - el
’ (solution) - (solution) ~ (solid) ' el T
ns o Lead carbonate is a white solid which settles to the bottom of, the solutnon John
' Voo said thcre ‘shbuld be another product, sodlum nitrate,, = - ke
o “e .. 1. If John is right, where js that product - o, b

| "2. How could you get it? , -

[

04-Exc 8-3-1C '; Nntrate (NO ) is an dtom team. If snlver nitrate (AgNO ) reacts with sodnum ch~lor-
o ' _ide. (NaCl), whnch of the following would be a product of the redctlon"

a. N8N03 . I‘. . . . '
b. NaNOy - . Cra -
c. NaNOg: & o ]
. . e: NagN S o - B
-. . 3 . . o . '_ . :
* ‘ -
, . A ‘. * ..
¢ ‘
-y '
cr t e "'
AN ;. .
r . e
- L] '
» o
r ..A
< P
. ! ,
s h
‘-q_\'.
- L
\ ‘, ) .
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¢ 5

s
i
- G




- - .-‘ e
L L

. . ) : o,
N T .o . - P «

' .

Y

5.0

i T
~ .
{ [ w\‘ .

L I I . o TE oG

¢ N
. .
h L “

*

~“.a.current. . First you put distilled water into. the beaker and “tested itvto see if it

~ would conduct electricity, as shown below. Thern you dissolved solid Cu$0y g__n"t‘}‘\e :
.- water to make a-solution which you then tested. Why didn’t you put a-solution of" -,

CuSOy4 into the beaker in the beginning and skip the step using-only distilled witer?

-

X,

“Recently yofi fried.to find out if a copper sulfate (GuSO,).solution would condyct |

.-051C¢rq~1c L

...
,,,,,

o R
» , -
' To charger Ly ,
- N N o T lk Teoa L
. :. _*/
¢ ~ ’ Y
. .
. 4. C -
‘\ ’ ‘| -
¥ ' -
3 * . "
- \'
> v “. . ‘\ EES
’ Distilled water B .
. . [ ! Qe i .
I‘.5 . . . \ . - |
' R S
- ¢ . \: o -’

In-an activity, you were ‘asked to determine if copper sulfate (CuSOy) in"a solution
-would conduct electricity: First you_tested-distilled water to see if it would conduet,

electricity,-as shown: below. Then, you made the test with a solution of CuSO4 and .

<called ' o e _ c. ,
o a. asystem. " o ’ '
_ b.an elefient. - : »
.. acontrol. ~ - a E

..4d...a compound.

water. When'something is used the way distilled ‘water is used in this activity, it s

»
4

N -l ’
. . ‘

05-Core-2C' -
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- 05-Core-3C. .. . Den hoeked up. hns apparatus as shown below Rod A was posmve and attracted

PooEr . nitrate fons:* Rod B wa¢ negitive-tind atfracted silvef-ions.: .Don was-called out of

the rQom so he disconnected the rods. When he. reconnected the rods he mixedup
the Ieads and beecame posmve and A: negatnve How'would thls affect the ion fww

TR T inthe'solution? o o LT _
ENL | . .
. ; ) v. o bl ’
' To charger ,
Voo Solution of silver ions )
. . and nitraté ions
o e e :
’ ( O > n 3 ‘(‘ v g - " - = ey — —— o
0&;:-Com~40_- .~ Al put two carbon rods into a zinc suLfate (ZnSO4) solution, exactly as shoi'wn be-
low. He wanted the zinc (Zn) ions fo move to carbon rod A. He left the equ1pment
_in place overnight so thit the zing ions would have time to move. . .
St ' 1. When Al comes' to school in the mornmg, will the zinc ions have moved to
L . carbon rod A? ‘ . ‘ - - T
‘ *2. Explain your answer. - - o TS
: B . : T V}-; .‘ . ‘- . - o
-~ ' 21
Al '-
_ S SRS Sfil_ution.,‘of p"ositiv'e Zn ions : L
‘ . . and negative 804 fons- S
o — ' - " ' .
05-Core-5C Select the phrase which best completes the followmg story Jan was pollshmg tho
' plastic top on a coffee table with a light, soft cleth. As shie palished, she notlced
that the cloth began to stick to the plastic. - The pohshmg must have S
L a. removed any charges on the cloth and the’ table. - o
. .. <+ b. caused the cloth and the table to be opposntely charged.~ -,
C. produced the same charges on the. cldth and the tablc : . .
‘ d Qithera orc.: f _ .
L L T, " Lo ' ° - Cvn -
- It.._".:.-‘_ B - o : T - ‘g.. L - - o
SR S VR :
i .‘ 5(" ...".‘ ] . 2., v ~ . y . .
. v ' A . ie )




-Study) the diagram. When the, ur(,unt 1s setup, the motor hfts the smkers "

1. 'What kmd of partlcles can you conclude are present in the solutlon"

| [ L Lo ¢’JJ 1 .- Solution|
# - — Fi \ . TS J
Lo ' _ Battery charging apparatus _ A
. ‘ S, . - e . '.. _ D)) : ¢
p " o~ S : ' T, o ’ ) , | Y o
B R - . .. Motor .
~ BN S - : - N ' Sinkers

k4 ! B i ’ . \\‘ ;.j v,
Ben: Franklm f0und that there Werc two type,s of elegtncal‘ charge What are the o 05-Core-7C | Ty

. Lalled" . : . . . . . ‘ . . . o - .ﬁ. : L

) L . e L A :

-State the rule which describes what muld happcn if obju,tq with like Lhargt,s or o _ 05-90re-80_“ b

ObjeLtS with opposnte chargcs are brought near to each other. - : : , R - '
- The balloons in the dmgram below a arc rcpcllmg cach othcr Balloon 2 has a ncgatnve L 0'5~Cor'e-90-' o
charge. . . S B N
1. What is the charge on balloon number- 1? ? . o - ' '
2 State thg rule on which you based your Answer. ¢
. > N
I. ¢ B
N l o Y‘ 4‘ - . . . t
The two rubber rods in the diagram attract cach othcr Rubbcr rod 2 has a negative 05-Core-10C
charge What is the (,hdrg(, on rubber rod 1? :
. ‘
R
N \ : ) (ﬁ
) ! “n:. g -
Y ,t_ﬂ‘.
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. 08:Core-11C * ' - Two.Ping-Pong balls are cach given a charge. How can you determmp if the cﬂarges

. on the two obJectsmre the same or dlfferent" | : i

L 4

05-Core-12C " - Loisrput a posltwcly eharged rod and a negatxvaly eharged rod mt.o asolutlon The‘“ R
CL solution contained zinc ions, which were posntwely chargeda LTI : o ?- v
N, - 1. Would the zinc ions move towards or away from the negatwely charged
. rod" - o _ SR e E
2. Why? ‘ o o B S A e

- 05-Core-13C- . " Get bottles 2,4, and 6 from box’ 05-Core- I3 Also get’ three test tubes. In separate' i

test tubes, put about 3 ml of each solution. Décide what you need to do to find out .
S + it the sulfate ion is present in any of these solutions. Chetk your‘plan with your-
. " o, teacher. 1f it is all:right to go on, get what you negd and test the solutlons Record,_

AR - the bottle number of any solution which Lontams sulfatc ions. : v

—

*-05-Core-14C ' You opcratlonally defncd the: sulta;e 1on What do sueh operatmnal defmltnons of.
s substances tell you? S ST e X '
Ql5-Co're-1SC' , ‘When you dlssoIVed fead nitrate, you released nitrate (NO3) ions.into the solutlon
T g L l Is the NOy ion made up of just one clement? L s I
- . If so, what,js it? If nqt, how many elementq arc in ‘theion?” * L
—— M A 1 1 . '

05-COre-16_C._'_- « Potassium sulfate (K9SO4) and: copper mtratc [Cu(NO )9 ] are. eompounds Ac- l-
C . - eordmg to the-model you arc dcvdopmg. tht force holﬂs the atoms in each of

T -thesc eompoundh togelhcr’ . L . T B
id ) .‘ . &f : _ - : , ) ._‘ - » . . .. .
05-Core-17C - Mark found that the ion$ below had the eharges shown The plus blgh represents a
h o -positive eharge thc mmus sxgn a r)egdtlve Lharge R . _ . A
. Nat Br, Agt, Lit cr ko e SR o §
. © Based on your ¢xperience, predu.t thrée pairs “of - two ions ea;h that eould eombme -
-\b‘ . to form compounds. - ) R
.. . R : o . 1 - -
05-Core-18C L . Select any palr or palrs of ions in wlueh the pdll’(,d ions wou[d attract each
' : ¢ othc : o o ~
. . CI, Ag SR "KEY
s | ‘3 2; Nat E e o ES Pmitive ion e )
d. CI 1 . | - | Negative ion| . o
2 Tell why you ehosc as you dld . ,
05-Core-19C - ' 'Ddlc found that there were only two kmds of particles present in a whnte eompound
' ' b Onc of these was a chloride ion, wlmh had a negatlvc chdrge The other was a mag-
X nesium particle. , ,
oL - - 1. Which kind of eharge;wouldthe magneslum particles have? - - : ,&p“

-, prldm why you pre.du.ted thc Sharge you dld S S i
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lggy and trhc, textbook 4skcd you- to record. your observatnom and toJabel’ many-._

?
=)
o
)

‘2
®

thmt,s Phere: is a reason yous are asked torwrite down so much, “The reason is that | ' - _( I 9 _

in this course you are a suentlbt. Historians don’t. ‘haye'to be S0 careful RN
/"you argn’t a scientist yet, so you ‘still tend to forgetw oy T, C .
thwstops you from making mmakcs T e R RS

»

""""

- . 1 w

‘L i - ,rr L

’ Tcxtbook«) t and Ik were written for students llke you, Both books dlspuss the’ re- _' R -a.«05—Cbm-2,1lC'.J

€.

“sults ‘of: pa%mg dh ;zkutm current’ t‘hrough a solatlon of copper chlorlde J : '
Tthbook I then says:™ L i L

“ . . R . . . AR

- Thé tiny copper and chlorxde lpm do ove: toward the chargcd rods.

The movement of the copper and chloridé ions, proves that matter o T T Ty '“ '

is held together bye d}fferen y chdrged partlcles co e B
Textbook 11 says: - L oy
A particle modgl of matter assugies that i ions of copper are ve tii y, .o o
. Therefore, thcy,,could move, antin {ou wouldn’t ste’; gﬁem Thi ? mo%el'.= '

is useful and-may be used for other substances s long agit ‘s sup- - o

ported by your ot su‘vatlon? To apply it to other substances 'you willl - "o
need more data, ™ . o ;A

Pick the answer below which statw both whu,h of tht: books a ecncnhst probably. ces
- would prefes.and why h¢ would preferit. ) R e o

. a.Book I, because thu»c are Bl facts whu,h were prow,d m Llasi“’ S . -

b. Book I, bécause it involves a model. ; .. - i AU S

¢ Book I, Wecause it states, more facts than Boeok- ll | e \' RIS
. Book I, htxwuxc it says thdt thc d.{ta §upports thc conclusmon but expen- I BN

\mcntmg must LOIltanL et N e SRR
L C -Either book buausc both talk about thc same thmg e LT
LN ] IR

Tl T e . B [ TN
- - ; i Lo . . {
- v—

T 1‘. u\ 4 -

“ Assume that Dr, Betty, Green is a moted” scigntist who'is wcll accepted-by ofher scien- » 05-Core-22C - .-

tists. She said; *“1 think that virus X'is th cause of the common cold ” chcr éucn- : T I

it lsahelpful procedure forany.m;,_'esh_gdti(')h_._' " f' S e , S

. L LK . -

tists would accept Dr. Green’s statdment if whs T o Cont

a. putitinto a textbook shc was wrltmg

A X reported injecting some
' thtLd

<

oluntcus ‘with: thc v1rus othm were not in-

B —me e

I \ M
L By

- h ( lmptcr 10, thc tcxt dlsuﬁmd matter pdl‘tl(._% callcd ions. Whmh ot the fo]]owmg > 05-Core-23C -

" stdtumnts best describes ions? - o & A

L)
W

The ideca of tons was thought up by sci 'ntnsts to..-explam t_he behavior of
The ISCS experiments prove that ions exnst'. S . L :
C. AII ions can be identified: by thelr color.- e T Tt S .
d. ¢ uS()4 4nd (oS()4 were both composcq f 101. . therefore, all matter is ' X s
> . . . ]
'm.ndc up ol ions. * 7, . : : ' . ' :

— — 2 E—

-
%

. "
. , ’
1 d ’ - . . N e

» .$.' ) N )

somc ‘matter partlclu . CL ' : oL o SR e




" 05Exc9-1-1C

i

Suppose you shrank to the size of a matter particle. If you wanted toﬁ_ri(_le_lgéy’,s

_ lon Express to the village of Positive Rod what would you be charged? _ -

‘

Lt

o

S

T

<

Beaker A
Yellow cryétals

... Last month Bert left beakers A and B of the same solution in twd dlfferent plaees in
. the classroom. - . Sue* just found ‘the beakers. The solutions had. evaporated leavmg
K crystals which look like those in the diagram below. £

- L Whteh of the beakers of solution evaporated faster"

2. Explain your answer v / . -

Beakir B -
Yellow cr‘ystals' :

05-Exc 10-2-1C

<

Open your textbook to Table |1 on. page 472. X ' o
Glen filled in- the tablc with the following data, working with a setup |lkc the one
shown on page 473, but usmg iron mehﬁ stnps and iron nltratc., solutlon :

' NEGATIVI: STRII’ N POSI”IIVL STRIP
L lnmdl ponnter posntlon ... 4.8 cm B 4.8 cm ’
" Fmal pomter posntxon .. 53 cm" i 3',9 cm
' Change in.position down 0.5 cm T up 0.9 cm
_ Observations N iron crystals forming '
On _your answer” sheet, explaln ‘the data abOVe Use a Idbeled dmgmm to. lllustrate
your explanation. . v v |
b
S 5
N, i 4 .. s
! ) v A
' Y
1‘ “’: v? 4




Not long ago yob put some sodium sulfate solution into a beaker to find out if it -

conducted elédricity You-dign’t add ahy other chemicals to the solution, yet you
put it*into a ‘“‘used™ jar when you finished. Why couldn t you have put ution
back mto the bottle you got it from? : o

S -

Noreen placed a négatively and a posit'i';ely charged rod, both connected to a battery

charger, into a solution. She knew that the solution contained particles of an ele-. .

‘meat. Neither of the chafged rods attracted the particles of the elernent. Which of. e
- the follewing Kinds of partlcks of the element are in the solutlon'7 .
_a, lons - - _ . . L
'b. Atoms - ' s S f
¢. Eitheraorb .- = 3 ., v
d. None of the aboveé * ) ‘
Leonard put- two carbon rods, which were connected to a battety charger, into a _ ' 06-Core-3C
-~ solution 6f.sodium iodide. The iodide 1ons moved toward the rod wn-t»h the positive " '
charge. What was the Lharge ((3 the iodide ions? _ .
Sharon found that if she sli her unchargcd nylen skl-jacket on over an uncharged 06}Core-4c o~
wool sweater, both became charged, " Explain what happens to cause: two neutral £
objects like thc sweater and jacket td become charged by bemg rubbed over each, . ,.' o
othc - . e oo
Ait wiped the dust off of his TV screen Both the glass and the dust uloth became 06-Core-5C
charged. " L
. 1. If he brought the ‘cloth near thc screen at.,‘un wéuld the sereen and the -
cloth attract or repel cach other? =~ .
2. Why? S ' C s ’
Write the letter of the best answer in each of the following cases.’ s . 06-Core-6C
CCase 1. Ifa wool rag is positively charwd it hds D I g
. no ncgdtlvc charges. i .
b. fewer negative charges than positive. 'l{ugu
¢ the same number of negative and positive charges. ¢
. ¢ d. jus positive charges. " .
Case 2. Ifa pldstu table top is mgatlvely charged, it has
a. napositive charges
b. just negative charges. - ) -
¢. equal numbers of negative and'posj"tive charges.
“d. more negative charges than positive charges.
Sharon found that a ncutml plastic table top and a neutral cotton dust cloth became 06-Core-7C
oppositely charged when they were rubbed togcthcr Explain how opposlte chdrgeq - '
were produced by rubbmg ob]ects wlmh had.been neutmlly charged. ) ¢ N
e ~
. - & ;;
REE o

\




06-Core-8C . @, -
A :

Record the ‘l;yer o( the phrase below which correctly completes the,sentence All
neutral objects have' : - .
" a. no positive or negative charges. ' .
b. equal numbers of positive and negative charges. -«
e fewer negative than positive, charges.
~d. more negative than positive charges. ,

06-Core-9C -

‘Sandy put bits of paper on the top of her desk. She found that the bits of paper ~
were attracted to two strips,‘one a vinyl strip- with a positive charge antl the.other an

~acetate strip with a negative charge. What was the charge on the bits of paper?

L

L d

'06-Core-10C

" Sue had a neutrally charged "Ping-Pong ball og a string. She bfought a positively

charged rubber rod to the ball, and the rod attracted the ball for a moment. Then
they repelled each other and continued to repel. Expldm why they first attracted
and then repelledgedeh other.

«
b

06-Core-11C

State an operational@eﬁnition for neutrally charged particle of a powder. .

v
.

™ 06-Core-12C

" Gene found a white powder in a storage case. Suppose he askdd yott to find out if -

the powder contairied ions, one’ kind of atom, or one kind of molecule. Select any

. of -the following which you would need to know to determine the kinds of particles

in the material. *

[f the substance can be broken down into two or more snmpler substdnces
. I its powder is attracted to amegatively charged vinyl strip

. If.a solution of the subqtanee will conduct electricity

. :The size and shape of the original substance - '

The amount of the substance which will dissolve in water

B

o ac o

4

06-Core-13C

Dr. Green found a proeedure for breaking down large protein molecules into smaller
units. Which of the-following is a .possible produet of such a breakdown?

- a. Atoms :
~b. Elements i
. ¢. Smaller molecules *
. d. Other compounds ¢combinations of different dtoms)
e. All'of these o

06-Core-14C

. “

R4

. [y oL 7‘ B -
Eric crushed an aspirin_and foupd that the aspirin powder wa$ attracted to both a

' glass rod and a ribber rod which were opposntely charged. This led him to eonelude

that 4spmn must be made up of molecules, not ions.
. Do you agree or disagree with Eric?
T 2. Why? :




» 3
R b -
. 1Y [
One atom of carbon, one atom of oxygen, and two atoms of hydrogen make up - 06-Core-15C
. one -molecule of formic aud . It requires a force to break up that molecule once
it is formed : r L .

What force holds the neutral molecule together?
2. Explain how this force can exist in a neutral molecule,

T

Quicklime is a substance which is made up of atoms of calcium and oxygen combined 06-Core-16C
in definite numbers. What are such substances called? , »
. ) _ . >
Neutral atoms of barium lose*a negative charge to atoms of sulfur. - The bur‘sium atorhs - 06-Core-17C
then become barium particles with a charge. What do scientists calf such atoms wnth
_ . a charge? . . .
. Alcohol is made up of .molccules. Write the lcttcr of any of the followying WIULh are 06-Core-18C

true statements about alcohol.:

. It contains no positive or negative Lhdl‘},b\
b “Its solution will not (,Olldll(,l LlCLllllLlly : ’
¢. The substance cOntains both positive and negative-charges.

, d. It does contain ions.
e. Itis a neutral particle.

-

£
£.

Select thc statement below which is part of the atomic m()dcl 06-Core-19C
. AH atonis are the same color. ) '

b Matter contains movable negative charges.
" ¢. Matter contains no positive or negative clhdrge.

d. All matter contains uncqual amounts of positive and negative charge.

. [l L] .

e

- Read the following statement carefully. The particle model for matter you have 06-Core-20C
been developing isincomplete. You age working teward the u)mplctcd modcl which
" has already been developed by scientists.
1. Do you agree or disagree with this .sldtcmcnt ?
Why?

' " .

La— =

Supposc that a particle modcl for magnclns—fn hdd been aucptcd hy scientists. This 06-Core-21C - '
N would mean that - x .

a. scientists had direct proof that magnetism exists as particles.

b. at least a few g()od sucnnsls had scen [_)dlll(,k‘s of -magnetism with their

OowWn eyes...

c. mdgnctlsm is exactly like nmllcr particles.
,d tlunkmg abgut magpetism as.though it were made of tiny parlulcs CX-

pldmul most ofthe observations made up to that time.

¢ no other thodel eould explain the observations made up to that time. v

. . ¥

RS
>
.



06-Core-22C

" The atom, a partlcle of an element, is a modgl now bemg used to explaln matter.

Scientists accepted the atomijc model ‘. |
a. only when atoms were ﬁnally seen by scientists.
b. only when it didn’t cause a Lhange in other models of science.
¢. when thinking about matter as tiny particles proved to be useful.
d. only when nb other model could describe matter and its reactions.

)_. . N

—

06-Core-23C

If you are considering the concept of clectrical charge, one of the terms below doesn’t .
belong with the rest. Record the letter of that term. '
' a. lon _ . . © e
. b. Molecule
¢. Atom
d.” Neutral particle
06-Core-24C Beside the number of ¢ach statement, write on your answer sheet the word atom
T for the statements that are tsue of atoms. Write the word ion for the statements
that are true of ions. Write: the word both for statemcnts true of both atomsandions.
I. They arc present in a piece of zinc.
‘ 2. They can be colored. §
3. They can be particles with more positive charges than negdtnvu
- Y " 4. They are responsible for conducting cutrent in a solution.
‘ s.

They can be particles with an excess of gegative charges.

<«  06-Core-25C
N

Linda examined threg powders and fourd that they were all attracted both to
positively and to ncgatively charged acetate strips.  She then dissolved each powder
in a different beaker of water and found that each- of the solutions conducted elec-

tricity. Study the chart of her data below. - T e
'COLOR OF |CONDUCTS | ATTRACTEDTO  {,ATTRACTEDTO
SUBSTANCE | ELECTRICITY | POSITIVE CHARGE | NEGATIVE CHARGE

h Orzmg,?:.' yts yes Yyes »
Pink | yes yes - yes |

| Purple yes | yes - yes

Based on these data, what can you conclude about the substances? Select the state-
ment below which correctly describes the substances. -
1. They are ionic, and each substance contains equal amounts of positive and
I]LgdthL charges. ' :
b. They arc ionic, and cach substance contains unequal amounts of positive
and negative charges.
C. ThLy ar¢ molecular, and each substance contams cqual amounts of posi-
tive and negative charges. - '
d. They ar¢ molecuylar, and ¢ach substance c0ntdms unequal amounts of
positive and ncgative (,hcll‘}_,(,s

e




Watcr was once thought to be an element.
1. Isit?
2. Explain your answer. . _'_5

'[/‘-.v . . o

06-Exc 11-1-1C

A

Sue used a shortcut when she did the exéurs?gn “Strip Affects'Drip.” Instead of
using both a positively charged acetate strip and a negatively charged viny! strip, she
used just a positively charged acetate strip. The stream of drips was attracted to
the positively charged acetate. She concluded that the drlps were neutral.
I. Was thgs a wise¢ conclusion?
\7. Explain your answex,. ’

" 06-Exc 11-2-1C

?
-

A

4

You may look at your book and notes for this question. ‘If in Excursion 11-3,
“l:lcctrolyteq Light,” you were to draw 3 graph of your data, which of the graphs
below but represents the generdl shape you would find?

-
. Graph a Graph ¢ g Graph d
B B B
0 GS 0 GS 0
B = Brightness - - GS = Grams of salt

06-Exc 11-3-1C

Graph e

A

Sugposc you had one boron atom and fopr fluorine atoms. If boron atoms have a
.. combining power of 3 and fluoring atoms have a combining power of 1, which of the
following diagrams shows the mest likely combination of these five atoms?

06-Exc 12-1-1€

Key

. +
.
K4
b .
. ‘ S—
. -

Boron atom .

1

. I . ‘ .
. . ‘ Fluorine atom O




06-Exc 12-1-2C

*

|,4 . .
H H_?'H H H H y
H-C— ¢~ C~ C— C-H
1 1 | | «
H.H H .H H .
s 06-Exc 12-1-3C

Delia and ‘Sarah both have white powders. They claim that the powders have the
same chemical formula, C4H404. Each-tests her powder and reports the following
results. o

=

°
A\

| DELIA'S™ |  SARAH'S
' . ’ POWDER . [* .."POWDER
Melting point| = 83 139
o] . .
C .
4 Boiling point 150 280 -
: O .
C
N ' l'hcy'rcpcat their tests several times to check their results.
I. Is it possible that both compounds really have the same formula?
\ ‘ 3. Explain your answer. . .
: —— ‘
/ . .
\ -

. d}




Sy
.

Several things can change the reacteon rate between two chemicals, What does

07-Core-1C

reaction rate mean as it is used in the sentence above? )
Mrs. Nelson wants to find out the concentration of the lye in an oven-cleaning solu- 07-Core-2C
tion. Select any of they following things she needs to know. .

a. The total number of atoms in the solution &

b. The name of the liquid in the solution ) '

¢. The volume of thessolution  # ’ ’

d. The solubility of lye : ~

e. The.mass of the dissolved lye - - e b
Define concentration as it is used in the following sentence. The concentration of the 07-Core-3C

~salt solutlon was very low. .

¥

Tom mixed two solutions and made the following observations. Which of his ob-
servations are ways of stating the rate ofa reaction?
~a. Two ce of the product weighed 7 grams.
‘b. In 10 seconds, 3 grams formed and the reaction stopped.
¢. The first solid began to form three minutes after mixing.
I. The mixed solutions turned orange in 0.5 seconds.
¢. The total volume of the reaction was 28 ml.

~

<

,  07-Core-4C

) ~ . . “ ) ’ .
Joe pours 20 ml of a blue solution into beaker A and 20 ml of the same solution

into bcakcr B. He then adds 10 ml of water fo cach beaker. 4
How do the u)mcntratlons of the solutlons in beakers A and B compare

wnth each other?”’ ' L
“Explain your answer. '

%\

10 ml water 10 ml water ' -
' 20 ml blue
20 mi blue - O
solution . '
— —-— .
N i
Beaker A : Beaker B
ra
1 . - '

- 07-Core-5C

/a
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Reaction B: {5 ml vineghr + 10 ml water + 500 ml mitk > sour milk

1.
2.

Would both of the reactions above have the same reaction rutqs?
, explain why. If not, name the variable that accounts’for the dif-

— % _—
- 07-Core-6C "
BABY-FOOD | VOLUME OF Pb(N03)2 .| VOLUME OF WATE'R TOTAL VOLUME OF FINAL
JAR SAMPLE (in ml]) ADDED (in ml) | SOLUTION (inml) ,
A 15 S35 T . 50 |
B 10 40 50 "
C 50 0 .50
. o i
D 25 25 50 '
E 30 20 50
All the lead nitrate [Pb(NO3),] samples were taken from the same bottle and dlluted,
with the volume of water recorded in the table above. Place the numbers 1 through
5 on your paper. Using the concentrations listed below and the beaker letters
from the table, match each final solution described in the table with the prc,{)er
statement of its concentration.
1. Most concentrated
2. Second most concentrated
3. Third most concentrated
4. Fourth most concentrated
5. Least cédncentrated
v " "
07-Core-7C -The graphs below show the results of two reactions of the same chemical system.
The reactants in the system are sodium hydroxide (NaOH) and a colorless solution.
-One of the products is a gas, A different amount of NaOH is used in each reaction,
but the amount of the colorless solution is the same in both reactiong,
1. In which reaction is the greater amount of NaOH used?
2. How do you know?
Reaction a. ~Reaction b ‘4
- 30 3
. E
w™~—20 w - 20 d
oA . ©a
Sw
= 10 LN s 910
A 2 i) - Q
o) or
> E 0 >a 0
. 0 1 2 3 0 1 2 3
. TIME (min) " TIME (min)
07-Core-8C B Reaction AN S ml vihegaf + 30 nil water + 500 mi milk = sour mjlk

ference\

17



¢
Reaction A: 3 ml lemon juice + 7 ml water + 600 inl milk = sour milk , . - 07-Core9C -
Reaction B:. 6 ml lemon juice + 4 ml water + 600 ml milk = soyr milk _ B
1. Would both of the reactions above have the same reaction rates?- ¢ o LT

2. Explain the two reasons for your. answer in terms of particle collisions.

Both beakers shown below contain-particles of dissolved reactant O. Three grams of 07-Core-10C
copper sulfate ((uSO4) are added to cach of the beakers, A and B, Reactiops take ”
place in both beakers, but the reaction rates in the two beakers are different. I t\{rms .

of particles, how would.your model explain llml the reaction rate quI bg/fastey in

one beaker than in the other? _ -/ -

- —3gof CJSO4

Beaker A-—

4

L

07-Core-11C

STATE PARTICLE SPI L l)

Solid slowest | ' | B

Liquid medipm

Gas 7 ) fastest ) S . \

e ] : \

The table above is based on-your particle model. :
. On the basis of its information, which of the reactions below would have
the gru'alc st reaction rate? (Si stands for silicon .md O for oxygen.)

u. Si (solid) + O5 (gas) =~ 5105 (solid) ; | ‘ ‘ .
b. Si(gas) +O» (t,d\) = 510, (solid)
. Si (hiquid) + ()'y (gas) - SI()) (solul)

2. prlam your’ ANSWCT in terms of the particle model,
. . .

[]

When water for tea i:?;'kfcutcd. certain changes oceur in it. On your p;mcr‘. list the 07-Core-12C

number of cach variable below.  Based on your particle model and your experience.

indicate how cach variable responds to Heating by writing incréases, decreases, or

remainsthe same after the number of each variable. N :

" 1. Volume . ) R

. Number of particles ' ,
Kinetic energy of particles ' - ‘.
Particle size - 7 '

_ Rate of particl¢ collision

6. Particle speed o ] ..

[, I SR U )

a
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07-Coré~13b ) Carl poured two sampps of 15 ml of copper chlonde (Cu(‘l ) mto two jars. The
samples were of the same concentrations, but one of the: samples was at 15°C and
w7 theother'was at 27°C:- He added un ifon nail to each CuCl, sample. The warmér .~

\ ~ sample reacted faster. Use your model to explain how temperdﬂlre dlfferences cause

the reaction rates of two reactions to be different.
(]

07- Core 14C e

| 15°C 10 g buttersours  |Y 1 week
20 ? 10 g butter sours | month~

L hat can you tell dbout the temperature of trial 2 as compared to that
oftrial 1?

2. How can you tetl?

‘-

¢ " #

&
07-Core-15C ' - According to the graph below. which of the following temperature intervals produces .
: the {.,lLdtLSt change in reaction ratc’ Select the letter of the correct answer.
. 0° tp 40°C .-
,b. 40° to 80°C . o
¢, -80° to 120°C ' ’
d. l°0° to 160° C _
A r\ - .
ERE | »
* . .
z
r )
5.
o /
o / i [
-
) B S /
iy A
¢ L7
o
v >
L] | - g . -
, -~
3 | ="
@
]
Z .
¢ —— . . ! .
v 0 20 40 60 80 100 120 140 160 180
TEMPERATURE (in °C)
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* Nancy collected the data shown in the table. . o . - 07-Core-16C
- .. . B . 0 A L N

i

TRIAL | CONCENTRATION - TEMPERATURE |  CATALYST .

X 5mlKI + 10'ml K5S50g + 3'ml water . 27°C " none
Y 5miKI+ 10 ml K)S;0g +7 Ti;_g:'ater T 34°C none
w . -Trials X.and.Y have the same rgaction rates. . e e o
I. Are the collision rates in' X and Y the same? )
2. Explain your answer in texms of your particle model. ;
: — — _ L&
. You worked with a catalyst in Chapter 15. Give an operational definition for the 07-Core-17C-
word catalyst which includes all the characteristics of a catalyst. - :
1. Consider the two trials of the reaction below. ) 07-Core-18C
Trial A. : - : , . ‘
A 13 ml sample of hydrogen peroxide (H,0,) is heated gently. The
reaction gives off 3 ml of oxygen in 10 seconds. A
~ Trial B. ' o o ‘
_A 13 mlsample of H,0, is heated with a little platinum. This gives off
, 23 ml of oxygen in 10 seconds. "The platinum is unchanged.
" Is platinum a catalyst for the reaction? " ‘
2. Consider the two trials of the reaction below.
Trial A: : o
‘A 10 ml sample of sour milk and 12 g of baking soda react to produce )
15 ml of carbon dioxide (CO7) in on¢” minute:
.-, Trial B. . .
A little window cleaner js added to the 10 ml of sour milk and 12 g-gf
y . baking soda. Only § ml of (‘02 are produced in one minute.” ™
Is window cleaner a catalyst for the reaction? '
Trial A . : :
A 12 g sample of baking soda is heated. The reaction produce[&S ml ,
‘ of (O, i one minute. - ' .

S “Triat B. - . ' ‘ ‘

A 12 g sample of baking soda is heated with a little copper carbonate ,
[ (yellow). The reaction produces 9.0 ml ol'(‘Oz in one minute, and the
yellow crystals turn black. )

\Is copper carbonate a catalyst for the reaction? ' : .
Dennis wanted to find out if salt is a catalyst for the reaction between potassium . 07-Core-19C
permanganate (KMnOjy) and oxalic acid (Hz('z()4). Desgign a procedure to find out.

The rate of the KMnOy-H 150y reaction isindicated by the time it takes the KMnOy,
" to change color. Include statements of (1) which variables should be kept constant
\ (HINT:  What things ;zméc a rca_ction ratc to change?) and (2) which variables
should be varied. Also (3) include a test to show if salt reacts’or causes the reaction. -
] - ~ i " . - .
> ‘I [RVORNE Wt a4 v * 4 i » X
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07-Core-20C Matt heard ‘that iron oxide was a catalyst for the reaction between zinc (Zn) and
copper sulfate (CuSO ). To three test tubes in'which Zn and CuSO were reacting,
headded % teaspoon of iron oxide to.one, ¥ teaspoon {o the second, and | teaspoon
to the third. The reaction rate did not change in any of the three test‘tubes. In
‘additional trials he plans to add 2 and 3 teaspoons of iron oxide to two more ZIn- -
~ CuSOy4 reactions. '
1. Are these new tnals necessary to determine if iron o)ude is a catalyst for '
the reaction? -
) " 2. "Explain your answer‘ .
- |
- 07-Core-21C . Several students vl/ere studying the ‘teaction in wh1ch two atoms of hydrogen (H)
combine.
H + H H2
¢ Peter Wolf said, “Platinum is the catalyst for this reaction.”
Jim Bahr said, “‘Iron is the catalyst for this reaction”
i, Leo Lyons said, “Silver is the catalyst for this reaction.” - «
I. How many of these students could be correct?’ . s
' " 2. Why? :
N by ' \ ' _ 7/"
« 07-Core-22C The rate of a reaction often changes with changes in temperature changes in con-. .
centration, or when a catalyst T used
; . zinc + vinegat H, -
. Hydrogen gas (H5) can be collected in test .tubes by water displacement. Describe.
a procedure you could follow which would show if changing the concentration of the
. zinc would change the reaction rate. In.your procedure, include what things should _
be varied and what should be kept constant.. (HINT: What variables affect reaction
. . rates”) : :
07-Core-23C George concluded that because a copper BB was a catalyst for the reaction between
potassium ‘iodine (KI) and potassium persulfate (K28208) it must, therefore, be a
: ® . catalyst for the zinc + hydrochloric acid reaction.
I. Do you agree?
2. Explain your answer.
07-Core-24C Select the two vanables(whlch affect the rate of a chemlcal reaction.
. . a. The shape of the conteiner used for the reactants
" b.. The presence of a catalyst with the reactants N
¢. The scientist who runs the reactions 7
d. The color of the products C
’ e. The concentration of the reactants -
07-Core-25C In each set of parentheses select the words which make the followmg statement

true. To produce the highest reaction rate, the reactants of a reaction are at a (high,
medlum low) temperature, their conccntratlon Is (high, medium, low), and a catalyst
is (used, not used). . (N
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Study the graph.

1. In which trial is there the greatest number-of collisions between par.ticleg

of reactants per second?

v

»

» 2. Explain your answer in terms of concentration and reaction time.
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Albert studied the effect of changes in the concentration of copper sulfz_te solution

on the reaction time of the reaction zinc + copper sulfate = copper. He defined S
reaction time as the time needed to turm the copper sulfate solution colorless. Which '
the correct graph for his experiment?

of the g,ra‘p'hs below is probably
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07-Exc 13-2-1C .

"Consnder the two cases below.

Case 1. Gypsum (wall plaster’or plaster of paris) won’t burn, even when heated
with a torch. : '

. Case 2. Gypsum: dust in the air ina gypsum plant reacts so qunckly at room tem-

| perature that a small spark can cause it to explode vnolently

How can you explain the dnfference in reaction rates between Case 1 and Case 27

07-Exc 14-1-1C

-

After you did Excursion 14-1 'you saw that reactions involvmg air take place more
slowly in-cold air than in warm air. How would Yhe partncle model-explain this in
terms of speed-and collisions? - N

07-Exc 15-1-1C

Corn ig put inta boiling water for 3 to S minutes before it is frozen. The cookbook
says that this helps to slow down reactions in the corn which would cause it to spoil
even when it is frozen. Explain what the heat does to slow down reactions in living
thmgs such as corn. .

07-Exc 15-1-2C

Temperatures well above 80°C are needed. for peanuts to react with oxygen to
produce carbon dioxide + water rapidly enough’ to produce noticeable heat. Yet the
same reaction — ‘peanuts plus oxygen — produces carbon dioxide -and water and
noticeable amounts of heat at 37°C in your body. Why?.
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~ The sodium hydroxide (NaOH) solution that you added to the uncooked meat and . 08-Core-1C
egg white in Chapter 16 wasn’t very conceptrated. Suppose your teacher made the '
‘solution more concentrated. What effect would a more¢ concentrated solution of

NaOH have on the reaction? =" - ‘.
In Activity 16-11, you added sodium .‘h'ydroxidc (NaOH) to urine and egg white. 08-Core-2C
The reactions of urine and egg white with NaOH would have given off ammonia o
- (NH3) gas, which would have bubbled up through the Nessler’s solution at.room
_ temperature. Why, then, did you heat the reaction?
Before you begin, tell your teacher that you are going to do this check, - . 08-Core-3C
Is there any change in the odor of phenol red when HCl isadded to it? To answer '
this, do the following. . : .
[. Put 6 drops of phendl red into.a test tube. - -~ .
2. Smell it.
3.*Add 2 drops HCIL. ) _
4. Smell the mjxture. : , o o )
Are the smells noted in steps 2 and 4 the same or different? .
You learned in Chapter 16 that egg white, pdtuto, urine, and uncooked meat con- - - 08-Core-4C
tained the elements hydrogen and nitrogen as NHs. 1f you had tested further, you
would have found that carbon and oxygen were also present. How would you ex-
plain that these substances contain the same clements and yet are so different?
Blair tested five materials for the presence of ammonia, copper, and sulfate. His re-" 08-Core-5C
sults are shown in the table below. . ' , - .
e — - - _._.._...___._._ —— - —q ' ! L) . ) i ‘ : g
SUBSTANCE AMMONIA [ COPPER SULFATE - ) o
TESTED " PRESENT PRESENT | PRESENT .
\Rfcd\'/ no yes yes | - ' .
Green " yes no- yes PR ‘ <
Orange no ' no no o v
White “no - yes - { no
Pink yes . no - |no ' ' o
: SRR N ‘ . } ! i
Write the colors of any substances which you are sure contain nitrogen.
Jerry tested a bu:rblc. solid [Fe(NO3)3l and a blue solid hl(‘u(N()3)zl by putting - 08-Core-6C
cach into a different flask with 10 ml NaOH and heating the two flasks. He bubbled " L
cach of the gases givey off through test tubes containing 4 ml of Nessjer’s solution.
No color change was observed in the test tubes for gases from cither of the substances.
Jerry concluded that the substances did not contain nitrogen, '
1. Do ypu agree’or disagree? ' o _ ‘ [
2. Explain your answer. ' ' .
s - e ) a (1 e . \J.. T . I’% . . - o o e . i
] T .



08-C'o‘e-7C ' . Before you begm teu youf teacher that you are going to do this check.
’ Get bottle C from box 08-Core-7. Use as‘fnuch of the substance in the bottle as
you can get on the end of a woodgn splint, and test it for ammonia. Open-yourtext- -,
_ '_"Book and follow the Nessler’s test procedure out.lmed on pages 233 th;ough 235. )

. S chort your l‘t,blllts and (,ondusmns , . oo
= - — f _(
~  08-Core-8C - Before you begin, po tell your teacher that you are gomg to do this check. - . |
) ' ~Is there any change in the odor of phenol red when HCl is added to 1t" To answer ‘
this, do the following. - _ "
"I Put'6 drops oi phenol red fto a test tube. s T
: - . 2. Smellit. ) ’ '
! ) . 3. .Add 2 drbps of HCL. 7
S 4. Smell the mixture. L . :
. Are the stnellswin steps 2 and 4 the same or différe_ht‘? -
08-Core-9C . Your carly investigations show that all the substances in nature are made up of'only
L Z;’* _ about 100 elements. Then, in Chapter 16, you as a sucntlst tested this concept again
o : ' \ by testing pany substances to see if mtrogm was' present in the torm of ammonia.
- ! Why do scientists keep tcstmg dd&ptcd LOllu,pt\ ' '
_ 08-Core-10C . ‘You used Congo red indicator in the reaction between stomach acid and antacid to
~ .e. tell when all the antacid was used up. Howdo such indicators work’ Why do they
changé color whm thcy do? . ;
' . . [ . .

08-Core-1 1C ) Swn mLasurul the volume of sodium hydroxide (NaOH) needed to re Ct with' 1, 3,
. " ot 5, and 7 ml samples of th,dl; soda (carbonated water)s using phenolphthalein as thc
' . lmllwtor He then-gmphcd the data and predicted how much NaOH would l)c
. needed to rexct with 10 ml of carbonated water. Explain why Sean could make
" such d‘\pl’tdltllon . . , o ) .
- n N M 1 PR
08-Core-12C You. used the - bhdf't"bt,low in Actnvn{y 17-3. when you added sodium hydroxide s
- = (NaOH) to 6 mj ot utnc acid until the phenolphthalein changed color., After doing™
+  the procedure -once, qpu did it.again and then averaged the ntimbe \of ml of NaOH
added in both tmdl.s prldll] why doing two trials and finding the awrage is bettgr

o

“ than JUst doing th; proccdur’ onct. - .
, | | | voLUME OF | ACTUAL VOLUME [@ PREDICTED VOLUME
y % e v "CITRIC ACID OF NaOH USED - OF NaOH -
- M ] . USED ) ) ' _
) Trml 1 |loem - - ' ‘ _ ' - |
T | T2 fomi -
Average | 6 mL | ‘ o
A = N - ) : ’
= \
N . J 55
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o 2. “The reason you c¢an answer question | is that

. . . .
~ ’ \
~ 4. - LY

& 2

- < 'V, *- - -
Sandra collected data from three trials-of tHe reactiorsbetween NaOH and fertilizer
and drew the graph shown below. How many grams of fertilizer will react withdg = *- -,
of NaOH? o ' - |

12 TTT

FERTILIZER (in grams)

0 1 . 2 3 4 5 6
- ' NaOH (in grams)

08-Core-13C

2

Sandra put.the data from three trials of the reaction between NaOH and fertilizer on
the grid below. . - . C °

"1, How many gramg*of féitilizer will react with 4 g of NaOH?, :

a. Yertilizer particles have special reactions.
_ -b. you have ‘worked with NaOH and fertilizér before.
- «¢. the relationship between fertilizer and NaOH changes only if more than
LW g of NaOH is used. N\ ‘ : ‘

d. reactants always Combine in definite numbers? ' ~

12

-

-

=11

10

T

ll“

" FERTIWZER (in grams)
-

L)

o 1 2 3 4 5 6
~NaOH (in grams)-

—— . oP

08-Core-14C
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08-Core-15C You are to find out how much dllutc HCI (acid) can be neutralized by | g of the
' ' * powder in-bottle 08-Core-15C. To do this, use the following procedure. .
I Dissolve 1 g of the powder in 15'ml of H,0. - o S
; 2. Add 2-drops of Congo red: ' - . .
. Add acid in small quantities until you see a permanent color Lhange
j - y 4 Find the amount of acid neutralized. |
" ) % 5. Make a second trial, repeating steps. l 2, 3, and4, and thenycrage the Lt
. . . . amount of acid in the two trmls . "

+
-+

08-Exc 16-1-1C . Candi put 500 g (450 cc) of fudge into a pan. After scraping the bowl, she added .
- 50 g (45 ¢¢) more"of fudge to the pan.. She incréased the mass (g) and the volume
(cc) of the fudge. & ' o

. _ [. What did she-do to its density‘? " . C ' o
X "~ 2. Explain your answer. ‘
. 08-Exc 16-1-2C Get 110 ml of the solution in bottle 08-Exc l()-l -2C- “Find the dcnslty of the'solu- -
. tion. Return thc used solution to your teacher. . - e . ‘
' * 08-Exc 16-1-3C Dawn worked with a Llwnmg liquid whose density was 5.6 g/ce. Afjer the numbc |
' «of cach material below, indicate whether it would sink or float in thie liquid.

SUBSTANCE | glec DENSITY

W . ) . Wood 08

b —— e

. 1 2 Iron ball 7 () ‘ ' nah . .
* 3 (:c)l(l ; l‘) 0 .
) . 4 Alummum ball _2.7
08-Exc 17-1-1C In Activitics 17-5 and 17-6. Al measured T gram of crushed antactd A on a balance.

He put this amount irito 10 ml of water and added 5 drops ofsongo red lﬁcn.«ls
his partner stirred, he addéd the agtd to the antacid A solution in 1-or 2- ml squirts.
It changed to blue when all of antacid A was used up.
I. It Al used 25 m}b m water in Activity 17-5, would thls affect the .mlount
of stomach aeid that w.ls neutralized?. . '
. 2. Explain your answer.

-

08-Exc 17-2-1C Sandy ziddpd u clear colorless solution to a beaker of colorless solution. drop by
drop. With cuach .drop, she noticed that a small mass of black solid formed and
v ' . scettled to the bottom. Then suddenly the black solid spopped tormm; No matter

how muclwtore of the liquid Sandy added, no more solid formed. Explain why
this happened. # ‘

s\. L 13 B
~~ 08-Exc 17-3-1C Get ‘the bottles flom box 08-Fxc 17-3-1C. Test cach solution with ligmus, using

4 clean glass stirring rods. After the numl)cr oi de] solution, indicate whether it IHH)
' acid, a base, or nefther. : > 9

I Y

)
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George used pH paper-and found the pH of samples of acid solutions as shown in tl;e ~ 08-Exc 17-3-2C

chart below.

SAMPLE | pH
LETTER
a 3
b 5
c | 4
d 6
e 2.

¥

1. Which solution has the highest hydrogen ion (H+ ion) concentration?
2. Which solution is the strongest acid?

Get the lettered bottles from box 08-Exc 17-3-3, the pH paper, the pH color scale, 08-Exc 17-3-3C
Copy the list of solutidbns below. Match each item '

and S clean glass stirring rods.
. with the letter of the bottle of solution it describes.
Acid; strong’

Acid, weak
Neutral
Ba§e,'Weak
Base, strong

«

..

L]
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. Below is a diagram of a copper strip. Use a metric fule_r_ to“measure its length cor- 09-Core-1C

rectly to the nearest 0.1 cm. S ¢ : .
Copper strip-Q o : -
. ’/
' ' | Prmmpy—C— L
v v g . _-
Get the following supplies‘and equipment from the supply area. . 09-Core-2C
| 50-ml beaker ~ ¢ 20 ml K,Cry07 solution
| carbon rod " 2 test leads _
| strip of lead I voltmeter .
Set up a chemical system which might produce electricity. .
1. Does it produce electrjcity? \ . A
2. How do you know wh_ether or not this system produces elecficity? .
. - : ‘ - y4 "
’ Select the letter of the correct answer. Once- a battery has bcon*Cﬁarged, in what . 09-Core-3C
“*form is the encrgy stored in.the battery?
' a. ‘Kinetic '
b. Mechanical
., ¢. Magnetic . .
d. Cheinical _ . : e
¢. Electrical Lo e :
09-Core-4C
' Battery charger
. s
. _ .r ' .
Carlos put together the equipment as pictured above. Before he connected the sys-
tem to the battery charger, he let it sit for five minutes. He noted that both carbon
rods were black and -the solution was blood-red. After the system had been con:
A nected for four minutes, he noticed that one of the rods had become silverish gray - .o

and the solution was much lighter. Ao i .
1. What kind of change occurred?
2. What kind of energy caused it?

59




09-Core-5C At the very Beginning of this course you mixed clear, colorless HCL (acid) with white,
. solid shell. The shell dnsappedred and a colorless, odorless gas 'was given off, None
RS . of the reaut‘mfs were gases. ~
N ' 1. Were new particles (atoms) formed?
: 2. If so, name them. If not, how do you explain the new materials?
109-Core-6C CHEMICAL SYSTEM
» q 1
\Solution C |
Test lead and metal strips _
¥ Eric constructed the chemical system shown in the diagram above. List five things
‘that Eri¢ could observe that would tell him that there is a change in the chemical
energy of his system. Assume that Eric used all the additional 1SCS equipment he
needed. : -
09-Core-7C )
Voltheter
" 4

¥

‘Beaker of ‘solution

bavid used a strip of copper and a strip of magnesium to build the system shown
above. Electrical energy was produced.
1. What was happening to the chemical energy of the system?
2. Was any cnergy lost or gained? /
3. Explain your answer to'question2.

| 0

~ a




e

¢

s "
. v . L

.Joe put two rods of the same silver metal into a beaker of a purple solution. He -
-connected the system to a charger. One of the rods turned blue-black and the othet ‘
turned brown. ‘The solution ‘turned green, He dnsconnccted the system from the =

<harger. He then connectted the system to a motor, and the motar started. Describé:

any, visible changes that would oceur in the beaker as the motor continued to run.’

D

.
-

Metal rod . *

09-(_:ore-8c

.

Pauf’s new scout flashlight contains Rvo-rcchargeablc batterics. So that he is always
prepared, he reeharges the batteries once a month., 'Name the process which describes

the changes involving the particles inside the battc,;y'whcn they are charged or dis-

charged.

PR

09-Core-9C

Kenneth put two carbon rods into a solution of dilute HCI and connected them as
shown below. He observed no clanges in the rods or the solution. Pete put.a zinc
strip and a -carbon rod into a dilute HC'l solution and ag.nn conipleted the urwlt
The zinc strip became smaller and a gas was produced.
1. Whose setup is more likely to have clectricity?
2. Explain your answer.

Voltmeter

09-Core-10C -

‘Roger rcchafgcs the batteries for his mini-bike on a charger which works the same
way as the [SCS charger.
I. What kind o engrgy is being used to charge the batteries?
2. What is tlu,;orm of the energy in the battcry after it is disconnected from
the charger? | Ce s et vt i e a0
3. What form of energy does the lmttcry give oil whcn if is in use?

09-Core-11C

4y
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system and reported that absolutely no changes had occurred init.”
R . 1. lsit true that there would be no ohanges"
2. Explain your answer.

] —
Voltmeter

Zinc strip

s €

—y—

" 09-Core-13C ~ Writ¢ on your answer sheet, the Iettcrs of any of the items bclow wlmh fit the scien-
o tific operational definition of work, -
a. Putting a feathier into the trash can
~b. Holding a 50 Ib bag.of cement
¢ ~¢. Memorizing the operational definition of work
- d. Dissolving sugar in water
¢. Reordering the pdrtnles in a chemical reaction

. 09-Core-14C George put the battery from his mini-bike on a charger. When he calculated the

“amount of energy used to charge the bdttery, it was grcdter than the amount of ener-
gy the battery could rcluwc later.

L. Was energy dutroyed or used up in.charging the battery?

I. From the information given, the chemical energy of the reactants is (less
- ~than, greater than, or equal to) the chemical cnergy of the products
2. Explain your answer.

> 09-Core-16C © Jan noted that the temperature of a liquid dropped -when a solid was dissolved in it.

: On your answer sheet, write the letter of the answer that would bc a correct con-

clusion dl)Olll the energy in the system.
The cnergy m the system had been changed into anothcr form.
l T'he energy in the system had been used up and no Iongcr existed.

. The energy in the system_ had been deslroyLd o _ “
d. Both a and ¢ are correct. : : .
¢.! Both b and ¢ are correct. .

-

.
~

) 62

09-Core-12C Carl put tot,ethcr the chemical. system shown in the diagram. \le obsewed that the
' system produced electricity’ for half a class period. Then he studied the chemical

. 2. Explain your answer. . ;
09-Core-15C o Consider the following reaction. .
' REACTANTS PRODUCTS
A
) ' bicarbonate of soda + acetic acid *'sodium acetate + water + heat L‘_ncrgy released) -
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09-Core-17C

_concentrated sulfuric acid. Assume the two bottles in box 09-Cor¢-23 contain these
- twoliquids. ‘Gather all the equipment you will need to ghix 10 drops of the acid with

- 10 ml of kaler solution. Ask your teacher ‘to obsegve*you. Mix the quunds dnd'

report your observatrons

4

P

In an insulated Styrofoam cup, Eleanor dissolved S g of sugar in 30 grams of water™
which 'was at 24°C. The temperature of the final solution was 22°C. The amount -
of energy present in the materials before drssolvmg was (less thdn, equal to, greater
than) the energy present in the 35 grams of matter after drsaolvmg
Coyer the bottom of a test tube with white copper sulfate from-the jar labeled 09-Core-18C
09-Core-18. Slowly add 12 drops of water while holdmg the test tube so you can
feel the bottom of it. - L
I Did a chemical reaetron oceur" o ' ’
2. Would you say the particles were eombmmg or were they separatmg when .
you added the water?
3. How can you tell?
Bruce found that the temperatures of a beaker of barium chloride solution and a 09-Core-19C
beaker of copper sulfate solution were both 29°C, When he mixed. the two solu- '
tions, the temperature rose to 31°C, and a “white sohd formed. Use the particle
model to explain why the temperature rose.
Sandy’ dissolves some solid potassium chloride (KCI) in water, and the temperature 09-Core-20C *
of the liquid drops. According to the particle.model, what causes the tempcrature to
drop when the KCI dlssolves’
There is energy, stored as chemicpl energy in a 12 g mass of zinc chloride. How can - 09-Core-21C
you release some of the chemical energy in the 12 g mass? Select your answer from . '
’ the choices below. LT .
- a. You can crush it. :
b You gan freeze it. v v
C _You fan reactit to form a drtferent Lompound :
d. All of the above are corréct, ‘ :
e. None of the above are correct.
The. sugar you put on your cereal this -morning contains a great deal of chemical - 09-Core-22C
. energy. What must happen to the sugar or to any substance if it is to give up its ’ '
-chemical energy? ‘
[)
ln the next chapter, you will be using two dangerous liquids -- Winkler solution and

09-Core:23C

CARR

You will be workmg with kaler solutions, and . Loneentrated sulfuric acid in the

* next Lh.tpter Chemicals like these-can.causé a grea at“deal of damage to skin and

clothes. List threc thmgs that you should do if somc of thes¢ solutrons should sprll
-oh someone. : ‘

I 09-Core-24C

!




\09-Exc 18-1-1C

v

A chemrcal system (battery) was described m Excursrdn 18-1. The sysierr; couldn’t

give off electricity until. after it was charged Explain why the system wouldn't gnve 4
off energy until after it was charged. :

09-Exc 18-21C

Show yaur teacher the procedure you developed for Excursion 18-2. m task is'to
defend whqt you did or to make a satrsfactory change m any part of it that your"

- teacher objects to.

sk

- 09-Exc 19-1-1C

Below is a hslwegdenergy conversions. Chpose four of them. Write the numbers of
your four selectd energy conversions on your paper, and then cite an example after
each. ‘ o -

Electrical to sound o ’
Electrical to chemical o ; )
." Light to heat ‘ : .

Heat to motion ' ‘

Chemical to electrical

Motion energy to heat

S o e

09-Exc 19-2-1C

-

Lois made the four solutions shown in the'chart. below On your answer sheet, state'

' after the number of each reaction whether it is endothermic or exotherrmc

REACTION SOLID ADDED WATER TEMP i SOLUTION "TEMP.
- : TO WATER (in°C)_ (in °C)
| NH4CI o 22 ; 20
2 LiBr | 24 27
3 KOH 22 O ,
’ v 4 AgNO; < I 21
09-Exc 19-2-2C When a solid like NaCl, which is made up of ions,'-'dissolves-ih' water, two-processes

which involve energy occur. -
e the two processes and tell what is occurring in each.
~2_The temperature of the water dropped 2 degrees during the dissolving
prOCess Which of the two processes mentioned in %uestron ] mvolves the
greater amount of energy in this instance?




Preparing for their expenments with lCR’s and yeast beasts three students dld the . _ 10-Core-1C
following: T :
Perry used the glassware right oft the shelf o S
Tony washed themglassware with tap water and then with distilled water.
‘Steve washed the glassware in soapy water. He dld'not rmse them, but he dried
them earefully with paper towels, _
. Which student used the best procedure" oL
2 What is wrong with both of the other procedures? .

‘A —d

'Mr rc;son collected four water samples from-a stream. He asked you to find out 10-Core-2C
which€sample contained the most digsolved oxygen. You followed directions and-
added Winkler solutions #1-and #2, starch, H 2504, and Na2S203

1.- What data would you eolleet" ¢

2. How would you use the data to tell whnch sample contdmed the most

oxygen-l ‘ : . ‘

. ',

" You havé been studying reactions between ICR’s and oxygen. What kﬂd of informa- 10-Core-3C
tion would you need toknow about a substanee like oxygen to write 4n operatlona}
deﬁnltlon for it?

M

Open your book to Chapter 20 and use 1t to help you write an operatlonal definition’ ' 10-Core-4C '
for dissolved oxygen.

S - . - - /

In Chapters 20 and 21, you studied ICR’s, oxygen, and carbon dioxide. You used 16-(;0;9.5(7 _

* jars which you could cap tightly. Until this section of the text you used beakers, o
Why was it important tolyour activity to be able to cap the jars tightly? -~ : ’ /.

> - O . {

4 ¥ - §—

I . ) 4 B !’
Last week, using the sdme procedure as that used for jar B below, Glenn found that 10-Core/6C
it took -85 drops Qf Na2820_3 to remove - the .color from a mixture of 4 drops of T
H202v 120 m! of water, Winkler solutions, 1-12804, and starch which.he had just

made. Today, he did the fpllowing, using jars A and-B. k . '/,’

Jar A " - JarB - /.
Put in 120 mI"warer. Put in 120 ml water. ' /

. -‘Added 4 drops H20'2. Added-# drops H202 .
Added 3 fish, and capped the jar. Added nothing, but capped tyjar
Waited 12 minutes. - Waited 12 minutes. v
Removed the fish. .. Removed nothing. ..

Added Winkler solutions and HzSOa Added Winkler solutions and H,
Added 6 drops of NayS,03. v Added 13 drops of Nd28203
Added 1 drop of stafch solution. Added | drop of starch solution.
Added 8 drops of NayS303°to remove eolor . Added 42 drops of Nd28203 to remove eolor

e T
R

. ‘What _term describes how Glenn used jar B today in this acfivity?
2 Since Glenn had already recorded his resulty for the procedure 'used. in Jar
B last \Yeek why did he have to do the same reaetlon today as pdrt of this ‘
dctnvnt); _ S . » ..

i

65 :

O —



10-Core-7C

Phil put three ICR’sinto each of two j jars, X and Y. Each jar also contained 150 ml of -

"... ‘water and S drops of hydrogen peroxide (HZOZ) After 15 minutes, he removed the

ICR’s from jar X'and ’teste;l the water for its'amount of oxygen and carbon! dioxide.
Twenty minutes from the start of the activity, he removed the ICR’s from'jar Y and

tested for amounts of oxygen and carbon dioxide.

i

1. ‘Which, if eithet, sample Wl" contain less oxygen"
2. Which, if either, sample will contain more carbon dioxide?
3. ‘Explam why you-answered as you did.

<

it

10-Core-8C * ~ "™

L 3

N—L - - g ) ) .
Rhonda had a gallon-of water. She tested a sample of it, using the Winklet test, and.

. found that the water contained oxygen. Rhonda said she was not sure if the rest of the -
“water contained oxygen because she had tested only a small sample

- 1. Does the rest of the water contain oxygen" '
2. Explam your answer.

»n,

10-Core-9C Five aquanauts live at the bottom of the sea for several weeks at a time doing research
S for the United States. They live in a dry, airfilled steel capsule, much like astronauts
N live in.
. , . If the concentration of aquanauts is increased to seven per capsule what
- w1l| this do, to the raté at which oxygen is used up?
2.. What will it do to the rate at which carbon dioxide is produced?
f 3. Why? :
In ‘Chapter 21, you studied the effect of temperature on the reaction rate of fish.

10-Core-10C

During the 20 minutes that t_h,e fish in the jar were in ice water, the temperature was
dropping slowly. (See Activity 21-9.) Why not put the fish directly into some iced
distilled water so that they would be at the lower temperdtu‘re for the full 20 min-
utes? .

10-Core-11C

" perature rises to 21°C::-

In Pocono Lake, the temperature in early spring is 8°C. In Ahgust, the'water tem-

I. How would thls warming of the ldke dffect how ofteh a water snake must
surface to take in new oxygen and release carbon dioxid¢?
2. Explain your answer in terms of reaction ratées.

.

10-Core-12C

Select from the list below all the evidences that indicate that chemical reactions take
place in living things. : .
Stomach aeid is neutralized in definite quantltles as dre other acids.

Concentrations are altered. v : : -
Temperatu®s of living things alter the rate of new mi terial formation.
New materials (products) are formed.. . : :
All of the above are correct. _ ! \

o6 o

o
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‘Caroline produced two samples of carbon dioxide (CO,), one by the actnon of live 10:Core-13C
{bacteriaon apple juice to make vinegar and one by reactmg HC1 with limestone. - The | :
samples were mixed, but Caroline said they could be |dent1f1ed “She said they would

~ react differently in chemical tests because the: CO, from the apple juice was made by
and from living‘things and the C02L from Ilmest.qge was not.’ '
1. DowBu agree or disagree? N
4 2. whyt’ i . . -. - . | ¢

1 . <

¢

A

Mr. Will Fixit is a pit erew chief for Bluestreak -Race Cars. He.claims that his. éars o 10-Core-14C ,
run on a reaction of the reactants oxygen and an alcohol-benzene mix. S :
. 1. Predict fromyouiknowledge of reactants in reactions what should happen‘_” © s
' _to the amount: of alcohol-benzene mix in the car as it _races toward the '
checkered flag. . :
2: Why doesthls happen"

The amount of oxygen d|ssolved in-water is indicated by how much Na28203 is used ’ . 10-Core-15C
after using Winkler solutions. Mary says that oxygen can be more active at: some g : :
timgs than others. She said the same amount of oxygen-‘can react with diffe nt.
ambunts ofNa2SZO3 depending on how d(,tlve the oxygen is in that sample. \

) 1. Do you agree or dlsagree’ - . ‘\

2 Why? o , .. ' N

, Chuck discovered that three ICR’s removed oxygen from the water, There are two " 10-Core-16C .
possible reasons that this_ hdppened Either the ICR’s store oxygen in their bodies, *
" or the ICR’s Use absorbed oxygen in a ehemncal reaction. _
1. State any evidence from the “activities that you have done in class thdt
-would help you choose ene of the above. . -
2 How would this evidence help you choose? ' . - :

L4

Which of the following is the best statement fitting both your model for chemical re- 10-Core-17C
--actions and the results of your activities with the ICR? : '
a. Thcy defmztely show that chemical reactions do not occur lnslde the
ICR’s as they do in test tubes involving only nonliving things.
b. They establish proof that chemical reactions tdke pldee inside the ICRs
as they do in test tubes involving nonliving, systems. A .
¢. They prove that your model must be true. '
d. They suggest that reactions take place inside of ICR’s as they do in test
tubes involving only nonhvmg systems.
e. b and ¢

[T

" Walt took his temperature. It was 37°C. Then he went on his paper route and de- "~ 10-Core-18C
livered the morning papers in below zero temperature. When he got home, his body '
temperature was still 37°C. Certain processes convert the energy in food into heat
that keeps human body temperature from droppmg even on very cold days. What
are these processes called? 4

67
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10 Exc 21-1-1C

i,

A g(;Vernlnenf lab has 'four jars of equal size coriiaining samples of breath from three

able.”. How can you fmd out whlch sample’ of breath contams the: nfost oxygen?

2a

10 Exc 21-2-1C

Get a piece of graph ‘paper from your teacher, and label it as shoWn on, the grid
below. Graph the data about Lake lggy below. Then for ‘each kind of fish hsted i

. place an X on the grid at the lowest depth at which-that kind of ﬁsh could survnve

o Besldb the X, write the name &t the flsh -
3 DISSOLVED, OXYGEN IN LAKE IGGY L
| y DEPTH (in m) | OXYGEN (in mgfliter) - -| .
0 100 o S
2 -() 8 . ' I/
4 - . -9:4 , ¢ Q ”.-'l
) 6 | - - 52 - - /
‘ 8 | 22 . . | /
] 10 - 1.5 B >
' ! ! 12 . 1.2 :
¢’ -‘ l4 . . ! 0.8 ,
' 16 Q.5 | B
18 0.5 .o / :
. LOWEST CONCENTRATION OF DISSOLVED OXYGEN / o L
AT WHICH FISH CAN SURVIVE FOR 24-HOURS / L
TYPE OF FISH - | " DISSOLVED OXYGEN (in mg/l) ';""'
@ Troilt 8.7 /
- Kingfish . S8 '
, | Redfish 5.0 . /
. ) / o
,, 18
16
, 14 vil
: N E 12 7 2
-~ _ g 10 ) /
. L 8 7 h .
- ’ Do 4
2 a
0 2 4 €& 8 10 12

OXYGEN (in myg)
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- ugarette smokers and one nonsmoker. Suppose there are no Winkler solutions avail-



L Get box' ll-Core-l It c,onl;ams five stoppered test tubes lzach tube contams the - ~ 11:Core-1C
- same amount of Benedrct s solution but»dfxfferent concent(atlons of g]ueose solution.. , .. ; T y

'Arrange the. test tubes i in order,’ b‘.egmmgg,on the left with the tube wrth the lowest ’ ‘ . S B

" glucose concentratrén and ending .mth tlLettube of hxghest eor{eentrdtronu Show your . R o "

“teacher your ordeqng o {_ ST L o ¢ i L : _ ’
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~ Get 7 dl‘bps of eaeh of* the foup :soluuons in tlte bottles ip Il-Core-ZC Put each “ -11;€oro~20 )
- solutromnto a separate test tube, whrch is, labele “Wlth .the number of the bottle you ot = .
* - get the sample from. Yaur, task is to Judge the\gmpunt of glucose in each’ samp\e : .
using the pr*orcedure stated in Aetwrtres 22 12 through 2“2-14 e » N,
_ Put the solutions in Qrder from’ loWest glucose c\ontcnt to htghest gl.ueose eon;ent Co s
; On your paper hst the numbers ofthe tes,t tubes in thdt orde AT A S - .

o L. . . , - N
5% Q AR . o v L o :
“ e . . .

-y au T Q N il L

"5k An ezrrthw(s;rn) tyakes ih oxygen whrch reaets and* 1s-reledscd\as carbort dmxrde (COZ)« A | 11-Core:3C . .
ST Whﬂt rsﬂtbe smlrw qfthe element carbon in the (“Qﬂ, ST o T e

e a,rlt s made 'from.ether clements in thé worfn’ body. ° - / o "’ _ ‘_ T ;.' S
o8 ST b\ Tt grows.m living plants and animals.. LR e e L o
' G “Itis presem in some form’in the fao{l eaten by the.worm R O

. R

S .;_wd : The worfi gets it only from tusnt, wood. Vet T T e S
i ‘L* e Bothaam‘] babova are s0ur<,es L B T e ek e

. " L . .
RS Lo oo ' . " " %

S e e AR . el ',
- ,Suppbsc thm the tnguu beloqir shows” the numberTT‘ycast bcas‘t%m 1/5 Ofd drop ot '_:n_r-]1-Coxe;4C ! '

) __“ alygiast sotution, , Calculate “the. number of drops you WOul(‘l £xpact. to fmd, in the Lo L |
6nure drop of ygas; solut,ron R : : S .."4. T Pt

44

W .\’ 2 LI} .\'
. P
Ve T ¥ e e
.- . r. .
-

1
.f .

. . oW, P :
o &7 5 0 0 N LT e

- ; . A

tag

P ) i SR :g - NI _" o a PV 'J"‘ patnd r"-s
'y 4 A,

You ,grom?cl ymt bedsts w;th.saml and krU,cd ‘them by tLearig them .r[mrt Yet thc '_"‘- O
brokm yextst beasts cnusc‘the brt,dkt}own of glucose: n,;-l(ft%rbdn drp‘xrde’dnd wﬂe Toee

',-'5-.' "t happen tasf\r t'han do thk yeast beasts. Why?-" - < mac S ity ._{"'-,._“—' =
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) : l‘hc yedstobedsts hrokc glnwse ‘dgwn jnto ~Larpon (ﬁoxrdo {(3()9') tmd w.f:t.cr . As thp"'- ' :
e hreakdnuvn oeeurf’e(l the yeast organrsrqs greywand, be:eame Qe mrmuot&‘ tn uthc )

‘ &f words, the masg’ 2of tlléﬁyud\ merea%d I ﬁé breakﬂ‘bWu rt‘nstrpm w;ls a]s ftﬁio.ws “
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" 11-Core.7C

- simpler substances;

Cdsc 1.

i

Dri Cuttér tried in the laboratory to break down fish, ilsin'g chemicals he
knew existed in® large quantities in a cat’s stomgch. He found tha
small amounts of another chemical as a catalyst, o

t-he had to.add

Case 2.-Dr. Cutter fed fish to his cat. The cat’s stomach broke the fnsh down into

cat’s stomach.

case 2.

Dr. Cutter did not “have to ddd.d catalyst to the reaction in the -

‘Explain wl‘ry ‘the reactlon m caee I needed a catalyst but none was needed in

—

» . 11-Core-8C

. -

——r

Marshmallows on a plate will not react with oxygen to produce carbon dlox1de
(CO5)ind water rapidly enough to give off noticeable heat at 37°C. Yet the same
reaction produces CO,, wafer, and llOthbdble amounts of heat at 37°C in your body. .

Expldm why this occurs.

-

o

]1-Core-90 '

L4

Doug read that such greeh pldnts as crab grass Ldl'l'y out the followmg reaction in'the

presence of sunhght

.
.

f

.\"

water + carbop dioxide > glucbse + oxygen.

Doug doesn’t think that such a reaction can be carried out in a test tube-even if he
uses the catalysts used by the plzmtsl. He says that the catalyst will work in a reaction
only inside a living green plant., '

I. Do you agree or disagree with Doug" \

2. Why"

+

W

e

11-Core-10C _

In a cartoon in Chapter 23, Mini Fini, the fish, claims she contgins catalysts.

I. Do you contain catalysts?

2. What evidence supportg your answer? (Hint:
.rclcusc"cncrgy inside of you at body temperature.)

Peanuts and marshmallows

11-Core-11C

Now that You have worked with fish and yeast, name’ thrcc variables that affect *
reaction rates in living things.

1

”

11-Core:12C

.

n
..,

. Suppose you put 4 beakers of zinc and diluted vinegar (cheical systems)
into a cupboard. You also put 3 gallons of vinegar, 8 pounds of zinc, and 50

“beakers in the cupboard.

If you checked them in 4 hours, would you find

fewer than\d4, cxactly 4, or more than®4 complete systems?
2. Suppos¢ you put 4 yeast beasts (chemical systems) into a cup of warm

water and sugar,
more than 4 chemical systems? .
« 3. What'is the difference between the zinc-vinegar chemical systoms and the,

Tomorrow, would there be fewer than 4, exactly 4, or

yeast beasts which explains the difference in your answers to questiops 1 and

27
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LY

Honey said, “In ISCS we used living yeast beasts. We were told not to heat them 11-Core-13C
too much. Since it’s the catalyst in the yeast beasts, not the live yeast beasts them- '
selves, which is important, we could have heated the glucose reaction so that it would
have gone faster. _ -
. Do you agree or dlsagree with Honey
2. Why?
Se]ect‘t-hc letter of the chemical reaction in which oxygen is-a reagiant. 11-Core-14C

t‘.‘.

. Water freezing

. Fuel oil burning .

. Sodium iodide and iodide dissolving jn the same test tube
. Copper sulfaf® dissolving

cc o

A

S —

Define the unit of heat kilocalorie in terms of water.

1 1-(':_ore-1 5C

w

Define calorie in terms of water.

1-1_-Core-1 6C

Rhoda forgot the heat unit when she’ calculated the change in heat energy of a 20

gram mass of water raised 2°C in temperature. Choose the letter of the answer below
which includes-the heat unit Rhoda should have used. ™
a. 40 calories . b g
‘b.. 40 ngwtons
¢. 40 kilocalories

-d, 40 meters ' ' ' o ~ f\

¢. 40 Btu_ o

—

11-Core-17C

Get any equipment you need, and heat 175 ml of water for two minutes. You are to

calculate the change in the heat energy of -the water during the heating period. Re-

cord and label all the measurements you make.

“ 11-Core-18C

If 1is the symbol for length and you were askcd to measure Al,'what would you '11-Core-19C
- measure? o : ‘ . : '
How many calories of heat energy are required to raise the temperature of 15 grams 11-Core-20C
of water from 20°C to 80°C?

-Which of the following variables are important but are ignored when you use the’ " 11-Core-21C

ISCS cola-can heat-measuring device to calculate the heat of the marshmallow-
oxygen reaction?
" a. Heat lost to the can -

b. The color of marshmallows .

¢. Heat lost to the surrounding air A

d. None of the above .




11-Core-22C

Select the vanhbles whlch affect the amount of temperature change when crystals -

of sodium nitrate are being heated. - =" -~ \ .
a. The length of time the crystal\s are heated "
b. The source of the sodium nitrate :
c. "The person heating the sodium nitrate
d. The amount of matter:heated -
e. The a!tlount of heat supplied per mintxte iy

11-Core-23C

N'Chemncal energy is the main form in which energy is put mto your body. Llst two

forms of energy mto Wthh your body converts that chemical energy.

11-Core-24C

“The sugar in grape juice contains a great deal of chemical energy.

1. What must happen to the sugar if it is to give up its chemical energy?
2. As it gives up its chemical eﬂérgy, what happens to the atoms of which
~ the sugar is made?

AN

-

11-Core-25C

Maple syrup contains a lot of energy. In what form is this energy stored?

T

- 11-Core-26C

1. Are people HCR’s (human chemical reactors)?
2. If you think so, name three reactants and three products of an HCR\.x If
not, what is their energy source?

11-Exc 22-1-1C

Dede Devine’s pecan sticky bun recipe from 1865 includes both yeast and glucose.
On the basis of what you learned in Excursion 22-1, state what yeast and glucose

do to dough and how they do it.

11-Exc 23-1-1C

Helen wants_ to find out if xerose is a substance that will act as a catalyst for the
breakdown of starch. If the xerose is a catalyst, what visible result should she ex-
pect to observe after mixing together the xerose, starch, and the iodine solutfon?:

I 4 i

11-Exc 24-1-1C

Lynn cooled 25 g of water from 88°C to 28°C. How many calories of heat were
lost?

£y

-

11-Exc 24-12C A

A tablespoonful of peanut butter contains 93 Calories. Suppose that all the energy
in a tablespoonful of pcanut butter were released as heat energy. How many grams
of water can this much hcat energy raise 1°C?
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Get your textbook, and use it to do this check. In the'lcft-hand_ column are state- ~ ' 12-Core-1C

ments of five assumptions from the particle model. In the right-hand columgn is a
list of ISCS activities that you have done, each of which involves one of these assump- - N

tions. Number your answer sheet 1 through 5. After the number of each assump-

tion, write the letters of all of the activities listed which are related £0 it. A number - SR
may have more than one letter matched with it. (Hint: Read.all the assumptions ,
before reading any of the gctivities. [f you have trouble matching any of the activi-

ties, look in your text for that activity and find out what assumptions are related to

it.)

Assumptions of the Particlé Model

I. When a chemical reaction occurs,
differcnt matter particles combine in
definite numbers.

2. Chemical reactions often relcase
- heat energy or-absorb it.

3. Necutral molecules contain clectri-
cally chargcdlparticlcs}.

4. Increasing the concentration of
reactants indrcascs the rate of a -
recaction.

S. Because matter is held together by
clectrical forces, chemical changes

may absorb or release clectrical energy.

Activities
a. The lead (Pb)-sodium sulfate (Na,SO4) system absorbed elec-
trical encrgy and was changed in so doing.

-
“ 1

b. When different quantities oi'.lc‘ad nitrate [Pb(NO§),] were re-
acted with an unchanging quantity of potassium 10d1(le(Kl)

_sometimes iodide (1) atoms wege left ovey and soRyetimes lead

(Pb) atoms were left over. .

¢. The amount of reaction between zine (Zn) and copper sulfate
(CuSO4) could be determined by measuring AT.

d. Five drops of oxalie acid (HyC504) plus 5 drops of water
plus 10 drops of potassium pcrnmngandtc (KMnOy) take more
time to turn gold color than 10 dropvo(;)xahc au(l (quC204)
plus 0 drops of water plus 10 drops of potassium permanganate
(KMI]O4) ’

»

¢. A sugar solution wouldn’t allow electricity to flow through it
to light a bulb, but crystals of sugar were attracted to botlhi posi-’

tively and negatively charged vinyl strips.

f. The zine (Zn)-potassium dichromate (K5€T1507) system re-

leased electricity, and the K5C'r9O%4 solution changed color.

g. After finding how much sodium hydroxide (NaOH) reacts with

2 ml of, citric acid ((,‘611807), you successfully predicted "ho,w". .

much C¢HgO~ would react with 1, 4, and 5 ml of NaOH.

b. It took more phenol red to get-a pink color in water which

had containgd 2 goldfish than in w(lter which had contdmcd only -

I goldfish. . N

. When particles like lead (Pb) and iodide (1) are in solution and”

wmbmc to form the solidqgad iodide (Pbl,), thc temperature
rises.

. - . . . ’ '4
j. Onc of cach antacid tablet neutralized about the same amount

of stomach acid.

-,
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. 12-Core-1CC

Get your textbook, and use it to do-this check. In the left-hand co‘lumn are state-
ments of five assumptions from the particle model, In the right-hand column is a
list of ISCS activities that you have done, each of which involves one of these assump-
tions. Number your answer sheet 1 through 5. After the number of each statement,
write the letters of all of the activities listed which are related to it. A number may
have more than one letter matched with it. (Hint: Read all the assumptions before
reading any of the activities. If you have trouble matching any.of the activities, look
in your text for that activity and find out what assumptions are related to it.)

.Assumptions of the Particle Model Activities

I. All matter is made up of only 100 a. Four different colored substances all contained copper.

or so different kinds of matter par-

ticles.

b. After finding how much sodium hydroxide {NaOH) reacts
with 2 ml of citric acid (C6H897), you successfully predicted -

2. Molecules are made of atoms and how: much C4HgOq would react with 1, 4, and § ml of NaOH.
can be broken down into atoms or T

simpler molecules.

c. Egg white, raw meat, and fertilizer all contained nitrogen.

3. Chemical reactions are rearrange- d. When a small picce of copper was added to a mixture of
ments of matter particles. - potassium iodide (KI) and potassium persulfate (K25,0g) solu- .

4. When a chemical reaction occurs, when the copper wasn’t present.
\giffcrent matter particles combine in

defipite numbers.

§ A catalyst mcredseq the rate of a

tions, it took less time for the mixture to turn blue-black than

e. One g of each antacid tablet neutralized about the same
amount of stomach acid. :

baction when it 1s present in small f. When the colorless solutions of lcad nitrate {Pb(NO )y } and

qudntmes

’

potassium iodide (KI) reacted, a yellow solid, lead 1od|de (Pbl ),
was formed. The yellow solid contained atoms of lead (Pb) dnd~
iodide (12) No new elements were found m the reaction. !

g. When a smdll amount of iron chloride (Pe(‘l;)‘ powder was
added to hydrogen peroxide (H,0), oxygen gas was r.eleased
more rapidly.

h. The bredkdown of glucose into carbon dioxide and water went
faster when the insides of ground- -up yeast beasts were added to
the reaction.
i. When different quantities of lead nitrate [Pb(NO3),] were
reacted with an unchanging quantity of potassium iodlde (KI),
sometimes iodide (1) atoms were left over and sometimes lead
(Pb) atoms wero left over. -

~j. When sucrose is heated with HCI, fructose and glucose are
formed. ' ' :

4




