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Eighth Grade Summer Activity Packet

Developing scientific thinking in students is important for a solid science education,

To learn how to think scientifically, students need frequent opportunities to practice scientific processes and
critical thinking skills as well as other skills that support scientific inquiry. This eighth grade Summer Activity
Packet reinforces these mentioned skills as well as checks for understanding.

The science skills in this packet are designed to reinforce and review the important concepts needed by students
the day we start school in August. Read the instructions and text carefully and then complete the activities that
follow. Please make sure that all of the work is completed and ready to turn in to your science teacher at the start
of the 2008-2009 school year.

This Summer Activity Packet includes the following key science
skills:

» Safety Procedures

» Identification of Laboratory Equipment and Measurement
“ Identification of Characteristics and Properties of Matter
< Critical Thinking

% Construction of Data Tables and Graphs

< Identification of Atomic Structures

% Reading of the Period Table

%+ Classification of Organisms




SAFETY IN THE LABORATORY Name

What is wrong in the following pictures?
1.
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LABORATORY EQUIPMENT Name

Match the following names of lab instruments and equiprnent with the correct picture.

a. beaker c. balance e. testtube g. funnel i. fongs
b. graduated d. Bunsen f. testtube h. Erlenmeyer j. ring
cylinder burner clamp flask stand

ﬂﬁ—

N\

Physical Sclence IF8767 3 ®instructional Falr, Inc.



|

s  USING THE BALANCE Name i MEASURING LENGTH Name

W The _ﬂo___oi_jo balance measure mass is grams. What masses are shown on each of the ' What lengths are marked on the following centimeter ruler?
following balances?

Answer:

i cm

mm

()]

Answer; b)

c)

i
__
i
|
i

d)

e)

Answer:

Measure the following lines with a centimeter ruler.

O|
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h)

Answer:
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Science Tulor: Chemislry Matler: What [s Matler?

Name: Date:

Science Tutor; Chemistry

Name: Date:

Matter: Mass and Weight

Mass and Weight .

Look around you. Everything you can see—from stars to dirty socks to
washing machines and peanut shells—is made of “stuff” scientists call matter.
Many things you can't see—like air and swamp gas and the smells of perfume
and dead fish—are also made of matter. Each chunk of matter has certain unique specific
properties that we can describe using our senses—things like color, size, texture, smell, taste,
shape, hardness, and so forth. But all matter has two essential general properties: mass and
volume.

Mass refers to the amount of matter an object has. A pygmy hippopotamus has more
mass than a hamster. Mass resists being moved. This resistance is called inertia. Try pushing
both a hippo and a hamster, and you will find that the hippo has more inertia. Mass is typically
measured in metric units called grams (g) or kilograms (kg) (See page 40). A pygmy hippo
weighs about 230 kilograms (230,000 grams), whereas a hamster
weighs about 600 grams.

Matter also takes up space. It has a certain volume. The
volume of liquids is measured in m ters (ml) or liters (L). The
volume of solids is measured in cubic centimeters (cm®). 1 miis
the same volume as 1 cm®.

1. Select two convenient, nearby objects. Let's get wild and call them A and B. List five
specific properties of each:

A

B.:

2. Which object has more mass?

3. How do you know?

4. Which object appears to have a greater volume?

5. Will objects of larger mass always have more volume than objects of smaller mass?

(Before you answer, think about matter in the form of Styrofoam ice chests, iron balls, cork
pads, and balsa wood airplanes.)

6. What has more volume: 1,500 ml of lime soda or 1,700 cm?® of bellybutton lint?
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Weight is another general property of matter that is often confused with mass.
An object’s mass always stays the same, but its weight can vary. All oEQO attract
one another, but the force of that attraction—a force called
gravity—depends on both the size of the objects and how far apart they are.
Large objects possess more gravity than small objects. When one object, ik
the earth, is much bigger than the other, like you, the smaller object is pulled
toward the larger with a force called its weight, which is measured in newtons
{See page 40). A 1 kg object on the surface of the earth is pulied toward the
center of the earth with a force of 9.8 newtons (9.8 N).
What? Your bathroom scale doesn't give your weight in newtons? True.
On Earth, weight is often measured in grams and kilograms (or pounds) just
like mass, because Earth is our “reference planet.” But if you hopped a rocket to Jupiter, which has
318 times the mass of Earth, your 150-pound (68.2 kg) body would weigh 47,700 pounds (21,687.6
kg). Between planets, you wouid feel “weightless” (although you are not. You are still attracted to all
the other masses in the universe.), but you would have the same mass. A pygmy hippo would resist
being pushed just as much on a spaceship as it would in your backyard.

1. Most of Earth's mass is concentrated below your feet. Will your weight change if you climb
a mountain? Why or why not?

2. The moon has only about one-fourth the mass of the earth. Would you expect to weigh
more or less there?
3. Remember that pygmy hippo? Her mass is 230 kg. What does she weigh in newtons?

To find out what you weigh, multiply your weight in kg times 9.8 newtons.

4. Assume that Earth's mass is equal to one (1). The U,_m:ma listed below would then have
the following masses: Mercury, 0.055; <m:cm_ 0.815; Mars, 0.108; Saturn, 95.2; Neptune,
17.2. On which planets would you weigh more than you do on Earth?

5. Inascience fiction story, two astronauts are building a space station. A 500 kg mechanical
arm threatens to crush one astronaut against the huil of his shuttle craft. The second
astronaut comes to the rescue and pushes the mechanical arm away in the weightiessness
of space. Why wouldn't the astronaut be able to save his friend in this way?

© Mark Twain Media, Inc., Publishers 3
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METRICS AND MEASUREMENT

Scientists use the metric system of measurement, based on the number 10. it is imporfant

dréricing Chotolale ruli
kilo hecto deca deci centi milli

{K) {h) {da)
1000 100 10

10° 102 10!

gam(g) 8 @  © (@
liter (L) 1 01 .001
meter (M) # 10+ 102 10°

Using the above charf, we can detemmine how many places to move the decimal point
and in what direction by counting the places from one unit to the other.

Example: Convert 5mLto L.

Answer: To go from milli (m) fo the basic
unit, liters, count on the above charnt
three places fo the left. Move the
decimal point three places to the
left and 5 mL becomes 0.005 L.

Convert the following.

1. 3&mL = dL 6. 4,500mg = g .
2. 980g = kg 7. 25cm = mm
3. 275mm = cm 8. 0.005kg = dag
4, 1,000L = kL 9. 0.076m = cm
5. 1.000mL = L 10. 15g = mg
Physical Sclence 1F8767 8 @instructional Fdlr, Inc.

Name

DENSITY

which has the greater mass, air or lead? Most of you would answer lead, but actually this
question does not have an answer. To compare these two things you need to now how
much of each you have., A large amount of air could have a greater mass they a small
amount of lead. To compare different things, we have to compare the masses of each
that occupy the same space, or volume. This is called density.

——

density =

mass
~volume

wt

Solve the following problems.

1. What is the density of carbon dioxide gas if 0.196 g occupies a volume of 100 mL?

Answer:

2. Ablock of wood 3.0 cm on each side has a mass of 27 g. What is the density of this
block?

Answer:

3. Aniregularly shaped stone was lowered into a graduated cylinder holding a
volume of water equal to 2.0 mL. The height of the water rose to 7.0 mL. If the mass
of the stone was 25 g, what was its density?

Answer:

4, A 10.0 cm?®sample of copper has a mass of 89.6 g. What is the density of copper?

Answer:

5. Silver has a density of 10.5 g/cm?® and gold has a density of 19.3 g/cm?d.
Which would have a greater mass, 5 cm?® of silver or & cm?® of gold?

Answer:

6. Five mL of ethanol has a mass of 3.9 g, and 5.0 mL of benzene has a mass of 4.4 g. |
Which liquid is denser?

Answer:

7. A sample of iron has the dimensions of 2 cm x 3 cm x 2 cm. If the mass of this
rectangular-shaped object is 94 g, what is the density of iron? <

Answer:

Physical Sclence 1F8767 13
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~hiree Kinds of Variabhles

In a scientific investigation there are three kinds of variables. A manipulated variable
(sometimes called the independent variable) is a factor or condition that is intention-
ally changed by an investigator in an experiment. A responding or dependent
variable is a factor or condition that might be affected as a resuit of that change.

A variable that is not changed is called a controfied variable. Consider the example

below.

A student wanted to test how the mass of a paper airplane affected the distance it
would fly. Paper clips were added before each test flight. As each paper clip was
added, the plane was tested to determine how far it would fly. The mass of the plane
(number of paper clips added) was the manipulated variable. The responding vari-
able was the distance flown. A controlled variable in the experiment was the fact
that the same plane was used for each trial.

For each experiment below, specify the manipulated, responding, and controlled
variables.

¥ Two groups of students were tested to compare their speed working math prob-
lems. Each group was given the same problems. One group used calculators
and the other group computed without calculators.

Manipulated variable

Responding variable

Controlled variable

¥ Students of different ages were given the same puzzle to assemble. The puzzle
assembly time was measured.

Manipulated variable

Responding variable

Controlled variable

Name
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altered, the results of an experiment

An experiment was performed tp det

There can be several controlied variables, If an ex

YA study was done to find if

b different tire treads affect the braking distance of a

Maniputated variable
Responding variable I//f/
Controlled variable

periment is to be useful, only
_Nm:v\. All other variables must
nt. If more than one vari i
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Cannot be interpreted with any validi plee
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—_— .

Corittrolled variable,

° s de
ntitylng ang _sm::::m:: Varlatbies

crPeeaas gy




Name Date
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¥ A study was attempted to find if the length of the string in a string telephone 9 i man beings share s dosio 0 explore and und

l_ affected its sound clarity. the world around us. Science developed out of this ocawwwﬂmza

Science mm based on empiricism—a search for knowledge U.mmma

. | on experimentation and observation. Sometirnes observations are
Responding variable made directly with the human senses, Sometimes technological
devices, such as microscopes, are used to help. Scientists
| believe that without meaningful observations based on thoughtful
Controlled variable use of experience, the evidence or data needed to understand a
problem will be incomplete.

Manipulated variable

Controlled variable

Controlled variable

Cortealod variabie There are two basic types of observations—qualitative and quan-
Sm.:.,\m. Qualitative observations describe and quantitative obser-
vations measure. Scientists usually try to use quantitative obser-

In your own words, define manipulated, responding, and controlled variables. vations because .5m< are more precise. Thoughtful observation

communicates. It is clear and detailed and it takes practice, The

following activities will give you a chance to practice making
clear, thoughtful observations,

,N:f___::_

é._.:m world is a lot more enjoyable when the things that hap-
pen around us are understandable. When we observe patterns
that are similar or events that remind us of experiences we've had
previously, a new experience can be appreciated more fully. The
explanations we use to depict events we experience are often
calied inferences. Inferences are based on observations and are
simply explanations of observations. The ability to infer helps us
make sense of our environment.

8RR ©e* ¢ oo o ojdentitving and Manloulatina Varlablgs o @ o a s 0005800065 o- . . . .
The only rule of inferring is to be logical. Inferences are always
tentative. They are not final explanations of an observation.
Sometimes there are several logical inferences for a given obser-
vation and you cannot be sure which inference best explains the
observation. In such instances, you will need additional informa-

tion. tnferences are often changed when new observations are

made.
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/Flaking Inferences
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Read the following observations. Then make inferences that explain each observa-
tion. Remember, there may be more than one logical explanation.

Observation 1: You observe that the sky at noon is darkening.

Your inference:

Observation 2: The principal interrupts class and calls a student from the room.

Your inference:

Observation 3: All middie school students are bringing lunch from home.

Your inference:

Observation 4: A former rock-and-roll band member has poor hearing.

Your inference:

Observation 5: You leave a movie theater and see that the street is wet.

Your inference:

Observation 6: During a handshake, you feel that the palm of the individual's
hand is rough and hard.

Your inference;

Observation 7: The classroom lights are off.

Your inference:

Observation 8: A siren is heard going past the school.

Your inference:

Teaching Science Process Skills © 1935 Good Apple
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~hservations and Inferences

J Observations:

Use the pictures that follow to make observations and inferer.ces.

Inferences:

Observations:

Inferences:

Observations:

Inferences:

566 ao000506aa00o9ooaeoononooveoeocaosvocevoolpferring
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Qéc have learned that variables are important not only in
writing research questions but also in making predictions.
Predicting is the process of using observations or data along with
other kinds of scientific knowledge to forecast future events or
relationships. A hypothesis is a special kind of prediction that
forecasts how one variable will affect a second variable. These
variables are the manipulated variable, which is changed inten-
tionally by the investigator, and the responding variable, which is
observed or measured to determine if or how much it is affected.
Hypotheses express a logical explanation that can be tested.
investigators find them useful because they specify an exact
focus for an experiment. Here is an example of a hypothesis.

If the temperature of sea water increases, then the amount of
salt that will dissolve in that water increases.

Water temperature and amount of dissolved salt are the variables
used in this hypothesis. The investigator is predicting that warmer
water have mare dissolved salt than colder water. An investi-
gator can design an experiment that manipulates the temperature
of several samples of water from the same source. Dissolved salt
jevels can then be measured in each sample. Analysis of the data
would indicate the extent to which dissolved salt levels are
related to water temperature.

Notice that the sample hypothesis is expressed as an "If
then . . .” sentence. This form, while not always necessary, Is &
helpful way to learn to write a hypothesis. Here are two examples.

Example One
Some students want to find out what kind of pizza is preferred by
their classmates.

Teaching Science Process Skills © 1995 Guod Apple
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Research Question =

What kind of evidence indicates that middle school students pre-
fer one kind of pizza more than another? (type one question)

Hypothesis
If middle school students are questioned about pizza preference,

they will prefer pepperoni over cheese pizza.

Example Two

An investigator has observed that chickens lay more eggs at
certain times of the year. it has also been observed that this
occurs during the late spring and summer months. An inference
has been rnade that the extra eggs are due to longer daylight
hours. Amount of daylight and chicken egg production are the
variables the investigator has decided to investigate.

Research Question
To what extent does the length of daylight affect chicken egg
production? (type two question)

Hypothesis
If the length of daylight increases, then chicken egg production
will increase.

Steps for Writing a Good Hypothesis
* |dentify variables in a given event or relationship.
* |dentify a pair of variables that might be logically related.
* |[dentify the manipulated and responding variables.
» Write the hypothesis using the following fcrmat.

If the [manipulated variable) increases or decreases, then the
{responding variable] will increase or decrease.

920 amnescuuescocsecnroecoBypatheslizing
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ATiting Hypotheses

Write hypotheses for the following.

- Manipulated variable: length of paper helicopter blades

Responding variable: rotational speed

Hypothesis

2. Manipulated variable: length of string telephone

Responding variable: clarity of sound

Hypothesis
j!!'l!f/

. Manipulated variable: baseball batting practice

Responding variable: batting average

Hypothesis

4. Manipulated variable: amount of gas bubbles
Responding variable: number of raisin round-trips

Hypothesis

;fj’f

5. Manipulated variable: temperature of solution

Responding variable: dissolving time of powdered drink mix

_—
—_—

Manipulated variable: depth of Lake Conroe

Hypothesis

Responding variable: water temperature

/{!;

_—

nu:eoaon-aaeuvannueoaau

Hypothesis

LI T T T R -

——

7. Manipulated variable: number of recycling posters

Responding variable: amount of aluminum cans in courtyard

Hypothesis

g your own variables and hypotheses.

1, Manipulated variable

Responding variable

Hypothesis

2. Manipulated variable
Responding variable

Hypothesis

3. Manipulated variable
Responding variable

Hypothesis

4, Manipulated variable
Responding variable

Hypothesis

Hypetheslzing

o o 9

o

a
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“fyanizing and Interpreting Data aking Data Tables

Make data tables for the data collected in the six investigations below. When mak-
ing data tables, place the manipulated variable in the left column and the respond-

Qmmﬁo_‘m conducting a meaningful investigation, it is important ing variable in the right column. -

to learn how to organize the data you have collected. By organiz-
ing data, a scientist can more easily interpret what has been
observed. Making sense of observations is called data interpreta-
tion. Since most of the data scientists collect is quantitative, data
tables and charts are usually used to organize the information.
Graphs are created from data tables. They allow the investigator
to get a visual image of the observations which simplifies interpre-

tation and drawing conclusions. Valid conclusions depend on |
good organization and clear interpretation of data.

[nvestigation 1
A seed was planted. As the plant grew, it was measured over a six-day period.

day one - 0 centimeters, day two - 2 centimeters, day three - § centimeters,
day four - 7 centimeters, day five - 8 centimeters, day six - 10 centimeters

Two types of graphs are typically used when organizing scientific
data~—hbar graphs and line graphs. Descriptive data requires a
bar graph. This is the type of data that comes from research
questions asking about variables that will be counted. Far exam-
ple, "To what extent do the children in Sawmill School prefer tacos
aver pizza?" Continuous data requires a line graph. This type of
data comes from research questions that ask about variables to
be investigated over time. For example, "What evidence indicates
that students at Old Turnpike School wilt gain weight if they eat

pizza daily for a month?" [nvestigation 2
Tomato plants were grown at various temperatures. The number of tomatoes that
Since drawing conclusions is the final step of any investigation, grew on each plant was counted.

tables, charts, and data interpretation are extremely important, :
R 8°C - 4 tomatoes, 12°C - 10 tomatoes, 16°C - 14 tomatoes,

18°C - 18 tomatoes, 22°C - 24 tomatoes, 24°C - 16 tomatoes

=y
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hing Procedunres

Graphs convert data sets into pictures, which are often better understood than Maki Li

narratives or columns of numbers. Line graphs are often used when data has taken Qm/ \>/ aking Line Gra phs

place over time, such as population changes or one Umawz_m gsowth. Bar @ﬂwcjm D 7" V7| | 1-Deterrnine how to number the x-axis and y-axis. These numbers are called

are often used for descriptive data, such as car colors or food preferences of a v increments. While the increments for the x-axis and y-axis may be numbered dif-

given population. ferently, the numbering progression on each axis must be consistent. Looking at
. the range (highest and lowest numbers) for your data will help determine how to

General Procedures for Line and Bar m__m____m set up the increments for each axis. Make sure the graph fills the page.

1. Draw a horizontal and a vertical line that meet at a right angle. The horizontal line

. : ; . : 2. Number the graph. iti s i
is the x-axis and the vertical line is the y-axis. grapn. itis not necessary to number every increment.

12 18
y-axis 10
8 12
6
X-axis 4 B
2. Look at the data set to be graphed. Determine the manipulated variable (MV) 2
and the responding variable (RV). The manipulated variable is written on the hori- — S R S S S T T
zontal or x-axis. The responding variable is written on the vertical or y-axis. t 2 3 4 w m w 8 4_o , mo ! 50 T w_o —

{Writing is more legible when written horizontally, even to label the vertical axis.)

3. Plot your data. For each manipulated variable number in your data there will be a
corresponding responding variable number. This matched pair of numbers repre-
RV sents the coordinates for one point on the graph line. Find the manipulated vari-
able number on the x-axis. Then move up that line until you find the responding
variable number on the y-axis. Place a point at the location, The point can be rep-
resented by (X,Y) or (MV, RV). This process is repeated for each pair of numbers.

MV
3. Write an appropriate title for the graph at the top of the page. The title should 1ol
contain the names of both variables.
10
4. Decide whether you will need a line graph or a bar graph. An easy way to figure sl .
this out is to look at the rnanipulated variable. if the manipulated variable repre- (2.8)
sents passage of time, you will need a line graph. If the manipulated variable is 6 ™ (o)
types of things, you will need a bar graph. 41 o
2+
~ —t
1 2 3 4 5 6 7 8

©¢2nooeoewe oo e oo oo Opganizing and interpreting Data o e o « 0 0 0 125
® 128 e ®=cc0rganlzing and INterpretinyg Data o ¢ © @ o 0 o a o 2 0 6 06 00 o00eosasso
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4. Connect the points on the line graph.

-

M+

2 3 4 5 6 7 8

Making Bar Graphs

1. Number the increments for the responding variable on the y-axis only.
2. Write the categories for the manipulated variable on the x-axis.
3. Decide how wide each bar should be.

4. The height of each bar should correspond with the number counted on
the y-axis.

90
80
70
60
50
40
30

1stQtr 2nd Qir 3rd Qtr 4th Qtr

MV (by category)

1

Name

28

Dale

T
raphing

°

Use the six data lables you created in the previous activity to make line or bar
graphs. Remember to give each graph a title and to label each axis. Fill the space
as completely as possible.

Investigation 1

Investigation 2

° e 0rganlzing and Interpreting Data 2999 900500508 000008 08 a6
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ﬁ Structure of >83m1._.. e

ON THE INSIDE-

A Greek philosopher called Democritus, who lived over 2000 years ago, taught people that all
things-were made of grains which could not be divided. He called these grains afoms because in
Greek afomn means indivisible. Today, atomn is the common name for the tiny particles of matter
that cannot be further divided (and still be the same substance). If you could look inside an atom,

%ocdmza%wﬁ#Moowm:xmwamzﬁcamo_ﬂ%mﬂmﬁigmoBmEmszﬁdmnS@‘%moEm_‘
things orhiting around it. :

I Label the parts of this atom (nucleus, protons, electrons, neutrons).

IL. Answer these:

1. the part of the atom that carries no electric charge

l

i 2. the part of the atom that carries a positive charge

3. the part of the atom that carries a negative charge

(

4. the number of electrons that can be held in the first orbit
(closest to the nucleus)

W

. the number of électrons that can be held in the second orbit

9
o

. the number of electrons that can be held in the third orhit

(o]

. the atomic number is the same as the number of these particles

(an oxygen atom).

g

w Draw your own model of an atom with eight protons, eight neutrons, and eight &mnﬁ.oum
I

3

Name

Basic Skills/Physical Science 6-8+ 10 Copyright ©1997 by Incentive Publications, Inc., Naghville, TN.

, [Elements - wm:oa_.nemglg/ml_
T WHICH ATOM 1S WHICH?

Every kind of atom has its own :sﬁnm look. All the atoms of an element have this .mem._oow.
Here’s a chance for you to look at some atorns and tell what elements they are. Write the name of

the element next to each atorn. You may need to use the 1mao&n Table to help you oitt. (You can
find one on page 52 of this book.)

Name

Basic Skills/Fhysical Science 6-8+ i i1 Copyright ©1997 by Incentive Publications, Inc., Nashville, TN.



Name

PHYSICAL VS.
CHEMICAL PROPERTIES

A physical property is observed with the senses and can be determined without destroying
the object. For example, color, shape, mass, length, density, specific heat and odor are
all examples of physical properties.

A chemical property indicates how a substance reacts with something else. When a
chemical property is observed, the original substance is changed into a different
substance. For example, the ability of iron to rust is a chemical property. The iron has
reacted with oxygen and the original iron metal is gone. It is now iron oxide, a new
substance. Al chemical changes include physical changes.

Classify the foliowing properties as either chemical or physical by putting a check in the
appropriate column.

Chemical
Property

Physical

Property

1. red color

2. density

3. flammability

4. solubility

5. reacts with acid to form hydrogen

6. supports combustion

7. Dbitter taste

8. melting point

9. reacts with water to form a gas

10. reacts with a base 1o form water

11. hardness

12. boiling point

13. can neutralize a base

14. luster

15. odor

Physical Science IFB767 38 ©instructional Fair, in¢

Name _

PHYSICAL VS. CHEMICAL CHANGE

In a physical change, the original
substance still exists, it has only
changed in form, Energy changes
usually de not accompany physical
changes, except in phase chang.es
and when substances dissolve,

In a chemical change, a new
substance is producad. Energy
changes always accompany
chemical changes. Chemical
changes are always accompanied by
physical changes.

Classify the following as examples of a
physical change, a chemical change
or both kinds of change.

1. Sodium hydroxide dissolves in water.

2. Hydrochloric acid reacts with sodium hydroxide
to produce a sait, water and heat.

3. Apellet of sodium is sliced in fwo.

4, Water is heated and changed to steam,

5. Potassium chlorate decomposes to
potassium chloride and oxygen gas.

6. lron rusts.

7. lce melts.

8. Acid on limestone produces carbon dioxide gas.

Mitk sours.

-y

0. Wood rofs,

*hi
,”M.m_no_ Sclence IF8767 39 @Instructional Falr, Inc.



Producers and Consumers Name

- . \i\\!\ll\l\
:ind the Missing Link Name

Organisms are either producers or consumers, depending upon the source of

their energy. Consumers are either herblvores, carnivores or omnivores. Label . - o e in eh 1008 o

the preducers, omnivores, herbivores and carnivores in each food chain. Wiite the missing o1g

WORD BANK

i i i . ORD BAN K
carnivore herbivore omnivore W D e sagle
= KNy
producer be mooz s
g _—
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