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chapTer 1| The World of Life Science)

Asking About Life

BEFORE YOU READ

After you read this sectlon you should be able to answer
these questions:

e What is life science?

» Why is life science _importaht for everyday life?

What Is Life Sc:ence"

Imagine that it is summer. You are lying on the grass
in a park watching dogs play and bees visiting flowers.
An ant carries away a crumb from your lunch. Suddenly,
quesmons pop into your head: How do ants find food?

- Why don'’t bees visit every flower? Why do dogs play?

By asking these questidn you are thinking like a life
scientist.

Life science is the study of hvmg things. Asking
questions about the world around you is the first step in
any scientific investigation. M

Why: do
“leaves change

color in the fall? How

T {/;'re 2 fiog and a
e T{t’} - lizard different?
know. where to

go when they -

" migrate? P

Part of science is asking questions
about the world around you.

What Questions Do Life Sc:entnsts Ask’

Take a look around your home or neighborhood. Just
about anywhere you go, you will find some kind of living
thing, The world around us is full of ah amazing diversity
of life. Single-celled algae, giant redwood trees, and
40-ton whales are all living things. For any living thing,
you can ask: How does it get its food? Where does it live?

 How does it behave? Life scientists ask questions like

these to learn about the ‘world,

Copyright © by Holt, Rinehart and Winston. AH rights reserved.
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Predict As you read this
section, write a list of 10
questions that a life scientist
might ask.

1. Identify What is the

first step in a scientific
investigation?
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msking Abouit Life continued : .

What Do Life Scientists Do? =~
&MTWM% Life scientists can study many different topics. Many P
‘2. Predict Aside from of these topics can affect your life. As you study life ' .
studying the environment, science, you will begin to see how important life science
23:1"; E?;lg?vzc&rgﬁ;fea is in your life. Answgﬁng questions can help life scientists
: learn how to fight disease, produce food, and protect the
environment. - '

FIGHTING DISEASE :

Qcientists have been successful at getfing rid of some
diseases. For example, polio is a disease that affects the
brain and nerves. Polio can make it hard for a person to .
breathe or walk. Polio used to be very common, but today
it is a very rare disease. This is because life scientists
studied polio and learned how to keep it from spreading.

Today, scientists are looking for ways to stop the spread
of the virus that causes acquired tmmune deficiency
syndrome (AIDS). By studying how this virus affects the
body and causes AIDS, scientists hope to find a cure. |

i."‘g

Abdul Lakhani is a life
scientist who studies the
ALDS virus. He is trying to
find a cure for the disease.

PRODUCING FOOD _

How can we produce enough food to feed everyone? ‘
How can we make sure-that foods are safe to eat? |
To answer these questions, some scientists design
experiments to learn what makes plants grow larger or
faster. Other scientists look for ways to preserve foods

" petter so that they will last longer. ¥
3. Idgntify Give ane ‘
question about producing PROTECTING THE ENVIRONMENT

food that life scientists are

frying to answer. Many environmental problems are caused by people

raisusing natural resources. Life scientists try to
understand how we affect the world around us. We can
use this information to find solutions to environmental
problems. : ' ‘

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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b Asking About Life continved

Who Is a Life Scientist?
A life scientist is anyone who studies ofgcmisms, or

living things. The women and men who are life scientists

can live and work anywhere in the world. Some life

scientists work on farms. Others study organisms in ,

forests or in oceans. Some even work in space! ™
Life scientists can study many different features of 4. Define What is a life

organisms. They may study how organisms behave and scientist?-

how organisms affect their environments. Some life

. Scientists study how organisms change with time and

how they pass on their features to their young, Some .
life scientists even study organisms that lived millions of
years ago.

Irene Duhart Long studies
how space travel affects -
_ the human body.

Geerat Vermelj studies
how the shells of certain
animals have changed
with time.

TAKE A LOOK

5. Infer What questions
are these scientists probably
trying to answer?

Irene Duhart Long:

Geerat Vermeij:

Irene Pepperberg studies ] Irene ?epperberg:

whether parrots can fearn
human language.

Copyright © by Holt, Rinehart and Winston. All rights reserved,
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Name
Section 1 Review

SECTION VOCABULARY

life suencethe study of fiving things; '

1. Expléin How do scientists gather information about the world?

. 9. pescribe What is a life scientist?

3. List Give four places that a life scientist can work.

A

4. Identify A life scientist has just discovered an organism that no one has ever seen
. pefore. Give four questions that the scientist may ask about the organism.

5. Explain Why is polio a very rare disease today?

6. Describe How can life scientists help people protect the environment?

-

Copyright © by Holt, Rinehart and Winston. Al rights reserved. o
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Scientific Methods

BEFORE YOU READ

After you read this section, you should be able to answer
these questions:

» What are scientific methods?

e Whatisa hypothesm‘?

» How do scientists test a hypothesm‘?

_What Are Scientific Methods?

A group Qf students in Minnesota went oﬁ a field trip Cm STUDYTIP &B
to a wildlife refuge. They noticed that some of the frogs - Qutline As you read this
they saw looked strange. For example, some of the frogs section, make a chart
had too many legs or eyes. The frogs were deformed. f:(s’z\.’::ﬁ. ;‘iter:éfﬁ;izt Isl_tlePs
The students wondered what made the frogs deformed. the chart, describe how the
They decided to carry out an investigation to 1earn what students in Minnesota used
happened to the frogs. each step to-investigate the -

deformed frogs.

By makmg observations and askmg questions about - ,
them, the students were using scientific methods.
Scientific methods are a series of stéps that scientists
use to answer questions and to solve problems. The

figure below shows the steps in scientific methods. o J READING CHECK

1. Define What are scientific
methods?

TAKE A LOCK
" 2. Use Models. Starting -
with “Ask a question,”trace -
, Not two different paths through
otheysupport - . ? the figure to “Communicate
V°“'h othesis? 2 results” Use a colored pen or
' marker to trace your paths.

As you can see, the order of steps in scientific
methods can vary. Scientists may use all of the steps or
just some of the steps during a certain investigation. They
may even repeat some of the steps. The order depends on

- what works best to answer a certain question.

Copyright © by Holt, Rinehart and Winston, Al nghts reserved,
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V| READING CHECI

-+ ask questions?

‘ (3’ '--to' QT‘ -l l!.“ é’
- 4. Explain Why is it

. important for observations
" to be accurate?

3. Eplain Why do scientists

TAKE A LOOK
'5,. Identify Give three kinds
of obgervations that can be
made with the tools in the
picture.

* Copyright © by Holt, Rinehart and Winston. All rights reserved.

wntiﬁc Methods continued o
. —

Why Is It important to Ask a Question?

Asking a question helps scientists focus their research
on the most important things they want to learn. In many
cases, an observation leads to a guestion. For example,
the students in Minnesota observed that some of the .
frogs were deformed. Then they asked the question, “Why
are some of the frogs deformed?” Answering questions -

often involves making more observations. i

How Do Scientists Make Observations?

The students in Minnesota made careful observations
to help them answer their question. The students caught
many frogs. Then they counted how many normal
and deformed frogs they caught. They photographed,
measured, and described each frog. They also tested the
water the frogs were living in. The students were careful
to record their observations accurately.

Like the students, scientists make many different
Kinds of observations. They may measure length,
volume, time, or speed. They may describe the color or
shape of an organism. They may also describe how an
organism behaves. When scientists make and record
their observations, they are careful to be accurate.

Observations are useful only if they are accurate.

Scientists use many different tools, such as microscopes, rulers, and
‘thermometers, to make pbservations. :

Interactive Texthonl
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Scientific Methods continued

What Is a Hypothesis?

After asking questions and making observations,
scientists may form a hypothesis. A hypothesis (plural,
hypotheses) is a possible answer to a question. A good
hypothesis is based on observations and can be tested.
When scientists form a hypothesis, they base it on all of
the observations and information that they have. E/J J READING CHECK

- A single question can lead to more than one hypothesis. g pefine What is
The students in Minnesota learned about different things hypothesis?
that can cause frogs to be deformed. They used this
information to form three hypotheses to answer their
question. These hypotheses are shown in the figure below.

o -gf‘fgfmtﬁes."s I
—__iThe deformities.were caused.by one or more. ..

. Ichemical. pollutants.in the iater: : :._.i s ay lt

.. Hypothesis 2. ' ‘Discuss In a group, talk

. . :  about some other possible -
e |The deformities.vsene. coused by attacks———— hypotheses that the students-

e from.parasites-of-other f0gS - ““""“""'““% could have come up with.

Hupothesis 3:

The. deformities. wiere caused by an increase
in_exposure. to_ultraviolet lightfrom. _fﬁutm_______?;

s

T - s Ry

T s T N e

TAKE A LOOK

Mare than one hypothesis 7. Describe What are

can be made for a single two things that all of .

question. the hypotheses have in
common?

Copyright © by Holt, Rinehart and Winston. All rights reserved. .
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8. Make Connections What
is the connection between
hypotheses and tests in an
investigation?

TAKE A LOOK

9. Explain What kind of

tests could the students do

 to test the prediction for
Hypothesis 2?

Wﬂtiﬁc Methods continued

PREDICTIONS

Gopyright © by Hoit, Rinehart and Winston. All rights reserved.

Before a scientist can test a hypothesis, the scientist Rl
ust make predictions. A prediction is a statement that
explains how something can cause an effect. A prediction

. can be used to set up a test of a hypothesis. Predictions

gre usually stated in an if.then format, as shown in the

figure below. More than one prediction may be made for

a hypothesis.
_i-«_F{ - othesis i == e -
e _“;cid{a&om__l_f__é a.svb ce.in the.—
T aﬁd uaf'erJs_sgusjng_;ﬁadafﬂm;ﬁeL
e the 2
) then (he water - frot gqnds.&gtf_ :;ﬂ
- _E?Oaﬂe_d.fmgs will be_deEer';n_ ",
T e wiater oM ponds i ihighne . -~
{abnormal froge have. been found——-
] o, i the - —
ippedictiont 525 ce. in the--
- {;::d_wabenjsmumg_the_der’:ammﬁesk
_ ;hen5ome_tadpo(es_w!fﬁdegeloggi_n_4 | |
T it oy areraised o=
o dgﬁmrﬁgiyﬁﬁﬂﬁa " Mdsjhﬁ_-, -‘f—u_”_ﬁﬁﬁ'aﬁflesfs_z.
d piafer.col eoted from PONC: O b
B wtor Tt o d"f""ﬂ.!.ﬂ‘ T :
"Vhw‘defgmgdmﬁafﬂ‘ T T GRSl (e f'@ﬁ%iﬁm ______ {
TR T et . ‘““‘mfe . "E&Mﬁfsl_(ﬁfm fﬁfkg—h_ﬂji
R ~ i1 fro 7#/!/‘6‘*'-5%14&:;: S
_______ Fhan %95 (hat fag iefajﬁm;éi’ﬂ? ]
— ye;—fa@gi.g,@‘ ¢ do s
— elormites oy
\ — et
| : T— e
L -ﬁﬂ?ﬂfﬁesis}:__ L B e
o —}Pre diction:. IE an fnerease.in
L _eposure to lreuiolet lght s

- - LRUSInG the deformities, then Frog. ;:
. ——fggs.exposed fo more ultraviol |
gkt in.a leboretory il be wore -
kel o develop it deformed |
___,,:fmgs_fhamfmyggs_ﬁmtmw_:::
e loposed to less UL light ..

More than-one prediction may be made for a single hypothesis.

Scientists can perform experiments to test their
pi"edictions. In many cases, the results from the
experiments match a prediction. In other cases, the
results may not match any of the predictions. When this
happens, the scientist must make a new hypothesis and

perform more tests.

I_qteractive Textbook-
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Scientific Methods continued

How Do Scientists Test a Hypothesis?
Scientists perform experiments to show whether a
certain factor caused an observation. A factor is anything
in an experiment that can change the experiment’s resuits.
Some examples of factors are temperature, the type of
organism being studied, and the weather in an area. ®
To study the effect of each factor, scientists perform
controlled experiments. A controlled experiment tests
only one factor at a time. These experiments have a
control group and one or more experimental groups.
~ The factors for the control group and the experimental
groups are the same, except for the one factor being
tested. This factor is called the variable. The variable is
different in each experimental group. Any difference in the
" results between the control and experimental groups is-
. probably caused by the variable. o :

'DESIGNING AN EXPERIMENT

Experiments must be carefully planned. Every factor
should be considered when designing an experiment. It
is also important for scientists to use ethical guidelines
when they design and carry out experiments. These
guidelines help to make sure that the scientists do
not cause unnecessary harm to the orgamsms in the
experiment.

The table below shows an expemnent to test whether

UV light can cause frogs to be deformed. This experiment

has one control group and two experimental groups. All
the factors between these groups are the same except the
amount of UV light exposure. The control group receives
no UV light. The number of days that the frog eggs are
exposed to UV light is different between the experimental
groups. Therefore, exposure to UV light is the variable.

Control Factors Variable

Kind of frog | Number Temperature | UV light
Group | Tank of eggs | of water (°C) | exposure (days)

#1 leopard frog | 50 25 0
leopard frog | 50 25 o
feopard frog | 50 25 15
leopard frog | 50 25 15
leopard frog | 50 25 24

#2

#3

Q/ READING CHECK

10. Define What is a factor?

4 resoinG ciecic)

11. Compare How
are control groups and
experimental groups
different?

TAKE A LOOK

12. Apply Concepts Which
group (1, 2, or 3) is the
control group? Explain your
answer.

mim|g|n]|®m|>»

leopard frog | 50 25 24

Copyright © by Holt, Rinehart and Wmst;on All rights reserved
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Wnﬁﬁc Viethods continued

J READING CHECK

13, Explain Why do
scientists try to usé
many individuals in their
experiments?

Math Focus

14. Make a Graph Use the
information in the table to fill
in the bar graph below.

Study of the Effect
UV Light on:Ffogs.

|

Number of deformed frogs
2z

"0 15 © 24
. Number of days of UV exposure J

Copyright © by Holt, Rinehart and Winston. All rights reserved.

COLLECTING DATA .

Scientists often try to test many individuals. For
example, in the UV light experiment, & total of 300 frogs
were tested. By testing many individuals, scientists can
account for the effects of normal differences between
individuals in each group. They can be more certain that
differences between the control and experimental groups
are caused by the variable. 4

Scientists will often repeat an experiment to
determine if it produces the same results every time. If an
experiment produces the same results again and again,
scientists can be more certain that the results are true.

The figure below shows the setup of the UV light
experiment. It also shows the results of the experiment.

i

Contral Group A ~ 7 Expetimental Groups ’

Group #1 Group #2 Group #3
No UV light exposura WV light exposure for 15 days - UV light exposure for 24 days

M |

méofﬁa?:;: B
o 13 .

Hesult: 0 deformed frogs

How Do Scientists Analyze Results?

When scientists finish-an experiment, they must
analyze the results. The information they collect during
the analysis helps them explain their observations.

To organize their data, scientists often make tables
and graphs. Scientists study the organized data to learn

_how the variable affected the experiment. The data from

the UV light experiment 18 shown in the table below. This
table shows that frogs that were exposed to 24 days of
UV light developed deformities.

 Number of days of UV exposure Number of deformed frogs
0 : 0
15 ‘ 0
24 ‘ 48

Interactive Textbook
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mcientiﬁc Methods continued

What Are Conclusions?

After analyzing results from experiments, scientists
must decide if the results support the hypotheses.

This is called drawing conclusions. Finding out that a
hypothesis is not true can be as valuable as finding out
that a hypothesis is true.

Sometimes, the results do not support the hypothesm
When this happens, scientists may repeat the _
mvesngamon to check for mistakes. Scientists may repeat
experiments hundreds of times. Another option is to ask
another question and make a new hypothesis.

The UV light experiment showed that UV light can
cause frogs to be deformed. However, this does not mean
that UV light definitely caused the frog deformities in

- Minnesota. Many other factors may affect the frogs. Some

of these factors may be things that scientists have not
even thought of yet. ‘

Questions as complicated as the deformed frogs are
rarely solved with a single experiment. The search for a
solution may continue for many years. Finding an answer
doesn’t always end an investigation. In many cases,
the answer begins another investigation. In this way,
scientists continue to build knowledge.

Why Do Scientists Share Their Results?

After finishing a study, scientists share their results
with others. They write reports and give presentations.

They can also put their results on the Internet,

Sharing information allows others the chance to
repeat the experiments for themselves. Data from new
experiments can either support the original hypothesis,
or show that it needs to be changed.

Communicating the

results of experiments

is an important step in.
* scientific methods.

 Copyright © by Holt, Rinehart and Winston. All rights reserved,

Crtical Jhinking

15. Infer How can finding
out that a hypothesis is not
true be useful for a scientist?

TAKE A LOOK
16. Describe Why is it
important for scientists to
share their results?
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Section 2 Rewew

SECT!ON VOCABULARY

i controlled expenment an experlment that
tests only one factor at a time by using - Bk e .
a comparison of a controf group W'th an ' varlable a factor that changes in an expenment

- ‘experimental group . - R . in.orderto test a hypotheSIS -
hypotheﬂs a testable idea or! explanatlon that |’ . )
Ieads to sc1ent|flc mvestlgat;on

g 1. Describe In a controlled experlment how are the control and experﬂnental
i groups the same? How are they different?

2. Infer Why might a scientist need to repeat a step in scientific methods?

| 3. Identify What are two ways that scientists can share the results of their
(T experiments? - '

noo. ,
L - 4. Define What is a prediction?
G : ' ‘
I
b
it 5. Explain Why might a scientist repeat an experiment?
I :
i ’
1l
ol ,
I
it
f 6. Describe What can scientists do 1f the results of an expenment do not support 2
hypothe51s‘? ‘
i
s ! Copyright © by Holt, Rinehart and Winston. All rights reserved. - ) ) -
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Scientific Models

BEFORE YOU READ .

After you read this sect!on, you should be able to answer
these questions:

« How do scientists use models?
* What are scientific theories and laws?

What Are Models?

You need a microscope to see inside most cells. How
can you learn about the parts of a cell if you don'’t have
‘a microscope? One way is to use a model. Scientists use
models to learn about thmgs that they cannot see or
touch. ' ,

A model is something scientists use to represent an
object or event to make it easier to study. Scieritists
study models to learn how things work or are made in
the nafural world: However, you cannot learn everything
by studying a model, because models are not exactly
like the objects they represent. Some types of scientific
models are physical models, mathematical models, and
conceptual models. ]

PHYSICAL MODELS
A toy rocket and a plastic skeleton are examples of

. physical models. Physical models are models that you -

can see or touch. Many physical models look like the
things they represent. 'The figure shows students using
a model of a human body to learn how the body works:

- . However, because the model is not alive, the students
~ cannot learn exactly how the body functions.

Copyright © by Holt, Rinehart and Winston. Al rights reserved.

ilspy TP T

Learn New Words As you
read, underfine words you
don’t know, When you
figure out what they mean,
write the words and their
definitions in your notebaok.

) READING CHECK

1. Explain Why can't you
learn everything about an
object or event by studying a
model?

TAKE A LOOK
2. Compare Give one
way that the model is like
a person and one way the
model] is not like a person.

Interactive Textbook . 13
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MScientiﬁc Models continued ' .

Math Focus

3. Calculate What 7
percentage of the offspring in
the figure are round?

J READING CHECK

4. Explain Why do scientists
use models?

MATHEMATICAL MODELS ‘

A mathematical model is made up of mathématical
equations and data. Some mathematical models are
simple. For example, a Punnett square is a model of how
the traits of parents can be combined in their offspring.
Using this model, scientists can predict how often certain
traits will appear in the offspring of certain parents. {

I’al‘entsgn1 Punnett Square offspring .
R, r
/], e Probabikty probability
Re | = F 25 . 25%
- |/ Wrinkled
‘ \ b probability B frobability
R | &l o 25 25
Wrinkled = '
l_ Wrinkled

Scientists use Punnett squares to predict the features of living things.

Some mathematical models are more complicated than
the Punnett square. Scientists may use computers o help
them interpret more complicated models. Computers
work faster arid make fewer mistakes than people do.

© CONCEPTUAL MODELS ‘ »)

‘A conceptual model is a description of how something

~ works or is put together. Some conceptual models
" yepresent ideas. Others connect things that we know
to things that we are unfamiliar with. For example,

scientists use conceptual models to classify the ways
that animals behave. Scientists can use these models to
predict how an animal will act in a certain situation.

WHY SCIENTISTS USE MODELS

Scientists use models to study things that are too
difficult or dangerous to study in real life. Scientists use
models to study very small things, such as atoms, or
very large things, such as the Earth. Some scientists use
models to predict things that haven’t happened yet, or
to study events that happened-long ago. For example,
scientists use computers to produce models of dinosaurs..
Thesse models can show how dinosaurs may have looked
and moved. ¥ '

Copyright © by Holt, Rinehart and Winston. Al rights reserved.
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w0k Scientific Models continued

How Does Scientific Knowledge Grow?
Science is always changing. Two scientists can study

~ the same data and make different conclusions. When new

technology is developed, scientists often review old data
and come to new conclusions. By observing patterns in
the world, scientists can create smentlﬁc theories and
laws.

A scientific théory is a scientific explanation tha,t
connects and explains many observations. Scientific
theories are based on observations. They explain all of
the observations about a topic that scientists have at a
certain time. Theories are conceptual models that help

organize scientific thinking. They are used to explain and

predict situations.

A scientific law is a statement or equatlon that can
predict what will happen in certain situations. Unlike
theories, scientific laws do not explain why something

~happens. They only predict what will happen. Many

people think that scientific theories become scientific

. laws, but this is not true. Actually, many scientific laws

provide evidence to support scientific theories.

Name What it is

an explanation that connects and explains
| evidence and observations

a statement or equation that predlcts what
will happen in a certain situation

How Do Scientific Ideas Change?

Scientists are always discovering new information.
This new information may show that a theory is
incorreet. When this happens, the theory must be
changed so that it explains the new information.
Sometimes, scientists have to develop a totally new
theory to explain the new and old information.

Sometimes, more than one new theory is given to
explain the new information. How do scientists know
that a new theory is accurate? They use scientific
methods to test the new theory. They also examine all the
evidence to see if it supports the new theory. Scientists
accept a new theory when many tests and pieces of
evidence support it.

Copyright © by Holt, Rinehart and Winston. All rights reserved

‘3,0t. ‘! !ilr|'.
5. Infer Why can two
scientists study the same

data, but come to different
conclusions about it?

TAKE A LOOK

6. Identify Fill in the blank

_ boxes in the figure with

the terms scientific law and
scientific theory.

L0 say It

Investigate Use the Internet
or the library to learn about
a scientific idea that interests
you. Study how the idea has -
changed with time. Share
your findings with your class.
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Section 3 Review

Class

SECTION v_ocABULARY

Dite _____————

ts under certain

 model  pattern, plan, representation; or “t
 des 'r;ptidn"._c!'eéignéd?;o_shdw_thé};trug:tu,r’e or .

lawadescntwestatementorequatlon L) the

' Cralial : 'fel_at'eizi'bb'ser‘\iéjtibns"ahd is supp
. a large body of evidence acquired th
- scientific investigation. - -

. workings of an object, system; or concept

cory a-system of ideas that expla

1. Identify How are scientific

theories related to observations and evidence?

2. Explain’ Why do scientists use models?

3. Explain H

ow do scientists know that a new theory is accurate?

4. Desctibe What effect can new observations have o

n a scientific theory?

5. 1dentify Give three types of models and an

example of each type.

6. Compare llo

w is a scientific theory different from a scie

ntific law?

ght © by Holt, Rinehart and Winston. All rights reserved.
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Tools, Measurement and Safety

BEFORE YOU READ

After you read this section, you should be able to answer
these questions: :

¢ How do tools help scientists?

* How do scientists measure length, area, mass,
volume, and temperature?

What Tools Do Scientists Use? |

Scientists can use technology to find information and to
solve problems. Te¢hioldgy is the application of science
for practical purposes. New technology can allow saentlsts
to get mformauon that was not available before. -

CALCULATORS AND COMPUTERS ,

Scientists analyze, or examine, data using many different
tools. Computers and calculators can help séientists do
calculations quickly. Computers are also very important tools
for collecting, storing, and studying data.

COMPOUND LIGHT MICROSCOPES _

Scientists use microscopes to see things that are
very small. One kind of microscope is a compound lght
microscope. A compound light microscope is a tool
that magnifies small objects. Tt has three main parts: a
stage, a tube with two or more lenses, and a light.. ltems
are placed on the stage. Light passes through them. The
lenses help to magnify the image.

< Ocular Eensi

Objective
fens

Stage L Compound Light Microscope Light passes
s through a specimen and produces a flat image.

Copyright © by Holt, Rinehart and Winston. All rights reserved.

(| stuov TIP_ 5> -

Compare As you read

this section, make a table
comparing how scientists
measure length, area, mass,
volume, and temperature. In-
clude the tools and units that
scientists use for each type of
measurement.

TAKE A LOOK

1. Identify What are the
three main parts of a com-
pound light microscope?
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2. identify A scientist wants
to look at a living cell. Should
the scientist use a com-
pound light microscope or an
electron microscope? Explain
your answer.

3. Predict Consequences
What could happen if all -
scientists used different
systems of measurement to
record their data?

e
_Wols, Measurement, and Safety continued

clearer and more de

Copyright © by Holt, Rinehart and Winston. Al rights reserved. .

- —

ELECTRON MICROSCOPES .

Electron Ticroscopes use tiny particles called electrons
to produce magnified images. Electron microscopes make
iled images than light microscopes do.
However, unlike light microscopes, electron microscopés
carmot be used to study things that are alive.

,,.-

Scanning Electron
Microscope Electrons
bounce off the surface
of the specimen and pro-
duce a three-dimensional .
(3-D} image.

{ransmission Electron
Microscope Electrons
pass through the speci-
men and produce a flat
image.

How Do Scientists Measure Objects?
. Scientists make many measurements as they collect
data. It is important for scientists to be able to share their
data with other scientists. Therefore, scientists use units
of measurement that are Jnown to all other scientists.
One system of measurement that most scientists use is
called the International System of Units.- :

THE INTERNATIONAL SYSTEM OF UNITS _

The International System of Units, ox 51, is & syster of
measurement that scientists use when they collect data. This
system of measurement has two benefits. First, scientists '
around the world can easily share and cornpare their data
becatse all measurernents are made in the same units. In~ . i
addition, ST units are based on the nurmber 10. This makes it |
easy to change from one unit to another. '

Tt is important to learn the SI units that are used for

different types of measurements. You will use 5[ units
when you make measurements in the science lab.

Iy M A
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Rae ] Tools, Measurement, and Safety continued

I.ENGTH

Length is a measure of how long an object is. The SI
unit for length is the meter (m). Centimeters (cm) and
millimeters (mm) are used to measure small distances.
There are 100 cm in 1 m. There are 1,000 mum in I m.
Micrometers (ym) are used to measure things that are
very small, such as cells. There are 1 million pm in 1 m.
- Rulers and metersticks are used to measure length. -

Length : 51 Unit: meter {m) 1 km = 1,000 m
toals: ruleror | kdlometer (km) : 1cm =0.01m
meterstick centimeter (cm) 1 mm = 0.001 m A
| milimeter (mm) 1 ym = 0.000001 m
AREA |

A¥ea is a measure of how much surface an object has.

For most objects, area is calculated by multiplying two

lengths together. For example, you can find the area of

a rectangle by multiplying its length by its width. Area

is measured in square units, like square meters (m?) or

square centimeters (cm?). There are 10, 000 cm2 in 1 m?2 W
There is no tool that is used to measure area directly.

However, you can use a ruler to measure Iength and

width, Multiply these measurements to find area.

Area .| square meter (m?) 1 em? == 0.0001 m?
tool: ruler (to " | square centimeter (cm?)
measure lengths) ‘

VOLUME

Volume is the amount of space an object takes up. You
. can find the volume of a box-shaped object by multiply-
ing its length, width, and height together. You can find
the volume of objects with many sides by measuring how
much liquid they can push out of a container, as shown in
the figure on the next page. You can measure the volume
of a liquid using a beaker or a graduated cylinder. M
Volumé is often measured in cubic units. For example,
very large objects can be measured in cubic meters (m?).
Smaller objects can be measured in cubic centimeters
(cm?). There are 1 million cm? in 1 m® The volume of
a liquid is sometimes given in units of liters (L) or mil-
liliters (ml). One mL has the same volume as one cm®,
There are 1,000 mL in 1 L. There are 1,000 L in one m®

Volume - cubic meter (m?) 1 em?® = 0.000001 m®
| tools: graduated | cubic centimeter (cm?) 1 L=0.001 m?
cylinder, beaker | liter (L) . Tmb=1em®
milliliter {mlL)

Copyright © by Holf, Rinehart and Wmston. All righis reserved

TAKE A LOOK

4. 1dentify What is the Sl

unit for length?

J READING CHECK
5. Explain How can you find
the area of a rectangle?

g/ READING CHECK

" 6. Define What is volume?

Interactive Textbook 19

The World of Life Science




X Narne Class " Date

. -Toois, Measurement, and Safety continued

i " LENGTH
o () Length is a measure of how long an object is. The SI

R © - unit for length is the meter (m). Centimeters (cm) and

' millimeters (mm) are used to measure small distances.
There are 100 cm in 1 m. There are 1,000 mm in 1 m.
Micrometers (pm) are used to measure things that are
very small, such as cells. There are 1 million pym in 1 m.

- Rulers and metersticks are used to measure length. -

'TAKE A LOOK
Lenlgth 51 Unit: meﬁer (m) | 1Tkm=1,000m 4. ldentify What is the SI
tools: ruler or [ kilometer (km) : tem=001m : 7
meterstick - centimeter (cm) 1mm=0.001m unit for length?
: millimeter (mm) 1 g = 0.000001 m
AREA '

. Area is a measure of how much surface an object has.
For most objects, area is calculated by multiplying two
lengths together. For example, you can find the area of

a rectangle by multiplying its length by its width. Area

is measured in square units, like square meters (m?) or

square centimeters (cm?2). There are 10, 000 cm? in 1 m?, ™

There is no tool that is used to measure area directly. 5. Explain How can you find
However, you can use a ruler to measure length and the area of a rectangle? .
width. Multiply these measurements to find area.
Area | square meter (m?) - I cm? = 0.0001 m?
toal: ruler (to " | square centimeter (cm?)
measure lengths) '

VOLUME

Volume is the amount of space an object takes up. You
- can find the volume of a box-shaped object by multiply-
ing its length, width, and height together. You can find
the volume of objects with many sides by measuring how
much liquid they can push out of a container, as shown in
the figure on the next page. You can measure the volume :
of a liquid using a beaker or a graduated cylinder. ¥
Volume is offen measured in cubie units. For example, - 6. Define What is volume?
very large objects can be measured in cubic meters (m?). '
Smaller objects can be measured in cubic centinieters
(cm?). There are 1 million cm?® in 1 m?. The volume of
a liquid is sometimes given in units of liters (L) or mil-
liliters (mL). One mL has the same volume as one cm®.
There are 1,000 mI: in 1 L. There are 1,000 L in one. m?,

Volume - cubic meter (m?) 1 cm? = 0.000001 m?
1 toals; graduated | cubic centimeter (cm®) 1 L=0.001 m?
cylinder, beaker | liter (L) . Tmb=1ecm?
, milfiliter (mL)

Copyright © by Holt, Rinehart and Winston, All rights reserved. :
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mls, Measurement, and Safety continued

You can find the volume of this rock by measuring how much liquid it
pushes out of the way. The graduated cylinder has 70 mL of liquid in it
before the rock is added. ‘

ck =

TAKE A LOCK

7. Explain How do you know
that the rock in the figure has
.a volume of 10 mlL?

The fock made the valume of material in the cylindef go up to 80 mlL.

The rock pushed 10 mb of liquid out of the way. The volume of the

rock is 10 mL. Because 1 mb= 1 cm?, the volume of the rock can aiso

be written as 10 cm’.

MASS
. Mass is a measurement of the amount of matter in
s an object. The SI unit for mass is the kilogram (kg). The
masses of large objects, such as people, are measured
using kg. The masses of smaller objects, such as an apple, -
are measured in grams (g) or milligrams (mg). There are.
1,000 g in 1 kg. There are 1 million mg in 1 kg. Balances

‘ _' Math FOCU. g are used to measure mass.

8. Con nany
are the‘r’: l:] ll-IO\;U ‘many m8 Mass Sl Unit; kilogram (kg) 1g = 0.001 kg
B - too!l: balance gram (g) 1 mg = 0.000001 kg
: . milligram (mg)

Copyright © by Holt, Rinehart and Winston. All rights reserved. ) ’ )
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Tools, Measurement, and Safety continued

TEMPERATURE

Temperature is a measure of how hot or cold an
object is. The ST'unit for temperature is the Kelvin (K).
However, most people are more familiar with other units
of temperature. For example, most people in the United
States measure temperatures using degrees Fahrenheit
(°F). Scientists often measure temperatires using
degrees Celsius (°C). Thermometers are used to measure
temperature. |

Temperature 51 Unit: kelvin (K) 0°C = 273K
tool: thermometer degrees Celsius (°C) 100°C = 373 K

It is easy to change measurements in °Cto K. To
change a temperature measurement from °C to K, you
simply add 273 to the measurement. For example,

200 °C = 200 + 273 = 473 K. It is more complicated to
change measurements in K or °C into °F That is why

scientists do not measure temperatures in °F. ™

How Can You Stay Safe in Science Class?
Science can be exciting, but it can also be dangerous.
In order to stay safe while you are doing a science activ-
ity, you should always follow your teacher’s directions.
Read and follow the lab directions carefully, and do not
take “shortcuts.” Pay attention to safety symbols, such

'as the ones in the figure below. If you do not understand

something that you see in a smence activity, ask your

" teacher for help.

Safety Symbols

'-1 / ™

R . }‘h g B
Eye Clothing Hand Heating Electrical
protection protection safety safety safety

LN
g i

" Chemical Animal Sharp Plant
safety safety object safety

Copyright © by Holt, Rinehart and Winston, All rights reserved.

[ o cure

9. Define What is
temperature?

s/ 'READING CHECK

10. Explain Why do scientists -
measure temperature in K or
°C instead of °F?

TAKE A LOOK

11. Investigate Look around
your classroom.for safety
symbals like the ones in the
figure. Give two examples of
places where safety symboals
are found in your classroom.
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Section 4 Review

SECTION VOCABULARY

-area d measure of the size'of a suffaceora = - techno[ogy the application of sci ﬁm‘
- region o T | purpoases; the use of tools, machine i
- compound light microscope ar instrument that | ‘and processes to-meet human needs. ,

- _magnifies small objects so that they can be . temperature a measure of how hot (r cold).

.. . seen easily by using two or more lepses | something is; specifically, a measure ofthe =~

electron microscope a microscope that focuses | - average kinetic energy of the particlesin an.

.a beam of electrons to magnify objects | object . L m

mass ameasure of the amount of matter in an | volume a measure of the size of a bod

Y abject L i three-dimensional space . '

1. Describe You can find the volume of a box-shaped object by multiplyiﬁg its
length, width, and height together. How can you measure the volure of an object
if it is not shaped like a box? ' |

2. Identify Fillin the table fo show the tool you would use to carry out each
measurement. ' ' '
| - )

Task ' " | Tool
Loaking at something that is very small

Measuring how tall your friend is

Measuring how much water is in a glass

3. 1dentify What, are two units that s_cien-tists use to-measure temperature?

4. Explain How can you stay safe while doing a science activity? Give three ways.

Copyright © by Holt, Rinehart and Winston. All rights Teserved. .
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Step 1:

Color Each Deoxyribose sugar
RED

Color Each Phosphate group

BLUE

Step 2:

Color the thymines ORANGE.
Color the adenines GREEN.

‘
Color the guanines PURPLE.
Color the cytosines YELLOW.
Step 3:

Color the hydrogen
bonds between Aand T
BLACK

Learve the hydrogen

bonds between G and C
WHITE




S Destiny's Odyssey
Personal Interests Worksheet

I am happiest when I am:

My idea of a perfect day:

Five things I really enjoy doing:
1.

A

Three things I like to do every day:
1. .

2,

3.




Answer the following questions.

What are the three activities that you most love to do?
1.
2,
3.

How often do you do them?

If you would like to do them more often, what is stopping you?

What specific changes would you need to make in order to engage in these
activities more frequently?



