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Paper part

Paper part - dlial dliui

1. Investigate what are the building blocks of life, and how to recognize that something is made up of cells 2. Compare Unicellular organisms and
Multicelluar arganisms

List all the differences between animal c=lls and plant cells, and explain the importance and the characteristics of each orzanelle they contain

1. list the function of types of joints and location in the human body, 2. give the function of the skeletal system, 3. compare between fluid support
{ydrostatic skeleton) and external support (exoskeleton)

List the parts of the digestive system and their function, compare chemical and physical digestion, and follow the steps of the digestion process

Explain how human's body transports material, and list the parts of the respiatory system and the function of eadh




Paper part - Jlaah Al.A

. Investigate what are the building blocks of life, and how to recognize that something is made up of calls 2. Compare Unicellular crganisms and

Multicellwar organisms

Textbook, figures, lab, investigation 11, 16,17, 19,20,21

Building Blocks of Life All living things share seven characteristics of life.
The first characteristic that living things have in common is what they are
made of. Let’s take a closer look at the building blocks of life.
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Safety E

Materials

microscope

\

prepared slides of human cheek sample, onion,
pond water, salt

Procedure
\
1. Read and complete a lab safety form. /O\
2. Observe each slide under the microscope. What do you see? lllustrate
and record your observations for each slide in the Data and

Observations section below.

3. Follow your teacher’s instructions for proper cleanup. L

Data and Observations
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EXPLORE/EXPLAIN Lesson 1 Exploring Life 11 \

(I Connection' |n the late 1600s, the Dutch merchant

Anton van Leeuwenhoek (LAY vun hook) made improvements to
the first microscopes. His microscope, similar to the one shown in
the image, had one lens and could magnify an image about

270 times its original size. This made it easier to view organisms.

Anton van Leeuwenhoek
observed pond water and
insects using a
microscope like the one
shown below.

After Hooke's discovery, other scientists began making better
microscopes and looking for cells in many other places, such
as pond water and blood. The newer microscopes enabled
scientists to see different structures inside cells. Three important
observations about cells made by three different scientists
were combined into one theory called the cell theory.

4

INVESTIGATION

Discovering the Cell Theory
& GO ONLINE Watch the animation The Cell Theory.

As you watch the animation, fill in the table on the three principles
of the cell theory below.

The Cell Theory
Example

Answers may vary. Sample answer: A frog’s

skin is made of many skin cells.

Principle
All living things

are made of one
or more cells.

The cell is the
basic unit of life.

Answers may vary. Sample answer: A single-
celled amoeba performs all the functions of
life, such as obtaining energy.

All new cells Answers may vary. Sample answer: A cell

come from divides in two forming two new cells.

preexisting cells.

16 EXPLORE/EXPLAIN Module: Cells and Life
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Cell Theory States:

1. All _| Living _things are | made | of [_cel ],

2. Cells are the | basic | [ unit | of life.
3. All cells come from | Pre-existing | | cells J




1. Investigate what are the building blocks of life, and how to recognize that something is made up of calls 2. Compare Unicellular organisms and
Multicellwar organisms

Principles of the Cell Theory You might recall that all matter is made of
atoms and that atoms combine and form molecules. Molecules make up
cells. All living things are made up of cells, which are the smallest unit of life.
Cells perform different functions to keep organisms alive. All cells come
from preexisting cells through the process of cell division.

COLLECT EVIDENCE

What are living things made of that differentiates them from nonliving
things, such as a flame? Record your evidence (A) in the chart at the
beginning of the lesson.

&m Since the development of the cell theory

in the 1830s, microscopes have continued to become more advanced. If you
have used a microscope in school, then you have probably used a light
microscope. Light microscopes use light and lenses to enlarge an image of
an object. Light microscopes can enlarge images up to 1,500 times their
original size. In some cases, the object, such as the blood cells in the photo
below, must be stained with a dye in order to see any details.

You might know that electrons are tiny particles inside atoms. Electron
microscopes use a magnetic field to focus a beam of electrons through an
object or onto an object’s surface. An electron microscope can magnify an
image up to 100,000 times or more. The two main types of electron
microscopes are transmission electron microscopes (TEMs) and scanning
electron microscopes (SEMs).

TEMs are usually used to study extremely small things such as cell structures.
In a TEM, electrons pass through the object and a computer produces an
image of the object. A TEM image of a white blood cell is shown below.

SEMs are usually used to study an object’s surface. In an SEM, electrons
bounce off the object and a computer produces a three-dimensional image
of the object. An image of blood cells from an SEM is shown below. Note
the difference in detail in this image compared to the image of blood cells
from a light microscope.

(bl 10 be)A! Tebser/McCraw-#ll Education, Don W. Fawcett/Science

y Stock Photo

Light Microscope Transmission Electron Microscope
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Scanning Electron Microscope

Copyright © McGraw-Hil Education
Source, Science Photo Libear

Stained LM Magnification: 640x Color-Enhanced TEM Maanification: 8,900x Color-Enhanced SEM Magnification: 8,500x

EXPLORE/EXPLAIN Lesson 1 Exploring Life 17

Textbook, fipures, lab, investigation 11, 16,17,

Copyright © MeGraw-1ll Education

How many cells do living things
have?

Organisms are organized in different ways. Living things that are made of
only one cell are called unicellular organisms. Living things that are made

of two or more cells are called multicellular organisms.

Unicellular organisms are made of one cell.

1

Unicellular organisms have

specialized structures that

perform all of the necessary ,
1 A . : "« functions for living.

Multicellular organisms are made of two or more cells.

i

Movement
Digestion
o 2 Stomach

lining cells

Muscle cells

THREE-DIMENSIONAL THINKING
What do you notice about scale, proportion, and quantity of cells
in unicellular versus multicellular organisms? Record your
response in your Science Notebook.

EXPLORE/EXPLAIN Lesson 1 Exploring Life 19




Light Microscope Electron Microscope

Use Light and Lenses to enlarge an Use a magnetic filed to focus a
image beam of electrons

Enlarge up to 100,000 times

Blood Cells (stained with a dye) | Study extremely small things
Enlarge up to 1,500 times |

Light Microscope used in school TEMSs - SEMs

Light Microscope

(study object’s surface)

Electron bounce off the

objects and a computer
produces image.
Example: blood cells

(Study Cell Structures)
Electron pass through the
object and computer produces
an image
Example: white blood cells

Transmission Electron Microscope Scanning Electron Microscope

Stained LM Magnification: 640«

SlocEnhanced SEM Magnification: 8500«



2. The image below represents blood cells that were stained with a dye to see some details of their
original size, which of the following was used to take this image?

A. Compound light microscope

B. Transmission electron microscope(TEMS)
C. Scanning electron microscope(SEMs)

D. Magnifying lens




B. Write a U in the box next to unicellular organisms, and an M next to the multicellular ones.

Unicellular

Multicellular

1) Made of one cell

1) Made of more

2) Have Specialized
) Have Specialize than one cell

structures that perform
all necessary functions

(eat, reproduce, rid
wastes, move)

VVVVV

2) Specialized cells
perform different life
functions (i.e. Nerve
cells)

3) Example —

amoeba, bacteria 3) Example - humans

Mouse,

Paramecium
Human



Paper part - Jlaah Al.A

Multicellwar organisms

1. Investigate what are the building blocks of life, and how to recognize that something is made up of calls 2. Compare Unicellular organisms and Texthook fi lab, i igation 11,16,17, 19,20,21

| INVESTIGATION |

Commeon Characteristics You now know that all living things are made of
cells, What are the other six characteristics that all living things have in
common? These include organization, growth and development, reproduction,
response to stimuli, maintaining internal conditions, and using energy.

vy

Characteristics of Life
[MEINTey Connection| Your teacher will assign one of the characteristics

of life for you to research with your group. Use the graphic organizer for your
characteristic to help guide your research. Your group will create a visual for
your assigned characteristic and present it to the class. Fill in the graphic
organizers for the rest of the characteristics as the other groups present.

1. Organization

's ™
Living things are organized by...
having different structures that perform different functions,
| such as digestion or movement.
| I
Unicellular Multicellular
organisms are more complex.

organisms are less complex.

2. Growth and development

- Y. ~N
Growth is... Development is...
the process of increasing in a series of changes that occur
size. in an organism during its
lifetime.
A >y A iy

20 EXPLORE/EXPLAIN Module: Cells and Life
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3. Reproduction

-~ =%
Reproduction is... [
the process by which organisms create new organisms.

.8 S

Types of reproduction:

% 3 5

asexual sexual

A v,

4. Response to stimuli

External stimuli are...
outside of the organism.

Internal stimuli are...
inside the organism.

Examples: Examples:
hunger, thirst light, temperature

5. Maintaining internal conditions

' )
Maintaining internal conditions is called homeostasis

Examples of how organisms maintain internal conditions:

Sample answer: Organisms maintain internal conditions by
regulating water and getting rid of wastes. Organisms can also
regulate their body temperature.

EXPLORE/EXPLAIN Lesson 1 Exploring Life 21




Paper part - Jlaah Al.A

List all the differences between animal cells and plant cells, and explain the importance and the characteristics of each organelle they contain

Copyright © MeGraw-Hil Education

Cell Membrane The cell membrane surrounds the cytoplasm. The
cytoplasm is a fluid inside a cell that contains salts and other molecules.
However, as you just observed, another important role of cell membranes
is to control the movement of substances into and out of cells. A cell
membrane is semipermeable. This means it allows only certain
substances, like nutrients and wastes, to enter or leave a cell.

& GO ONLINE for additional
opportunities to explore!

Investigate cell membranes by performing one of the following activities.

[ ] piscover the function of a cell OR [ ] Explore more about the cell
membrane in the Lab How is a membrane in the PhET Interactive
balloon like a cell membrane? Simulation Membrane Channels.

Cell Wall Every cell has a cell
membrane, but some cells are also
surrounded by a structure called
the cell wall. Plant cells, fungal
cells, bacteria, and some types of
protists have cell walls. Take a look
at the image of the plant cell to the
right and compare it to the image
of the cell on the previous page.

A cell wall is a stiff structure
outside the cell membrane. A cell
wall protects a cell from attack by
viruses and other harmful
organisms. In some plant cells
and fungal cells, a cell wall helps
maintain the cell's shape and
gives structural support.

COLLECT EVIDENCE

What structures surround a cell, and how do these structures help a cell
function? Record your evidence (A) in the chart at the beginning of the lesson.

Cell membrane

Cell wall

ED Want more information?

Go online to read more about cell Go to the Foldables® library to make a
structure and function. Foldable® that will help you take notes
while reading this lesson.

EXPLORE/EXPLAIN Lesson 2 Cell Structure and Function 35

What organelles are involved in the
transport of materials?

As you just discovered, the cell membrane enables materials to enter and
leave the cell. There are several other organelles related to the transport of
materials as well.

Nucleus  Nucleolus
Cell membrane
Mitochondiion
Ribosomes

_ '+ entral vacuole

Mitochondrion

7 omes
Lysosome

Chloropiz st ¥ Vesicle
Cell membrane Golgi
Rough  Smooth apparatus
i er i

reticulum  reticulum

Animal Cell Plant Cell

/
Cytoplasm Golgi
Rough Smooth apparatus Cell wall

er

reticulum reticulum

Ribosomes Amino acid molecules made up of carbon, hydrogen, oxygen,
nitrogen, and sometimes sulfur, join together to form long chains called
proteins. Some proteins help cells communicate with each other while
others transport substances inside cells. Proteins are made on small
structures called ribosomes. Unlike other cell organelles, a ribosome is not
surrounded by a membrane.

Endoplasmic Reticulum Ribosomes can be attached to a weblike organelle
called the endoplasmic reticulum (en duh PLAZ mihk « rih TIHK yuh lum), or
ER. The ER spreads from the nucleus throughout most of the cytoplasm.
Endoplasmic reticulum with ribosomes on its surface is called rough
endoplasmic reticulum. Rough ER is the site of protein production. ER without
ribosomes is called smooth ER. Smooth ER is important because it helps
remove harmful substances from a cell.

Copyright © McGraw-Hil Education

Vacuoles Some cells also have saclike structures called vacuoles. Vacuoles
are organelles that store food, water, and waste material. A typical plant cell
usually has one large vacuole. Some animal cells have many small vacuoles.
A plant cell’'s vacuole may take up half of the cell’s size. This vacuole not only
stores water and other substances, but also enables the plant to stay rigid
and supported when filled with water.

38 EXPLORE/EXPLAIN Module: Cells and Life

Textbook, fizures, 30, investigation 35, 38,39, 40




List all the differences between animal cells and plant cells, and explain the importance and the characteristics of each organelle they contain

Textbook, fizures, 30, investigation 35, 38,39, 40

The Golgi Apparatus Proteins are prepared for their specific jobs or What powers Ceuular actlvny?

functions by an organelle called the Golgi apparatus. Then the Golgi
apparatus packages the proteins into tiny, membrane-bound, ball-like You learned about how cells transport materials across the cell membrane.
structures called vesicles. Vesicles are organelles that transport substances How does the cell power such complex activity?

from one area of a cell to another area of a cell. Some vesicles in an animal
cell are called lysosomes. Lysosomes contain substances that help break

down and recycle cellular components. " //INVESTICATION

S@ % THREE-DIMENSIONAL THINKING ~N P 3 Cell
&ﬁ Create a graphic organizer that explains how the various structures, or N owering a Ce
organelles, you just learned about help a cell function as a whole. . Vs

What do you notice about the two organelles to the left? &
What are their differences, and what are their similarities?
Can you infer what their functions are?

Graphic organizers will vary, but should explain organelles and
their functions.

State the cell structures with their respective functions by using the words given.
Cell wall, nucleus, vacuole, cytoplasm, chloroplast, cell membrane, mitochondria

Cell structure Function

3 fnitochondria Power the cell through chemical reaction and it's a vital part of
: ' cellular respiration which convert energy in food into ATP energy.

b, Aflexible covering that protects the cells and control the movement
of substance s into and out of cells.

Organelles that store food, water and waste materials and in plant

Cell Membrane

\

¢ [ Vacuole

Mitochondria The bean-shaped organelle on top is called a mitochondrion,

respiration. Cellular respiration is a series of chemical reactions that convert
the energy in food molecules into a usable form of energy called ATP.

Copyright © McGraw-Hal Education

§

: usually larger .

ES yarg S ~ 0 T and it powers the cell through chemical reactions. Mitochondria are found in
§ d. Nucleus The part ofa e"'karyom cell that directs cell activities and contains both plant and animal cells. It has two membranes to increase the surface

% importint cellular information stored in DNA. area for these reactions to occur. Mitochondria are a vital part of cellular

§

Organelles that use light energy and make food { a sugar called

e
hloro pIaSt glucose) from water and carbon dioxide,

Powering Plant Cells In addition to mitochondria, plant cells contain
cytoplasm| | AFluid inside a cell that contains salts and other molecules. \ oeganalies:caliad chiampiasts (KGR U bl SIS | 1@ Ot Sriclion

i

]

/ that use light energy and make food—a sugar called glucose—from water and
f f carbon dioxide.
g Cell Wall Asstiff structure outside the cell membrane protects a cell from B
e a ¥ i ¥ N
viruses and ?lher harmful organisms and helps plant cells maintain COLLECT EVIDENCE
shipe and gives structural support. How is a plant or animal cell powered? Record your evidence (B) in the chart
KL L at the beginning of the lesson.

EXPLORE/EXPLAIN Lesson 2 Cell Structure and Function 39 40 EXPLORE/EXPLAIN Module: Cells and Life




List all the differences between animal cells and plant cells, and explain the importance and the characteristics of each organelle they contain Textbook, fizures, 30, investigation 35, 38,39, 40

The following diagrams show two types of cells. Label the cells by using the word below.
Cell wall, nucleus, vacuole, cytoplasm, chloroplast, cell membrane, mitochondria

Animal cell

Nucleus

Nucleus

cytoplasm]

| cytoplasm

[Cell Membrane

Cell Membrane

Mitochondr

Cell Wall___ ] Chloroplast |




List all the differences between animal cells and plant cells, and explain the importance and the characteristics of each organelle they contain Textbook, fizures, 30, investigation 35, 38,39, 40

/ 1. Nucleus \

2. Nucleolus

1. Ribosome

3. Cytoplasm

2. Cyloplasm
4. Cell membrane

3. Golgi Apparatus
4. Mitochondria

5. Lysosome

6. Endoplasmic A F-23
Reticulum Eos et 5. Chloroplasts

7. Golgi Apparatus | @ ¢ " W 6. Endoplasmic

Reticulum

8. Mitochondria

7. Vacuole
8. Nucleus

9. Ribosome

% J

https://www.liveworksheets.com/w/en/science/1228119



https://www.liveworksheets.com/w/en/science/1228119

List all the differences between animal cells and plant cells, and explain the importance and the characteristics of each organelle they contain Textbook, fizures, 30, investigation 35, 38,39, 40

State the cell structures with their respective functions by using the words given.
Cell wall, nucleus, vacuole, cytoplasm, chloroplast, cell membrane, mitochondria

Cell structure Function

a. f ) Power the cell through chemical reaction and it’s a vital part of
cellular respiration which convert energy in food into ATP energy.

b. [ ] A flexible covering that protects the cells and control the movement
of substance s into and out of cells.

C. [ Organelles that store food, water and waste materials and in plant

, usually larger.

d. [ | The part of a eukaryotic cell that directs cell activities and contains
important cellular information stored in DNA.

e. | ‘ Organelles that use light energy and make food ( a sugar called
glucose) from water and carbon dioxide.

f. A Fluid inside a cell that contains salts and other molecules.

g ] A stiff structure outside the cell membrane protects a cell from

. viruses and other harmful organisms and helps plant cells maintain

shape and gives structural support.



Textbook, fizures, 30, investigation 35, 38,39, 40

Besides storage, what does a vacuole provide in a plant cell?

) A)energy
() B) protein production
ADS C) structure

() D) communication with other cells

What is the difference between a cell wall and a cell membrane?

A(DS A) The cell wall is just outside the cell membrane and is strong and rigid.
() B) The cell membrane is just outside the cell wall and is strong and rigid.

ANSA) Golgi apparatus, packages proteins into vesicles () C) The cell wall is just outside the cell membrane and is more flexible.

(J B) Golgi apparatus, production of proteins () D) The cell membrane is just outside the cell wall and is more flexible.

() C)Ribosome, packages proteins into vesicles

() D) Ribosome, production of proteins

In eukaryotes, the Mitochondria are important organelles for cellular respiration
and the _ ( ;hIQerlaSI are organelles that use light energy and make food.

ER, Golgi Apparatus and Vesicle .
ginpp are organelles that transport proteins in the cell.




List all the differences between animal cells and plant cells, and explain the importance and the characteristics of each organelle they contain Textbook, fizures, 30, investigation 35, 38,39, 40

Which best explains the function of a cell membrane? 1. Which of the plant cell's structures protects the cell from attack by virus and does not exist in

animal cells?
A{IS A) offers protection from the outside environment A. Golgi apparatus

) aNSB. Cell membrane
() B) provides a framework to help the cell move C. Cell wall

i ] D. Nucleolus
() C)transforms energy in the cell into ATP

() D) removes viruses from inside the cell

3. The image below illustrates a chloroplast. Which of the following explains the importance?
What is the function of a lysosome?

A. It converts energy in food to ATP.

() A) storing food ansB. Ithelps the cell gather sunlight and make glucose
C. The cell eats it as food

() B) preparing proteins D. It controls mineral movement inside the cell

[} €) making food

13. The illustration below represents an animal cell, which of the following letters represents not

ans D) breaking down material involved in material transport? A

1. A
Ans2. B
3.
4.D

Smooth

acell.

ER is important because it helps remove harmful substances from




Paper part - Jlaah Al.A

1. list the function of types of joints and location in the human body,2. give the function of the skeletal system, 3. compare between fluid support

{hydrostatic skeleton) and external support (exoskeleton)

Textbook, lab, 3D, table a1, 83,85, 95

Copyright © McGranw- il Education  ()CK Ma/Shutterstock com,

{Dimage Source Trading Ltd/Shutterstock com

Fluid Support Some animals have a
hydrostatic skeleton, which is a fluid-filled
internal cavity surrounded by muscle tissue.
Muscles help the organisms move by
pushing the fluid in different directions.
Flatworms, such as the one shown to the
right, sea anemones (uh NE muh neez), and
earthworms are organisms that have
hydrostatic skeletons.

External Support Hard outer coverings provide
support and protection for many animals.
Sometimes called shells, these outer coverings
support animals such as crabs, snails, and the
scorpion shown to the left. A thick, hard outer
covering that protects and supports an animal’s
body is called an exoskeleton.

Compare and contrast the structure and function of hydrostatic
skeletons and exoskeletons.

Sample answer: Both provide structure and support for animals,
however hydrostatic skeletons help organisms move, while

@ THREE-DIMENSIONAL THINKING =N

exoskeletons protect the internal parts of organisms. They differ
in structure because hydrostatic skeletons are internal, fluid-filled
cavities surrounded by muscle, and exoskeletons are hard outer
coverings.

COLLECT EVIDENCE

How are different types of animals provided with structure and
support? Record your evidence (B) in the chart at the beginning of
the lesson.

As you just learned, some animals are provided with structure and can move
without rigid bones or shells. Think about a squid, for example, and how it is
provided with structure and is able to move. Learn more on the next page.

EXPLORE/EXPLAIN Lesson 2 Structure and Support 85

¥ THREE-DIMENSIONAL THINKING

Compare and contrast the structure and function of hydrostatic skeletons and
exoskeletons.

DIFFERENT DIFFERENT
SAME

Hydrostatic
skeleton

Exoskeleton

v' Exoskeleton

v Hydrostatic They both Hard outer
made of provide covering
fluid and structures heip:
surrounded | and ———

protect
by muscle denal
Help organisms
move by pushing

fluid

11. Which of the following skeletal systems support the body of the Flatworm?

A. Exoskeleton

B. Endoskeleton

C. Shell

D. Hydrostatic skeleton



1. list the function of types of joints and location in the human body,2. give the function of the skeletal system, 3. compare between fluid support

Textbook, lab, 3D, table 81, 83, 85,55
{hydrostatic skeleton) and external support (exoskeleton)

@ Three-Dimensional Thinking

3. Why do muscle cells have so many mitochondria?

A Muscle cells are bigger than every other cell and can fit more
mitochondria.

Muscle cells need to quickly respond to energy needs.
C The mitochondria in muscle cells are smaller so more are needed.

D There are more mitochondria only because there are more nuclei.

4. What is the effect when a muscle contracts?
A The muscle lengthens.
The muscle pushes on a bone.
C The muscle pushes on another muscle.

D The muscle shortens.

Use the diagram below to answer question 5.

Copyright © McGraw-Hit Edcation

5. The image above represents a joint that would be found in which
structure?

A finger

B knee

neck

D shoulder

EVALUATE Lesson 2 Structure and Support 95




1. list the function of types of joints and location in the human body,2. give the function of the skeletal system, 3. compare between fluid support

{hydrostatic skeleton) and external support (exoskeleton)

Textbook, lab, 30, table

Copyright © McGraw-Hll Education

Joints Your bones work together at places called joints. A joint is where
two or more bones meet. Joints provide flexibility and movement, like you
saw with the girl doing a handstand at the start of the lesson. Bones are
connected to other bones by tissues called ligaments. When the bones in
joints move, ligaments stretch and keep the bones from shifting away from
each other.

RGNS SN[ Connection| Your arms and legs may not seem like

machines, but in fact they are. When muscles pull on bones they act like a
simple machine called a lever. Levers rotate about a fixed point, which in your
body are the joints. Three different types of joints enable movement—ball and
socket, hinge, and pivot joints. Examine the different joints in the table.

Types of Movable Joints

Description

Ligaments

allows bones to
move and rotate hips and
in nearly all shoulder
directions

allows bones to

move back and fingers, elbows,

forth in a single knees
direction

allows bones to neck, lower arm
turn below the elbow

EXPLORE/EXPLAIN Lesson 2 Structure and Support 81

Copyright © McGraw il Education

Analyze and Conclude

6. Infer which function of the skeletal system this experiment modeled.
Answers may vary. Sample answer: | think that this modeled the

protective function of the skeleton since the jar made less bubbles

pop.

™ A~ OO O~y

Bones provide support. They help you sit up, stand, and raise your arm over
your head to ask a question. What else can the skeleton do for the body?

Protection Feel your head, and then feel your stomach.
Your stomach is softer than your head. The hard, rigid
structure you feel in your head is your skull. It protects the
soft, fragile tissue of your brain from damage. Other bones
protect the spinal cord, heart, lungs, and other internal
organs.

Production and Storage Another function of bones is to
produce and store materials needed by your body. Red
blood cells are produced inside your bones. Bones store
fat and calcium. Calcium is needed for strong bones and
for many cellular processes.

@ THREE-DIMENSIONAL THINKING ——————————————
Use an argument to support or refute the following

claim: Your body would be able to function without
your skeletal system.

Answers will vary. Sample answer: My
body would not be able to function and
would be like gelatin if | did not have the
support of bones. This would leave my
organs susceptible to damage. | would
not be able to move without my muscles
being attached to bones.

S /

What about organisms that don’t have bones, such as worms? What
provides them with structure, and how do they move?

EXPLORE/EXPLAIN Lesson 2 Structure and Support 83

a1, 83,85, 95




1. list the function of types of joints and location in the human body,2. give the function of the skeletal system, 3. compare between fluid support
{hydrostatic skeleton) and external support (exoskeleton)

Textbook, lab, 3D, table a1, 83,85, 95

Which of the following is stored in the skeletal system?

QO A) potassium
ADS B calcium

O C)sodium

O D) water
g Help the
g‘ The function of the bones called the[ Skull L'ls to protect the brain. bOdy
. move
E Of the following, which is NOT a function of the skeletal system? blOOd
E’ cells inside
QO A) protects interior organs bones

Protects the soft, fat and

© B) gives shape and support to body _[_- | t.
ragile tissue.

calcium.

O C)stores minerals

afAsD) produces vitamin D

Protect brain

- o 1
Mmtect heart and Iungls

L S T | 1

Which function of the skeletal system will help the lungs keep from getting damaged if you
fall?

O A) movement

a s B) protection

O <) storage Backbone
O D) support \

“_Protect the spinal cord



1. list the function of types of joints and location in the human body,2. give the function of the skeletal system, 3. compare between fluid support

Textbook, lab, 3D, table 81, 83, 85,55
{hydrostatic skeleton) and external support (exoskeleton)

Identify the Joints -Ball and socket, Hinge, Pivot
4. The hinge joint in the graph below allows bones to move back and forth. Which of the following do
not have hinge joints?

A. Shoulders

B. Fingers
C. Elbows
D. knees

Hinge, ball and socket, and pivot joints are all moveable joints.

(lF !

example Elbow examplg Hip example neck

movement: movement:
back and forth rotation/ all directions movemert

side to side and up and dq




List the parts of the digestive system and their function, compare chemical and physical digestion, and follow the steps of the digestion process

How does digestion work?

By breaking down a slice of bread, you just modeled digestion. Digestion is
the mechanical and chemical breakdown of food into small particles and
molecules that your body can absorb and use. In order for a body to obtain
nutrients, food must be digested. Let’s suppose that you have eaten the
slice of bread from the previous page. We can observe the process of
digestion by following the path of the bread through your digestive system.

Types of Digestion Before your body can absorb nutrients from the bread,
it must be broken down into small molecules by digestion. There are two
types of digestion—mechanical and chemical. In mechanical digestion, food
is physically broken into smaller pieces. Mechanical digestion happens
when you chew, mash, and grind food with your teeth and tongue. Smaller
pieces of food are easier to swallow and have more surface area, which
helps with chemical digestion. In chemical digestion, chemical reactions
break down pieces of food into small molecules.

The Mouth Mechanical digestion of food begins in your mouth. Using
muscles in your jaw, you mechanically digest your bread as you chew. But
even before chewing begins, your mouth prepares for digestion. As you
observed at the beginning of this lesson with crackers, saliva contains
chemicals that help break down carbohydrates. Saliva also contains
substances that neutralize acidic foods.

The Esophagus After you swallow a bite of your bread, it
enters your esophagus (ih SAH fuh gus). The esophagus is a
muscular tube that connects the mouth to the stomach. Food
moves through the esophagus and the rest of the digestive
tract by waves of muscle contractions, called peristalsis (per uh

STAHL sus). Peristalsis

Peristalsis is similar to squeezing a tube of toothpaste. When
you squeeze the bottom of the tube, toothpaste is forced
toward the top of the tube. As muscles in the esophagus
contract and relax, partially digested food is pushed down the
esophagus and into the stomach.

In the Lab The Greatest Thing Since Sliced Bread you
modeled mechanical digestion when you tore the bread into
small pieces. After the bread was physically broken down, the
vinegar and water mixture further broke the bread down,
much like chemical digestion.

COLLECT EVIDENCE

Why is digestion important for organisms such as the chameleon? Record
your evidence (A) in the chart at the beginning of the lesson.

106 EXPLORE/EXPLAIN Module: Body Systems
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The Stomach Once your partially digested bread
leaves the esophagus, it enters the stomach. The
stomach is a large, hollow organ. One function of the
stomach is to temporarily store food. Another
function of the stomach is to aid in chemical
digestion. The stomach contains an acidic fluid called
gastric juice. Acid helps break down some of the
structures that hold plant and animal cells together,
including those in the bread.

Salivary glands
Esophagus

The Small Intestine Most chemical digestion occurs

in the small intestine, a long tube connected to the
stomach. It is also where nutrient absorption occurs. The
folds of the small intestine are covered with fingerlike
projections called villi (VIH Ii) (singular, villus). Each villus
contains small blood vessels. Nutrients in the small
intestine enter the blood through these blood vessels.

Stomach

Small intestine

Large intestine

The Large Intestine Most of the water in ingested foods

and liquids is absorbed in the small intestine. As the

bread travels through the large intestine, even more water is

absorbed. Materials that pass through the large intestine are the waste products
of digestion. The waste products become more solid as excess water is
absorbed. Then the semisolid waste is eliminated from the body.

THREE-DIMENSIONAL THINKING
As the bread was digested, it interacted with other body systems.
Explain how the different body systems were involved in the digestion

of the bread.
Answers may vary. Sample answer: The bread that was eaten

travels through the digestive system. Along the way, it interacts with
the muscular system by peristalsis when muscles push food down
the esophagus. In the small intestine, nutrients are absorbed into

the circulatory system.

Ne

& GO ONLINE for additional
opportunities to explore!

Investigate digestion further by performing one of the following activities.

[} Model the human digestive system  OR [ ] Model and investigate how a

in the Lab Model Digestion from gizzard works in the Lab How do
Start to Finish. gizzards help birds eat?
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- List the parts of the digestive system and their function, compare chemical and physical digestion, and follow the steps of the digestion process

tewthook, lab, figures

106, 107, 108, 109

Digestion
1. Mechanical digestion
2. Chemical digestion

Is the mechanical and chemical breakdown of food into small
particles and molecules that your body can absorb and use

Mechanical digestion:

Food is physically broken into smaller pieces happens when you
chew, mash and grind food with your teeth and tongue.

Muscles in jaw.

Chemical digestion:

Chemical reactions break down pieces of food into small
molecules.
Saliva=contains chemicals that help break down carbohydrates
and neutralize acidic foods.
Stomach=contains an acidic fluid called gastric juice helps break
down food.
Small intestine= most chemical digestion occurs.




List the parts of the digestive system and their function, compare chemical and physical digestion, and follow the steps of the digestion process 106, 107, 108, 109

Digestion:| Is the mechanical and chemical breakdown of food into small particles and molecules that your body can absorb and use

Tong Mouth where mechanical digestion of food begins by chew, mash and grind with
teeth and tongue. Pewtstalsis

Produce saliva that contains chemical help break down carbohydrates and
Salivary glands | neytralize acidic foods.

Wave of muscle
contractions

Esophagus| Is a muscular tube that connects the mouth to the stomach.

s a large, hollow organ temporarily store food and aid in chemical digestion (acidic
Stomach fluid=gastric juice)

A long tube connected to the stomach. Its where nutrient absorption occurs. (Most chemical
digestion occurs) villi: Fingerlike projections found in small intestine each villus contains small
blood vessels where nutrients enter the blood.

Large intesting Are where waste products of digestions pass and more water is absorbed. Then semisolid waste
is eliminated from the body

Small intestine
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Choose the answer which lists the comrect order of the digestion process.

What is the function of peristalsis? A —ITatrients and water in the food T —Faoodiz ingested.
are abacrbed.

a@sn} to move food through the digestive system

B}t liquid f th
O B)to remove excess liquid from the body B — Undigested Food is eliminated, ' —Food is digested.

O C) to chemically digest food to release nutrients
D D) to absorb nutrients into the blood

When does the first step of digestion usually occur? a3 a)C,D,A B

O A) when the organism discovers the food O B)C.A.D.B

afk B) when the food is chewed O ©aAcDB
(O €)when the food is swallowed O D)A B.C,D
(O D) when the nutrients are absorbed

Food enters the human body through the

O A) esophagus
a0SB) mouth

(O ) intestine
0 D) hver

Absorption in the small intestines occurs through the walls of fingerlike projections called

Villi




Question 2

The figure below represents the digestive system. Study it and answer the foliowing
questions:

* Which part secretes acidic fluids to digest food?

Stomach

ean LA 28 28 2 B ey

* Which part has Villi features that absorh food?
Small intestine

* Which part undergoes peristalsis movement and

pushc:s food into the stan ach?

......| Esophagus

* Which part in your mouth secretes chemicals that

break down carbobvdrates?

Salivary glands
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List the parts of the digestive system and their function, compare chemical and physical digestion, and follow the steps of the digestion process
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Removing Waste When you modeled digestion, you may have noticed that
there was leftover bread, representing food waste. The body produces
other waste products as well. For example, some water and vinegar
remained in the towel, representing liquid waste. Liquid waste is handled by
the urinary system.

Your body excretes, or eliminates, different substances from different body
systems. They are processed by the excretory system. The excretory
system collects and eliminates wastes from the body and regulates the level
of fluid in the body. The excretory system is made of different body systems.
For example, you just read that liquid waste is handled by the urinary
system. The respiratory system, which you will learn about in the next
lesson, rel as carbon dioxide. Your skin also removes waste in
the form of excess salt and water through sweat glands.

&) O YooY
B riteri g Waste )

You have two kidneys, one on each side of your body. The kidney is an
important organ in the excretory system. Model the function of the
kidneys to see how they work!

serery [ 1Y (3 B2

Materials

T

—

plastic cups (3)
fine gravel
sand

water

marker

tape

wire screen
filter paper
funnel

Procedure

1. Read and complete a lab safety form.
2. Label three plastic cups 1, 2, 3.
3. Mix a small amount of fine gravel and sand with water in cup 1.

4. Place a small piece of wire screen in a funnel, and place the funnel in
cup 2.

108 EXPLORE/EXPLAIN Module: Body Systems
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5. Carefully pour the sand-water-gravel mixture into the funnel. Let it drain.
Record your observations in your Science Notebook.

@

Remove the screen. Replace it with a piece of filter paper. Place the funnel
in cup 3.

7. Carefully pour the contents of cup 2 into the funnel. Let it drain. Record your
observations.

8. Follow your teacher's instructions for proper cleanup.

Analyze and Conclude

AR

9. Describe what happened during each filtration.

The wire screen filtered the larger particles from the water mixture
during the first filtration. The filter paper filtered smaller particles during
the second filtration.

10. Why is the function of the kidney so important for the entire body?

Sample answer: It is important to filter waste from the blood because
the circulatory system carries blood throughout the body. It is

necessary to filter out harmful substances. If not, they would be toxic \‘
for the entire body.
—
-
TN \H/ N7 N \/‘ 7 ;
< S I e LS N N

Kidneys The kidneys are bean-shaped organs that filter, or remove, waste
from blood. They enable harmful substances to be removed from the body.
If waste was allowed to build up in the blood, it would become toxic and
harm the entire body.

COLLECT EVIDENCE

What happens after food is broken down and nutrients are
absorbed? Record your evidence (B) in the chart at the beginning
of the lesson.

EXPLORE/EXPLAIN Lesson 3 Obtaining Energy and Removing Waste 109
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Excretory system Collects and eliminates wastes from the body and regulates the
level of fluid in the body and it's made of different body system.
1. Respiratory system: Releases waste as carbon dioxide

2. Skin: Remowve waste in the form of excess zalt and water
through the sweat glands

3. Digestive system: remove and eliminate semisolid waste

4. Excretory system (Kidneys): are bean shaped organs that filter
and remowe harmful waste from the blood.
If the blood did not filter it would become toxic and harm.

Removal of waste productsin the body iscalled . The kidneys, skin, and lungs are each a part of the system.

A A) excretion O A) respiratory
(O B) respiration an€) B)excretory
O ©)circulation O ©)digestive
(O D) transpiration (O D) nervous




Explain how human's body transports material, and list the parts of the respiratory system and the function of eadh

The R irat Syst G T Nose 9
ex:ha:;‘;drab::ve:: tel':: bo?:lsye:nadethe What hap penS to Oxygen after lt
enters the lungs?

environment. The parts of the respiratory

system, shown to the right, work together and

supply the body with oxygen. They also rid In the lungs, the bronchioles end in microscopic sacs, or pouches, called
the body of wastes, such as carbon dioxide. Bronchi Traches alveoli (al VEE uh li; singular, alveolus), where gas exchange occurs. During
gas exchange, oxygen from the air you breathe moves into the blood, and

Oxygen enters the body when you inhale, or carbon dioxide from your blood moves into the alveoli.

breathe in. Carbon dioxide leaves the body
when you exhale. When you inhale, air enters
the nostrils and passes through the pharynx.
The pharynx is a tubelike passageway at the
top of the throat that receives air, food, and
liquids from the mouth or nose.

Alveoli look like bunches of grapes at the ends of the bronchioles. Like tiny
balloons, the alveoli fill with air when you breathe in. They contract and
expel air when you breathe out. Notice in the image below how blood
Diaphragm vessels surround an alveolus.

Lungs

Because the pharynx is part of the throat, it is Wall of alveolus
a part of both the digestive and respiratory
systems. Food goes through the pharynx to
the esophagus. Air travels through the
pharynx to the trachea, a tube that is held
open by C-shaped rings of cartilage. The
trachea is also called the windpipe because it
is a long, tubelike organ that connects the
pharynx to the bronchi.

Carbon §
dioxide }

The bronchi are two narrower tubes that lead
into the lungs. Lungs are the main organs of
the respiratory system. Inside the lungs, the
bronchi continue to branch into smaller and
narrower tubes called bronchioles.

When fe
high levels of carbon dioxide build up in your

blood, the nervous system signals your body Diaphragm The walls of alveoli are only one cell thick. The thin walls and the large

to breathe out. How does this happen? surface areas of the alveoli enable a high rate of gas exchange. Every time
you breathe, your alveoli enable your body to take in billions of molecules of
oxygen and get rid of billions of molecules of carbon dioxide.

Alveoli

Capillary

Red blood cells

Gas exchange in alveoli
Lung with bronchi

The diaphragm, (DI uh fram) is a large muscle Inhalation
below the lungs that contracts and relaxes as
air moves into and out of your lungs. The
movement of your diaphragm causes changes
in the air pressure inside your chest. Breathing
occurs because of these changes in air
pressure. For example, when your diaphragm
contracts and moves down as you inhale, air
rushes in to equalize air pressure. The
diaphragm relaxes and moves up when you
exhale. Air then rushes out to equalize the
pressure.

Copyright © McGraw Hill Education
Copyright © McGraw-Hill Education

@ THREE-DIMENSIONAL THINKING ™
Lung

WLILITE» Connection| You friend says that blood has no role in
breathing. Construct an argument to refute his claim. Provide
Ribs evidence to support your argument.

Answers may vary. Sample answer: Blood does have a role in
breathing because after oxygen enters the lungs, it moves into the

i blood. Carbon dioxide from blood is released during breathing.
Exhalation J

Diaphragm

'
'
)
1
\
\
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Explain how human's body transports material, and list the parts of the respiratory system and the function of eadh

Nose
is a tubelike structure at the top of the throat ppanny
that receivesair, food, and liquids from the

mouth or nose.

Are two narrower tubes that lead into the Bronchi
lungs. The bronchi continue to branch into
smaller and narrower tubes called

bronchioles.

/Mouth

Tudna is a long tube-like structure that connects the pharynx to
the bronchi and transports air to and from the lung. Tube
that is held open by C-shaped rings of cartilage. Also
called windpipe

Lungs The main organs of the respiratory system in
your chest used for breathing
Diaphragm
Is a large muscle below the lungs that
contracts and relaxes as air move into and
out of your lungs.
Breathing occurs because of changes in air
pressure.

alveolus (pluralalveoli)
one cell thick (thin wall and large surface area) that enable a high rate of gas
exchange.

Microscopic sac or pouches structure inside the lung where gas exchange takes place.

codiary ~OXygeN moves into blood.

Gas hange in alveoli . . . .
- & -Carbon dioxide moves into alveoli.



_ Explain how human's body transports material, and list the parts of the respiratory system and the function of eadh

Inhalation : Exhalation

Inhale: Exhale:
Diaphragm contracts and move down. Diaphragm relaxes and move up.
Air rushes in to equalize air pressure. Air then rushes out to equalize the pressure.




_ Explain how human's body transports material, and list the parts of the respiratory system and the function of eadh

16. The figure below represents the respiratory system and the diaphragm movement. Which of them
explains the function of the diaphragm?

Which best describes the function of a diaphragm’?

0 A) The diaphragm is the site where axygen enters the capillaries.
ans Q B) The diaphragm regulates air pressure inside the chest.

O C) The diaphragm receives air, food, and liguids from the mouth.

{:} D) The diaphragm vibrates when air passes through causing sound.

Where are the alveoli located in the respiratory system?

Exhalation O A) outside the larynx

A. It provides a large surface area for absorbing carbon monoxide from the air and releasing ansQ B)inside the lungs
B. It provides a way for all the cells in the lungs to obtain nutrients from the bloodstream O ¢)inthe trachea

AdNSC. It moves and causes changes in the air pressure inside your chest O D) inside the mouth
D. It provides a large surface area for absorbing carbon dioxide from the air and releasing oxygen

Oxygen moves between the respi ratory system and the circulatory system when it
transfers from ____to

anNsSO Aa) alveoli, capillaries
O B) bronchi, trachea

Q <) capillaries, veins
(O D) bronchi, capillaries



lllustrate the difference between living and nonliving things and how to catagorize objects accordingly

Compare prokaryotic and eukanyotic cells

Calculate the surface area and volume if a cell were cube-shaped

the shape of a cell and its function

Order the levels of organization in the human body from cells to —> organisms

Investigate the importance of organ systems working together and Give the name of the organ system in figures

Describe how the muscles, bones, and joints work together to support a body and enables it to move

muscles, cardiac muscle, and smooth muscles

Relate the human support sy to the pl ', and

Define Calorie and nutrients, and explain how energy from food powers the organisms body

Explain how do plant bodies obtain energy and get rid of wastes

lllustrate how plants transport the materials they nesd from their environment through their bodies (different parts)

Explain how blood is transported throughout the body, and list the drowatory system parts and their function

Compare open ciroulatony system with closed drculatory system

20

Explain how the human eye sees and the parts in it and their function




lNustrate the difference between living and nonliving things and how to catagorize objects accordingly

J® SCIENCE

Y PROBES

Are seeds alive?

Four friends were planting flowers in the school garden. They began to
question whether or not seeds are alive. Here are their thoughts:

Eli: | don’t think seeds are alive until they are watered.
| think seeds are always alive.

Kelly: | don’t think seeds are alive.

DeAndre: | don't think seeds are alive until they sprout.

Circle the friend you most agree with. Explain why you agree with that
person.

You will revisit your response to the Science Probe at the end of the lesson.

SCIENCE PROBE Lesson1 Exploring Life 5

Common Characteristics You now know that all living things are made of
cells. What are the other six characteristics that all living things have in
commen? These include organization, growth and development, reproduction,
response to stimuli, maintaining internal conditions, and using energy.

INVESTIGATION

Characteristics of Life
YRITeP Connection| Your teacher will assign one of the characteristics

of life for you to research with your group. Use the graphic organizer for your
characteristic to help guide your research. Your group will create a visual for
your assigned characteristic and present it to the class. Fill in the graphic
organizers for the rest of the characteristics as the other groups present.

1. Organization

P
Living things are organized by...
having different structures that perform different functions,

|_such as digestion or movement.

Unicellular Multicellular

organisms are less complex. organisms are more complex.

2. Growth and development

-
Growth is... Development is...

the process of increasing in a series of changes that occur
size. in an organism during its
lifetime.

20 EXPLORE/EXPLAIN Module: Cells and Life
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lNustrate the difference between living and nonliving things and how to catagorize objects accordingly

6. Use of energy

Most organisms get their energy from

the Sun

I

Plants, aJgae, and some types of microorganisms use
energy from the Sun to make food.

Other organisms obtain energy by €ating plants or by eating other
animals that have eaten plants

Plan your visual and presentation below.

~
Answers may vary. Students should use this space to plan their

visual and presentation. They may make a rough sketch of the
visual or plan a script.

N

N

Characteristics of Life All living things are organized according to different
structures that perform different functions. Living things grow and develop,
meaning they increase in size and go through changes during their
lifespans. Living things create new living things through the process of
reproduction. They also respond to changes in their environments, called
stimuli. Another characteristic of organisms is homeostasis, which is the
ability to maintain steady internal conditions. All organisms require energy
for everything they do. If something doesn’t display each of these
characteristics, it is not a living thing.

COLLECT EVIDENCE

What are the characteristics of living things that differentiate them from
nonliving things, such as a flame? Record your evidence (B) in the chart at
the beginning of the lesson.

22 EXPLORE/EXPLAIN Module: Cells and Life

Which of the following is not a characteristic that all living things have

A. Growth
B. Development
C. Moving

D. reproduction

cells

2) All living things are made up of one or more

Copyright © McGraw Hil Education

Correct Answer

Blank 1: cells or cell

1) The smallest unit of life is the .

O a)cell

(O B) homeaostasis
O <) organism
O D) protein

Correct Answer

A) cell




lNustrate the difference between living and nonliving things and how to catagorize objects accordingly

2) Which of the following is NOT a necessary characteristic of a living thing?

QO A)itis made up of cells.

QO B)It eats food to get energy.
O ©) It grows and develops.
O D) It responds to stimuli.

Correct Answer

B) It eats food to get energy.

4) Which statement is true?

O A) Cells come in different shapes, but are all about the same size—very, very small.

O B) Cells come in different shapes and sizes.

O C) Cells all have the same shape, but come in different sizes.

O D) Cells are all the same shape and size—small and rounded.

Correct Answer

B) Cells come in different shapes and sizes.

3) In addition to being made up of cells, what are six characteristics shared by all living
things?

Explanation

Living things are organized, they grow and develop, they reproduce, they respond to
their environment, they maintain homeostasis, and they use energy.




Compare prokarnyotic and eukanyotic cells

Copyright © McGraw-Hill Education

What are the different types of cells?

Recall that the use of microscopes enabled scientists to discover cells. With
more advanced microscopes, scientists discovered that all cells can be
grouped into two categories—prokaryotic (proh ka ree AH tihk) cells and
eukaryotic (yew ker ee AH tihk) cells.

All cells contain genetic material—the means by which information is
transmitted from one generation to the next. In some cells this genetic
material is surrounded by a lining. In prokaryotic cells, the genetic material
is not surrounded by a lining. This is the most important feature of a
prokaryotic cell. In general, prokaryotic cells are smaller than eukaryotic
cells and have fewer parts to their cells. Most prokaryotic cells are
unicellular organisms and are called prokaryotes. Some prokaryotes live in
small groups called colonies. Some can also live in extreme environments.

Plants, animals, fungi, and organisms called protists are all made of
eukaryotic cells, and are called eukaryotes. With few exceptions, each
eukaryotic cell has genetic material that is surrounded by a lining. Every
eukaryotic cell also has other structures, called organelles, which have
specialized functions. Most organelles are surrounded by linings. Eukaryotic
cells are usually larger than prokaryotic cells. About ten prokaryotic cells
would fit inside one eukaryotic cell.

Genetic
Genetic material material

Prokaryotic cell

Eukaryotic cell

Compare and contrast prokaryotic cells and eukaryotic cells by completing
the Venn diagram on the next page.

EXPLORE/EXPLAIN Lesson 1 Exploring Life

Organelles

23

Prokaryotic Eukaryotic
cells cells

many organelles,

no organelles, genetic

contain
genetic
material

material not enclosed genetic material

by a lining, smaller, surrounded by a
lining, larger, make up
plants, animals, fungi,

protists

unicellular, some
live in colonies or in
extreme environments

Classification Organisms are classified according to their cell type—
prokaryotic or eukaryotic, as well as other characteristics. All organisms are
classified into one of three domains—Bacteria, Archaea, or Eukarya (yew
KER ee uh)—and then into one of six kingdoms. Organisms in the Bacteria
and Archaea domains are unicellular prokaryotes, while organisms in the
Eukarya domain are eukaryotes. The classification system of living things is
still changing. The current classification method uses all the evidence that is
known about organisms to classify them. This evidence includes an
organism’s cell type, habitat, the way it obtains food and energy, the
structure and function of its features, and its common ancestry.

Domains and Kingdoms

Domain Bacteria Archaea Eukarya

m Bacteria Archaea Protista Fungi Plantae

Bacteria are Archaea
simple are simple
unicellular unicellular

Protists are Fungi are Plants are Animals are
unicellular or | uni or i I multicellular
multicellular multicellular and make and take in
organisms. organisms and are more |and absorb their own their food.
Characteristics that often complex than |food. food.
live in bacteria and
extreme archaea.
environments.

What about viruses? Where do they fit into this classification system? Are
they living things?

24 EXPLORE/EXPLAIN Module: Cells and Life
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Compare prokarnyotic and eukanyotic cells

Prokaryotic
cells

no organelles, genetic

: contain
material not enclosed :
genetic

by a lining, smaller, ,
) material
unicellular, some

live in colonies or in

extreme environments

Eukaryotic
cells

many organelles,

genetic material
surrounded by a
lining, larger, make up
plants, animals, fungi,
protists

6)

cells have genetic material that is not surrounded by a lining.

Correct Answer

Prokanyotic

9) Which correctly describes a difference between prokaryotic and eukaryotic cells?

(O A) Only prokaryotic cells have vacuoles.
(O B) Eukaryotic cells are smaller than prokaryotic cells.

O Q) Prokaryotic cells have many organelles, each with their own specialized
functions.

(O D) Only eukaryctic cells have their genetic material surrounded by a lining.

Correct Answer

D) Only eukaryotic cells have their genetic material surrounded by a lining.




Question 4

The figure below represents the Prokaryotic and Eukaryotic cells.
Use the table below to differentiate between the two cells,

8) Which of these have prokaryotic cells?
(7 A)snails
B) frogs
C) bacteria

D) mice

Prokaryotic Eukuryotic

Correct Answer
C) bacteria

No lining Enclosed in a membrane

Small Large

Presence of cell structures Less organelles




Calculate the surface area and volume if a cell were cube-shaped

How does cell size affect the
transport of materials?

Nutrients, oxygen, and other materials enter and leave a cell
through the cell membrane. Does the size of a cell affect the
transport of these materials throughout the cell? Let’s investigate!

s
7

Cell Size and Transport of Materials

Watch the demonstration.

1. Use colored pencils to illustrate the two samples you observed in the
demonstration. How does the depth of the color compare on the two cubes?

Answers may vary. Students should draw two different-sized
cubes, preferably with measurements, and note how deeply the
dye penetrates the egg white. The color should reach farther
into the small cube than into the large cube.

2. Write a question you have about a variable that affects how far the dye travels
through the cubes.

Answers may vary. Sample answer: Does the dye travel faster
through smaller cubes?

MATH A ratio is a comparison of two numbers, such as surface
area and volume. If a cell were cube-shaped, you would calculate surface area
by multiplying its length (€) by its width (w) by the number of sides (6).

Copyright © McGraw-Hill Education

You would calculate the volume of the cell by multiplying its length (€) by its
width (w) by its height (h). To find the surface-area-to-volume ratio of the
cell, divide its surface area by its volume.

Surfacearea=€X w X 6

Volume =€XwXh
Surface area
Volume

In the table on the next page, surface-area-to-volume ratios are calculated
for cells that are 1 mm and 4 mm per side. Notice how the ratios change as
the cell’s size increases.

36 EXPLORE/EXPLAIN Module: Cells and Life
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3. Fillin the missing parts of the table in the blue boxes below.

Height 1mm 4 mm

Number of Sides 6 6]

Surface Area 1mm X 1mm X 6 4mm X 4mm X6
(£ X w X no. of sides) = I__T_l mm? =96 mm?

Volume 1mm x1mm X 1mm 4 mm X 4mm X 4 mm
(€ X wx h) =1mm? =[64]mm*
2 2
Surface-area-to-volume ratio Smm- 6 or @:1 96 mm- _ 15 or 1.5:1
1mm? 1 64mm? 1

4. Would a cell with a small surface-area-to-volume ratio be able to transport
nutrients and waste through the cell as efficiently as a cell with a large
surface-area-to-volume ratio? Explain why or why not.

Sample answer: The cell with a small surface-area-to-volume ratio
would not be able to transport materials as efficiently as a cell with
a large surface-area-to-volume ratio. In the demonstration, the dye
moved farther into the smaller cube because it had a larger surface
area to transport materials through compared to its volume.

Surface Area and Volume The movement of nutrients, waste material, and
other substances into and out of a cell is important for survival. For this
movement to happen, the area of the cell membrane must be large
compared to its volume. The area of the cell membrane is the cell’s surface
area. The volume is the amount of space inside the cell. As a cell grows,
both its volume and its surface area increase. The volume of a cell increases
faster than its surface area. If a cell were to keep growing, it would need
large amounts of nutrients and would produce large amounts of waste
material. However, the surface area of the cell's membrane would be too
small to move enough nutrients and wastes through it for the cell to survive.
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Calculate the surface area and volume if a cell were cube-shaped

explanation for why it is important for a cell's surface-area-to-volume
ratio to not be too small?

‘ Wastes and nutrients need to move through the membrane,

B If a cell's surface-area-to-volume ratio was too small, the cell would
starve.

C If a cell's surface-area-to-volume ratio was too small, the cell would
not produce enough waste material.

If a cell's surface-area-to-volume ratio was too small, the organelles
would grow too large to fit within the cell.

Length

Width

Height

Number of Sides

(6]

Surface Area
(£ %X w X no, of sides)

4'4'6=96

Volume
(Ff X wXh)

4°4°4-64

Surface-area-to-volume ratio




Relate between the shape of a cell and its function

What controls all of this activity?

The largest organelle inside most eukaryotic cells is the nucleus. The
nucleus is the part of a eukaryotic cell that directs cell activities and
contains important cellular information stored in DNA. DNA is organized into
structures called chromosomes. The DNA of each cell carries information
that provides instructions for making all the proteins a cell requires.

In addition to chromosomes, the nucleus contains proteins and an organelle
called the nucleolus (new KLEE uh lus). The nucleolus makes ribosomes,
organelles that are involved in the production of proteins. The nucleus
controls all cell activity by directing protein synthesis. Proteins are needed
for almost every function in the body.

THREE-DIMENSIONAL THINKING ~N
Can you think of some analogies for the nucleus? Use the space below

to make a drawing, diagram, or other illustration to help you

understand the structure and function of the nucleus.

Answers may vary. Students should illustrate analogies that
depict the nucleus as the prime director of activity in the cell.

Copyright © McGraw-Mill Education

COLLECT EVIDENCE

What controls a cell? Record your evidence (C) in the chart at the
beginning of the lesson.
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What can different cells do?

You might recall from Lesson 1 that all living things are made up of one or
more cells. Multicellular organisms have different types of cells with different
functions that enable the survival of the entire organism. Cells come in many
shapes and sizes. Explore how the structure of a cell relates to what it does.

‘@ THREE-DIMENSIONAL THINKING
\ﬂ) The structure of a cell relates to its job, or function. Use the table below

to infer a cell’'s function based on its shape.

Answers may vary. Sample answer: The
red color, in addition to the small size
. and disk shape, leads me to believe that
these cells are related to blood.

Answers may vary. Sample answer: The
tube shape makes me think that this cell
carries something.

. Answers may vary. Sample answer: The
net-like head has many tendrils, which
may connect to other cells. This may
carry information.

-

Types of Cells and Structures Cells in the body can be incredibly diverse,
as you just saw. Red blood cells are disk-shaped, which helps them move
through blood vessels so that they can carry oxygen throughout the body.
Xylem cells are tubelike cells that transport water from the roots to the
leaves of plants. The neuron is a cell found in many animals that transmits
impulses from different parts of the body. Each cell is unique but works with
other cells as body functions are carried out.

44 EXPLORE/EXPLAIN Module: Cells and Life
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- Relate between the shape of a cell and its function texthook, figures, 3D “

Question

Use the table below to infer the cell function based on its shape.
Write in the table below the cell name and the correspondent function.

The cell shape The name of the cell Function

blood.

‘ ™ Red blood cells Carry oxygen in the
L P

Xylem cells in the plants Transport water and
nutrients in the plants

Transmits information
from and to brain.




Order the levels of organization in the human body from cells to —> organisms

62,63, 64,58, 73

How are cells organized
in the body?

Organisms can be unicellular—made of
one cell, or multicellular—made of more
than one cell. You've learned that your
own body has trillions of cells! Multicellular
organisms have different types of cells
that each perform a specific job.

Nerve cell

/.

Red blood cell
rentlate into

Bone cell
cells ca\'\ df el tupes-
a vart Muscle cell

INVESTIGATION Yl 1/ 4/ /1 14/ i 1/ 1/ i s 4/ 1/ iy / /7,

As multicellular organisms grow, cells
divide to produce new cells. The first cells
made can become any type of cell, such
as a muscle cell, a nerve cell, or a blood
cell, through the process of cell
differentiation. As the number of cells in
an organism increases, similar types of
cells are organized into groups.

When Cells Get Together

1. Look at the cells provided by your teacher. What type of cell do you think
each is? What do you think each cell does?

Answers may vary. Do not expect students to determine the
correct answer. Students should be encouraged to speculate.
Sample answer: The red cell is a blood cell. We think it transfers
nutrients to parts of the body.

2. What larger part of the body do you think cells make up?
Answers will vary. Students may identify tissues or organs.

Copyright © McGraw-Hill Education

FoLDABLES

Go to the Foldables® library to make a
Foldable® that will help you take notes
while reading this lesson.

Go online to read more about levels of
organization in organisms.

ED Want more information?

62 EXPLORE/EXPLAIN Module: Body Systems
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Tissues Cells group together to form
tissues. Tissues are groups of similar
types of cells that work together to
carry out specific tasks. Humans, like
most other animals, have four main
types of tissue—muscle, connective,
nervous, and epithelial (eh puh THEE
lee ul). Muscle tissue, shown in the
photo to the right, causes movement.
Connective tissue provides structure
and support and often connects other
types of tissue together. Nervous
tissue carries messages to and from
the brain. Epithelial tissue forms the
protective outer layer of the skin and
the lining of major organs and internal
body cavities.

This muscle tissue contracts the stomach to

What do you think >

help digestion.

?
these dark spots are?

Plants also have different types of
tissues. The three main types of plant
tissue are dermal, vascular (VAS kyuh
lur), and ground tissue. Dermal tissue
provides protection and helps reduce
water loss. Vascular tissue, shown in
the photo to the right, transports water
and nutrients from one part of a plant
to another. Ground tissue provides
storage and support and is where
photosynthesis takes place.

Plant vascular tissue, indicated by arrows, moves water and
nutrients throughout a plant.

Sa~2 THREE-DIMENSIONAL THINKING
\ } Write an argument that explains which

human tissue is most similar in function to dermal tissue in plants.
Sample answer: Dermal tissue in plants is similar to epithelial

tissue in humans because they both provide protection.

COLLECT EVIDENCE

How are cells grouped together in an organism to form a larger
system within the body, similar to the way dots in pointillism art are
organized? Record your evidence (A) in the chart at the beginning of
the lesson.
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Order the levels of organization in the human body from cells to —> organisms 62,63, &4, 68, 73

Match the description to the correct type of Plant Tissue

Description Tissue Type

A tissue that provides storage and support

5 : Ground tissue
and is where photosynthesis take place

A tissue that transports water and nutrients ‘
from one part to another {phloem-xylem) B Dermal tissue

A tissue that provides protection and help
reduce water |loss Vasdular issue




Order the levels of organization in the human body from cells to —> organisms

62, 63, 64, 68, 73

SCIENCE
SOCIETY

64 ELABORATE Module: Body Systems

h. Red
eaithy biced cells are essential 10 OVeT all healt

Some
hout the body.
plood celts carmy oxygen INMOUEICL 1 eip stop

" white biocd cells fight infections. t b
| bleeding. A bone marrow transpiant is sometim

necessary when a disease interferes with the Dody’s
abdlity to produce healthy plood ct.? S- e
Bone marrow Is a tissue found naoe cains cells that

in your body. Healthy bone marrow CoT

’ ed blood cells, or
can develop into white plood cells, wemia and sickle cell

h as edJ
olets. Some diseases, suC b
:::‘ease. afiect bone Mafrow. Replacing m::‘:.eu ponms:
pone marrow with bealthy bone Marnrow < trea
these ciseases.
A bone marrow wransplant involves several steps.

e bone marrow must
The patient receving the k
have‘:eamms to destroy his or her unhealthy
bone marrow. Healthy bone marrow must be
obtained for the transplant. Sometimes, the
patient’s own Bone marrow can be treated and
This transplant has the

imvoive heslthy bone marrow donated by another
personmmomamwmbelou‘dw
ensure that it is a good match for the patient.

The bone marrow donor Undergoes & procecure
called harvesting. Bone marrow is taken from the
donor’s pelvic, or hip, bone. The donor’s body
repiaces the harnvested bone marrow, so there are
no longterm effects for the donor. The donated
bone marrow is introduced into the patient’s

n. if the transplant is successiul, the
new bone marrow moves into the bone cavities
and begins producing healthy blood cells. 4

Organ Systems Usually organs do not function alone. Instead, organ
systems are groups of different organs that work together to complete a
series of tasks. For example, the human digestive system is made of many
organs, including the stomach, the small intestine, the liver, and the large
intestine. These organs and others all work together to break down food
and take it into the body.

Plants have two major organ systems—the shoot system and the root
system. The shoot system includes leaves, stems, and flowers. Food and
water are transported throughout the plant by the shoot system. The root
system anchors the plant and takes in water and nutrients.

COLLECT EVIDENCE

How are organs grouped together in an organism to form a larger system
within the body, similar to the way dots in pointillism art are organized?
Record your evidence (C) in the chart at the beginning of the lesson.

How are organ systems organized
in the body?

In @ multicellular organism, similar cells work together and make a tissue.
Tissues are organized into organs, and organs are organized into organ
systems which work together to keep an organism functioning. How can you
model the levels of organization in an organism?

L AB Organism Organization -

Safety z

Materials

cardboard shape macaroni
permanent marker glue
tape

Procedure

1. Read and complete a lab safety form.

2. Your teacher will give you a cardboard shape, macaroni, and a
permanent marker.

68 EXPLORE/EXPLAIN Module: Body Systems




62,63, 64,58, 73

Order the levels of organization in the human body from cells to —> organisms

@ Three-Dimensional Thinking

Cade is making a presentation on the way systems are organized in plants
and animals for his science class. He prepared this flowchart to illustrate his
presentation.

2. After further study, Cade realized his flowchart was incorrect. Which
change should he make to correct the flowchart?

Definition

/

Tissue

-

Basic unit of
structure and
function in an

organism

A add the phrase Cell Membranes

B move Organ Systems to the beginning

C remove Tissues and Cells

switch Organs and Cells

cell /

Two or more
tissue working
together to
perform a task

Copyright © McGraw-Hill Education

The diagram shows the structures involved in respiration for a grasshopper.

Trachea
Air sac

Spiracle
Trachea

3. These structures are an example of which level of organization within
an organism?

The structures make up an organelle.

A
‘ The structures make up an organ system.
C The structures make up a specialized cell.
D

The structures make up a tissue.

EVALUATE Lesson 1 Levels of Organization 73

/ system
/

Organ

N\ A group of cells
that work
together to
perform a task

Organ

iving thing

._—Drganisrr/

\Organs that work
together to
perform a task




Which of the following represents the right combination of a tissue and its function?

A. Muscle tissue, movement

B. Tendon connective tissue, digestion

C. Skin epithelial tissue, respiration

D. Nervous tissue, the lining of the internal body cavities

Which of the following represents a group of similar type of cells that work out together?

A. Tissue

B. Organ

C. Organ system
D. organism

Groups of cells work together as tissue. Groups of tissues form organ systems.
0 True

ang) Fals=

A group of organs that work together to perform a specific task is called an)
f.:'.l A) cell system
(O B) tissue system
aANYD) c) organ system
C} D) crgan vessel

An organ system

What makes up tissue?

ans O A)agroup of cells
O B)a group of muscles
O ©€)a group of organs
O D a group of organ systems

is a group of organs that work together to do a job.



- Investigate the importance of organ systems working together and Give the name of the organ system in figures

I

Organisms Multicellular organisms usually have many organ systems.
These systems work together to carry out all the jobs needed for the
survival of the organisms. For example, the cells in the leaves and the stems
of a plant need water to live. They cannot absorb water directly. Water
diffuses into the roots and is transported through the stem to the leaves by
the shoot, or transport, system.

In the human body, there are many major organ systems. Each organ system
depends on the others and cannot work alone. For example, the cells in the
muscle tissue of the stomach cannot survive without oxygen. The stomach
cannot get oxygen without working together with the respiratory and
circulatory systems.

N

Respiratory system

Digestive system Skeletal system

Person (organisn;)

Circulatory system Muscular system

COLLECT EVIDENCE

How are organ systems grouped together to form a larger system, similar to
the way dots in pointillism art are organized? Record your evidence (D) in
the chart at the beginning of the lesson.

Bone cell

THREE-DIMENSIONAL THINKING
Explain the difference in scale, proportion, and quantity in the
systems and subsystems that make up the levels of organization
in organisms. Record your response in your Science Notebook.
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Describe how the musdes, bones, and joints work together to support a body and enables it to move

textbook, figures, table, 30

What supports a body and
enables it to move?

You probably have already learned that you need muscles in order to move.
At the beginning of the lesson, you saw a girl support the weight of her
body with just her arms by using her muscles. How do muscles work?

A muscle is made of strong tissue that can contract in an orderly way. When
a muscle contracts, the cells of the muscle become shorter. When the
muscle relaxes, the cells return to their original length.

Relaxed Contracted

vV

’ | rrrvonry!

You might recall that mitochondria are the main energy producers in a cell.
Because so much energy is required for muscle function, muscle cells are
packed with mitochondria.

Muscles allow for movement of the body, but they do not work alone.
Brainstorm and write or illustrate what other systems help the body move.

@ THREE-DIMENSIONAL THINKING

Muscles allow for movement of the body, but they do not work
alone. Brainstorm and write or illustrate to explain how other
systems help the body move.

Answers may vary. Students do not need to have the correct
answers at this point. Sample answer: When muscles move, they
move the bones that are attached to them. The nervous system
controls this movement and the circulatory system provides
oxygen for energy.

AN

Muscles enable the body to move, but cannot function without the support of
bones. Bones can move because they are attached to muscles. The skeletal
system and the muscular system work together and move your body.

ED Want more information?
Go online to read more about body Go to the Foldables® library to make a
systems that provide structure and Foldable® that will help you take notes
support. while reading this lesson.
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Joints Your bones work together at places called joints. A joint is where
two or more bones meet. Joints provide flexibility and movement, like you
saw with the girl doing a handstand at the start of the lesson. Bones are
connected to other bones by tissues called ligaments. When the bones in
joints move, ligaments stretch and keep the bones from shifting away from
each other.

Your arms and legs may not seem like
machines, but in fact they are. When muscles pull on bones they act like a
simple machine called a lever. Levers rotate about a fixed point, which in your
body are the joints. Three different types of joints enable movement—ball and
socket, hinge, and pivot joints. Examine the different joints in the table.

Types of Movable Joints

Description

allows bones to
move and rotate
in nearly all
directions

hips and
shoulder

allows bones to

move back and

forth in a single
direction

fingers, elbows,
knees

allows bones to
turn

neck, lower arm
below the elbow
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Compare between skeletal musdes, cardiac musde, and smooth musdes

You just examined three types of muscle cells. Read about each type to
learn more!

Data and Observations

Observations of Three Types of Muscle Cells ! Skeletal Muscle The type of muscle that attaches to bones is skeletal

Cell 7 muscle. Skeletal muscles are also called voluntary muscles, which are

Characteristics Skeletal Cardiac muscles that you can consciously control. The contractions of skeletal
muscles can be quick and powerful, such as when you run fast.

Shape and color Students should use this space

to record their observations.

Cardiac Muscle Your heart is made of cardiac muscles, which are found
only in the heart. A cardiac muscle is a type of involuntary muscle, which is
muscle you cannot consciously control. When cardiac muscles contract and
relax, they pump blood through your heart and through blood vessels
throughout your body.

Nucleus location and
number
Smooth Muscle Blood vessels and many organs, such as the stomach, are

lined with smooth muscles. Smooth muscles are involuntary muscles named
for their smooth appearance.

Arrangement
patterns

What systems do plants have that
give them structure and support?

Many animals use muscles to move while bones offer support and structure.
Do plants have similar structures that give them support?

Analyze and Conclude

8. How do the characteristics of each cell type differ?

- INVESTIGATION |

Plant Posture

Take a look at the image of plant structures below. Use what you know
about animal bodies to infer how the indicated structures support the plant.

Answers may vary. Sample answer: Skeletal muscle cells are long
and thin with multiple nuclei peripherally located and “stripes”
(striations) in the tissue; smooth muscles cells are thin with single
central nuclei; cardiac muscle cells are clustered with central nuclei.

N . e

~

NS

9. Based on your observations of the structure of each type of cell, can you
infer any of their functions?

Answers may vary. Sample answer: Multiple nuclei could help

skeletal muscles contract faster.

N ( R e ) (e N\
e e R L

Copyright © McGraw Hil Education ~ redmal/E/Getty Images

f
Answers may vary.

Students should infer
that the roots of the
plant keep the plant
in place.

3

Answers may vary.
Students should infer
that the stem is like
the skeleton of the
plant that holds it
upright and gives it
support.

34
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Compare between skeletal musdes, cardiac musde, and smooth musdes

Question 1

The graph below represents the three types of muscles. Fill in the blan ks with the

correct name of each muscle.
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Compare between skeletal musdes, cardiac musde, and smooth musdes

Observations of Three Types of Muscle Cells

Cell Skeletal == Cardiac ® =& Smooth
Characteristics :

Shape
Pink and has a tubic

Pink and has a net Pink and has an eye
shape

shape shape

Nucleus

- Found in every cell found in every cell found in every cell
location and

number

Arrangement
patterns

Topped on each other




Relate the human support system to the plants’, and compare and contrast between them textbook, figures, table, 3D 90, 91,32

Roots Even though the roots of most plants are never seen, they are vital to Stems Have you ever leaned against a tree? If so, you were leaning on a
a plant’s survival. Roots anchor a plant, either in soil or onto another plant or plant stem. In plants such as the tree, the stem is obvious. Other plants,
an object such as a rock. All roots help a plant stay upright. Some plants have such as the potato and the iris, have underground stems that are often
roots that spread out in all directions several meters from a plant’s stem. All mistaken for roots.

root systems help a plant absorb water and other substances from the soil. o .
Stems support branches and leaves. Their tissues transport water, minerals,

Many plants have a large main root, called a taproot, with smaller roots and food. The sugar produced during photosynthesis flows through the
growing from it. Some plants have additional small roots above ground, stem to all parts of a plant. Another important function of stems is the
called prop roots, that help support the plant. Other plants have fibrous root production of new cells for growth, but only certain regions of a stem
systems that consist of many small branching roots. produce new cells.

Plant stems usually are classified as either herbaceous or woody. Woody
stems are stiff and typically not green. Trees and shrubs have woody stems.
Herbaceous stems usually are soft and green.

@ THREE-DIMENSIONAL THINKING ~N
Examine the image and determine which plant has a woody stem

structure and which has an herbaceous stem structure. Explain

your reasoning.

Taproot Prop Roots Fibrous Roots

MCQ - 36 gl gl

33
Plants such as radishes and carrots store food in their roots. This food can 5 5
S - 31
be used to grow new plant tissues after a dry period or a cold season. Sugar g2
stored in the roots of sugar maple trees over the winter is converted to 8 3
maple sap in the spring. Farmers drain some of the sap from these trees and sz
boil it to make maple syrup. s ;; §
14 3
" . :
INVESTIGATION 8 s
5z °
Putting Down Roots i i
uth Wi £
9 L11) § Answers may vary. Sample answer: The tree has a woody stem

Research a plant in your local environment and determine the type of root £ oo %
system it has. Write about how its root system benefits the whole plant. because it is ”g'd and not graen- The vine has an herbaceous stem

because it is green and flexible.
(o O =

COLLECT EVIDENCE

can be found and how the root system helps the plant survive by How do systems provide plants with structure and support? Record
absorbing water and nutrients your evidence (C) in the chart at the beginning of the lesson.

Answers may vary. Students should find a local plant with one of
the three root types covered. They should explain where the plant

90 EXPLORE/EXPLAIN Module: Body Systems EXPLORE/EXPLAIN Lesson 2 Structure and Support 91




Relate the human support system to the plants’, and compare and contrast between them textbook, figures, table, 3D 90, 91,32

THREE-DIMENSIONAL THINKING OOTS & L_ bhe P \ “« ﬂt
Use the space below to compare and contrast the systems that v K{:GP 'bh e Pl an t u Brl?ht

rovide structure and su ort in plants and animals.
Provds srues pportin p > help to absorl water an
suostonces from the soil

Plants have stems and roots that

give them structure and support.

3 Mo types of root sgst,e,ms
|. Taproot 2.Prop root 3. Fibrous
~small roots Ao VE \-j o un -j - ™Al |"nf:{

l VI éa o | Y AVl allal|
5= ’“ . — support the b'»““',‘ e
om It b 4 oot S

Both plants and animals are
made up of cells and tissues.
They each have structures for
support.

branches and

ieaves
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Animals have muscles and bones to
keep them supported. Muscles and
bones help animals move as well.

Animal
A
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Define Calone and nutrients, and explain how energy from food powers the organisms body

/ INVESTIGATION

Why do organisms eat?

How do you decide what to eat or when to eat? Although you can -

survive for weeks without food, you might become hungry within \\
hours of your last meal. Hunger is your body’s way of telling you
that it needs food. Why does your body need food?

Learning S'more About Science
Observe your teacher’s demonstration.

1. What happened to the water? Why do you think this happened?
Do not expect students to determine the correct answer. Students

should be encouraged to speculate. Sample answer: The water
boiled because energy was released by the burning marshmallow.

2. What do you think happens to your body when you eat a marshmallow? Why?
Do not expect students to determine the correct answer. Students

should be encouraged to speculate. Sample answer: Your body
obtains energy by eating the marshmallow.

Energy from Food The amount of energy in food is measured in Calories.
A Calorie (Cal) is the amount of energy it takes to raise the temperature of
1kg of water by 1°C. How much energy do foods contain? Each food is
different. One grape contains 2 Cal, but a slice of cheese pizza has 220 Cal.
All foods give your body energy to use.

Go to the Foldables® library to make a
Foldable® that will help you take notes
while reading this lesson.

D Want more information?
é Go online to read more about body
systems that enable organisms to
obtain energy and remove waste.

102 EXPLORE/EXPLAIN Module: Body Systems
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What does energy from food power?

Every activity you do, such as riding a bike or even sleeping, requires
energy. Your digestive system processes food and releases energy that is
used for cellular processes and all the activities that you do.

The amount of energy a person needs depends on several factors, such as
weight, age, activity level, and gender. Playing soccer, for example, requires
more energy than playing a video game. How does the food you eat supply
you with energy? The energy comes from nutrients.

723
2%

Using Energy S

List some activities that use energy. Describe the activity and explain
what body systems are involved. Then, rank the amount of energy needed for
the activities as 1, 2, or 3, with 1 being the activity that requires the most energy.

Activity Description Energy Required
Swimming involves
lots of arm and leg

movement, demanding 1

Sample answer:
Swimming

energy to power the
muscular system.

Walking Walking requires use
of muscles and bones

in arms and legs. 2

You use the bones and
muscles in your arms

Painting

when you paint with 3
a brush.

VISTET I7 JT T TTOTTEN JT T T TG0 IET I F T TOWIETN I Ir sy im
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Define Calone and nutrients, and explain how energy from food powers the organisms body

What nutrients are in food?
Food provides your body with nutrients and Calories. Nutrients are the

parts of food used by the body to grow and survive. Each nutrient is
important and has its own function in the body.

INVESTICATION

You Are What You Eat

1. Using the materials provided by your teacher, search for foods
that contain a high amount of your assigned nutrient.

2. Your teacher will ask you to find a number of food items Term Definition Picture
SRR ONr DT FING S RS Calorie Cal) is the amount of energy it takes to raise the temperatureof 1kg  [Nutrition F
35 O.nce you have found the approprjate number of items., form a group of water bY 1°C, w;’:’.'““
with other students who were assigned the same nutrient.
ek b Nutrients Are the parts of food used by the body to grow and survive.
5. Research and explain the function your assigned nutrient has in the body. There are six ITIEjU[ nutrients which are:
Answers may vary. Sample answer: Calcium is a mineral that helps v Carbohydrates:
build strong bones and healthy teeth. v Proteins
v Lipids
7 ¥ Vitamins
v" Minerals
v" Water

6. imaiiﬂEConnection Your classmate does not think that it is important
to get your nutrient into your diet. Cite specific evidence to support the
argument that the body requires your nutrient.

Answers may vary. Sample answer: A vitamin D deficiency could

Copyright © McGraw-Hil Education ~Julie Clopper/Shutterstock.com

lead to osteoporosis, which makes bones porous and brittle. The
American Heart Association thinks there is a link between vitamin D
deficiency and heart disease.
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How do plant bodies obtain energy
and get rid of waste?

Food, water, and oxygen are three things you need to survive. Some of your
organ systems process these materials, and others transport them
throughout your body. Like you, plants need food, water, and oxygen to
survive. Unlike you, plants do not take in food. Most of them make their own.

Leaves are the major food-producing organs of plants. This means that leaves
are the site of photosynthesis (foh toh SIHN thuh sus). Photosynthesis is a
series of chemical reactions that convert light energy, water, and carbon
dioxide into the food-energy molecule glucose and give off oxygen.
Glucose moves out of food-making cells, enters a tissue called phloem, and
flows to all plant cells. Cells then break down the sugar and release energy.

Carbon dioxide
CO,

Like animal bodies, plants also require water to survive. After water enters a
plant’s roots, it moves into a tissue called xylem. Water then flows inside
xylem to all parts of a plant. Like you, plants produce water vapor as a waste
product. Carbon dioxide, oxygen, and water vapor pass into and out of a
plant through tiny openings in leaves.

Copyright © McGraw 18 Education

THREE-DIMENSIONAL THINKING
In your Science Notebook write an argument supported by
evidence to support or refute the following claim: | obtain energy in
the same way that a plant obtains energy.

COLLECT EVIDENCE
How do plants obtain energy? Record your evidence (C) in the chart
at the beginning of the lesson.
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llustrate how plants transport the materials they need from their environment through their bodies (different parts)
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How do plants transport materials?

The flower you observed transported dyed water from the glass to its
leaves. How do plants transport the materials they need from their
environment through their bodies?

Turning Over a New Leaf

Collect a fresh leaf, place it in a bowl of water, and place the bowl in
sunlight. Wait 30 minutes, then observe the leaf. Describe or illustrate your
observations below. Why do you think this is happening?

~
Answers may vary. Sample answer: The leaf is floating and

small bubbles are forming on the leaf. | think this is happening
because the plant is producing air.

3

Go to the Foldables® library to make a
Foldable® that will help you take notes
while reading this lesson.

ED Want more information?
Go online to read more about body
systems that transport materials.
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Moving Materials Inside Plants You just
observed parts of plants transporting
materials. How does an entire plant work
together as a system to transport materials?

For a plant to survive, water and nutrients
must move throughout its tissues. In some
plants, these materials can move from cell to
cell by the processes of osmosis and diffusion.
This means that water and other materials
move from areas of high concentration to
areas of low concentration. However, most
plants such as grasses and trees have
specialized tissues in their stems called
vascular tissue. Vascular tissue is specialized
plant tissue composed of tubelike cells that
transport water and nutrients in some plants.

One type of vascular tissue—xylem (ZI lum)—
carries water and dissolved nutrients from the
roots to the stem and the leaves. Due to the
thickened cell walls of some xylem cells, this
tissue also provides support for a plant.
Another type of vascular tissue—phloem
(FLOH em)—carries dissolved sugars
throughout a plant.

After water enters a plant’s roots, it moves into
xylem. Water then flows inside xylem to all
parts of a plant. Most plants make their own
food—a liquid sugar. The liquid sugar moves
out of food-making cells, enters phloem, and
flows to all plant cells.

Carbon dioxide, oxygen, and water vapor pass
into and out of a plant through small openings
in the epidermis, or surface layer, of a leaf
called stomata (STOH ma tah; singular, stoma).
A stoma is shown in the figure to the right.
Plants require oxygen and carbon dioxide to
make food. Like you, plants produce water
vapor as a waste product. This process is
called transpiration.

COLLECT EVIDENCE

Vascular tissue is found)
in the roots and stems
of trees.

Xylem Phloem

Carries water and Carries dissolved
dissolved nutrients | sugars (glucose)

Move one way- Move two ways-
from root to stem from leaves to all
to leaves plant cells

Bubbles formed on the
leaf in the investigation
on the previous page

because gases passed
through its stomata.

LM Magnification: Unavailable

How do plants, such as the flowers at the beginning of the lesson,
transport materials? Record your evidence (A) in the chart at the beginning

of the lesson.
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5. The diagram below models the process of photosynthesis in the plant leaves. Which of them takes
glucose to all plant cells?

Cimbe dicante
st

. Phloem

. Xylem

. Ground tissue
. Dermal tissue




Explain how blood is transported throughout the body, and list the droulatory system parts and their function

Copyright © McGraw-Hill Education

How is blood transported throughout
the body?

Humans require oxygen to survive. All the cells in your body use oxygen to
help process the energy in nutrients into energy that cells can use. You've
learned that your lungs take in oxygen, and then oxygen moves into your
blood. How does the oxygen in your blood get to the rest of your body?

74 INVESTIGATION /i

In a Heartbeat
1. Sit quietly for 1 minute.

2. Feel your pulse by placing the middle and index fingers of one
hand on an artery in your neck or an artery in your wrist.

. While sitting quietly, count the number of heartbeats you
feel in 30 seconds. Multiply this number by two to calculate your pulse.

. Record your data in your Science Notebook.
5. Jogin place for 1 minute.

6. Immediately repeat steps 3 and 4.

7. How did your pulse after exercising compare to your resting pulse?
Answers may vary. Sample answer: My pulse rate increased with

activity.

8. Why do you think your pulse changed when you exercised?
Answers may vary. Students should be encouraged to speculate.

Sample answer: Greater activity requires the heart to pump more
oxygen-rich blood to the muscles and to carry away carbon dioxide,
which builds up in cells.
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Blood enters the heart
gh two upper chamb
called atria (singular, atrium).

Right
atrium

ventricle

The Circulatory System The heart, blood,
and blood vessels make up the circulatory
system. It transports nutrients, gases, wastes,
and other substances through the body.

Your heart is made up of muscle cells that
constantly contract and relax. Contractions
pump blood in your heart out of the heart and
to the rest of your body. When your heart
muscles relax, blood from the rest of your
body enters the heart.

Look at the figure and notice that the heart
has four chambers, two upper and two lower.
Blood enters the upper two chambers of the
heart, called the atria (AY tree uh; singular,
atrium). Blood leaves through the lower two
chambers of the heart, called the ventricles.

Blood travels through your body in tiny tubes
called vessels. The three main types of blood
vessels are arteries, veins, and capillaries.
Arteries carry blood away from your heart.
Veins are vessels that carry blood toward the
heart. Capillaries are very tiny vessels that
enable oxygen, CO,, and nutrients to move
between your circulatory system and your
entire body.

COLLECT EVIDENCE

How do humans transport materials? Record your evidence (B) in the chart

at the beginning of the lesson.
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Left
atrium

Left
ventricle
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Explain how blood is transported throughout the body, and list the droulatory system parts and their function
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i J Three-Dimensional Thinking

2. The arrow in the diagram below shows where blood enters the heart
through the atrium after coming from the lungs. Which best describes the

function of this blood entering the heart? . J
oxugunabe
Sqolood
Left

atrium

right
.
a num(

left
rigint veniricles
ventrides

‘ The blood is carrying oxygen that it absorbed as it passed through
the lungs.

B The blood is carrying carbon dioxide that it absorbed as it passed
through the lungs.

C The blood is carrying nutrients that it absorbed as it passed through
the small intestine.

D The blood is carrying capillaries that it absorbed as it passed
through the stomach.

*BONUS##*##»

Question 5

3. Which best explains the function of the alveoli in the respiratory system?

A The alveoli help to keep the lungs healthy by providing a way for
all the cells in the lungs to obtain nutrients from the bloodstream.

B The alveoli help to keep the lungs inflated when you breathe out
and make it possible to absorb oxygen when you breathe in.

‘ The alveoli provide a large surface area for absorbing oxygen
from the air and releasing carbon dioxide wastes from the
bloodstream.

D The alveoli provide a large surface area for absorbing oxygen
from the air when you breathe in and look like a bunch of grapes.
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The figure below represents the heart chambers. Study it and answer the following

questions: A

¢ Which letter refers to the chamber that receives blood from the lungs?

What is the function of the received blood?

¢ Which type of circulatory system does human have; Open or Closed system?

Explain your answer. ..o :

Which of the parts of the circulatory system brings blood from a part of the body to the
heart?

O a)arteriesa

O B)capillaries

O <) arterioles
ang$) D)veins
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How do other animals transport
blood throughout their bodies?

Different animals have different circulatory systems. The type of
circulatory system used often determines how quickly blood moves D PE N
through the animal.

Tubular heart

o5

Open Circulatory System Closed Circulatory System

- 0pen Spaces — blood vessels

- can enter — moves fgster

al t[gsug,g and thr’ough the bOO’\y
cells directly _capiliaries

and cells

Open Circulatory Systems Many invertebrates such as the bee shown \S u r r D u m d 0 rg q n\S

in the figure above have open circulatory systems. An open circulatory
system is a system that transports blood and other fluids into open
spaces that surround organs in the body. In an open circulatory system
oxygen and nutrients in blood can enter all tissues and cells directly.

MICQ - 456 g gall

Closed Circulatory Systems Some animals transport materials through
a system called a closed circulatory system. A closed circulatory
system is a system that transports materials through blood using
vessels. Vessels help animals with closed circulatory systems move
blood and other substances through the body faster than an open
circulartory system. Small blood vessels called capillaries surround
organs and help oxygen and nutrients move from the circulatory
system to cells in organs.

Chambered Hearts Different animals have hearts with different
numbers of compartments called chambers. Fish have hearts with two
chambers, whereas amphibian hearts consist of three chambers. Birds
and mammals such as cats, dogs, and humans have hearts with four
chambers. Almost all animals with three or four chambered hearts have
lungs.

Copyright © McGraw-Hil Education

COLLECT EVIDENCE

How do other animals transport materials? Record your evidence (C)
in the chart at the beginning of the lesson.
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Explain how the human eye sees and the parts in it and their function

textbook, investigation, tables, figure, 30 155, 158, 163
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Part of the eye Function

Cornea protects the eye

Iris controls the size of the pupil

Pupil allows light to enter the eye

Lens fine tunes the focus so an image forms on the back
of the eye

Retina changes images to electric signals

Optic nerve carries electric signals from the rods and cones to
the brain

Ciliary muscle enables the lens to change shape

. Decide as a group what materials you will use to build each part of your

robot eye. Record your materials in the table below and provide reasoning
to support your choices.

Part of the eye Material Reasoning

Cornea Sample answer: plastic light and durable

Iris Sample answer: durable
construction paper

Pupil Sample answer: paper light can go through
towel roll

Lens Sample answer: can see far and close
magnifying lens distances

Retina Sample answer: metal conductive

Optic nerve Sample answer: chenille conductive, can be light
stem and long

Ciliary muscle Sample answer: can tighten and loosen
rubber band

EXPLORE/EXPLAIN Lesson 5 Control and Information Processing 155

Vision The visual system uses photoreceptors in the eye to detect
electromagnetic signals—light—and create vision. Light enters the eye
through the cornea (KOR nee uh), a thin membrane that protects the eye
and changes the direction of light rays. The colored part of your eye is the
iris (I rus). After light passes through the cornea, it goes through an opening
formed by the iris called the pupil. The iris controls the amount of light that
enters the eye by changing the size of the pupil. In bright light, the iris
constricts, making the pupil smaller and letting in less light. In dim light, the
iris relaxes, making the pupil larger and letting in more light.

2 Light passes through

the pupil, an opening in
the iris.

1 Light enters the eye
through the cornea.

3 Light rays are focused
as they pass through the
lens.

4’ The light is focused
onto the retina at the
back of the eye, and an
image forms.

Light then travels through a clear structure called the lens. The lens works
with the cornea and focuses light. The retina (RET nuh) is an area at the
back of the eye that has two types of cells—rod cells and cone cells—with
photoreceptors. The retina then sends information as electric signals
through the optic nerve to the brain. The brain uses the information and
creates a picture of what you are seeing.

THREE-DIMENSIONAL THINKING
How does the model your group created show the structure and
function of the eye?

Answers may vary. Sample answer: Our model uses materials
that mimic the structure of a real eye, allowing it to function as a

Copyright © McGraw-Hil Education

real eye would.

COLLECT EVIDENCE

How do the senses enable a surfer to balance, move, and react?
Record your evidence (B) in the chart at the beginning of the lesson.
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Cornea Retina

Pupil Optic Nerve

2. Which numbered structure focuses the light on the retina, where it is
detected by photoreceptors?

& 1 Iris

Cornea

3. A doctor sees a patient who has a loss of balance from an iliness. The
doctor thinks injury to the sense receptors for balance might be causing
this effect. In which structure are they located?

ANSA inner ear

B middle ear Pupil

C nasal cavity

D spinal cord

Copyright © McGraw-Hall Edhucation

Retina
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