Structure and Support: The Systems of Life
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*9 | STRUCTURE AND SUPPORT:
‘ THE SYSTEMS OF LIFE

How humans, animals, and plants defy gravity.

Science Zone | Created by Rania Adel



Science Probe: Is a muscle actually alive?

The Debate:

Four students disagree on whether muscle is
living or nonliving.

| | The Scientific Fact:

| | Muscles are living tissue because they are
made up of specialized cells that require
energy and perform specific functions.

Learning Objectives
Th e H OOk | ™ 1. Understand how muscles and bones work

together.

How is this girl able to do a handstand? | [ 2.ldentify support systems in invertebrates
(animals without backbones).

V] 3. Explore how roots and stems support plants.

Do you think she consciously controls all
her muscles to do this?

|

|

Science Zone | Created by Rania Adel
|
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The Engine of Movement: Muscles

Relaxed

Contracted
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Mechanism: When a
muscle contracts, the
cells of the muscle
become shorter.
When it relaxes, the
cells return to their
original length.
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The Energy Connection:
Muscle function requires
massive amounts of
energy. Therefore, muscle
cells are packed tightly with

mitochondria (the main
i energy producers in a cell).

Science Zone | Created by Rania Adel
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Classification: Three Types of Muscle Tissue

G Skeletal Muscle

e Attachment: Attaches to
bones.

e Control: Voluntary (you
consciously control
them).

e Action: Quick and
powerful (e.g., running
fast).

TV,

IS,

% Cardiac Muscle

e Location: Found ONLY in
the heart.

e Control: Involuntary
(works automatically).

e Action: Contracts and
relaxes to pump blood
through vessels.

Science Zone | Created by Rania Adel

@ Smooth Muscle

e Location: Lines blood
vessels and organs (like
the stomach).

e Control: Involuntary.

e Appearance: Named for
its smooth appearance.

‘T ITITIY.

A\ Interactive Checkpoint: Think & Answer: When your stomach is digesting a heavy
meal, which muscle type is working, and do you have to think about it?

"FITITITIS.
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The Skeletal System: More Than Just Movement

J Protection

Hard, rigid structures
protect soft, fragile tissue. The
skull protects the brain; ribs
protect the heart and lungs.

Movement

Bones are attached to
muscles. Together, the skeletal
and muscular systems act as
levers to move your body.

Production & Storage

Red blood cells are produced
inside your bones. Bones also
store fat and vital calcium for

Support
Bones help you sit up, stand
straight, and raise your arms.

cellular processes.

Science Zone | Created by Rania Adel
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- - Key Terminology
Th e M eCh a n ICS Of Be n d I n g: Joint: Where two or more bones meet.
J ® & L. Ligament: Tissues that connect bones
to other bones, stretching to keep bones
°| nts Iga ments from shifting apart.

Ball and Socket

Movement: Moves and rotates in
nearly all directions.
Examples: Hips and shoulders.

Movement: Moves back and forth in a
single direction (like a door).
Examples: Fingers, elbows, knees.

Movement: Allows bones to turn or
rotate around a fixed point.
Examples: Neck, lower arm below the elbow.

A S B T B S ES ES ES E E E E ES E E ES EE S ES S8 S s

NMEERACES EE I Quick Check: Which type of joint acts like a simple machine called a lever?

Science Zone | Created by F ® cemiinoesook



Invertebrate Support: Life Without Bones
Hydrostatic Skeleton

Exoskeleton

What is it? A fluid-filled internal cavity surrounded by
muscle tissue.

How it works: Muscles help the organism move by
pushing the fluid in different directions.

Examples: Earthworms, flatworms, sea anemones.

What is it? A thick, hard outer covering.

How it works: Provides external support and protects
How it works: Provides external support and protects
the animal’s body (like armor). Sometimes called shells.
Examples: Crabs, snails, scorpions.

U DYDY DYDYy
Interactive Checkpoint: Compare the two concepts: If an earthworm loses moisture, how might it affect its support system?
B NS EEESSSSSSSSSSSSSSS S S S S SSSSSS S SsS SsS Sy Sy Sy -
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Plant Systems Part 1: Anchors of the Earth

Core Functions: Roots anchor the plant, absorb water and substances from soil, and store food
(like sugar/sap).

. -4

A large main root growing Small additional roots that A system consisting of many

straight down, with smaller grow above the ground to help small, branching roots that
roots growing from it. support the plant. spread out.
Example: Dandelion, Radish, Example: Sunflower base.
Carrot.

Science Zone | Created by Rania Adel
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Plant Systems Part 2: Reaching for the Sun
Core Functions: Stems support branches and leaves, transport water/minerals/food
(sugar produced during photosynthesis), and produce new cells for growth.

Woody Stems = Herbaceous Stems

Stiff, rigid, and typically (i 3 ) Soft, flexible, and green.
not green. R

Found in: Trees and
shrubs.

Found in: Vines, flowers,
and smaller plants.

r

/ Interactive Checkpoint: Identify the diagram: Look at the morning glory plant ’
4 wrapping around the tree. Which is woody and which is herbaceous? /

Science Zone | Created by Rania Adel ™ Germini Notebook



Synthesis: The Biological Blueprint

Plant Systems
Both

e Defy gravity to
maintain structure.

* Protect vital internal

 Bones & Cartilage
* Exoskeletons

* Roots (Taproot,
Fibrous, Prop)

» Stems (Woody, components. » Hydrostatic cavities
Herbaceous) T :
; * Transport necessary | « Byilt for active
» Stationary support\ resources (water, movement
(anchoring) food, blood) through (levers/joints)

the organism.

Animal Systems

Science Zone | Created by Rania Adel
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Practice Questions: Muscles & Energy

Q1. What happens on a cellular level when a
muscle contracts?

(A) T
(B) T
C)T
(D) T

ne Ce
ne Ce
e Ce

ne ce

s lengthen.

s become shorter.
s reproduce.

s disappear.

Q2. Why are muscle cells packed with
mitochondria?

(A) T
(B) T
(C)T
(D) T

ney need to store calcium.
ney need to produce red blood cells.

ney protect the cells from damage.

ney need to produce large amounts of energy.

Q2. Why are muscle cells packed with
mitochondria?

(A) T
(B) T
(C)T
D) T

ney need to produce large amounts of energy.
ney need to store calcium.

ney need to produce red blood cells.
ney protect the cells from damage.

Q4. Where in the human body would you find
cardiac muscle?
(A) Lining the stomach (B) Attached to the femur

(C) In the heart

(D) In the brain

Q3. Which type of muscle tissue is voluntary
and can be consciously controlled?

(A) Cardiac
(C) Skeletal

(B) Smooth
(D) Hydrostatic

Q5. Which type of muscle is responsible for
moving food through your digestive system
without you thinking about it?

(A) Skeletal
(C) Cardiac

(B) Smooth
(D) Voluntary

Science Zone | Created by Rania Adel
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Practice Questions: Skeletal System & Joints

Q6. What is the precise definition of a joint?
(A) A tissue that connects muscle to bone

(B) A fluid-filled cavity

(C) Where two or more bones meet

(D) A type of cell

Q7. What is the function of a ligament?

(A) To pump blood

(B) To connect bones to other bones and prevent
shifting

(C) To produce calcium

(D) To digest food

Q8. Which type of movable joint is found in the hips
and shoulders, allowing movement in nearly all
directions?

(A) Hinge

(B) Pivot

(C) Ball and Socket

(D) Fixed

Q10. Besides movement and support, what vital
substance is produced inside your bones?

(A) Sugar

(B) Water

(C) Red blood cells

(D) Smooth muscle

S

Q9. The image represents a joint that allows bones to
turn. Where would this joint be found?

(A) Finger

(B) Knee

(C) Neck

(D) Shoulder

Science Zone | Created by Rania Adel
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Practice Questions: Invertebrates & Plants

Q11. An earthworm uses muscles to push fluid
inside its internal cavity to move. What is this
support system called?

(A) Exoskeleton

(B) Taproot

(C) Hydrostatic skeleton

(A) Taproot

(B) Scopron

(C) Hydrostatic skeleton
(D) Skeletal muscle

Q13. What is a primary function of a plant’s
stem?

(A) To absorb water from the soil

(B) To transport water, minerals, and food
(C) To act as a hydrostatic skeleton

(D) To produce red blood cells

Q12. Which of the following animals is supported
by an exoskeleton?

(A) Flatworm

(B) Scorpion

(C) Sea anemone

(D) Human

Q14. Radishes and carrots have a large main root
that grows straight down. This is an example of
a:
(A) Fibrous root
(B) Prop root

(B) Taproot
(D) Herbaceous root

Q15. True or False: Trees and shrubs have soft,
green herbaceous stems.
(A) True (B) False

Science Zone | Created by Rania Adel



Practice Questions: Application & Analysis

Q16. Application: When your bicep muscle pulls on
your arm bone to lift a heavy book, your elbow acts
as a simple machine. What type of machine is this?
(A) A pulley

(B) A lever

(C) A wheel and axle

(D) An inclined plane

Q18. Predict: If a plant was engineered to have
absolutely no fibrous or tap roots, what would be
the immediate consequence?

(A) It could not photosynthesize

(B) It could not anchor into the soil or absorb water
(C) Its stem would turn to wood

(D) It would grow prop roots only

Q17. Analysis: If an insect's hard outer covering is
damaged, it loses its primary means of support.
What biological structure was damaged?

(A) Hydrostatic skeleton

(B) Exoskeleton

(A) Hydrostatic skeleton
(B) Exoskeleton

(C) Ligament

(D) Woody stem

Q19. Conce?t: Why wouldn't a hinge joint work
effectively if it were naturally placed in a human
shoulder?

(A) It would only allow the arm to swing back and forth

B) It would produce too much calcium
C) It would turn into a pivot joint
D) Hinge joints do not use ligaments

Q20. Synthesis: Which two systems must directly
interact for a human to perform a handstand?

(A) Root and Stem (B) Exoskeleton and Hydrostatic
(C) Muscular and Skeletal (D) Cardiac and Smooth

Science Zone | Created by Rania Adel o Garmis NitsbocK



Answer Key

Ql—B
Q2-> A
Q3->C
Q4 - C
Q5—->B
Q6> C
Q7—->B

Q8 —->C
Q9->C
Ql0—~>C
Qll->C
Q12— B
Ql3—->B
Ql4—->C

Q15 - False
Ql6—> B
Q17 - B
QI8 - B
QI9-> A
Q20-~>C

o 100%

Review your answers and revise your claims!

Excellent work navigating the blueprints of biology.

Science Zone | Created by Rania Adel







