7th Grade Science

FINAL EXAM STUDY GUIDE

How to Use This Guide

Welcome to your final exam review! This guide is
designed to help you revisit the key concepts from
this semester.

Each section provides a summary of a major topic,
key vocabulary, and practice questions. Use the
space provided to test your knowledge and take
notes.

Study Smart: Quick Tips

1. Retrieval Practice: Don't just re-read your notes.
Actively try to recall information from memory. Use
flashcards or try to answer the questions in this
guide without looking at the answers first.

2. Spaced Review: Study in shorter, focused
sessions spread out over several days rather than
cramming everything in one night. This helps
move information into your long-term memory.

3. Explain it Out Loud: Try to teach a concept to a
friend or family member. If you can explain it
simply, you understand it well.
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Topics at a Glance:

The Building Blocks of Life

Topic 1: The Cell

form
Tissues

make up
Organs

work together in
Organ Systems

Topic 2: Human Body
Organization



structure and function of cells

A Timeline of Discovery

1665 - Robert Hooke
@ Observed cork slices and named the box-like structures he saw "cells.”

1674 - Antonie van Leeuwenhoek
@ Used his own microscopes to observe single-celled organisms in
pond water.

1838 - Matthias Schieiden
@ A botanist who concluded that all plants are made of cells.

1839 - Theodor Schwann
@ - zoologist who concluded that all animals are made of cells.

1855 - Rudolf Virchow
O Proposed that all cells arise only from pre-existing cells.

Robert Hooke's microscope, used to first
observe "cells" in cork.

The Cell Theory principles

1. All living things are composed of one or more cells.
2. The cell is the basic unit of structure and function in living things.

3. All cells are produced from other cells.

The Microscope

What is a Microscope? Why We Use Microscopes

A microscope is a scientific instrument that uses Microscopes are essential tools in biology, medicine,
lenses to magnify small objects, making them and material science. They enable us to:

appear larger than they are to the naked eye. This » Study cells and their organelles

allows us to see fine details and structures of things « Identify microorganisms (bacteriq, viruses)

like cells, bacteria, and tiny organisms that would » Diagnose diseases

otherwise be invisible. » Analyze materials at a micro-level
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The Microscope

Key Parts & Functions:

- Eyepiece (Ocular Lens): Where you look; typically 10x magnification.
- Objective Lenses: Rotating lenses (4x, 10x, 40x, 100x) that provide primary magnification.

« Stage: Platform to hold the specimen slide.

- Focus Knobs: Coarse (large adjustments) and Fine (smalll, precise adjustments).
- Light Source: llluminates the specimen from below.
- Base & Arm: Provide support and stability to the microscope.

Parts of a Microscope

Focus Knobs ‘

Stage

lyepieee

Objective Lenses

| ) Llight Source

4 N 4
What is Magnification? What is Resolution?
Resolution is the ability to distinguish between
two separate points or objects. It's about clarity
Magnification is how much larger an object and detail.
appears compared to its actual size. It's like
zooming in! A microscope with high resolution allows you to
see fine details and separate closely spaced
structures clearly, even if they are highly
magnified.
A J AN
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Plant Cell

I Plasmodesmata
Plasma membrane

I Cell wall

Chloroplast

I hylakoid membrane

Starch grain

Mitochondrion
(mitochondria)

Peroxisome

Cytoplasm

Golgi vesicles

Organelle

Nucleus

Mitochondria

Cell Membrane

Cell Wall

Chloroplasts

Central Vacuole
Ribosomes
Endoplasmic
Reticulum (ER)
Golgi Apparatus

Lysosomes

Cytoplasm
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Golgi body

(Golgi apparatus) endoplasmic

Cell structure

Filamentous
cytoskeleton

Small membranous
vesicles I

Smooth
endoplasmicl
reticulum

Ribosomesl

Nucleus

Nuclear pore
Nuclear envelope
Nucleolus

Rough

reticulum

Animal Cell

Ribosome
Mitochondrion

Cytoplasm

Lysosome

Nucleus

Nucleolus
Chromatin
Nuclear pore

Nuclear envelope
Golgi body

Smooth endoplasmic 2
reticulum

Free ribosome

Centriole

Organelle Reference Table

Structure

Large, membrane-bound
structure containing DNA and
chromosomes

Rod-shaped or bean-shaped
structures with inner and outer
membranes

Thin, flexible phospholipid
bilayer with emmbedded
proteins

Rigid outer layer made of
cellulose fibers

Double-membrane organelles
containing stacked thylakoids

Large, fluid-filled sac
surrounded by a membrane

Small, dense structures made
of RNA and protein

Network of membrane-bound
tubes and sacs (rough ER has
ribosomes)

Stack of flattened, membrane-
bound sacs (cisternae)

Membrane-bound sacs filled
with digestive enzymes

Gel-like substance filling the
cell

Function Found In

Controls cell activities, stores
genetic information, directs
protein synthesis

Produces ATP energy through
cellular respiration; powers all cell
activities

Both

Both

Controls what enters and exits the Both

cell; protects cell contents

Provides structural support,
protection, and prevents excessive
water loss

Plant

Site of photosynthesis; converts Plant

light energy into chemical energy
(glucose)

Stores water, nutrients, waste Plant
products; maintains turgor

pressure and cell rigidity

Synthesize proteins by translating Both

MRNA into amino acid sequences

Synthesizes proteins (rough ER) Both
and lipids (smooth ER); transports

these molecules

Modifies, sorts, packages proteins Both
and lipids for transport to their

destinations

Breaks down waste materials, Animal
dead organelles, and cellular

debris

Medium for chemical reactions;
holds and suspends all organelles
in place

Both

Rough endoplasmic reticulum
Plasma membrane

Cell coat



Specialized Cells

What Makes a Cell Special?

Specialized cells are cells that have a unique structure (shape and parts) that helps them perform a
specific function or job. Unlike general cells which can do many basic tasks, specialized cells are experts
at one particular job. For example, a bone cell's job is to build and maintain bone, while a blood cell's job
is to carry oxygen.

Meet the Specialized Workers!
Nerve Cell (Neuron) O— Muscle Cell (Myocyte)

Structure: Long, thin extensions (axon and dendrites) Structure: Long, fibrous, and conE*.giu_spet;iaLpLiteins
like wires. that can contract.

Function: Transmit electrical signals (messclges) Function: To shorten (contract) and produce force,
rapidly throughout the body, allowing allowing for movement of the body, pumping blood
communication between the brain, muscles, and (heart muscle), and moving food through the
organs. They help us think, move, and feel. digestive system.

Red Blood Cell skin Cell (Epidermal)

Structure: Small, biconcave disc shp ajdonut Structure: Flat and tightly packed tog

without a hole), and lack a nucleus to faake niore containing keratin (a tough protei

room. Function: Form a protective barrier|against thie
Function: To transport oxygen from the lungs to the outside world, preventing water loss, blc

rest of the body and carry carbon dioxide back to the and protecting against UV radiation. They also help
lungs. Contains hemoglobin, a protein that binds to sense touch and temperature.

oxygen.

obtaining and removing materials:

, Osmosis
///
Passive / e

p ) Transport Difusey

Movement | " Facilitated

Across the | Transport

Plasma Y
naocy osis

Membrane %

/ . VeS|cIes <

ACtlve K d Exocytosis
Transport protem
Pumps

A map of the different ways molecules can cross the cell's
protective barrier.
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Transport Across the Cell Membrane

Passive Transport (No Energy)

Diffusion Osmosis

Movement of molecules from an area of higher The special diffusion of water across a selectively
concentration to an area of lower concentration. permeable membrane, moving from an area of
It's like spreading perfume in a room. high water concentration to low water

concentration.

00 ——— e o o ___e
Bulk Transport (Endocytosis) Bulk Transport (Exocytosis)
When the cell membrane engulfs (surrounds When the cell releases large particles or
and takes in) large particles or substances by substances by fusing a vesicle with the cell
forming a vesicle. rnembrane, pushing contents out.

Active Transport: Moving Against the Flow

Sometimes cells need to move molecules from an area of low concentration to an area of high
concentration — this is like pushing something uphill! This process requires energy, which cells get from a
molecule called ATP (Adenosine Triphosphate).

Outside Cell

S

Low Concentration High Concentration

ATP

Inside Cell
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Bulk Transport: Moving Big Stuff!

Why Do Cells Need Bulk Transport?

When cells need to move very large molecules, entire particles, or even other cells in or out, they use a
process called bulk transport. This is different from diffusion or active transport because it involves
changing the shape of the cell membrane, and it always requires energy (ATP).

Endocytosis: Bringing Things In

Endocytosis is when the cell membrane surrounds a
substance outside the cell and brings it *into* the cell.

.Porticle

Invagination

‘ Vesicle

Exocytosis: Sending Things Out

Exocytosis is when a cell releases large amounts of
substances *out* of the cell by fusing a vesicle with the cell

membrane.
@ Vesicle

Fusing

#

‘Reledsed
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How it Works:

1. Engulfment: The cell membrane creates a pocket
that surrounds the target material.

2. Pinching Off: The pocket pinches off from the
membrane, forming a bubble-like sac called a vesicle.
3. Inside the Cell: The vesicle, with its contents, moves
into the cytoplasm of the cell.

Real-World Example:

Our white blood cells use a type of endocytosis called
phagocytosis (or “cell eating”) to engulf and destroy
harmful bacteria or cellular debris. It's how our body
cleans up and fights infections!

What is the key difference between endocytosis and exocytosis?

How it Works:

1. Vesicle Forms: A vesicle containing substances (like
hormones or waste) forms inside the cell.

2. Migration: The vesicle travels to the cell membrane.
3. Fusion & Release: The vesicle membrane fuses with
the cell membrane, opening up and releasing its
contents outside the cell.

Real-World Example:

Nerve cells use exocytosis to release chemical
messages called neurotransmitters. These messages
then travel to other nerve cells or muscle cells to send
signals, allowing us to think and move.

Name one substance a cell might release via exocytosis.



Cell Division

Why do cells divide?

Cells divide for growth, repair, and reproduction. It's how new organisms are made and how old cells are
replaced!

Stage 1: Interphase (Preparation)

« The longest stage, where the cell grows, performs its
normal functions, and *replicates its DNA*.

« Chromosomes are unwound (not visible). _ Cell Membrane
« The cell makes copies of organelles. Replicated DNA

Nucleus

Stage 2: Mitosis (Nuclear Division)

Mitosis is the process where the cell's nucleus (and its replicated DNA) divides into two identical nuclei.

e N
Prophase Metaphase
« Chromosomes condense « Chromosomes line up in
(become visible). the middle of the cell
« Nuclear envelope begins (metaphase plate).
to break down. » Spindle fibers attach to
. Spindle fibers start to the center (centromere)
form. of each chromosome.
(
Anaphase Telophase
« Sister chromatids « Chromosomes
separate and are pulled decondense at opposite
apart to opposite ends poles.
(poles) of the cell. « New nuclear envelopes
» Spindle fibers shorten, form around each set of
pulling the chromatids. chromosomes.
» The cell begins to pinch
in the middle.
& J
Stage 3: Cytokinesis (Cytoplasm Division)
« After mitosis, the entire cell divides into two new,
identical daughter cells.
« In animal cells, the cell membrane pinches inward
(cleavage furrow).
« In plant cells, a cell plate forms in the middle to
become a new cell wall.
In which phase do chromosomes line up in the middle? What happens during Interphase to prepare for cell division?
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Photosynthesis: How Plants Make Food!

Photosynthesis is the amazing process by which green plants and some other organisms convert light
energy into chemical energy in the form of glucose (sugar). It's how they 'eat’ and also how they produce
the oxygen we breathe!

The Photosynthesis Equation:
6CO2 + 6H20 + Light Energy — CeH1206 + 602

(Carbon Dioxide + Water + Light Energy — Glucose + Oxygen)

Where Does Photosynthesis Occur?

e p
Chloroplast: The

green organelle in

plant cells where
lphotosynthesis takes
place.

Stage 2:

« Uses Carbon Dioxide (COz) and hydrogen to make

glucose
-_D S—

Inputs: CO2, hydrogen

Outputs: CsH1206
(Glucose)

« Uses light energy (sunlight) and water to produce oxygen

and hydrogen(after splitting them)
O2
hydrogen

Inputs: Sunlight, H20
Outputs: Oz, hydrogen

The Big Picture: Energy Transformation

Sunligh

t CO2 Glucos

H20 O2

Autotrophs vs. Heterotrophs

Autotrophs: The Self-Feeders

Autotrophs are organisms that can produce their own food
from inorganic sources, using energy from sunlight
(photosynthesis) or chemical reactions (chemosynthesis).

Energy Source: Light or Chemical Energy
Examples: Plants, Algae, Cyanobacteria

O (i)_ Glucose (Food)

Heterotrophs: The Other-Feeders

Heterotrophs are organisms that cannot make their own food

and must obtain energy by consuming other organisms or
organic matter.

Energy Source: Consuming organic matter
Examples: Animals, Fungi, most Bacteria

Energy Consumed



Cellular Respiration: How Cells Get Energy!

Cellular respiration is the process where cells break down glucose (sugar) to release energy in the form of
ATP. This energy powers all cell activities, from growth and repair to movement and communication.

The Cellular Respiration Equation:
CeH1206 + 602 — 6CO2 + 6H20 + Energy (ATP)

(Glucose + Oxygen - Carbon Dioxide + Water + Energy)

This first stage occurs in the cytoplasm. It's anaerobic
(no oxygen) and breaks down glucose to much smaller
particles, producing a small amount of ATP.

Inputs: Glucose
Outputs: smaller glucose particles, Small ATP

( A
Cytoplasm
Mitochondria
Glucose broken glucose | Yoo
(Small ATP) tiny glucose
particles
CO:
(Large ATP) H20
N J
(" N
Stage 1: Stage 2: (With Oxygen)

This stage is in the mitochondria and is aerobic (requires
oxygen). glucose is further broken down, producing a
large amount of ATP, COz, and Hz0.

Inputs: Pyruvate, Oxygen
Outputs: Large ATP, COz, H20

Fermentation: Energy Without Oxygen!

What is Fermentation?

When oxygen isn't available, cells can't perform cellular respiration. Fermentation is an anaerobic (no
oxygen) process that allows cells to continue making a small amount of ATP by breaking down glucose.

Alcoholic Fermentation

In this process, glucose is converted into **ethanol
(alcohol)** and **carbon dioxide**.

Occurs in: Yeast, some bacteria

Real-World Applications:
« Beer & Wine: Yeast ferments sugars into alcohol and
G2
« Bread Making: CO2 gas causes dough to rise.
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Lactic Acid Fermentation
Here, glucose is converted directly into **lactic acid**.

Occurs in: Animal muscle cells, some bacteria

Real-World Applications:
« Muscle Fatigue: During intense exercise, muscles use this to
generate ATP quickly, which is why you get muscle cramps.
. Yogurt/Cheese: Bacteria ferment milk sugars into lactic acid.




Human Body Organization

Our bodies are incredibly complex, but they are built in an organized way, from the smallest units to large
systems that work together to keep us alive. Let's explore these levels of organization!

1. Cell 2. Tissue
A group of similar cells that work together to
The basic unit of structure and function in all living perform a specific function.

things. Each cell carries out life processes.
Example: Nervous Tissue, composed of many

Example: A Neuron (Nerve Cell), which transmits neurons, transmits signals throughout the brain
electrical signals. and body.

3. Organ 4. Organ System

A structure composed of different types of tissues A group of organs that cooperate to performm major
that work together to perform complex functions. functions and maintain homeostasis in the body.
Example: The Brain, made of nervous tissue, Example: The Nervous System, comprising the
connective tissue, and blood vessels, acts as the brain, spinal cord, and nerves, coordinates all bodily
control center. actions.

The Control Systems

The Nervous System The Endocrine System

Components: Brain and Spinal Cord.

Function: Processes information, makes decisions,
and sends commands throughout the body. It
integrates sensory input and coordinates motor
responses.

Components: glands and hormones.
Function: Processes information, makes decisions,
and releases chemical signals.

Brain

4 )

Thyroid gland

—_—

Spinal Cord
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Structural Systems

Our bodies are complex machines, and much of their ability to move, support themselves, and protect vital
organs comes from the intricate teamwork of the skeletal and muscular systems.

The Skeletal System: Your Body's Framework

The skeletal system consists of bones, cartilage, and
ligaments. It provides support for the body, protects

internal organs, allows for movement (with muscles),
stores minerals, and produces blood cells.

The Muscular System: Powering Movement

The muscular system is composed of specialized How Muscles Work

cells called muscle fibers. Its primary functions

include movement (both voluntary and involuntary), Muscles work by contracting
maintaining posture, and generating heat. (shortening) and relaxing. They

generally work in opposing
pairs: when one muscle
contracts, another relaxes,

Relaxed Muscle

Muscle Types

Skeletal . Skeletal: Voluntary, attached to bones. | creating movement around a
joint. Tendons attach muscles to
S th Smooth: Involuntary, found in internal bones.
Aok O organs (e.g., stomach). [ Contracted Muscle ]
Cardiac Cardiac: Involuntary, found only in the
heart.

Working Together: Movement & More

The skeletal and muscular systems are inseparable when it comes to movement. Bones provide the rigid levers,
and muscles provide the force to pull on these levers, producing motion. This collaboration also ensures stability,
maintains posture, and protects vital organs by enclosing them within bony cages and layers of muscle.

The Integumentary System: Your Body's Protective Shield

The integumentary system, primarily consisting of the skin, hair, and nails, is the largest organ system in
your body. It acts as a vital barrier against the outside world, protecting internal organs and maintaining
overall health.
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oxygen and transport systems

These two vital systems work closely together to ensure your body receives the oxygen it needs to function
and removes waste gases. They are the ultimate team!

The Respiratory System: Breathing Life In

The respiratory system is responsible for taking in Function: The primary function is gas exchange. Oxygen
oxygen from the air and expelling carbon dioxide from inhaled air diffuses across the thin walls of the
from the body. This vital gas exchange happens alveoli into the blood, while carbon dioxide (a waste
primarily in the lungs. product) diffuses from the blood into the alveoli to be

exhaled. The diaphragm and intercostal muscles

Lungs & Alveoli facilitate breathing.

CO2 Out

Alveoli

What is the main site of gas exchange in the respiratory system?

The Circulatory System: The Body's Highway

The circulatory system, or cardiovascular system, Function: The heart acts as a powerful pump,
transports blood, oxygen, nutrients, hormones, and circulating blood through a vast network of
waste products throughout the body. It consists of the vessels. Arteries carry oxygenated blood away
heart, blood vessels, and blood. from the heart, veins return deoxygenated blood

to the heart, and tiny capillaries facilitate
exchange with tissues to deliver nutrients and
ToBody (0:) OXygen to every single cell.

From Lungs

The Heart (Pump) 22

From Body.
(co2)

To Lungs
(co2)

What are the three main types of blood vessels and their general roles?

Oxygen's Journey: From Lungs to Cells

Oxygen absorbed in the lungs enters the bloodstream. Once in the capillaries, oxygendiffuses into the body's cells,

These oxygen-rich red blood cells are then pumped by ~ where it is used for cellular respiration to produce energy.
the heart to all parts of the body. Simultaneously, carbon dioxide is picked up by the blood to be
transported back to the lungs.

Red Blood Cell What is the role of hemoglobin in oxygen transport?
To Cells

TeachShare




Food and Waste Systems

These two vital systems work closely to process food, absorb nutrients, and eliminate waste, ensuring our
body has energy and remains clean. They are essential for survival!

The Digestive System: Fueling Your Body

The digestive system is a long pathway (the digestive
tract) and several accessory organs that work

together to break down food into nutrients the body
can absorb, and then expel remaining waste.

Digestive Tract Organs

Mouth: Chews food, mixes with saliva.
Esophagus: Tube connecting mouth to stomach.
Stomach: Churns food, begins protein digestion.
Small Intestine: Main site for nutrient absorption.
Large Intestine: Absorbs water, forms feces.

Stages & Absorption

Digestion involves both **mechanical** (chewing,
churning) and **chemical** (enzymes) breakdown of food.
Most nutrient absorption, where broken-down nutrients
pass into the bloodstream, occurs in the **small intestine**.

Ql: Which organ is primarily responsible for nutrient absorption?

The Excretory System: Removing Waste

The excretory system is crucial for filtering waste
products from the blood and expelling them from the
body, maintaining fluid and electrolyte balance. The
kidneys are the primary organs.

Main Excretory Organs

Kidneys: Filter blood, form urine.

Ureters: Tubes carrying urine from kidneys to bladder.
Bladder: Stores urine.

Urethra: Tube releasing urine from the body.

Q2: What is the main function of the kidneys?

How Waste is Eliminated

The kidneys perform complex processes: **filtration**
(removing waste and excess water from blood),
**reabsorption** (returning needed substances to the
blood), The resulting **urine** collects in the bladder and is
periodically expelled.

Q3: Name the three main processes involved in urine
formation in the kidneys.

The Connection: A Vital Partnership

The digestive system breaks down food into absorbable nutrients. The circulatory system then transports these
nutrients to cells. The excretory system, particularly the kidneys, filters waste products from the blood, including
metabolic wastes from nutrient use, and eliminates them from the body. These systems are constantly

collaborating to maintain the body's internal balance.
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Defense Systems

The immune system is your body's remarkable defense mechanism, constantly working to protect you
from harmful invaders like bacteriq, viruses, and other pathogens. It identifies threats and launches a
coordinated attack to keep you healthy!

White Blood Cells (Leukocytes): The Immune Army

4 A
White blood cells (WBCs), or leukocytes, are the immune system's primary soldiers. They patrol the body, identify
foreign invaders (pathogens), and then destroy them.

What is the primary role of white blood cells in the immune system?
\ v,

The Lymphatic System: Your Body's Internal Cleaner

The lymphatic system is a vital part of your body's defense and circulatory systems. It's a network of
vessels, tissues, and organs that work together to maintain fluid balance, most importantly, defend the

body against infections.

Key Components of the Lymphatic System

These are the main parts that make up this amazing system:

Lymphatic Vessels =

A network of thin tubes that carry lymph (fluid)
throughout the body, similar to blood vessels.

Lymph Nodes )

Small, bean-shaped organs that filter lymph,
trapping bacteriq, viruses, and other harmful
substances.

Lymph nodes act as filtering stations, filled with white blood cells that identify and destroy pathogens.

The Reproductive System: Life's Beginnings

The reproductive system is responsible for creating new life. It involves specialized organs and cells that enable
organisms to produce offspring, ensuring the continuation of species.

(

The Male Reproductive System

Structures:
. Testes (produce sperm)
« Penis

Functions:
« Produce sperm (male gametes)
« Produce male hormones (e.g. testosterone)

N
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The Female Reproductive System

Structures:
« Ovaries (produce eggs)
« Uterus (site of development)
« Vagina (birth canal)

Functions:
« Produce eggs (female gametes)
« Produce female hormones (e.g. estrogen, progesterone)
» Provide a safe environment for fetal development



Systems Interacting

Our bodies are marvels of engineering, and nowhere is this more evident than in the coordinated effort that
allows us to move. The skeletal, muscular, and nervous systems work in perfect harmony to produce every

action, from a simple blink to a complex dance move.

The Symphony of Movement: How It All Works Together

' N\
1. Skeletal System: The Framework

Provides the body's structural
support, protects organs, and acts
as a system of levers for muscles
to pull on. Joints allow for various
ranges of motion.

y

. J/

Example: Picking up a Pencil

When you decide to pick up a pencil:

» Your brain sends signals through your
spinal cord and nerves to the
muscles in your arm and hand.

» These muscles contract, pulling on
the bones of your arm and fingers.

* Your joints allow your arm and hand
to bend and grasp the pencil.

2. Muscular System: The Force

Composed of contractile muscle
fibers. Muscles contract (shorten)
to pull on bones, generating force
and producing movement. They
work in opposing pairs.

3. Nervous System: The Command Center

Sends electrical signals (nerve
impulses) from the brain and
spinal cord to muscles, instructing
them when and how to contract.
Also receives sensory feedback.

Controlling Body Functions: Signals and Systems

.
The Nervous System: Fast, Electrical Signals

Uses electrical signals

Example: Reflex arc (e.g, pulling your hand away from
a hot stove). The signal travels from your hand to your
spinal cord and back to your muscles almost instantly.
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The Endocrine System: Slower, Chemical Signals

Uses hormones (chemical messengers) transported
through the bloodstream.

Example: Blood glucose regulation by insulin. After a
meal, the pancreas releases insulin into the

bloodstream, which takes time to travel and signal
cells to absorb glucose.

Name one way endocrine signals differ from nervous signals.



Transporting materials

Your body is a masterpiece of teamwork! Different organ systems constantly communicate and
collaborate to keep you alive and healthy. They work together like a well-oiled machine to transport
essential materials and remove waste. Let's see how they do it!

1. Oxyegen's Vital Journey: Respiratory & Circulatory Systems

-
The **Respiratory System** brings oxygen into the lungs.
From there, the **Circulatory System** (blood) picks up
the oxygen and delivers it to every cell in your body, and
carries carbon dioxide waste back to the lungs.

\.

Lungs

Fz

Which system transports oxygen from the lungs to the body cells?

CO2

VBe":;;S Body Cells
co. €O

2. Nutrient Delivery: Digestive & Circulatory Systems

The **Digestive System** breaks down food into tiny
nutrients in the small intestine. These nutrients are then
absorbed into the bloodstream, where the **Circulatory
System** carries them to all the body cells for energy and
growth.

Digestive System

Nutrients Nutr

Where does most nutrient absorption occur in the digestive system?

Blood

Body Cells

3. Waste Management: Circulatory, Respiratory & Excretory Systems

As body cells use oxygen and nutrients, they produce
waste products like carbon dioxide and metabolic waste.
The **Circulatory System** collects these wastes. CO2
goes to the **Respiratory System** (lungs) to be exhaled,
while metabolic wastes go to the **Excretory System**
(kidneys) to be filtered out as urine.

How is carbon dioxide removed from the body?

TeachShare

Body Cells

CO2

Waste

Blood

CO2

Lungs

Waste

Kidneys



Stimulus and Response: How Your Body Reacts

Your body is constantly interacting with its environment, both internal and external. These interactions often
begin with a 'stimulus’ that triggers a response.’

What is a Stimulus? What is a Response?

A stimulus (plural: stimuli) is any detectable change in the internal or external environment that can be
perceived by an organism. A response is the reaction of an organism or a part of an organism to a stimulus.

The Pathway of a Response: From Sensing to Acting

Ve

1. Sensory Input

» Sensory Receptors: Specialized
cells detect stimuli (light, sound,
touch, chemical changes).

- Sensory Neurons: Transmit the
electrical signal (nerve impulse)
from receptors towards the central

~\

2. Processing

* Nervous System: Brain and
spinal cord receive and interpret
the signal.

4 )

3. Motor Output

« Motor Neurons: Carry electrical
signals from the nervous system to
effector organs.

——— -« Effectors: Muscles or glands that

carry out the response (e.g.,
muscle contracts, gland secretes

nervous system. a hormone).

. Response Executed

‘Stimulus Detected O Signal Interpreted

Hormonal Control

The endocrine system is your body's chemical messaging system, using hormones to regulate growth, metabolism,
reproduction, and mood. These powerful chemical messengers travel through the bloodstream to orchestrate
complex functions and maintain balance.

What Are Hormones and How Do They Work?

Hormones are chemical messengers produced by endocrine glands. They are secreted directly into the
bloodstream and travel to target cells or organs, where they bind to specific receptors and trigger a response.
Think of them as keys that only fit certain locks!

Major Endocrine Glands and Their Hormones

Adrenal Glands

Located on top of the kidneys. Produce Adrenaline
(Epinephrine), which prepares the body for "fight or flight"
responses.

Pancreas

Located behind the stomach. Produces Insulin (lowers
blood glucose)

Blood Glucose Regulation Stress Response

When stressed, the adrenal glands release Adrenaline
Adrenaline rapidly increases heart rate, blood pressure, and
energy, preparing the body for a quick reaction.

Insulin (from pancreas) lowers blood sugar by signaling
cells to absorb glucose.
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Homeostasis: Keeping Your Body in Balance!

Your body is a master at keeping things just right! Homeostasis is the ability of your body to maintain stable
internal conditions, even when the outside world changes. Think of it like a superhero constantly adjusting
things to keep you healthy and alive!

1. Temperature Regulation (Thermoregulation)

Too Hot? (Body Needs to Cool Down) Too Cold? (Body Needs to Warm Up)
« Sweating: Glands release water onto skin, which  Shivering: Muscles rapidly contract and relax,
evaporates and cools you. generating heat.
« Vasodilation: Blood vessels near the skin widen, « Vasoconstriction: Blood vessels near the skin
allowing more heat to escape. narrow, reducing heat loss.
Ql: How does sweating help cool your body down? Q2: What is the purpose of shivering?

2. Energy Balance (Metabolism & Caloric Intake)

Energy Balance: The Hunger Stimulus

Hunger Stimulus: When your body's energy stores run Your body uses chemical signals and hormones to
low, specialized cells in your brain detect this change. regulate hunger and (fullness). They work together to
This triggers the sensation of hunger—your body's way keep your energy intake balanced with your body's
of telling you it needs fuel! needs.

Q3: What is the primary function of metabolism?

3. Water Balance
-
Why Water is Key: How Your Body Balances Water:
Water makes up most of your body and is essential for « Thirst: Your brain tells you to drink water when your
all chemical reactions and transporting substances. body detects a lack of fluid.

« Kidneys: These organs filter your blood and decide how

Maintaining the right amount of water is crucial! ;
much water to keep and how much to excrete as urine.

f N
i |
You are Thirsty! Q5: Explain how your kidneys help your body maintain water
! balance.
i |
Drink Water! Q4: How does the sensation of thirst help maintain water
L ) balance?
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Homeostasis

4. Managing Stress: The Fight-or-Flight Response

Fight-or-Flight: Reacting to Danger

Triggered by the nervous system and endocrine
system, specifically adrenaline from the adrenal
glands. This prepares your body to either confront or
flee a perceived threat. Heart rate, breathing, and
muscle tension increase.

Recovery: Rest and Digest

After the threat passes, the nervous system helps
return the body to a calm state. Heart rate slows,
digestion resumes.

Threat Detected 4[ Fight-or-Flight Response ]7 Return to Balance

5. Fighting Disease: Your Immune System in Action

The Immune Response

Your immune system is a complex network of cells,
tissues, and organs that work together to protect your
body from harmful invaders (pathogens) like bacteria,
viruses, fungi, and parasites.

Inflammation

A protective response involving swelling, redness, heat,
and pain. It brings immune cells and healing factors to
an injured or infected area to isolate the threat and
promote repair.
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Key Players: WBCs (White Blood Cells

« White Blood Cells: Diverse cells that identify and
destroy pathogens (e.g., phagocytes ‘eat’ invaders,
lymphocytes target specific threats).



Supplying Energy: Nutrients & Digestion

Our bodies are incredible machines that require constant fuel and building blocks to function. This fuel
comes from the food we eat, which is broken down and absorbed through the amazing process of
digestion!

The Essential Nutrients: Building Blocks & Fuel

Carbohydrates: Main source of quick energy for the body.
Proteins: Essential for building and repairing tissues, making enzymes and hormones.

Fats: Concentrated energy source, insulate organs, and help absorb fat-soluble vitamins.

p
Vitamins: Regulate body processes, help chemical reactions, and support immunity.

Minerals: Support bone health, nerve function, fluid balance, and form part of enzymes.

Water: Essential for transporting nutrients, regulating body temperature, and all chemical reactions.

Breaking Down Your Food: The Digestive Journey

Mechanical Digestion: The physical breakdown of food into smaller pieces. This starts in the mouth with chewing
and continues in the stomach with churning. This increases surface area for chemical digestion.

Chemical Digestion: The breakdown of food into molecular nutrients by chemical reactions, primarily involving
enzymes. Enzymes are biological catalysts that speed up these reactions.

The Final Stages: Absorption & Elimination

p
Small Intestine: Where most chemical digestion occurs and the primary site for nutrient absorption into the

bloodstream.

Large Intestine: Absorbs water from indigestible food matter and forms feces.

Rectum: Stores feces before elimination from the body.
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References & Sources

Topic 1: The Cell Systems

Lesson 1: Structure & Function of Cells
Pages: 5-12

Lesson 2:cell structure
Pages: 15-23

Lesson 3: obtaining and removing materials
Pages: 25-31

Lesson 4: cell division
Pages: 33-39

Lesson 5: photosynthesis
Pages: 41-48

Lesson 6: cellular respiration
Pages: 51-57

Extra Practice (Highly Recommended)
Topic 1 Review & Assessment
Pages: 60-63
Use this for quick check-ups, practice questions, and summaries.

Topic 2: Human Body Systems

Lesson 1: Body Organization
Pages: 73—80

Lesson 2: Systems Interacting
Pages: 83-91

lesson 3: supplying energy
pages: 95-104

Additional Learning Resources

LMS Resources Page
Visit the Resources page on the Learning Management System (LMS) for additional study materials,
interactive tools, and supplementary content to enhance your understanding of both topics.
Practice Materials
Use the following as practice papers to test your knowledge:
« Worksheets
» Quizzes
These practice materials are essential for exam preparation and will help you build confidence in the
material.
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