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Chapter 13: Support and Movement
1. Introduction to the Chapter

Support and movement are vital for all living organisms. In humans and many animals, the
skeletal and muscular systems work together to enable movement, provide structural support,
and protect internal organs. This chapter explores how different structures, like bones and
muscles, contribute to support and movement, focusing on human anatomy. You'll also learn

how joints, ligaments, and tendons allow flexibility and coordinated motion. [1Ge
2. Topic Explanation: Support and Movement

The human body moves through a combination of support (from the skeletal system) and
movement (from the muscular system). These two systems work hand in hand:

o Skeletal System: Provides a rigid framework that supports the body, protects organs, and
facilitates movement by serving as attachment points for muscles.

e Muscular System: Muscles pull on bones to create movement. There are three types of
muscles: skeletal muscles (attached to bones for voluntary movement), smooth muscles
(found in internal organs), and cardiac muscles (found in the heart). The interaction of
bones, muscles, and joints allows us to perform complex movements like running,

jumping, or even standing still. R3]
3. Key Points and Definitions

e Support: The ability of the skeleton to provide structure to the body, allowing it to
maintain its shape and protect internal organs.

e Movement: The result of muscle contraction pulling on the bones at joints.

o Skeleton: The framework of bones that supports the body.

e Muscles: Tissues that contract to produce movement.

« Joints: The places where two or more bones meet, allowing for movement.

« Ligaments: Tough, flexible tissues that connect bones to each other at joints.

e Tendons: Connective tissues that attach muscles to bones, helping in movement.

« Cartilage: A smooth, flexible tissue that covers the ends of bones at joints to reduce
friction.

Key structures in human movement:

o Axial Skeleton: Supports the head, neck, and trunk (e.g., skull, vertebral column).
Appendicular Skeleton: Includes bones of the limbs (arms and legs) and girdles.

4. Important Diagrams
e Human Skeleton Diagram:
o Key focus: The division between the axial and appendicular skeleton.

o Label major bones: skull, ribcage, vertebral column, arms, and legs. [
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o Explain how bones like the femur (in the thigh) provide structure, while the
smaller bones of the wrist (carpals) allow more precise movements.
e Joint Structure Diagram:
o Focus: Different types of joints (e.g., hinge joint in the knee, ball-and-socket joint
in the shoulder).
o Highlight how cartilage, ligaments, and synovial fluid aid in smooth movement.

5. Summary of the Topic

Support and movement are essential functions of the human body, facilitated by the skeletal and
muscular systems. The skeleton gives the body its shape and provides support, while muscles
enable movement by contracting and pulling on bones. Joints, ligaments, tendons, and cartilage
all play supporting roles, making movement smooth and coordinated. Together, these systems

ensure that we can perform a wide range of activities, from walking to lifting objects. @'Y’ 2
6. Interactive Tips for Memorization

e Mnemonic for Types of Muscles: S-C-S (Skeletal, Cardiac, Smooth)
o Skeletal muscles for voluntary movement.
o Cardiac muscles in the heart.
o Smooth muscles in internal organs.
e Remember the Skeleton Division:
o Axial = head and Axis (center of the body).
o Appendicular = Appendages (limbs).
e Joint Types:
o Hinge like a door = elbow, knee.
o Ball and Socket = shoulder, hip.
e Visualize: Picture a skeleton running or lifting to help connect the concepts of bones and

muscles working together. [13¥e&e

Topic: Human Skeleton
1. Topic Explanation: Human Skeleton

The human skeleton is the structural framework of the body, made up of 206 bones in adults. It
serves several important functions:

e Support: The skeleton provides shape and support to the body. Without it, the body
would collapse like a soft mass.

e Protection: Vital organs like the brain, heart, and lungs are protected by bones. For
example, the skull shields the brain, and the ribcage surrounds the heart and lungs.

« Movement: Bones, along with muscles, allow us to move. Muscles attach to bones, and
when they contract, they pull on the bones, creating movement at the joints.
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e Mineral Storage: Bones store essential minerals like calcium and phosphorus, which are
released into the bloodstream when needed.

« Blood Cell Production: Red and white blood cells are produced in the bone marrow, the
soft tissue found in certain bones.

The skeleton is divided into two main parts:

o Axial Skeleton: Includes the bones of the skull, vertebral column, and rib cage.
o Appendicular Skeleton: Comprises the bones of the limbs (arms and legs) and the
girdles (shoulder and pelvic) that attach them to the axial skeleton.

1 Fun Fact: Babies are born with approximately 270 bones, but some fuse together during
growth to form the 206 bones in adults!

2. Key Points and Definitions

o Skeleton: The internal framework of bones in the body.

o Axial Skeleton: The central part of the skeleton that includes the skull, vertebral column,
and ribcage.

« Appendicular Skeleton: The part of the skeleton that includes the bones of the limbs and
girdles (pelvic and shoulder girdles).

« Bone Marrow: A soft tissue inside bones that produces blood cells.

« Joints: Places where two or more bones meet, allowing for movement.

o Cartilage: A smooth, flexible tissue that reduces friction at joints.

o Ligaments: Tough connective tissues that hold bones together at joints.

o Vertebral Column: Also known as the spine, it is made up of 33 vertebrae and supports
the body’s upright posture.

3. Important Diagrams

« Diagram of the Human Skeleton:
o Focus on labeling major bones like the skull, vertebral column, rib cage, pelvis,
femur, humerus, ulna, and radius.
o Emphasize the difference between the axial skeleton and appendicular skeleton.
[
e Diagram of the Vertebral Column:
o Show the 33 vertebrae and how they are divided into five sections: cervical
(neck), thoracic (chest), lumbar (lower back), sacral, and coccygeal (tailbone).
Highlight the importance of the spine in protecting the spinal cord and supporting
the body. [

4. Summary of the Topic
The human skeleton is essential for support, movement, protection, and many other functions. It

consists of 206 bones that work together to form the framework of the body. The axial skeleton
includes the skull, vertebral column, and ribcage, while the appendicular skeleton includes the
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limbs and girdles. Bones also store minerals and produce blood cells. Understanding the
structure and function of the human skeleton helps us appreciate how our body moves and

protects itself. (1 @
5. Interactive Tips for Memorization

e Mnemonic for Functions of the Skeleton: S.P.M.P.B

o Support

o Protection

o Movement

o Production of blood cells

o Bone storage for minerals (calcium and phosphorus)
e Axial vs. Appendicular Skeleton:

o Axial = Axis (center of the body).

o Appendicular = Appendages (limbs and girdles).
o Remember the Sections of the Vertebral Column:

o Can Three Little Snakes Crawl? (Cervical, Thoracic, Lumbar, Sacral,

Coccygeal)®.

Topic: Axial Skeleton
1. Topic Explanation: Axial Skeleton

The axial skeleton is the central framework of the body, consisting of 80 bones that include the
skull, vertebral column, and ribcage. Its primary function is to provide support and protect vital
organs such as the brain, spinal cord, heart, and lungs. Think of it as the "axis™ or core of the
body, around which the appendicular skeleton (limbs and girdles) is attached.

o Skull: The bony structure that houses and protects the brain. It also forms the structure of
the face.

e Vertebral Column (Spine): A series of 33 vertebrae extending from the skull to the
pelvis. It protects the spinal cord and provides structural support for the upper body.

e Ribcage: Composed of 12 pairs of ribs and the sternum (breastbone), the ribcage protects

the heart and lungs while supporting respiration. /@
2. Key Points and Definitions

o Axial Skeleton: The central part of the skeleton consisting of the skull, vertebral column,
and ribcage.
e Skull: The bony framework of the head that protects the brain and forms the face.
o Vertebral Column: Also called the spine, this is a series of 33 vertebrae that protect the
spinal cord and support the body.
o Cervical vertebrae: The first 7 vertebrae in the neck region.
o Thoracic vertebrae: The next 12 vertebrae that attach to the ribs.
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Lumbar vertebrae: The 5 vertebrae in the lower back.
Sacrum: A large, triangular bone at the base of the spine, formed by the fusion of
five vertebrae.
o Coccyx: The small tailbone at the end of the vertebral column.
o Ribcage: 12 pairs of ribs connected to the thoracic vertebrae, which protect the heart and
lungs.
e Sternum: The flat bone in the center of the chest, also known as the breastbone, to which
the ribs are attached.

3. Important Diagrams

o Diagram of the Axial Skeleton:
o Focus on labeling the three main components: skull, vertebral column, and
ribcage.
o Highlight the divisions of the vertebral column: cervical, thoracic, lumbar,
sacrum, and coccyx.
o Emphasize the protective role of the ribcage around the heart and lungs. [
o Vertebral Column Diagram:
o Show the individual vertebrae and their functions, with a focus on the differences
between cervical, thoracic, and lumbar vertebrae.
o Point out the location of the intervertebral discs, which cushion the vertebrae
and allow for flexibility.

4. Summary of the Topic

The axial skeleton forms the core of the human body, providing support, protection, and
structure. It consists of 80 bones, including the skull, vertebral column, and ribcage. The skull
protects the brain, the vertebral column safeguards the spinal cord, and the ribcage shields the
heart and lungs while aiding in breathing. Understanding the axial skeleton is crucial because it
not only supports the body but also protects vital organs. (117

5. Interactive Tips for Memorization

e Mnemonic for Sections of the Vertebral Column: C-T-L-S-C (Cervical, Thoracic,
Lumbar, Sacrum, Coccyx).
o Can Turtles Leap Swiftly and Crawl?
e Remember the Rib Pairs:
o 12 pairs of ribs protect vital organs like the heart and lungs. Think of "12 ribs" as
the 12 hours on a clock, keeping your body running smoothly all day! ®
e Skull Sections:
o The skull is like a helmet—imagine wearing a helmet to protect your brain when

you’re biking or skating. [ & &

Topic: Appendicular Skeleton
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1. Topic Explanation: Appendicular Skeleton

The appendicular skeleton consists of the bones of the limbs (arms and legs) and the girdles
(shoulder and pelvic) that attach them to the axial skeleton. It allows movement and supports the
body during physical activities such as walking, running, or lifting. The appendicular skeleton
includes 126 bones and is essential for mobility.

Upper Limbs: These include bones like the humerus (upper arm), radius, and ulna
(forearm), along with the bones of the wrist (carpals), hand (metacarpals), and fingers
(phalanges).

Lower Limbs: The bones of the legs include the femur (thighbone), tibia and fibula
(lower leg), the ankle bones (tarsals), foot bones (metatarsals), and toes (phalanges).
Shoulder Girdle: Made up of the scapula (shoulder blade) and clavicle (collarbone), this
connects the upper limbs to the axial skeleton.

Pelvic Girdle: This includes the pelvis, which connects the lower limbs to the spine and
supports the weight of the upper body.

1 Example: When you walk, your legs, connected to the pelvic girdle, move in coordination
with your arms for balance. This is possible thanks to the appendicular skeleton!

2. Key Points and Definitions

Appendicular Skeleton: Comprises the bones of the limbs and girdles that attach them
to the axial skeleton.
Shoulder Girdle: Made up of the clavicle and scapula, it connects the upper limbs to the
axial skeleton.
Pelvic Girdle: The structure that connects the lower limbs to the axial skeleton and
supports body weight.
Upper Limb Bones:
o Humerus: The bone of the upper arm.
Radius and Ulna: The two bones of the forearm.
Carpals: The wrist bones.
Metacarpals: The bones of the hand.
Phalanges: The bones of the fingers.
Lower Limb Bones:
Femur: The thighbone, the longest bone in the body.
Tibia and Fibula: The bones of the lower leg.
Tarsals: The ankle bones.
Metatarsals: The bones of the foot.
Phalanges: The bones of the toes.

o O O O

0O O O O O

3. Important Diagrams

Diagram of the Appendicular Skeleton:
o Focus on labeling the upper and lower limb bones, including the humerus,
radius, ulna, femur, tibia, and fibula.
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o Highlight the shoulder girdle and pelvic girdle as attachment points to the axial
skeleton.
o Show how the carpals, metacarpals, and phalanges are organized in the hands,

and similarly for the feet with tarsals, metatarsals, and phalanges. [ &Ge
4. Summary of the Topic

The appendicular skeleton is responsible for movement and consists of 126 bones, including
those in the limbs and the girdles that connect them to the axial skeleton. The upper limbs allow
activities such as lifting and writing, while the lower limbs support walking and running. The
shoulder girdle connects the arms to the torso, and the pelvic girdle attaches the legs to the spine,
also supporting the weight of the body. This structure is crucial for movement, balance, and

physical activities. [14e
5. Interactive Tips for Memorization

e Mnemonic for Upper Limb Bones: H-R-U-C-M-P (Humerus, Radius, Ulna, Carpals,
Metacarpals, Phalanges).
o Happy Rabbits Use Carrots, Maybe Parsley? N\
e Mnemonic for Lower Limb Bones: F-T-F-T-M-P (Femur, Tibia, Fibula, Tarsals,
Metatarsals, Phalanges).
o Fat Toads Find Tiny Mushrooms Perfectly @ &
e Shoulder and Pelvic Girdles:
o Remember the scapula as the "wing" that helps your arms fly like a bird’s wings!
[
o The pelvis is like a "basin™ (it literally means basin in Latin), holding your body
weight like a bowl. [

Topic: Role of the Skeletal System
1. Topic Explanation: Role of the Skeletal System

The skeletal system is vital for the support, protection, and movement of the human body. It
consists of bones and cartilage, providing structure and shape. Without the skeletal system, our
bodies would not have the support to stand upright or move.

e Support: The skeletal system provides a framework for the body, giving it structure and
support. Bones are like the "scaffolding™ of a building that holds everything together.

« Protection: Bones protect the vital organs. For example, the skull protects the brain, and
the rib cage shields the heart and lungs.

e Movement: Bones, in coordination with muscles, allow for movement. Joints, where
bones meet, are crucial in enabling flexibility and mobility.

e Mineral Storage: Bones store essential minerals like calcium and phosphorus, which are
released into the bloodstream as needed.

Join ExamKhani Community



https://examkhani.com/exclusive-class-10-biology-notes-kpk-board-download/
https://chat.whatsapp.com/CJirX7pyZFe7zOO8btPbUr

9 Download Other Chapters Notes >> examkhani.com

e Blood Cell Formation: The bone marrow, located in certain bones, is responsible for
producing red and white blood cells. This process is called hematopoiesis.

"1 Example: The skull acts like a helmet protecting the brain, and the bones in your legs support
your entire body when you walk or run! [14se

2. Key Points and Definitions

o Skeletal System: The framework of bones and cartilage that supports, protects, and
allows movement in the body.

e Support: Bones provide structure to the body and hold it upright.

e Protection: Key organs, like the brain and heart, are protected by bones such as the skull
and rib cage.

e Movement: Bones and muscles work together to enable motion, with joints allowing
flexibility.

e Mineral Storage: Bones store important minerals like calcium and phosphorus.

« Blood Cell Formation (Hematopoiesis): The production of blood cells occurs in the
bone marrow.

3. Important Diagrams

o Diagram of the Skeletal System:

o Focus on labeling the skull, rib cage, vertebral column, and long bones like the
femur and humerus.
Highlight how the rib cage encases and protects the lungs and heart. (][]
Emphasize the pelvic girdle and how it supports body weight and connects the
lower limbs to the axial skeleton.

o Use different colors to differentiate between the bones involved in protection,
support, and movement.

4. Summary of the Topic

The skeletal system serves several key functions: it provides support and structure, protects
vital organs, allows for movement with the help of muscles, stores important minerals, and
produces blood cells. Without the skeleton, the body would be without shape, protection, or the
ability to move. [4ae The rib cage, skull, and vertebral column are particularly important for

protecting delicate organs. The bones act as a reservoir of minerals that are released when
needed.

5. Interactive Tips for Memorization
e Mnemonic for Functions of the Skeletal System: S-P-M-M-B (Support, Protection,

Movement, Mineral storage, Blood formation).

""'Some People Make Marvelous Buildings" g
e Associations:
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o Imagine your bones as the steel beams of a skyscraper gl that hold everything
together.

o Think of the rib cage as a "cage" that keeps your heart and lungs safe [ O.

Topic: Composition of Skeleton
1. Topic Explanation: Composition of Skeleton

The human skeleton is composed of bones and cartilage, which work together to support and
protect the body while enabling movement. Bones are strong, rigid structures that give the body
shape, while cartilage is flexible and found in areas like the joints, nose, and ears. Bones are not
just dead structures; they contain living cells and tissues, including bone marrow, which
produces blood cells.

o Bones: These are hard, calcified structures made mostly of calcium phosphate and
collagen. Bones provide strength and durability. Examples of bones include the femur
(thigh bone) and humerus (upper arm bone).

o Cartilage: A softer, more flexible tissue that cushions joints and provides support where
flexibility is needed. Cartilage is found in places like the ears, nose, and between bones
at joints.

o Ligaments: These are tough bands of connective tissue that connect bones to other
bones, helping to stabilize joints.

e Tendons: These connect muscles to bones, allowing for the transfer of force when
muscles contract, enabling movement.

71 Example: Your knee joint is an excellent example of how bones, cartilage, ligaments, and
tendons work together. The femur (thigh bone) and tibia (shin bone) are connected by

ligaments, with cartilage cushioning the joint! D+
2. Key Points and Definitions

o Bones: Rigid structures made of calcium phosphate and collagen, providing support and
protection.

o Cartilage: Flexible tissue that cushions joints and supports soft structures like the nose
and ears.

e Ligaments: Tough connective tissues that bind bones together at joints.

« Tendons: Connect muscles to bones, allowing movement.

e Bone Marrow: Soft tissue inside bones responsible for producing blood cells.

e Calcium Phosphate: The mineral that gives bones their strength and rigidity.

e Collagen: A protein that provides flexibility and resilience to bones.

3. Important Diagrams
e Structure of a Long Bone:
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Highlight the diaphysis (shaft) and epiphysis (ends) of the bone.

Show the location of bone marrow inside the medullary cavity.

Include a visual of the periosteum, the outer covering of the bone.
Diagram of a joint: Show how bones connect with ligaments, cartilage, and
tendons. Focus on the knee joint with labels showing the femur, tibia, and
cartilage cushioning the joint.

O O O O

1 Tip: Pay attention to the cartilage and bone marrow in diagrams. They are crucial for
understanding both support and blood formation functions! Ml

4. Summary of the Topic

The skeleton is composed of bones, cartilage, ligaments, and tendons. Bones are rigid
structures made from calcium phosphate and collagen, providing the body's framework.
Cartilage is softer and more flexible, cushioning joints and supporting structures like the nose
and ears. Ligaments and tendons play essential roles in stabilizing joints and enabling
movement. Together, these components ensure that the skeleton can support, protect, and allow

for movement, while bone marrow inside the bones helps with blood cell formation. [147

5. Interactive Tips for Memorization

e Mnemonic for Composition of Skeleton: B-C-L-T (Bones, Cartilage, Ligaments,
Tendons).
""Bones Can't Live Tall" (&
e Associations:
o Think of bones as the walls of a house f, cartilage as the cushions on your
furniture «f, ligaments as the ropes holding everything together (1, and tendons
as the chains that pull everything into action! & &

Topic: Bone
1. Topic Explanation: Bone

Bones are rigid structures that form the framework of the body, providing support, protection,
and assisting in movement. They are made primarily of calcium phosphate and collagen. Bones
are not just hard and lifeless; they contain living cells and tissues, such as bone marrow, which
produces blood cells. There are different types of bones, such as long bones (e.g., femur), short
bones (e.g., carpals), flat bones (e.g., skull), and irregular bones (e.g., vertebrae).

« Functions of Bones:
o Support: Bones provide structure and shape to the body.
o Protection: Bones protect vital organs like the brain (skull), heart, and lungs (rib
cage).
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Movement: Bones, along with muscles, allow movement.
Storage of Minerals: Bones store essential minerals like calcium and

phosphorus.
o Blood Cell Formation: Bone marrow, found inside bones, produces red and

white blood cells. [1[]

1 Example: The skull protects your brain like a helmet, while the rib cage acts like a shield for
your heart and lungs! (10

2. Key Points and Definitions

« Bone: A hard, calcified structure that forms the skeleton, providing support, protection,
and enabling movement.

e Calcium Phosphate: A mineral that gives bones their strength.

o Collagen: A protein that provides flexibility to bones.

o Bone Marrow: Soft tissue inside bones responsible for producing blood cells.

« Long Bones: Bones that are longer than they are wide, like the femur.

« Flat Bones: Thin and flat bones like the skull.

« Short Bones: Small bones like the carpals in the wrist.

e Irregular Bones: Bones with complex shapes, like the vertebrae.

3. Important Diagrams

e Structure of a Long Bone:
o Show the epiphysis (ends of the bone), diaphysis (shaft), and medullary cavity
(hollow space inside the bone that contains bone marrow).
Highlight the periosteum, a membrane that covers the outer surface of the bone.
Focus on the compact bone (dense, hard outer layer) and spongy bone (lighter,
porous tissue inside).

1 Tip: Pay attention to the role of bone marrow in blood production!
4. Summary of the Topic

Bones are vital structures that not only provide support and shape to the body but also play key
roles in movement, protection of organs, storage of minerals, and production of blood cells. The
hard, dense nature of bones comes from calcium phosphate, while collagen provides flexibility.
Inside the bones, bone marrow generates blood cells. Different types of bones serve various
functions based on their shapes, such as long bones for movement and flat bones for protection.

4
5. Interactive Tips for Memorization

e Mnemonic for Bone Functions: SPMB (Support, Protection, Movement, Blood
formation).
""Super People Move Boldly" 0 3Y &
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e Associations:
o Imagine bones as the pillars of a house, giving structure and protection. The bone
marrow is like a factory inside the pillars that keeps producing new workers

(blood cells)! 33

Topic: Cartilage
1. Topic Explanation: Cartilage

Cartilage is a flexible, smooth connective tissue that covers and cushions the ends of bones at
joints, helping to reduce friction and absorb shock during movement. It’s not as hard as bone but
is strong and elastic, making it perfect for areas where flexibility is important. You can find
cartilage in places like the nose, ears, trachea, and joints. Unlike bones, cartilage doesn’t
contain blood vessels, so it heals more slowly when damaged.

"1 Example: When you press your nose or ears, you’ll notice they’re bendable—thanks to
cartilage! & €

2. Key Points and Definitions

o Cartilage: A flexible connective tissue found in joints, nose, ears, and other areas that
require flexibility.

o Hyaline Cartilage: The most common type of cartilage, found in the nose, trachea, and
at the ends of long bones.

o Elastic Cartilage: Contains more elastic fibers, found in the ear and epiglottis, providing
more flexibility.

« Fibrocartilage: The toughest type, found in intervertebral discs and knee joints,
providing strong support.

o Chondrocytes: Specialized cells found in cartilage that produce the matrix of cartilage
tissue.

e Matrix: The gel-like substance in cartilage that provides structure and flexibility.

3. Important Diagrams
e Structure of Cartilage:
o Show the chondrocytes (cartilage cells) embedded in the matrix.
o Highlight the lacunae, small spaces where chondrocytes reside.

o Explain the absence of blood vessels, showing how nutrients diffuse through the
matrix to reach the chondrocytes.

Q Focus: Pay attention to how the matrix provides both flexibility and strength to cartilage, and
how chondrocytes maintain the health of cartilage tissue.

4. Summary of the Topic
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Cartilage is a crucial component of the skeletal system, offering flexibility and cushioning to
joints and other parts of the body like the nose and ears. There are three types of cartilage:

o Hyaline cartilage (most common) found in the trachea and joints,

o Elastic cartilage found in the ears,

o Fibrocartilage (strongest) found in areas requiring heavy support like intervertebral
discs.

Cartilage cells, called chondrocytes, are responsible for maintaining the matrix, the gel-like
material that gives cartilage its unique properties. Since cartilage lacks blood vessels, it heals
more slowly than other tissues. [1[]

5. Interactive Tips for Memorization

« Mnemonic for Types of Cartilage: HEF (Hyaline, Elastic, Fibrocartilage)
""Happy Elephants Flex'" #Ge
e Associations:

o Think of hyaline cartilage as the soft cushion of your joints, elastic cartilage as
the stretchy part of your ear, and fibrocartilage as the tough pad that protects
your spine.

« Visual Aid: Imagine the chondrocytes as tiny workers inside a soft jelly-like factory (the
matrix), keeping everything flexible and strong! nel+;"

Topic: Joints
1. Topic Explanation: Joints

A joint is the point where two or more bones meet in the body. Joints allow bones to move in
various ways and are crucial for everyday movements like walking, running, and bending. Some
joints are flexible, like the knee, while others are fixed, like those in the skull. Joints are
supported by ligaments, tendons, and cartilage, which help maintain stability while allowing
movement.

1 Example: When you bend your arm, the elbow joint allows the bones of your upper arm and
forearm to move smoothly! e

2. Key Points and Definitions

e Joint: The location where two or more bones come together, allowing movement or
providing stability.
e Types of Joints:
o Immovable/Fibrous Joints: Fixed joints that don't allow movement (e.qg., skull
bones).
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o Slightly Movable/Cartilaginous Joints: Joints that allow limited movement
(e.g., spine vertebrae).
o Freely Movable/Synovial Joints: Joints that allow a wide range of movement
(e.g., knee, shoulder).
o Ligaments: Strong connective tissues that hold bones together at a joint.
« Synovial Fluid: Lubricating fluid in synovial joints that reduces friction between bones.
o Cartilage: Smooth tissue that covers the ends of bones at joints to reduce friction and

absorb shock.
3. Important Diagrams

o Diagram of a Synovial Joint:

Bones: Show two bones meeting at the joint.

Cartilage: Covering the ends of bones, acting as a cushion.
Synovial Fluid: Filling the joint capsule, reducing friction.
Ligaments: Holding the bones together.

O

O O O

Q Focus: When studying the diagram, pay attention to how the synovial fluid and cartilage
help in smooth movement, and how ligaments provide stability.

4. Summary of the Topic

Joints are essential structures that connect bones and enable movement in the body. There are
three main types of joints:

e Immovable/Fibrous Joints: These joints don’t move, like those in the skull.
o Slightly Movable/Cartilaginous Joints: These allow limited movement, such as

between the vertebrae.
o Freely Movable/Synovial Joints: These are the most flexible, allowing a wide range of

movements, such as the shoulder, hip, and knee. Joints are supported by ligaments,
cartilage, and synovial fluid, which work together to make movement smooth and

prevent injury. [ @
5. Interactive Tips for Memorization

e Mnemonic for Types of Joints: ICS (Immovable, Cartilaginous, Synovial)
"] Can Stretch!"" to remember that joints help with movement!

o Association:
o Think of synovial joints as the hinges on a door, allowing it to swing open and

closed.
o Immovable joints are like locked doors, keeping bones firmly in place.
e Visual Aid: Imagine ligaments as strong ropes that keep the bones tied together at a
joint, and synovial fluid as oil that keeps the parts moving smoothly without friction.

ol )

Join ExamKhani Community



https://examkhani.com/exclusive-class-10-biology-notes-kpk-board-download/
https://chat.whatsapp.com/CJirX7pyZFe7zOO8btPbUr

16 Download Other Chapters Notes >> examkhani.com

Topic: Muscles and Their Types
1. Topic Explanation: Muscles and Their Types

Muscles are specialized tissues in our body that contract and relax to produce movement. They
work in coordination with the skeletal system to help us move, lift objects, and perform other
activities. There are three main types of muscles: skeletal, smooth, and cardiac. Each type plays
a different role in the body, whether it’s voluntary movement, involuntary actions like digestion,
or pumping blood through the heart.

1 Example: When you walk or run, your skeletal muscles work to move your legs. Meanwhile,
your cardiac muscle is constantly pumping blood in your heart, without you even thinking about

it! @
2. Key Points and Definitions

Muscles: Tissues that have the ability to contract and produce movement.
Skeletal Muscles:
o Voluntary muscles that attach to bones.
o Controlled consciously (e.g., moving arms or legs).
Smooth Muscles:
o Involuntary muscles found in internal organs (e.g., stomach, intestines).
o Help in digestion and other automatic body functions.
Cardiac Muscle:
o Found only in the heart.
o Involuntary, works to pump blood throughout the body.
Tendons: Connective tissues that attach muscles to bones.
Contraction: The process where muscles shorten to pull on bones, causing movement.

3. Important Diagrams
o Diagram of the Three Types of Muscles:
o Skeletal Muscle: Striated (striped) appearance; attaches to bones via tendons.
o Smooth Muscle: Non-striated; found in internal organs like the intestines.

o Cardiac Muscle: Striated but unique to the heart, forming a network that helps
pump blood.

Q Focus: Pay close attention to how the muscle fibers are organized in skeletal muscles
compared to smooth and cardiac muscles. Noting the striations (lines) can help you distinguish
between them.

4. Summary of the Topic

Muscles are the tissues that make movement possible. There are three main types:

1. Skeletal muscles are voluntary muscles that allow us to control our movements.
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2. Smooth muscles are involuntary and help with processes like digestion.
3. Cardiac muscle is specialized to keep the heart beating and is also involuntary. Each

type of muscle is designed to perform a unique role in the body. RGN
5. Interactive Tips for Memorization

e Mnemonic for Muscle Types: SSC (Skeletal, Smooth, Cardiac)
o "Some Smart Cats" to remember the muscle types!
e Associations:
o Skeletal muscles are like puppets that you control with strings (voluntary).
o Smooth muscles work like automatic machines (involuntary), running processes
like digestion without your control.
o Cardiac muscle is like a drumbeat that keeps going in the background without
stopping (heartbeat).
« Visual Aid: Imagine skeletal muscles as strong ropes attached to your bones, smooth
muscles as smooth bands around your stomach and intestines, and cardiac muscle as a
powerful motor running your heart.

Topic: Antagonistic Movement of Skeletal Muscle

1. Topic Explanation: Antagonistic Movement of Skeletal Muscle

Antagonistic movement refers to the way skeletal muscles work in pairs to create movement.
When one muscle contracts, its partner muscle relaxes, and vice versa. These pairs are called
antagonistic muscles because they perform opposite actions to each other. For example, when
you bend your arm, your biceps contract, and your triceps relax. To straighten the arm, the
opposite happens: the triceps contract, and the biceps relax. This coordination allows smooth

movement of joints and limbs. @<

1 Example: When you kick a ball, your quadriceps contract to extend the leg, while your
hamstrings relax. To bend your leg again, the hamstrings contract, and the quadriceps relax.

2. Key Points and Definitions

e Antagonistic Muscles: A pair of muscles where one contracts while the other relaxes to
produce movement.

e Contract: The shortening or tightening of a muscle.

« Relax: The lengthening or loosening of a muscle.

o Biceps and Triceps: An example of an antagonistic pair in the arm.

« Flexion: Bending a joint (e.g., biceps contract, triceps relax to bend the elbow).

o Extension: Straightening a joint (e.g., triceps contract, biceps relax to straighten the
elbow).
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e Agonist Muscle: The muscle that contracts to produce movement.
« Antagonist Muscle: The muscle that relaxes while the agonist contracts.

3. Important Diagrams

« Diagram of Antagonistic Muscles in the Arm:
o Biceps (front of upper arm) and Triceps (back of upper arm).
o Flexion: Biceps contract, pulling the forearm upward, while the triceps relax.
o Extension: Triceps contract, pushing the forearm downward, while the biceps
relax.

Q Focus: Look closely at how one muscle contracts while the opposite relaxes to achieve
movement. Pay attention to the labels for flexion and extension, as these are key terms for
understanding antagonistic movement.

4. Summary of the Topic

Antagonistic muscles are pairs of muscles that work in opposition to each other. While one
muscle contracts to move a limb, the other relaxes to allow smooth motion. Examples include the
biceps and triceps in the arm and the quadriceps and hamstrings in the leg. This coordination

ensures that our movements are fluid and controlled. G Ge
5. Interactive Tips for Memorization

e Mnemonic for Muscle Pair Action: Think "*"BBC"" (Bend, Biceps Contract) and " TTR""
(Triceps, Tension, Relax). @
o BBC: When bending the arm, the biceps are the ones that contract.
o TTR: When extending the arm, the triceps contract while the biceps relax.
o Visual Association: Imagine a tug-of-war between the biceps and triceps—when one
side pulls (contracts), the other side lets go (relaxes) to allow movement.
« Movement Practice: Try bending and extending your arm while focusing on how your
biceps and triceps feel during each action. It can help reinforce the concept of
antagonistic movement.

@ Remember: Muscles work in pairs! For every action, there's an opposite and complementary
action.

Topic: Disorders of Skeletal Muscles

1. Topic Explanation: Disorders of Skeletal Muscles
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Skeletal muscles are essential for body movement, but like any part of the body, they can suffer
from disorders. These disorders can affect the muscle's ability to contract and relax, leading to
weakness, pain, or even paralysis. Some common skeletal muscle disorders include muscle
cramps, muscle strains, and more severe conditions like muscular dystrophy and myasthenia
gravis. Understanding these conditions helps in recognizing their causes and how they affect our

movement. &5 @

"1 Example: A common muscle disorder is a cramp, where the muscle contracts uncontrollably,
causing pain.

2. Key Points and Definitions

e Muscle Cramps: Sudden, involuntary contractions of a muscle, often caused by

dehydration or overuse. &

e Muscle Strain: Damage to a muscle or its attached tendons due to overstretching or
tearing. Often happens during sports. X9 @

e Muscular Dystrophy: A group of genetic disorders that cause progressive muscle
weakness and degeneration over time.

e Myasthenia Gravis: An autoimmune disorder that disrupts the communication between
nerves and muscles, leading to weakness and fatigue.

« Tetanus: A bacterial infection that leads to muscle stiffness and spasms, especially in the
jaw and neck.

3. Important Diagrams

o Diagram of a Muscle Strain:
o Shows how muscle fibers tear due to overstretching. Focus on the torn muscle
fibers and how they affect movement.
o Visualize the affected tendons and the tearing points to understand the damage
that occurs.

Q Focus: Pay close attention to where the tears in the muscle fibers occur, as it helps to
understand how strains affect muscle function. Also, note how different disorders affect various
parts of the muscle and nervous system.

4. Summary of the Topic

Skeletal muscle disorders include a variety of conditions that can range from minor issues like
cramps to severe genetic conditions like muscular dystrophy. Muscle cramps are involuntary
contractions that can cause pain, while muscle strains occur due to overstretching or tearing of
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muscles. More serious disorders like muscular dystrophy and myasthenia gravis affect the
muscles' ability to function properly over time, leading to progressive weakness. @ Ge

5. Interactive Tips for Memorization

e Mnemonic for Types of Disorders: Use the mnemonic ""CMSM™ for Cramps, Muscle

Strains, Muscular Dystrophy, and Myasthenia Gravis.
o Think of "CMSM" as "Careful Muscles Stay Mighty" [ ®

e Association for Cramps: Remember "'C" for Cramp and "'C"" for Contraction—
cramps are when muscles contract uncontrollably.

e Visual Reminder: Picture a tug-of-war with muscles—if they’re overstretched (strain)
or tightening uncontrollably (cramp), movement becomes painful or difficult.

o Practice Application: Stretch your muscles lightly and feel how they react—when you
overstretch, it mimics what happens during a muscle strain. It helps in remembering what
strain feels like.

Topic: Osteoporosis

1. Topic Explanation: Osteoporosis

Osteoporosis is a condition where bones become weak and brittle. This happens because the
bone tissue loses density over time, making it fragile and prone to fractures. The bones most
affected are usually the hip, spine, and wrist. Osteoporosis is more common in older adults,

especially women after menopause, due to decreased levels of estrogen. 29

71 Example: Imagine a chalk stick; it can break easily if you apply too much pressure. Similarly,
bones with osteoporosis can fracture from small impacts that wouldn’t normally cause harm.

2. Key Points and Definitions

e Osteoporosis: A bone disease characterized by a decrease in bone density, making bones
weak and brittle. [

e Bone Density: The amount of bone tissue in a certain volume of bone; low density means
weaker bones. ¢

e Fracture: A break in the bone, which can easily happen in individuals with osteoporosis
due to weakened bones. A

e Calcium: A vital mineral for maintaining strong bones; low levels can contribute to
osteoporosis. [
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o [Estrogen: A hormone important for bone strength in women; a decrease after menopause
can lead to osteoporosis. EY

3. Important Diagrams

o Diagram of a Healthy Bone vs. Osteoporotic Bone:
o The healthy bone is shown with a dense structure, while the osteoporotic bone
appears porous and fragile.
o Focus: Pay attention to the spongy appearance of the osteoporotic bone; this

porosity is what makes bones weak and more likely to break. [1Q

Q Focus Areas: Notice how the bone structure changes in osteoporosis. The spaces inside the
bone become larger and the bone looks less dense, leading to fractures even with minor injuries.

4. Summary of the Topic

Osteoporosis is a condition that causes bones to become weak and more likely to break due to a
reduction in bone density. The condition is more common in elderly individuals, especially
women after menopause. Factors like low calcium intake, hormonal changes, and age contribute

to this disease. Proper calcium intake and exercise can help in preventing osteoporosis. [1A

5. Interactive Tips for Memorization

Mnemonic for Osteoporosis: Use the mnemonic "WEAK"* to remember the symptoms
and risk factors:
o Women (higher risk after menopause)
o Elderly (age increases risk)
o Activity (lack of exercise weakens bones)
o K for Calcium (deficiency leads to weaker bones) ® ¢
e Calcium Reminder: Think of calcium as the "cement" that holds the bones together! (1]
e Visual Association: Picture a porous sponge to represent bones with osteoporosis. This
will help in understanding how fragile osteoporotic bones become.
e Quick Recall: To remember estrogen’s role in women, link it to the phrase ""Estrogen

equals strong bones."" ==

Topic: Arthritis
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1. Topic Explanation: Arthritis

Arthritis is a condition that affects the joints, causing pain, swelling, and stiffness. It usually
worsens with age, and there are several types, with osteoarthritis and rheumatoid arthritis
being the most common. Osteoarthritis occurs when the cartilage that cushions the ends of bones
wears down, while rheumatoid arthritis is an autoimmune disorder where the immune system

attacks the joints. [

Example: Imagine hinges on a door becoming rusty over time, making it harder to open and
close the door smoothly. Similarly, arthritis makes joint movements painful and difficult.

2. Key Points and Definitions

o Arthritis: Inflammation of the joints causing pain, stiffness, and swelling. (13
« Osteoarthritis: A degenerative joint disease where the cartilage between bones breaks

down, leading to bone friction. 4L
e Rheumatoid Arthritis: An autoimmune disorder that causes the body’s immune system

to mistakenly attack the joints. O X%

« Cartilage: A smooth tissue that covers and cushions the ends of bones in joints. It helps
in smooth movement without friction. [

« Joint Stiffness: Difficulty in moving the joint, commonly experienced after rest or in the

morning. &3
« Swelling: Fluid build-up in joints, causing inflammation and discomfort. @ [

3. Important Diagrams

o Diagram of a Healthy Joint vs. Arthritic Joint:
o The healthy joint has smooth cartilage and a clear space between bones.
o The arthritic joint shows worn-out cartilage, bone friction, and swelling.
o Focus: Notice how the cartilage is thinner in the arthritic joint and how bones rub

against each other, causing pain. 1Q

Q Focus Areas: Observe the narrowing of the joint space in arthritis and how inflammation
leads to joint swelling and discomfort.

4. Summary of the Topic
Arthritis is a joint disorder that leads to pain, swelling, and stiffness, making movement difficult.
It can affect anyone but is more common in older people. The two most common forms are

osteoarthritis, which results from cartilage breakdown, and rheumatoid arthritis, where the
immune system mistakenly attacks the joints. Proper treatment, including medications, physical

therapy, and sometimes surgery, can help manage arthritis symptoms. ¢®

5. Interactive Tips for Memorization
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e Mnemonic for Arthritis Types: Use the mnemonic ""OR™ to remember the two main
types of arthritis:
o Osteoarthritis: Overuse and Old age-related cartilage wear.

o Rheumatoid arthritis: Remember R for Rogue immune attack. ® ¥
e Visual Association: Picture rusty door hinges to remind you of how arthritis stiffens

joints and makes movement difficult. Bl
e Quick Recall: To remember the difference between the two types, associate
osteoarthritis with wear and tear (as if the joint is a well-used machine) and

rheumatoid arthritis with attack (as if the body is fighting itself). Xs*
e Calm Morning Stiffness: Think of Rheumatoid Arthritis and ""Rising with

Stiffness'"—a common symptom experienced in the morning. &

Key Points of Chapter 13: Support and Movement

1. Introduction to Support and Movement

« Support and movement are essential for the stability, shape, and mobility of living
organisms. [
o The skeletal system and muscular system work together to provide support, protect

internal organs, and enable movement. [ 14y

2. Human Skeleton

e The human skeleton consists of 206 bones and is divided into two parts: Axial skeleton
and Appendicular skeleton. @

o Axial skeleton includes the skull, vertebral column, and rib cage, providing support for
the central body. [

« Appendicular skeleton consists of bones of the limbs and girdles, facilitating movement.
]

3. Composition of Bones

« Bone tissue consists of collagen fibers (for flexibility) and calcium salts (for hardness).

G|
« Bones are classified as long, short, flat, or irregular based on their shape. [
e The bone marrow inside the bone is responsible for producing blood cells. [
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4. Joints

« Joints are where two or more bones meet, allowing for movement. [leo
e Types of joints:
o Immovable joints: Found in the skull, allowing no movement. [
o Slightly movable joints: Found between vertebrae, allowing limited movement.
[
o Freely movable joints (synovial joints): Allow full range of movement (e.g.,
shoulder and knee). (1 Q

5. Cartilage

o Cartilage is a smooth, flexible tissue found at the ends of bones to prevent friction during
movement. [

« Italso provides structure in areas like the nose and ears. €

6. Muscles and Their Types

« Skeletal muscles: Voluntary muscles attached to bones, responsible for movement. e[’

e Smooth muscles: Involuntary muscles found in organs like the stomach and intestines,
controlling internal processes. [

e Cardiac muscles: Involuntary muscles that make up the heart, allowing it to pump blood.

)
v

7. Antagonistic Muscles

o Skeletal muscles work in antagonistic pairs, where one muscle contracts while the other
relaxes to create movement (e.g., biceps and triceps). @e—

8. Disorders of Skeletal Muscles
« Muscular dystrophy: A genetic disorder causing muscle weakness and degeneration. 3

e Muscle cramps: Sudden involuntary contractions of muscles, often due to dehydration or
lack of minerals. »
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9. Disorders of the Skeletal System

o Osteoporosis: A condition where bones become weak and brittle due to loss of bone
mass, common in older adults. [1®

o Arthritis: Inflammation of the joints, causing pain and stiffness. There are different
types, including osteoarthritis and rheumatoid arthritis. [ ¥

10. Role of Skeletal and Muscular Systems

e Support: Provides structure and shape to the body. [

o Protection: Safeguards vital organs (e.g., skull protecting the brain, rib cage protecting
the heart and lungs). @O

« Movement: Enables movement through the coordination of muscles and bones. &3

« Mineral storage: Bones store important minerals like calcium and phosphorus. [

e Blood cell production: Bone marrow produces red and white blood cells. [
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