
11.2 – MUSCLES AND MOVEMENT 
 

MOVEMENT  

 

  Movement works on a lever principal  

o Muscles can only pull 

o Muscles pull on bones or exoskeleton to move body 

 

  Muscles work in antagonistic pairs to provide movement  

o Pairs of muscles that work against each other for opposite movements at a joint 

o Flexor = Muscles that bends the joint 

o Extensor = Muscle that straightens the joint  

 

 
 

 

 

  Major Part of a Joint:  

o Bone or exoskeleton = The hard part that is moved by muscles 

 Made of calcium carbonate (bone) or chitin (exoskeleton) 

o Muscles = Fibrous proteins that moves bones/exoskeleton 

 Can only shorten/pull 

o Tendons = Connect bones and muscles  

o Ligament = Connect bone to bone  

o Cartilage/fluid = Covers ends of bones to lubricate the joint   
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  Joint: A part of the body where two bones fit together 

o Often associated with a type of movement 

 

  Types of joints:  

o Hinge = like a door  

 Only allows movement in one plane  

 Forward and back 

 Example = Elbow or knee 

o Ball and socket = Like a joystick  

 Allows movement in several planes  

 Forward and back, 

and left and right, 

and twist 

 Examples = Shoulder or hip 

 

 

ELBOW JOINT 

 

  The elbow join is an example of a hinge joint 

 

  You should be able to annotate a diagram of the human elbow 

o Bicep = Flexor muscle 

o Tricep = Extensor muscle 

o Bones include the Humerus, Radius and Ulna 

o Cartilage covers the ends of the bones to prevent friction 

o The joint capsule is a ‘bag’ between the bones at the joint 

o It is filled with synovial fluid to prevent friction 
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MUSCLE CONTRACTION 

 

  Muscle Fiber: This is the word for a muscle cell 

o Muscle cells are long and have many nuclei (multi-nucleated) 

 

  Myofibrils: Long fibrous proteins found in muscle fibers 

o There are two main types of myofibrils 

1. Actin = A fibrous protein known as the “thin” filament 

2. Myosin = A fibrous protein known as the “thick” filament 

 

  Sarcoplasmic reticulum: A membrane wrapping the myofibrils 

o Releases calcium (Ca2+) into the myofibrils when triggered by a nerve impulse, 

which begins the process of contracting a muscle 

 

  Myosin is the thick protein filament  

o Has “heads” that bind to binding sites on actin, then bend to pull muscles shorter  

o Powered by ATP  

  Actin is the thin protein filament  

o Has binding sites for myosin heads 

 Binding sites are usually covered to prevent accidental contraction  

 Tropomyosin = The molecule that covers the binding sites on actin 

 Tropomyosin moves off binding sites when calcium is present 

 

  



Sarcomere 

   Sarcomere: A repeating unit of overlapping actin and myosin in a myofibril 

o Z-lines = The ends of a sarcomere 

 Made of a disk of proteins 

o M-line = The middle of a sarcomere 

o Myosin and actin overlap in the darkest part of a sarcomere 

o Lightest part of a sarcomere is just actin 

 

  

 

 

 
  

 

 

 

 

 

  Sarcomeres get shorter when a muscle contracts 

o Myosin and actin overlap more 

o Dark band of myosin in the middle stays the same length, but Z-lines get closer together 
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Process of muscle contraction 

                  Muscle cells are called muscle fibers 

1. Nerve impulse reaches the muscle fiber, secreting acetylcholine (neurotransmitter)  

into the synaptic gap 

o Makes the sarcoplasmic reticulum secrete Ca2+ into myofibrils  

2. Myofibrils are made of actin and myosin  

o Actin is thin and myosin is thick filament  

o Actin is covered in tropomyosin when muscle is relaxed  

3. Calcium from sarcoplasmic reticulum binds to tropomyosin  

o Tropomyosin moves off actin, exposing binding sites for myosin heads 

(binding site for calcium is called troponin) 

4. Myosin heads bind to binding sites on actin 

o The bond between actin and myosin is called a “cross bridge”  

5. Myosin heads pivot and pull actin inwards (bends 45o)  

o Myosin and actin slide past each other  

o Muscle sarcomere shortens  

6. ATP is used to break the cross bridge (bond) and reset/cock the myosin head  

o ATP turns into ADP+Pi   

7. Process continues until muscle is flexed 

o Myosin heads reach further each time, contracting the sarcomere more  
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