Chapter 1 - The Basics
[image: http://puzzlemaker.discoveryeducation.com/puzzles/67281xgesa.png]
Across
4. Components of movement (e.g., force, mass).
6. Skull, vertebrae, sacrum, coccyx
Down
1. The mechanical forces on the body.
2. This structure protects, supports, provides shape, assists with movement, produces blood, and stores calcium.
3. The study of movement.
4. Forces that cause movement.
5. Upper and lower extremities

	Kinesiology & Biomechanics 
Defined
	





	

	Kinetics & Kinematics Defined
	





	

	Descriptions of Positions (2) or Locations (19)
(e.g., Anatomical)
	









1. Positions and Location


	

Types of Motions (2)


	






	Joint Movements (28) (Osteokinematics)
	









2. Joint Movements

Chapter 2 – Skeletal System

	Functions of the Skeleton (6)
	




	Types of Skeleton (2)
Identify the bones or sections of each
	




	


	Composition of Bone
(Types of Tissue)
	





	Structure of Bone
(Parts of a the bone)
	





	Types of Bones (5)
(Provide examples of each type)
	










3. Draw a Humerus and a Femur 
a. Label the Parts (Diaphysis, Epiphysis, Epiphyseal Plate, Metaphysis, Endosteum, Periosteum, Medullary Canal) (p. 15)
b. Identify the “Pressure Epiphyses” and “Traction Epiphyses” of each bone (p. 16)



Chapter 3 – Articular (Joint) System

	Stability vs Mobility
	




	Classification of Joints (5)
& 
Structure of each
	




	


	


	
	




	*
	

	*Diarthroidal Joints (4)
	Shape
	Motion
	Example

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	Joint Structure
	





	Planes (3*), 
Axes (3*) & Motions
	Plane
	Axis
	Joint Motion when in Anatomical Position

	
	


	
	

	
	



	
	

	
	



	
	



4. Axes, Planes, Motions
	Sprain vs Strain
	



	


Chapter 4 – Arthrokinematics
	Osteokinematics 
(Joint Motion)
(revisited)
	





	End-Feel (2)
“Quality of the feel when slight pressure is applied at the end of the PROM”
	Normal (3)
	Abnormal (4)

	
	








	

	Arthrokinematic Motion 
“How two joint surfaces move on each other during osteokinematic joint movement”
(Joint Surface Motion)
	Roll
	Glide/Slide
	Spin

	
	







	
	

	Convex-Concave Rule
“Shape determines motion”
	Convex Shape
	Concave Shape

	
	







	


	Accessory Motion Forces
	Traction/Distraction/Tension
	Approximation/Compression

	
	



	

	
	Shear
	Bending/Torsion

	
	



	





Chapter 5 – Muscular System
	Muscle Attachments
(p. 39)
	Insertion
	Origin

	
	



	

	Reversal of Muscle Action
	


	Muscle Names (7)
	Location
	Shape
	Action

	
	


	
	

	
	Number of Heads or Divisions
	Attachments
	Direction of the Fibers

	
	


	
	

	
	Size of the Muscle
	

	
	


	

	Muscle Fiber Arrangements (2)
(p. 41)
	Parallel (4)
	Oblique (3)

	
	



	



	
	

	
	
	
	
	



1. Clay Shapes, Fiber Arrangements




	Functional Characteristics of Muscle Tissue
	Normal Resting Length
	Irritability

	
	



	

	
	Contractility
	Extensibility

	
	



	


	
	Elasticity
	

	
	



	

	Length-Tension Relationship

Hamstring Example
(2-joint muscle)
(p. 43)
	Tension
	Tone

	
	

	


	Active & Passive Insufficiency (p. 43)
	Active
	Passive

	
	
	

	Tenodesis 
(Tendon action of a muscle)
(p. 44)
	



2. Tenodesis
	Types of Muscle Contraction
	
	Isometric
	Isotonic
	Isokinetic

	
	Defined
	
	
	

	
	AKA
	
	
	

	
	Subdivisions
	
	
	

	
	
	
	
	

	Features of Concentric 
& 
Eccentric Contractions
(p. 46)
	Concentric (3)
	Eccentric (3)

	
	
	

	Comparison of Concentric 
&
Eccentric 
Contractions
(p. 46)
	Type of Contraction
	Joint Motion Occurring*
	Active Muscle Group*

	
	Concentric
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	Eccentric
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



3. Weight Room for concentric and eccentric activity

	Roles of Muscles
(p. 48)
	Agonist
	Antagonist

	
	



	

	
	Concontraction
	Stabilizer

	
	



	

	
	Neutralizer
	Synergist

	
	



	

	Angle of Pull
	




	Kinetic Chains
	Closed
	Open

	
	



	





Chapter 6 – Nervous System
	CENTRAL NERVOUS SYSTEM (2)

	BRAIN

	Cerebrum
	Hemispheres (2)
	



	
	Lobes (4)
	





	Brainstem
	Midbrain
	



	
	Medulla Oblongata
	



	Cerebellum 
(Little Brain)
	




	Brain Protection
	Skull
	Meninges (3)

	
	




	

	SPINAL CORD

	Anatomy
	














Central Nervous System

Terminology & Concepts from Chapter 6
Central Nervous System
Peripheral Nervous System
Cranial Nerve (12)
Peripheral Nerve
Dermatomes
Myotomes
Plexus
1. Cervical
1. Brachial
1. Lumbosacral
Ascending & Descending Tracts
(Afferent & Efferent Tracts)
(Sensory & Motor Tracts)
Dorsal Root (Sensory Nerve)
Dorsal (Posterior) Root Ganglion
Anterior Root (Motor Nerve)
Brain Lobes
Meninges
1. Dura Mater
1. Arachnoid
1. Cerebrospinal Fluid
1. Pia Mater

[image: http://www.merckmanuals.com/media/home/figures/NEU_brain_move_muscle_periph.gif]




[bookmark: _GoBack]

[image: http://t0.gstatic.com/images?q=tbn:ANd9GcRHrwhnEBxLFJ2kuOeDrBKkb7Ko1zWjFLk6UNmDTra_CM4EPHcD]Subdural Space
Vertebral Bone

Dorsal Root Ganglion
Vertebral Body

Spinal Meninges
Pia Mater
Arachnoid
Dura Mater
Subarachnoid Space
Epidural Space







[image: http://johnhawks.net/graphics/vertebral_column_labeled_colored_2010.png]
[image: http://apbrwww5.apsu.edu/thompsonj/Anatomy%20&%20Physiology/2010/2010%20Exam%20Reviews/Exam%204%20Review/12-28a_SpnlCrdPost.JPG]




[image: http://apbrwww5.apsu.edu/thompsonj/Anatomy%20&%20Physiology/2010/2010%20Exam%20Reviews/Exam%204%20Review/spinal%20cord.fig.12.27b.jpg]























[image: http://classconnection.s3.amazonaws.com/766/flashcards/182766/png/spinal_cord_cross_section1320618167254.png]



[image: CNS]
Anterior (Ventral) Root
Inter-Vertebral Foramen


Spinal Nerve Trunk
Dorsal Root Ganglion

Posterior (Dorsal) Root









[image: http://t2.gstatic.com/images?q=tbn:ANd9GcSStSwuywYnaWZFg0HCvJ7tFllBFUmLfXegNfnQ-yB_Gvo4fxn7]Motor Response (Contraction)
Motor Neuron
Efferent Fibers
Dorsal Root Ganglion & Afferent Fibers
Motor Nerve
Stimulus
Internuncial Cell






[image: http://classconnection.s3.amazonaws.com/467/flashcards/2070467/png/withdrawalreflex1350327453428.png]





[image: http://academic.kellogg.edu/herbrandsonc/bio201_mckinley/f16-13_monosynaptic_and_c.jpg]


Dermatomes & Myotomes


[image: http://classconnection.s3.amazonaws.com/635/flashcards/863635/jpg/dermatomes_11319593097567.jpg]




[image: http://3.bp.blogspot.com/_lIEoKjMgqUc/TReOj73efhI/AAAAAAAAAKg/5y1uhYyc9yw/s1600/Cervical%2BAnd%2BLumbosacral%2BDermatomes%2BAnd%2BMyotomes%2BEmergency%2BMedicine%2BPractice_1.JPG.jpeg]
[image: http://legacy.owensboro.kctcs.edu/gcaplan/anat/notes/Image545.gif]

[image: http://legacy.owensboro.kctcs.edu/gcaplan/songbook/f0422-01.jpg]
[image: http://i2.squidoocdn.com/resize/squidoo_images/590/draft_lens9367851module101707271photo_1274378515Cranial_Nerves_Chart.jpg]





[image: http://encyclopedia.lubopitko-bg.com/images/Typical%20reflex%20arc.jpg]
Agonist & Antagonist Motor Nerve Unit

Working together to allow a contraction (plantar flexion in 
this case).
[image: http://media.wiley.com/mrw_images/els/articles/a0000204/image_n/nfgz001.gif]
Nervous System Build or Draw
Option 1					Option 2

Include:			Include in drawing:
Sensory Neuron			Under surface of brain
Motor Neuron					
Spinal Cord Cross Section	Build with Clay on drawing:
Dorsal Root Ganglion		12 Cranial Nerves
					Motor 
Either					Sensory
Agonist & Antagonist Unit 		Both
OR
Sensory & Motor Unit
Sensory & Motor Tracts of Nerve Fibers

Afferent (Sensory) impulse to CNS
Efferent (Motor) impulse to muscle to cause action
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CHAPTER 8 - BIOMECHANICS

I. Newton’s 3 Laws of Motion

A. Law of Inertia
1. An object at rest tends to stay at rest and an object in motion tends to stay in motion
2. Force overcomes the inertia; object moves, stops or changes direction
3. Comic
4. https://www.facebook.com/messages/karen.hostetter.39

B. Law of Acceleration
1. The amount of acceleration depends on the strength of the force applied to an object
2. Change in direction depends on force applied to it
3. Acceleration is inversely proportional to Mass (F = MA); therefore, A = F/M


[image: http://sciencecity.oupchina.com.hk/npaw/student/glossary/img/newtons_laws_of_motion_1.jpg]




[image: http://www.aaronswansonpt.com/wp-content/uploads/2011/06/Fma-Griffey.jpg]
C. Law of Action-Reaction 
1. For every action, there is an equal and opposite reaction http://www.youtube.com/watch?v=jid7Nlzfet8  (Newton’s Cradle)
2. Strength of the reaction is always equal to the strength of the action, and it occurs in the opposite direction
3. Comic

II. Force
A. Either a push or pull (compression or tension)
B. Vector = magnitude and direction
[image: http://www.umich.edu/~bme332/Ch5boundarycond/shoulderforce.jpg]

C. Linear Force – same or opposite direction in a line

D. Parallel Force – back brace example (p 96) – same plane, but different levels (opposite must be in middle of other forces, otherwise torque)

E. Concurrent Force – different directions = resultant Force (parallelogram method)


[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTIMfH0acKTjSxvcFQ6ZdM6LTLcp3zb8YCxj7TVwdbhokO4vFl6]





F. Force Couple – two or more forces act in different directions for a “turning effect”
1. Deltoid and supraspinatus  (without the force couple the convex/concave rule is in effect and the head of the head of the humerus rolls upward, but the glide pulls it [downward] out of the glenoid fossa)

[image: http://ericcressey.com/wp-content/uploads/2011/02/deltoid-supraspinatus-300x269.jpg]
III. Torque – “Moment of Force” (“moment arm”) 
A. Ability of a force (muscle) to produce rotation around an axis (joint)

[image: Torque-of-the-Quadriceps.png (1352×989)]

B. Amount of force needed by a muscle contraction to cause rotary joint motion
1. Depends on
a. Strength of the force (Magnitude) 
b. Perpendicular distance from force’s line of pull to the axis of rotation (Moment Arm) (p 97+)
c. The longer the moment arm, the less effort necessary for movement


IV. Stability 
A. Equilibrium = Balanced[image: http://www.gearfuse.com/wp-content/uploads/2009/01/wiifit_controlled_labyrinth_game.jpg]















B. Gravity = Mutual Attraction between earth and an Object

C. Center of Gravity (COG) = balance point of an object at which torque on all sides is equal 
1. May be within body or may be outside of body
2. Point at which all three planes intersect


[image: https://encrypted-tbn3.google.com/images?q=tbn:ANd9GcQ0pQ4fKOzCY-JC3QaYJ1JyX4h-hCicNwyFOzYrC-VB9g6Enemh]		[image: https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcT6zaSa4S7yOghdK7Ow14IjOz04D2RicGqtojeR5i03oT8t6nvRnf42R9Wz]X



[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcRu8znaG50xTPcrcf35stf8bVE5FMR_wE7WVqIn7qZUFSiTH6By] 		 [image: http://visual.merriam-webster.com/images/sports-games/winter-sports/snowboarding/snowboarder.jpg]
[image: http://myinversiontablereviews.com/wp-content/uploads/2012/08/inversiontable.jpg]

[image: http://myinversiontablereviews.com/wp-content/uploads/2012/08/inversiontable.jpg]
[image: http://myinversiontablereviews.com/wp-content/uploads/2012/08/inversiontable.jpg]



D. Base of Support (BOS) = part of a body that is in contact with the supporting surface
[image: http://what-when-how.com/wp-content/uploads/2012/08/tmp61b647_thumb.png]
E. Line of Gravity (LOG) = imaginary vertical line passing through the COG towards the center of the earth
F. Stable Equilibrium – to disturb = “uncentering” COG


V. Unstable Equilibrium – minimal force required to disturb object
A. Neutral Equilibrium – COG doesn’t change (e.g., a ball rolling)
B. Six Principles
1. Lower COG = more stability
2. COG & LOG must remain within BOS to be stable (wider BOS = more stability)
3. Stability increases as BOS widens in direction of force (e.g., windy day)
4. Large mass = greater stability
5. Greater friction = greater stability
6. Better balance when focus on stationary object



VI. Simple Machines (4 of ‘em)

A. Classes of Levers (leverage)
Terms: Force (Muscle Action)
	Axis (Joint to which action occurs)
	Resistance (Weight or pressure against the force or muscle action)
 	Mnemonics:  “FAR   FRAm  AFaR”	(far from afar)
		“ARF” – if A is middle = 1st Class; R = 2nd Class; F = 3rd Class

1. First Class (F A R)
Force			Axis		   	Resistance  

a. Ruler			Pencil			Book

b. Neck Muscles		Base of Skull		Wt of Hd

2. Second Class (F R A)
Force 			Resistance		Axis

a. Lift			Whbarrow Load	Wheel

b. Gastrocnemius		Body Weight		MTP jt

c. (eccentric)
Elbow Ext 		Against Gravity	Elbow jt
			
3. Third Class (A F R)
Axis			Force			Resistance

a. Boat Tie		Push			Wt of Boat

b. Elbow			Biceps			Forearm Wt

                    [image: http://www.hawaiianshirtray.com/wp-content/uploads/2011/02/Levers-500x346.jpg]
[image: https://encrypted-tbn3.google.com/images?q=tbn:ANd9GcTvimxb4qbzQpTesduh6tB_n_XXX3YAjAWGu3oaN-e4zS6nUw_PQA]
ARF = 2nd Class Lever
Balance point 









Balance point 

[image: https://encrypted-tbn3.google.com/images?q=tbn:ANd9GcTvimxb4qbzQpTesduh6tB_n_XXX3YAjAWGu3oaN-e4zS6nUw_PQA]

AFR = 3rd Class Lever










Examples:		Force			Axis			Resistance		

First Class:  												

													


	   			Force			Resistance		Axis
Second Class:												

													


				Axis			Force			Resistance
Third Class:												

													



B. Pulleys (tendons / retinaculae / grooves)
1. Fixed Pulley – attached on “resistance” side
2. Axis – joint axis/pulley action
3. Force – Muscle Contraction
4. Always act as 1st Class Lever with the axis between the resistance and the force
5. Examples
a. Peroneus Longus – Superior & Inferior Retinaculum
b. Peroneus Brevis – Superior & Inferior Retinaculum
c. Peroneus Tertius – Inferior Extensor Retinaculum
d. Long Head of Biceps Tendon – Transverse Ligament



[image: http://www.blackburnfeet.org.uk/images/latAnkleStructures3.jpg]


1. Superior Peroneal Retinaculum
2. Inferior Peroneal Retinaculum
3. Inferior Extensor Retinaculum
No number = Superior Extensor Retinaculum

**Create on the Skeletons

**Show flexor video clip  Video

[image: Anterolateral view of the ankle. Anatomic dissection. 1 Anterior talofibular ligament; 2 anterior tibiofibular ligament; 3 fibular insertion of the calcaneofibular ligament; 4 superior extensor retinaculum; 5 inferior extensor retinaculum; 6 peroneus tertius tendon; 7 extensor digitorum longus tendons; 8 superior peroneal retinaculum; 9 inferior peroneal retinaculum; 10 peroneus brevis tendon; 11 peroneus longus tendon; 12 extensor digitorum brevis muscle]

1 Anterior talofibular ligament 
2 anterior tibiofibular ligament
3 fibular insertion of the 
   calcaneofibular ligament
4 superior extensor retinaculum
5 inferior extensor retinaculum
6 peroneus tertius tendon

7 extensor digitorum longus 
   tendons
8 superior peroneal retinaculum
9 inferior peroneal retinaculum
10 peroneus brevis tendon
11 peroneus longus tendon
12 extensor digitorum brevis 
     muscle
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[image: schultstab_006]
Long Head of Biceps Tendon running through the Intertubercular (Bicipital) Groove

Held in place by the Transverse Ligament

[image: http://www.shoulderdoc.co.uk/images/uploaded/bicep%20heads2.jpg]


C. Wheel and Axle
1. Shoulder ER with elbow extended 
vs 
2. Shoulder ER with elbow flexed to 90degrees

D. Inclined Plane – for ease of access in therapeutic Settings (rise vs run)
1. None in the human body

TBBT Example of physics:  http://www.youtube.com/watch?v=MVywNxUjPWQ


8 Principles of Human Movement (abbreviated)

1. The greater the size of the base of support, lower center of gravity, line of gravity within the base of support, greater mass = greater stability

2. Use of all joints = greater force

3. Use of all joints in sequential order = greater velocity

4. Force produced over greater distance or time is increased; Absorb force over longer time or distance - “give” to absorb force

5. Longer levers produce more force (Longer the implement, faster end is moving – may give up control)

6. Direction of force is governed by “equal and opposite reactions”

7. Rotations are created by off-center forces

8. Pulling limbs closer to axis of rotation = greater speed of rotation. Important in recovery and striking movements; Moving limbs away from axis = slower speed of rotation



Biomechanics

1. List these athletes in order of most stability to least stability

[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcS9vcRdehapVgQGMmumcoeDVnFZew8JGWRV4AB828rO-H37EDXm]

		A			B		     C			D		E



2. Consider two athletes are equal in strength:  One athlete will throw a baseball from home plate while on the knees.  The other will do the same from a standing position.

	Which athlete will be able to throw the ball farther?  Why?


3. Why is coordination in a throwing motion important?

4. Force = Mass x Acceleration   	F = MA   

Acceleration = Force / Mass    	A = F/M

Or   a = (final velocity-initial velocity) / (elapsed time)

Velocity = Distance / Time   	V = D/T


5. [image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcRUDox0O5ybEjWliUneTwz3TmFCwm3cSlD6lAEG0RFfDnF2yEdTxQ]

Why do baseball coaches use a fungo bat for fielding practice?


6. [image: http://www.lhup.edu/~dsimanek/scenario/collision-r.jpg]

	Which of the three Laws of Motion is represented by Newton’s Cradle?


7.  


8. Which athlete will spin faster?  Why?

[image: https://encrypted-tbn1.gstatic.com/images?q=tbn:ANd9GcQHrDritqDhwsbLaUfbCr24MVkhKBz-KO9Il71b15vfjKAnw52d]
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Table 3. Cervical And Lumbosacral Dermatomes And Myotomes.

Spinal level Key sensory area for dermatomal testing Myotome
3 Radlal antecubital fossa Elbow flexors (biceps', brachialis, and brachioradialis")
c6 Thumb Wrist extensors (extensor carpi radialls longus and brevis)
7 Middle finger Elbow extensors (triceps’)
c8 Little finger Finger flexors* (distal phalanx—Tflexor digitorum profundus)
T Ulnar antecubital fossa Hand Intrinsics (nterossei)
2 Mid-anterior thigh Hip flexors (lliopsoas)
[6) Medial femoral condyle Knee extensors" (quadriceps)
14 Medial malleolus Ankle dorsiflexors (tiblalis anterior)
15 Dorsal second/third toe web space Long toe extensors (extensor hallucs longus)
st Lateral heel Ankle plantar flexors" (gastrocnemius, soleus)

* Commonly tested reflexes
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