Biomechanics final exam review
No formulas on Final!!!

Fill in the blanks
Short answer
Use the review questions at end of lectures
Review answers

Lecture 7 Fluid mechanics

1) List the 4 forces acting on a swimmer:
Buoyancy, drag, thrust, weight

2) Describe Archimedes principle:
A boy partially or wholly immersed in a fluid will be buoyed up by a force equal to the weight of the fluid displaced by the body

3) Explain why a boat made out of concrete is able to float?
What displacement is greater than the weight of the boat

4) what is the density of water at 0 degrees C and air?
1000kg/m^2

5) Buoyant force is equal what? Where does the force act?
Weight of fluid displaced. Center of volume or buoyancy

6) How do you calculate the force of buoyancy?
Force of buoyancy= volume x density x 9.81

7) Why does a static swimmer end up with their feet below their torso in the water?
Lower extremities are denser than the upper torso due to air in lungs

8) Describe how the relative density of a human can be determined from underwater weighing?
Relative density= density of body/density of water

9) What units are used to measure pressure?
Pascal and kilopascals

10) Describe the three drag forces acting on a swimmer.
Friction, wave and pressure

11) Why are swimmer faster underwater?
They can streamline and decrease friction force


12) Give examples of lift force in sport and how it is created.
Sailing and discuss

13) Explain how the Magnus effect causes a tennis ball to curve?
Airflow on one side of a ball is greater than on the other side

14) How does a baseball pitcher create unpredictability using knuckle pitch?
By putting no spin on the ball

15) What biomechanical principle is used to bend a soccer ball like Beckham.
Magnus effect

16) How does a quarterback ensure the football is thrown accurately?
Use spin to increase angular momentum and stabilize the ball

17) Give an example and explain how rebound control is created in sport. 
Use backspin

Lecture 8
1) List and describe the four task model of qualitative analysis?
Preparationobservationevaluation diagnosisintervention

2) List the critical features of an overhand throw.
Visual focusopposition readinessweight shiftcoordination follow through

3) What is the difference between teaching cues and critical features when teaching a physical skill?
Teaching cues are specific to the task at hand while teaching features are universal

4) Identify the biomechanical principles and how they apply to teaching the slap shot in hockey.
Range of motion- student can create optimal range of motion in shoulders and trunk
Coordination- Do the shoulders have a coordinated fluid swing?
Segmental interaction- is student creating momentum with arms, shoulders, trunk and hips and transferring the momentum through the segments to the ice and puck
Force motion- Is the student able to transfer the momentum from the hands to the stick and puck with high force
Force time- Is the student able to transfer momentum from the stick to the puck with a long enough duration
Inertia- Does the student overcome the inertia of the puck properly
Spin- Can the student impart spin on the puck consistently to increase accuracy
Balance- is student always balanced during the shot
Optimal projection- Does the puck go where student wants it to go, can he control the accuracy

5) Why is the follow through important in teaching a skill?
Maintains balance and reflects the action of the movement

6) Describe the segmental interaction involved in throwing a ball
Stephip rotationtrunk rotationshoulder rotationinward rotation of shouldersextension of elbowwrist flexion

7) What are the objectives when developing a fitness exercise?
Exercise must be relevant; intensity must be relevant for training response but not too great as to cause overtraining or a high risk of injury. Risk benefit ratios, determine appropriate fitness exercise
Feet parallel shoulder width apart and toes on the mat. Elbows shoulder width apart, hands together.

Lecture 9

1) List the four training principles and provide examples for each one.
IMPORTANT. Specificity, overload, adaptation/recovery, recovery detraining

2) What are the two mechanisms that affect the amount of force a muscle can produce through its range of motion.
Torque-angle relationship of a joint and length tension curve of a muscle (actin/myosin overlap)

3) Explain how a muscle creates both stabilizing and destabilizing forces at the joint.
Angle of muscle force creates a force vector that rotates the joint (destabilizing) and another that forces the joint together (stabilizing)

4) When the length-tension curve of a muscle describes active force and passive force what are they referring to?
Active force created by actin-myosin interaction and passive force the effect of the ligaments and connective tissue

5) What is the torque-angle relationship for a joint?
The amount of torque a muscle can produce at different points in the joint’s rotation

6) Describe how the muscle cell converts chemical energy into mechanical energy.
ATP is used to extend the head of the myosin to attach to the actin filament which is followed by the cross bridge contracts

7) Describe the relationship between load and shortening velocity for eccentric contracting and concentric contraction.
The overlap governs the amount of force that can be produce. Too much overlap results in decrease in force produce
The faster the contraction velocity the higher the force managed for eccentric contraction and for concentric contraction the higher the velocity the lower the force

8) Does the power of a muscle contraction occur at high velocity, low velocity or in the middle at average velocity and why?
The slower the contraction velocity the greater the force
Middle, that is where velocity and _______ force? are equal

9) list the movement principles and describe the associated training variables remember some training principles can be included with more that one movement principle.
Look in notes

10) Give an example of a training exercise for skating and why?
Lunges

11) What is the best hockey movie?
Slap shot

Lecture 10
1) In 1917 Rudolf Steiner stated:
Play is a means of connecting the soul to the universe

2) What president tried to get rid of football in the US?
Theodore Roosevelt 1905

3) 3 Categories of head injuries in sport
Traumatic, concussion, repetitive

4) 3 types of traumatic brain injuries
Skull fractures, inter cranial bleeds subdural bleeds

5) How are concussions diagnosed?
Symptoms

6) CTE is what kind of trauma?
Repetitive trauma

7) GIZA identified a concussion as a metaolic crisis starting with glucose metabolism – cerebral blood flow (CBF) uncoupling followed by increased Ca2+ concentrations imparing mitochondrial metabolism.
Starting with glucose metabolism—cerebral blood flow uncoupling followed by increase of calcium ion concentrations impairing mitochondrial metabolism
8) 4 Mechanisms of head injury in sport
PROJECTILES, COLLISIONS, PUNCHES and falls to the ground

9) Dynamic response variables used to characterize impacts to the head.
Dynamic response: linear vs angular acceleration, direction, magnitude and duration

10) Info provided by impact characteristics, dynamic response data and tissue deformation characteristics:
Provides info on what event characteristics increase the risk of brain trauma
Dynamic response data- describes mechanism connecting the event to the injury
Tissue deformation characteristics- Defines the relationship between the mechanism and the resulting trauma associated with brain injury

11) List the 5 characteristics that are used to describe an impact:
Impact velocity, impact mass, location on the head, vector and compliance
1. Fall
2. Punch
3. Maximal principle strain, von mises stress. Strain rate. Axonal strain injury criterion
4. Duration of impact

Lecture 11

1) Give three examples of a crash helmet and three examples of a multiple impact helmet.
[bookmark: _GoBack]Motorcycle, bicycle and alpine. Hockey baseball and football

2) Describe what coupling is referred to when a helmet is impacted?
When helmet and head rotate together

3) List the four things that a consumer should consider when buying a helmet.
Should be new, thick, certified and fits the head

4) What measure do head impact sensors use to identify risk of injury?
Peak linear acceleration

5) What part of the foot is used for balance?
Ball of the foot

6) What part of the foot is used to transfer force to the shoe?
Heel and ball of foot

7) Why does it help to have high centers of force in a skate?
Creates higher force for higher acceleration and have better balance
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