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Vocabulary Week 

General Bases in Biomechanics / history of the evolution  in  

biomechanics / definition of certain terms in  biomechanics 
1

st
 

anatomical foundations of the movement / set the position of the body in 

accordance with the coordinate system 
2

nd
 

Biomechanics and its relationship to other sciences / areas of scientific 

research in the biomechanics analysis 
3

th
 

types of kinetic analysis  

- Quantitative analysis  

- Qualitative analysis 

4
th

 

Kinematic  analysis (linear) and includes analysis  

- Linear distance  

- Linear Displacement  

- Linear speed  

- Accelerate the linear / time 

5
th

 

kinematic Analysis (angular)  

- How to measure the body's own angles and special     movements  

- How to measure angular velocity 

6
th

 

 - How to measure the speed peripheral 

 - How to measure the radius of rotation 
7

th
 

Analysis of the movements of body parts 8
th

 

Kinetic  rectal / power and laws 9
th

 

 The three of  Newton's laws of motion  10
th

 



First month exam 11
th

 

Axes and surfaces and types with examples in the field of sports 12
th

 

(Kinetic analysis in biomechanics )/ site camera during the filming / 

sports / luminance 
13

th
 

(Scale drawing ) how to use it in research and exploratory experiments 

and Home 
14

th
 

System of winches and levers / system add strength 15
th

 

Velocity 16
th

 

how to extract the center of gravity of the body / moment of inertia and 

momentum and angular 17
th

 

Analysis of the relationship between the moment of inertia and 

momentum and angular 18
th

 

Power and payment applications in the field of sports / central concept of 

power / power concept of decentralization 
19

th
 

The concept of payment / examples in the field of sports 20
th

 

Kinetics Analysis  / for the job and the ability and energy in the field of 

sports / levers and types 21
th

 

Second month exam  
  

22
th

  

        

• Analysis of the workpiece vehicles  

• Analysis of the ability  

• Analysis of energy 

23
th

 

• kinetic energy  

• potential energy  

• examples of sport and the relationship between them 
24

th
 

• measuring friction  

• measuring friction during movement  

• measuring friction  trundle 
25

th
 



 

 

System debugging:  

1-exams monthly (Acts chapter)            35 degrees  

2- quiz                                                      5 degrees  

3- final written examination of               60 degrees  

 

Total                                                      100 degrees  

 

Note: 

 (1) examines the student exams in the first semester (15) degrees + 

(5)  degrees of throw - Lecture + degrees duties and reports + quiz   

total of (20) degrees per semester.  

 

   (2) the same formula in the second quarter. 

With best wishes to success).) 
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Static analysis in the field of sports in terms of balance and stability and 

balance / concept and importance of statics  26
th

 

Ejected objects / projectiles in the field of Physical Education / factors 

that affect the ballistics 27
th

 

 Genera notes of Biomechanics / examples and laws / relationship 

between the Biomechanics  variables 28
th

 

Power function - time and Examples 
29

th
 



 (Biomechanics) 

 

1-  general grounds in Biomechanics   :  

     Launched the term ((biomechanics)) as a definition of the term Greek 

Biomechanics this term and consists of two Greek words Bio and 

meaning of life and the meaning of the word Mechanic and Mechanics.  

This involves the applications of the basic laws of mechanics on the 

movements of the human body in all of the training, education and 

treatment of injuries.  

The study is divided into two parts in Biomechanics  two main ( Biostatic 

and  Biodynamic)  

Biostatic  covers cases in which  be equally influential forces in the body 

and the body is in equilibrium ,Biodynamic  (it does not cover cases in 

which equalized the forces acting on the body and the body is in 

equilibrium, but the body is in motion  

Statics: Statics and is interested in studying systems that are consistent 

with the movement in all body  case or fixed speed 

Dynamics:  a branch which means studying the moving objects to 

accelerate the growing or decreasing, or both, and is divided into two 

parts also on the dynamics, namely: - 

* Kinematics  

* Kinetics  

Kinematics: - is the science that deals with the formal aspect of the 

movement or phenotypic described in terms of the external ((such as 

speeding and accelerating and angles and heights)).  

Kinetics : - is the science that deals power  associated with the movement, 

whether an updated her, causing her any or caused them and  looking at 

the causes and consequences of the movement and its relationship to 

defibrillation idealism performance. 

 

 



2- Anatomical bases of the movement :- 

      These joints have a great significance in the occurrence of movement 

of the human body and divides joints In to three main types namely : 

1- joints useless movement ( It does not allow movement but they 

constitute only a connection between the subject  

As the bones in)  (joints between the bones of the skull).  

2-  joints a few movement // It allows limited movement such as // 

(spine).  

3-  joints free movement // It allows a broad range of motion in different 

directions Such // (elbow, knee and shoulder). 

 

3-Biomechanics and its relationship to other sciences : 

 

     Biomechanics depends on the anatomy as a science concerned with 

the construction of the human body and its composition (cells, tissues, 

bones, muscles and joints) as well as the physiology Biomechanics  

relationship with science, which accuses studying the functions of the 

human body and tissues. To biomechanics relationship of mathematics, 

physics and chemistry by finding solutions to the many that relate to the 

measurement of the human body and the accuracy of the results and put 

the numbers taking place. 

 

 

 



4- types of kinetic analysis  :  

 

- Quantitative Analysis  

     Is an analysis that takes into consideration the quantity 

determining the values of the components or vehicles movement and 

dubbed variables of biomechanics in scientific research  

- Qualitative analysis 

     Is the analysis, which aims to define and label calendar vehicles 

movement and components symbols not digital values.  

Analysis of awareness is divided into two parts: 

  

*Nominal qualitative analysis:  

  Analysis which aims to naming compounds, for example, the 

movement: that the player revolves around the horizontal bar 

clockwise.  

 

*Qualitative analysis of values:  

 

    Analysis which aims to give the values of these compounds may be 

mentioned as the amount of digital speed or power  

 

-Descriptive analysis (kinematic-film) Kinematic:  

     Analysis is the study of the movement of the Kinematic any 

abstract description of the movement in terms of engineering and 

track time. As well as the study variables like speed and 

displacement, velocity and acceleration of the legal relations linking 

these variables.  

 

-Causal analysis (Kinetic-Power Analysis) Kinetic:  

     It is the analysis the study of the causes of the occurrence of any 

movement, taking into account the view of internal and external 

forces surrounding the movement. 

 

5 -kinematic rectum (linear) :  

       I mean science biomechanics study the movement of the organism 

and try to improve them in terms of the nature of the movement 

performed, and kinematic  is one of its divisions, which deals with the 

study of geometric exterior and substitutions, or in other words is 

interested in studying Physical description of motion without addressing 

the causes of the movement. 

 



6-Elkinmatic angular (circular) : 

     That which differentiates angular momentum of linear motion is the 

existence of the axis of rotation moves the entire body or a part of it's 

parts. This significantly alter the mechanical values. We find that the 

speed parts of the body vary depending on the distance from the axis of 

rotation (ie, the radius of rotation), where the proportionality becomes 

directly proportional to the speed of the body ring on the circumference 

of a circle or part of it, and then the body about the axis of rotation, this 

as well as different units that are measured by some mechanical variables 

for example, the angular velocity is measured (b degree / s). 

 

** How to measure the angles:  

 *  measure the angles of the joints of the body: (see attached figure)  

 

1. angle of the ankle: an angle located between the confluence of the leg 

bone with the metatarsal bone.  

 

2. angle of the knee joint: an angle located between the confluence of the 

femur with the tibia. 

  

3 Detailed trunk angle: an angle located between the confluence of the 

femur with the pelvic bone connected with the latter part of the 

paragraphs of the spine.  

 

4 Detailed angle between the thighs: the angle between the femur 

confined to a man with the right confluence of the femur of a man left.  

 

5. angle detailed head and neck: the angle between the line connecting the 

breastbone with the neck (ie, the cervical end of the period) with a point 

to meet with paragraphs pectoris (rear). 

  

6. angle of the elbow joint: the angle between the confined bone forearm 

with forearm bone.  

 

7 angle of the shoulder joint: an angle located between the arm bone with 

the shoulder strap. 

  

8 wrist joint angle: It is the angle between the confined forearm bone with 

bone comb hand. 

  



7- How to speed peripheral : 

 

:Peripheral speed:  

Definition can speed peripheral is  :  linear speed on the circumference of 

a circle and measured b (m / sec), although the basis of the peripheral 

speed of acquisition is the angular velocity and the radius of rotation. 

 

 

 

Circle sector is a fixed amount = 57.3 degrees  

 

Q / Why we divided the Gaza circle?  

 

C / The units of angular velocity (° / sec) and units of the radius (m) and 

the circle sector unit (degree) that the peripheral speed is directly 

proportional to the radius of rotation. Any greater the radius of rotation 

increased peripheral speed and vice versa. 

 

8- analysis of the movements of body parts : 

It  is divided into three main sections are:  

 

1 Lower parties: (foot ... leg ... thigh).  

 

2-axis of the structure of the body (head, torso ... neck ...).  

 

3 upper limbs (upper arm ... forearm hand ...) . 

 

9- Kinetic rectal Linear kinetics : 

         Can study the movement of the kinetic through the study of the 

forces that affect the movement and how to deal with these forces on the 

grounds that the movement that occurs in the sports field or in normal life 

is a mutual influence between delivered inner athlete any its own 

strengths (muscle) external forces strongly gravity and friction force and 

momentum to the water from the surrounding strong individual and 

which directly affect the performance. 

 

 

 

 



10- Newton's laws Newton Laws :  

   The first law:  

the law of inertia Law of inertia (Every body tries to continue in silence 

or in motion unless it affects the power of the other to change its state)  

Factors affecting the inertia is the mass of the body (and the factors 

affecting the inertia of the bodies or the nature of the ground surface, 

which is the movement, the fulcrum of the base body.  

  Newton's second law (the law of acceleration) Law of acceleration  

      Every movement must occur to be the effect of force, whether internal 

or external force and would not have occurred and the movement will be 

the largest amount of traffic incident, and vice versa, and the occurrence 

of natural direction of movement is towards an influential force himself.  

Newton's third law (the law of reaction) Law of reaction  

 (Every action has a reaction equal to the amount and  oppositely 

direction ) . 

11- First Month Exam  

12 Axes and bodies : 

* Axes: 

Longitudinal axis: this axis penetrates the human body from the top of the 

head to the bottom of the body / example of the movement, which is 

about a movement of this axis rotation about the body itself.  

 

Transverse axis: this axis which penetrates the human body from side to 

side and the other side of the movement, which is about this axis is 

rolling front. 

  

Axis deep: and this axis which runs through the body from front to back, 

and movement around the wheel that are human in gymnastics. 

 

  



* Flats   
Flat front: this type flat divides the body into two equal halves front and 

rear wheel spoke of human movement in this flat.  

 

Flat profile: This flat divides the body into two equal halves and right and 

left. example of the movement.  

 

Flat accidental: this flat divides the body into two equal halves human 

upper and lower, and the movement of rotation of the body about the 

same occur in this flat.  

 

..........................................................................................  

Source: Vital Principles (4) the success of the Mahdi Shalash. 

Biomechanics: Samir Hashemi No. (8) 

 

 

 

13- kinetic analysis in Biomechanics (site camera during the filming / 

sports / luminance ) : 

 

First  : The camera during the filming site:  

 

When using cameras in photography there basics you should know:  

1 after the camera should cover the spatial domain of the movement to be 

photographed.  

 

2. camera must be put on a central vertical movement (Movement 

Center), as the beam if it is not perpendicular to the movement will show 

a difference in the measurement of angles.  

 

3 must be the camera in the center of the movement, ie that if the length 

of the player (170) cm and height of flight is (30 cm), it will be the field 

of movement is (2) meters, and this should be the height of the camera 

lens is (1) m .  

 

4.  must be balanced and steady the camera, where it can be calibrated by 

a bubble of water in the holder so that the cameras are in place.  

 

5. if there are long distances to shoot like (triple jump) prefers to use 

Camera crossed beam or more depending on the length and distance.  

 

6 It should be noted overlapping radial intersection in the case of the use 

of more than a princess. 



Second : Sports: 

 

1. anthropometry.  

2. labeling function of the body and must be colored and clear.  

3 determine the extent of horizontal and vertical movement. 

 

Third:  Luminance:  

 

1. must arrange lighting so there is no light in the filming of the 

movement, which could lead to loss of marks subject to the player.  

 

2 must also be taken into consideration and reflection that occurs in the 

halls and swimming pools glass.  

 

3 The higher the speed of the camera, they need to be more lighting and 

vice versa.  

 

4. should not be luminescent interview to focus the lens. 
 
 

14- drawing scale  :  

 

     For the purpose of converting measurements extracted from the image 

to the real measurements must be converted using a scale drawing of the 

image taken. This is done by the work of the panel length (1) contains a 

square meter dimensions (30 × 30) cm and photography before or during 

this measure is placed near the tool or site traffic and performance to be 

filmed. And through which we can extract the real  



Note:  

1. scale drawing further away from the camera will be at least a length of 

the image.  

 

2. when there is no scale to take a fixed point and well-known.  

 

3 when the motor run for a long movement take more than one fee scale.  

 

4. that the movement has:  

- Area: range of motion (beginning and end of the movement).  

- Time: Taking the duration of the movement.  

- Movement Type: dynamic, static. 

 

15- system of winches and levers : 

 

There are three types of levers and each type of feature and benefit  

These types are:  

 

Levers first type gets its balance because the axis of rotation is in the 

middle  

Torque power = torque resistance in the case of balance  

 

                                 R A F  

Where: R Resistance Reaction   A rotational axis .  

 

Strength in the economy and in this feature we observe Levers second 

type where prefer always on hand in the economy of force  

                                    A R F  

 

Levers third type always prefer in terms of increasing the speed and range 

of motion because of the longer arm of the resistance arm strength  

                                   A F R 

 

16-  Speed : 

 

     When the body moves from one place to another, the occurrence of 

movement this is in a particular time and differs from the time it takes to 

cut a specific distance from the body to another . a distance of 10 

kilometers by a speeding car takes time shorter than the time of cutting 

the same distance by running and longer time last shorter than the time 

the distance .so on foot from the foregoing that the body, which goes a 

certain distance a time faster than the body itself, which cut the time of 



the longest distance, and on this basis can the formulation of the 

relationship between speed, distance and time as follows: -  

 

           (Speed equal to the distance traveled per unit time) 

 

 

     As we mentioned earlier that the speed is bound for any amount 

should be mentioned in addition to the amount of a trend when studied. 

The use of the word speed always in our field sports are word (Speed). 

But from a purely mechanical point of view, this term reflects the amount 

of speed and speed is not intended mechanically any velocity which 

represents the amount of speed that moves the body in addition to the 

direction . 

 

17- how to extract the center of gravity of the body  :  
 

18- analysis of the relationship between the moment of inertia and 

momentum and angular :  

 

* Steps to find a center of gravity of the body 

1-We install and identify parts of the joints of the body (13) detailed.  

2- we installed the relative weights on the table (as body weight = 100 

kg).  

3-show the true weight of the blocks parts of the body (when it is not the 

weight of the body is not equal to 100 kg) . 

4- we installed the length of each member on the paper charts 

(measurement Balsntmitr), and so draw a line between the points marked 

previously (13 points).  

- Note: measure the length of the leg from the ankle to the point farthest  

point in the phalanges of the foot and the same for the case to stop.  

 

5. We identify the center of mass of each member . 

 

Note:  

- When the body facing forward we set the center of mass of the trunk 

and that by drawing a line between the points of the shoulders and 

between the last two points of the hip, and then deliver the lines between 

the middle and then define the center of mass of the trunk as previously 

stated.  

- In the event that an outstretched arm or leg, is replaced by the expense 

of the center of mass thigh, leg and foot calculates the center of mass of 

the man.  



6- after determining the center of mass of each member we set a 

horizontal and vertical dimension of the center of mass of each member 

according to the sigmoid and y axes.  

 

7- we multiplying the relative weight of each part × horizontal dimension, 

and then we collect the results, then we divide the result by the weight of 

the body, will show us a value representing the horizontal dimension of 

the center of mass of the body.  

 

8 -apply the same for measurements of the vertical dimension of the 

center of mass of the members to extract the value that represents the 

vertical dimension of the center of mass of the body.  

9- point of intersection of the two previous values will represent the 

center of mass of the body. 

 

* How do you calculate moment of inertia  :  

 

And is extracted from the following law:  

 

Moment of inertia = mass × square distance from the axis of rotation 

(length) 2  

 

To extract the moment of inertia must be known body weight, when you 

extract the moment of inertia must follow the following steps:  

 

1-Draw a line longitudinally imaginary perpendicular to the center of 

mass of the body.  

 

2- find a distance to the center point of the mass of each member for the 

imaginary line passing through the center of mass of the body.  

 

3-should we set a true distance by multiplying the measured values × 

scale.  

 

4- we apply the law above each part separately, and then we collect the 

values of inertia for all members and the result represents a moment of 

inertia of the body.  

 

If we assume that the player and his weight (100 kg), and it was after the 

Centers blocks the members as follows: the right palm (3.5), the left palm 

(3), the right forearm (2.8), the left forearm (2.5), the humers Right (2.1), 

the left upper arm (2.2), the head (zero), trunk (zero), the right thigh (1.3), 



the left thigh (0.9), the right leg (1.5), the left leg (1.4), the right foot 

(1.4), the right foot (1.4) and it is calculated inertia as follows:  

 

P s y to stop right = 7 × (3.5) = 85.75  

P s y to stop the left = 7 × (3) = 63  

P s y helped to right = 2,2 × (2.8) = 17.25  

P s y to the left helped = 2,2 × (2.5) = 13.75  

P s y right humerus = 3.6 × (2.1) = 15.85  

P s y left humerus = 3.6 × (2,2) = 17.42  

P s y head = 7 × (zero) = zero 

P s y trunk = 43 × (zero) = zero  

 

P s y to the right thigh = 11.4 × (1.3) = 19.27  

P s y to the left thigh = 11.4 × (0.9) = 9.23  

P y s right leg = 5.3 × (1.5) = 11.92  

P s y for the left leg = 5.3 × (1.4) = 10.93  

P s y right foot = 1.2 × (1.4) = 2.7  

P s y right foot = 1.2 × (1.4) = 2.7  

 

Total inertia of the parts of the body = (253.24) kg / cm 2, which 

represents the shortcomings of self-determination for the body.  

 

 

 

* Benefits of the body's center of gravity  

 

1. challenging moment of inertia.  

2. determine angles and focal angle aviation.  

3. easily calculate the horizontal distance and vertical distance traveled 

during the enemy during the movement.  

4. step distance is calculated on the basis of the body's center of gravity.  

5. in the calculation of the horizontal force, through the power and 

knowledge of the vertical center of gravity of the body fulcrum calculated 

vertical force.  

6. angular velocity, angular acceleration of.  

7. poise, depends on the body's center of gravity.  

8. at the expense of focused gravity compound (player and instrument, 

player and another player).  

9.evaluate performance art.  

10.essential movements in the interim. 

  

After the 

center of 

mass of the 

humerus 

After the 

center of 

mass of the 

head 

Imaginary line vertical 

Center of m- B 

the body 



19- PowerAnd payment applications in the field of sports / central 

concept of power / power concept of decentralization  

 

20- concept of Payment / examples in the field of sports  

 

 

 

*Force 

 

Strength is no effect causes the body to accelerate the movement of 

positive Or negative and it  is an act which alters the mechanical or trying 

to change the status of the motor body.  

 

The force vector which have a significant role in the study of sports 

movements of the kinetic , and how to make best use of this quantitative 

mechanical must know certain characteristics or features that should be 

apprehensive, namely:  

 

1- amount of force: the amount measured in units of global unity 

NEWTON.  

2- point impact of power: a place where the shed power if power in the 

affected body's center of gravity, they generate a linear movement of a 

transitional If affected power at the point outside the center of gravity of 

the body, they generate a rotational movement.  

 

3- line work force: the force is one of the manifestations of the mutual 

influence between the two objects .vama impact on other body The body 

always affects second on the first strongly equal to the power of the first 

magnitude and opposite in direction, and in theory the content of the 

second law of Newton.  

 

4- the direction of the force: If two forces brought in the one on the body 

of  equivalent to the power and influence of one is equal to the total 

outbound powers and can create the effect of a combination of several 

forces on the body. 

 

* The basis of getting the payment  

 

       Play the mechanical properties of the human body as a series 

Kinematic  have multiple parties can move relative to each other plays an 

important role in changing the form of the body and thus moment of 

inertia him during the movement circular .oatanm player that exploits the 

ability to change the moment of inertia in many athletic movements 



during rotation, so that it can increase the speed of rotation or decreased  

it . And often we see during sport slipping increase the angular velocity 

strongly when combined player his arms to his body toward the axis of 

rotation and then landing speed when extends his arms aside, in the 

movements of gymnastics on casual horizontal bar, can not in any way 

work moves one full rotation (the Great) as it is not available player, for 

example, the possibility of exploitation conscious of the value of the 

payment, which got him upon what is happening in the van during a 

traffic banadol on the horizontal bar . 

 

*Centrifugal force : 

 

Law centrifugal force = mass X (speed) and the unit of measurement 

(Newton)     Radius  

 

Q / What are the factors that affect the centrifugal force:  

 

1 block  

2-Speed  

3 radius  

 

Centrifugal force (decentralization) and centrifugal force (central):  

 

* Centrifugal force of decentralization:  

Is a force that expels player or athlete out of the axis of rotation of any 

expel him to the outside. 
 

* Centrifugal force:  

Is a force that pulls the player or athlete in the direction of the axis of 

rotation of any pull it inside.  

 

Centrifugal force is the reverse centrifugal force decentralization  

- The greater the severity of the curve whenever adversely affect the 

speed.  

- The higher the speed increased centrifugal force.  

- Speed depends mainly on the step length and step frequency. 

 

Relations connectivity:  

Repulsive force with mass = extrusive.  

Repulsive force with speed = extrusive.  

Repulsive force with radius = Reverse. 

  



Note:  

- Hostility which the mass expulsion of a large force to be great for him.  

- The high center of gravity of the body negatively affects the power of 

expulsion. 

 

Note: 

 

 The two centralization and decentralization are the two forces are equal 

in quantity but not in the different  direction can illustrate this 

phenomenon in the run (400 m).  

 

Example / Hammer Throw 0.200 m 0.400 m, race cars, racing bikes in all 

indoor Alerkad in parentheses.  

 

To minimize the effect of centrifugal force works on the player:  

 

1 relieve speed  

2 mechanical change during his rotation  

3 Milan inside. 

 

21- kenitic Analysis / for the job and the ability and energy in the 

field of sports : 

 

job : Is the force exerted during the distance covered.  

 

     When affect the strength in the body, so what y able to move and this 

means that he does not have a job as long as the body did not move * 

When muscles contract to move the outskirts of the body it means that 

there is a mechanic and have filled the job either positive or negative. 
 

Note: The difference between the power and ability:  

 

Many of the players and sometimes coaches do not distinguish Monday 

any (two terms) use the term (power) to the person as a measure of its 

success in some of the sporting events at the time that rely most sporting 

events on the (ability) any potential athlete to use his strength in time 

(time) short and long distance , Most of the events ran fast. Chucking. 

Jump depends on the (power) over (power).  

 

Note: Whenever a good player ability whenever best results. 

 

 

22- Second month Exam : 



23-Analysis of compounds workpiece / analysis capability : 

 

 

  

   * Employment relationship with (the ability)  

 

Example: In the case of payment of the car for a distance of 1 m by the 

force (1000) Newton this indicates that it has completed job through the 

force exerted and distance traveled.  

But when the car is paid for the farthest distance, for example, (10) 

meters you need to be as if the power of the biggest (10000) Newton.  

And if it is to continue to work (car payment) to the farthest and longest 

distance within a specified time this shows that you have the (large 

capacity).  

If in general: the ability   = workpiece  /   Time 

 

     Since the labor force x distance =  

 

    If power =(  force X distance ) /  Time 

                       

    Since the distance = (Speed Law)  / Time 

                

    So  power = force X speed. 

 

 

24. kinetic energy / potential energy / examples of the relationship 

between them and Sport : 

 

 

* Types of energy: -  

 

1- chemical energy: It is the energy that connects between atoms per 

molecule together in chemical compounds. The process of converting 

chemical energy into thermal energy through the creation of a full 

interaction between the chemical compound and the oxygen to be the 

burning process and the resulting heat. This type of energy available in 

nature, and the most important types of oil, coal and natural gas and 

wood.  

2- mechanical energy: the energy generated by the movement of objects 

from one place to another, where they are able as a result of this 

movement to make filling, which leads to the conversion of potential 

energy (potential energy) to kinetic energy (kinetic energy), and the 

examples are natural for this kind of energy is the wind movement The 



phenomenon of the tide, and can be created to convert the mechanical 

energy of another type of energy to another, such as electric fan, 

"converting electrical energy into mechanical energy."  

 

 3- energy is defined as: the ability to complete the job.  

 

4-The body, which has energy capable of completion of a job,  

 

5- can move the car is moving small objects  

 

6- when collide with them [ie, that the car moving accomplish a job .  

 

7- In other words, moving the car has power . 

 

8- which is applicable to all moving objects . 

 

9- A) spring when subjected to tensile or compression, it can  

           Moving the body when the liberation of pressure or tension [ie  

            Spring has power when he falls under the strain or pressure in       

             other words, stretched or compressed spring possesses energy]  

            Something that applies to all objects flexible.  

 

(B) when the fan can be interrupted pending the completion of wiring  

      filled [ie they have the power] It applies to all objects outstanding.  

 

 

(C) heating the pot when the piston is closed and it was found that a small     

       piece piston Rising temperatures that any completed a job In other     

      words, the heat energy possessed . 

 

From the above, we find that the energy of the many pictures of them:  

 

A) kinetic energy: It is the energy gained by the body because of his      

      movement. Moving the car and its example.  

 

B) potential energy: It is the body that stores them because of his    

      presence in a situation (also called energy situation). And its example     

      objects floppy or CD-ROM clenched, as well as outstanding objects.  

 

C) thermal energy: It is acquired by the body as a result of heated up.  

      There are also other forms of energy, including: optical - and electric    

      and chemical - and nuclear ...... etc.. 

  



25- concept of friction / friction measurement  :  

 

Importance of friction  

 

frictional force is considered of great importance for the sports 

movements and movements of rights in general, without it can not  

 Human completion and many of its attendant stress as a result of the 

need to work the large muscle contraction and strength to get On balance, 

as well as man can not put his belongings in any place to drop it, so in the 

winter placed dust  Fist, which have a coefficient of friction considerably. 

In some activities, such as dancing and bowling prefer a shoe that helps 

Glide (skiing) and this makes shoehorn these shoes from material 

coefficient of friction with little to give this property, as well as shoes 

skating also need to force friction few, so put grease on the edges of the 

crawler to reduce the coefficient of friction.  

 

 * types of friction  

There are two main types of friction are:  

1) friction initiate movement.  

     2) friction during movement.  

 

When prescribed for any body movement it needs to force greater than 

the power needed by a in his motor, to put the body moving on the 

surface affects the nature of the coefficient of friction during movement, 

we find that the body movement of the ball is different from the body 

broad-based in terms of the amount of  friction and the this foundation 

has been split friction in terms of the nature of the contact surface to the 

body:  

1- sliding friction.  

2- rolling friction   

    The difference between the frictional sliding and rolling friction  is that 

in the first case related to the moving object surface by more than a point, 

while in the second case relates to the body surface by one point (Figure), 

and this is what explains the ease of rolling cylindrical body than they 

would have been paid, a document vertically on its base. 

 

 * Measuring friction 

     If we brought in strength of (50) Net, for example, began the body in 

motion and then changed its shape to form several so that the spaces 

communication with the surface is different, we find that an influential 

force will remain as is any do not change by changing spaces surfaces on 

the condition to be dry surfaces, we can deduce from this that the 

frictional force does not vary with the area, but the frictional force 



climate change weight, and thus affect the amount of force used to move 

the body. 

 

* measuring friction during the motion   

 

     When the body starts to slip or movement, the frictional force between 

the body and the surface begins downwardly that this force, called the 

frictional force sliding also commensurate with the power (p), (Figure) 

and the coefficient of friction in this case the coefficient of friction during 

movement, and is usually coefficient of friction during movement of less 

coefficient of friction during start or during the movement initiated.  

To extract the value of coefficient of sliding friction can be applied to this 

equation:  

 

 U = frictional force /  Pressure 

 

it is also used for the extraction of frictional force or body weight.  

The coefficient of friction between sliding and Alchroaa (1 - 0.1). 

 

*  Measuring the rolling friction : 

 

     If compared to the frictional force during sliding body and the 

frictional force during and put it on wheels and allegedly being rolled 

back; find that the frictional force in the first case, much larger than in the 

second case, and this stems from the nature of the contact body rolling 

surfactant which is the movement and whenever the body rolling and 

surface more solidity said frictional force, and this is what explains the 

increase frictional force between the wheel bike with the air a little, I 

mean the space of connected body rolling flattened, and also through 

rolling two balls: one filled with air and other air are few, if brought by 

the same power and rolling on the same ground, we find that ball air-

filled well continue to move to a distance farther, and other influencing 

factors in the amount of frictional force (the degree of flexibility of the 

surface) in the case of rolling two balls the same specifications and shed 

by the same force, but one of them is rolling on solid ground and the 

other on the sandy ground, we find that the ball continues on hardwood 

floor more of the ball on the sandy ground. (Figure) The value of the 

rolling friction (0.001) and this is what explains the ease of paying a 

barrel on the ground when it is firing on the side, what if it is vertical. 

 

 

 



26-nStatic analysis in the field of sports in terms of balance and 

stability and balance / static concept and importance : 
 
 

* balance and stability and balance  

 

1- Poise: is equivalent to external forces with internal forces which is the  

initial stage that the body needs to reach stability.  

 

In order to have the body balanced must fall imaginary line connecting 

the center of gravity of the body perpendicular to the base build, 

Equilibrium is the case of static that arrive on a moving object in the case 

provides a prerequisite is the passage of the imaginary line connecting the 

center of gravity of the body perpendicular to the base build, and if the 

long-Equilibrium time, it will turn to the so-called stability or stability.  

 

2- Stability (Stability): a static phase, which arrive on the body in case of 

a tie all the internal and external forces that affect the body in order to 

maintain Equilibrium for the longest possible period of time, and this is 

what is known as the stability of any stability on the state of equilibrium.  

There are several key factors that affect the degree of increase in stability 

(stability), namely:  

1 increase in the area of the base of Citation (widening base pivot).  

2. increase the angle of incidence.  

3 increased body weight.  

4. reduce the increase or decrease of the body's center of gravity.  

5. status and body composition.  

6. friction which is an important factor in maintaining stability boil.  

7. the vertical line of the body's center of gravity within the base citation. 

  



* Gauges the degree of stability:  

 

1. scale engineering: through knowledge of the line descending from the 

center of gravity of the body to the base and between the citation and the 

horizontal distance between the Site the center of gravity and falling edg. 

shadow = contrast / next door.  

 

2. scale mechanical: by comparing the determination of the forces acting 

with determination and weight.  

  Torque power = torque resistance  

 

3 scale energy: energy disbursed to overcome the stability of the body.  

Thirdly balance: is the situation which he used mechanical body in his 

stationary or moving an essential condition is that the outcome of all  

Moments affecting equal to zero.  

 

* The balance of two types:  

 

1. equilibrium constant: a steady-state or static objects in the case of the 

outcome of the forces acting (total moments) Equal to zero, an example 

handstand.  

2. balance moving: a case of dynamic objects in the case of the outcome 

of the forces acting (total plucks) equal Zero, for example, the 

movements of the weighted balance or Great session on the horizontal 

bar.  

 

* The equilibrium positions are three:  
 

1. neutral balance: to be the center of gravity of the body in the axis of 

rotation. 

2. equilibrium constant: to be the center of gravity of the body (bottom) 

the axis of rotation in this case arises torque works on the body to          

re-circulate the first case, the reverse (such as the movement of a 

pendulum clock) and weighted on the horizontal bar. 

* Balance concern: to be the body's center of gravity is higher than the 

axis of rotation . 

  



27- ejected objects / projectiles in the field of Physical Education / 

factors that affect the ballistics : 

 

projectile : every body leaves the ground or device and looped into the 

air and back to earth, where draws a curved path, and this takes the 

curved form and depending on the level tee or landing, where the kinetic 

determine the shape of the path, which kicks off its body.  

It is possible to control ballistics for a moment before the tee, and after 

the tee can not control ballistics, and the target (increasing the distance 

horizontal or vertical), and can not be regarded as the plane body 

projectile fact that the engines driving is that control the course of this 

plane, while can be considered a shell cannon or mortar body extruded, 

The Most in the field of sports movements to leave the ground or 

hardware or fly in the air are projectiles. 

*  Factors affecting the height or distance the projectile  

1) Angle tee:  

     Depends on learning the correct technique, and the closer the angle of 

the tee (90˚) give us the highest increase of less distance as in (high jump) 

any greater the angle from the tee (45˚), it will be an indicator to increase 

the vehicle at the expense of the vertical, horizontal vehicle. You get the 

increase in the composite horizontal on the vehicle vertical when the 

angle of departure is less than (45˚), and so we get less height and as far 

away as in the (jump broadband, and the javelin, hammer and discus) and 

corner idealism and that we get through it the largest horizontal distance 

The highest elevation is the angle (45˚) and equally the (composite 

vertical with horizontal vehicle). The angle tee and accessible perfectly 

good and important things during the educational process are related to 

the process of mastering side technique to adjust the skill.  

 

Note:  

   ◙ angle (90˚) increase the vehicle at the expense of the vertical,     

       horizontal vehicle.  

  ◙ angle less than (45˚) increase at the expense of the vehicle horizontal  

     vertical vehicle. Abstract / farthest distance and height less. 



2- Cruising speed:  

    Rely on training, and all sections preparations for the sporting events 

aimed at increasing the speed of scurrying, like (scoring football, diving 

water by multiplying the gauntlet twice to get the highest speed of the 

launch, the player jump broadband gymnast fastest is the best hopper 

wide) for the player jump broadband in order to increase speed has been 

changing the training process, for example, training on a slope or a dog 

running around behind him to break the speed barrier, which may occur 

sports, and can be either an increase in speed (linear or rotational speed 

depending on the type of sporting event).  

3- increase the body's center of gravity to the moment of departure:  

And depends on the specifications of physical and high center of gravity 

of the body helps to increase the distance, which relies for the players on 

the specifications physical example / player hopped higher the advantage 

that the site center of gravity of the body high when the attributes of a 

particular example), short stem and long legs and hip high) and the goal is 

to be the vertical distance between the center of gravity of the body and 

the bar are relatively few. It must take account of these physical 

specifications originally selection when the player in order to facilitate 

the task of the coach and the player to reach the higher level of 

achievement. 

 

4) air resistance: (neglected) . 

 

28- notes the general Biomechanics / examples and laws / relationship 

between the variables Biomechanics : 

 

29- power function - time and Examples : 

  

 power function - time: is the amount of power produced during a  

specific time limit, which means that there are two components of force 

vertical or horizontal direction - the direction and time horizontal, or 

vertical and horizontal direction at the negative and the positive 

horizontal direction of time.  

 



 

 considering this function in order to determine the effect of the kinetic  

on the  kinematics variables on the basis that kinetic is the foundation in 

terms of movement and can not be there without the power of the 

movement of the universe  

 

 kinetic and study the causes of the movement means any force causing  

 

 can divide the functions into two types:  

 

 1-paint function in Type I when the efficiency of the movement and start 

from scratch. Force in Newton's vertical direction and the time in seconds 

the horizontal direction and the force will be the first, second, third and 

each force have replied your movement from the start to the end of any 

interruption to the work force to leave the ground after the jump.  

 

* power-time function : is the amount of power produced during a 

specific time limit, which means that there are two components of force 

vertical or horizontal direction - the direction and time horizontal, or 

vertical and horizontal direction at the negative and the positive 

horizontal direction of time.  

 

* considering this function in order to determine the effect of the 

variables kinetic of  kinematics  on the basis that kinetic is the foundation 

in terms of movement and can not be there without the power of the 

movement of the universe . 

 

* kinetic and study the causes of the movement means any force causing  

 

* contents of the function or function components  

 

* vertical force moment of the collision and called the first power F 1  

 

 

 2- momentary power absorption (tell flexion of the knee) is called the 

absorption stage.  

 

 3-vertical force moment of payment (I cut the power stage payment).  

 

 4- time from the moment you start to the moment of absorption.  

 

 5-time from the moment of absorption to the moment of payment.  



 

 6-time payment from the moment you leave the ground until the end.  

 

 7-an area under the curve cm 2. 

 

8- an area under the curve of time, which is calculated by dividing the   

area under the curve / time cm 2 / sec.  

 9-system weight = mass × acceleration of ground + tool weight, if any.  

 10- index system weight = System weight / space subcutaneous curve     

time. 

 

 

 

 

 

 

 

 

        Model function power - time of the effectiveness of swimming 

 

The contents of the concept of power function - time:  

 

1- The general concept of the power function - time  

2- A kind of function . 

3-  Amahtoyat (function variables) . 

4-platform devices . 

5-device Alblanomir and his work . 



 6-how to put the platform in the photography site . 

 

7-a blueprint for the development of the collision and absorption and 

Payment . 

 8-scheme for the study of the variables in the hands jump headlights . 

 9-scheme for the study of the variables in ran 110 meters hurdles . 

 10-model function values for swimming . 

 11-building the Biomechanics  model . 

 12-How to differentiation in the values of the function power – time. 

…………………………………………………………………………… 

 

(Thank you) 
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