Physics of Sport
DEPENDENCE OF THE SIZE OF THE VISIBLE PART OF THE OPPONENT'S GOAL OPENING AREA ON THE ANGLE OF THE STRIKER'S ATTACK IN FOOTBALL
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Abstract: The article discusses the situation that arises in football at the opponent's goal for a forward attacking at an acute angle to the goal line. A formula linking the angle of attack with the visible opening of the opponent's goal is established, and a corresponding graph is built. 
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Introduction: Football’s ranking as the most popular team sport is hardly debatable
Each player on the pitch performs variety of pre-defined tasks based on their functionality.  The wingers, by very nature of their position, most often end up attacking the opponent's goal at an acute angle to the goal line, that is, to the area of the goal opening, and this situation deserves to be studied. 
Main Body. 
A player attacking the opponent's goal in the middle of the field, at  
 angle to the goal line, sees the full area of the goal ( where  is goal length and  is goal height), i.e. he has the maximum view of the opponent's goal. 
The situation is completely different when the striker (forward) attacks from the flank, i.e. . In this case, the visibility of the goal is reduced, and can reach zero when 
Let's consider the case when the striker (forward) attacks from the flank, i.e. the angle of attack is sharp. When attacking at an acute angle to the goal line, the field of vision of the player narrows and he does not see the entire goal line, but only a part of this line, namely a segment (Fig. 1).
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Fig. 1
 - Angle of attack,  goal line (goal length)
 - the part of the goal line that is visible to the striker
 - the position of the forward attacking from the flank. 
Figure 1 shows a scheme (horizontal projection at the forward's eye level) of a forward attacking from the flank at an angle; usually, performed by wingers [1]. The angle of attack refers to the angle between the goal line () and the forward’s direction of attack (direction of movement).  The vector indicates the direction of attach (the direction of movement) of the forward. 
In this arrangement, the attacking forward sees only part of the goal line , which also can be defined as 
					(1)
where x is the part of the goal line visible to the forward,  is the length of the goal line () and is the angle of the forward's attack.  
From equation (1) it is easy to derive a new equation linking the visible part of the area of the opponent's goal opening to the angle of attack:
					(2)
where is the part of the area of the goal opening that is visible to the striker when attacking at an angle , while  is the total area of the goal opening (, a is the length of the goal, h is the height of the goal). According to international standards ;   . [2].
When , only half of the whole area of the opponent's goal is in the field of view of the attacking forward, in contrast to when the forward sees the full area of the opponent's goal. Therefore, his task to score is twice as difficult [3]. 
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Fig. 2
Fig. 2 shows the relationship curve of the visible part of the area of the opponent's goal opening and the angle of attack () for a winger attacking at an angle .
When attacking from the flank, the visible area of the opponent's goal opening reduces as the angle of attack becomes narrower, therefore, the player must possess high skills and impeccable technique to achieve the desired objective - to score a goal. 
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