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Abstract
""Mechanical analysis of the moment of inertia of the body and
the throwing arm and their relationship to the strength of the

lift and the accuracy of long-distance scoring from jumping in

handba "
researcher Supervising
Ghazwan Hazem Younes Muhammad Prof. Dr. Muhammad Khalil
Al-Ward
1444AH 2022 AD

The idea of the research was summarized in the study of the moment
of inertia of the body and the aiming arm and its relationship to the strength
of uplift and the accuracy of long-distance scoring from jumping in handball,
and that the moment of inertia is one of the mechanical laws that can be used
in the field, especially in the field of learning movements through the
relationship between body mass and square Its center of gravity is about the
axis of rotation and because of its effect on movements, especially When
shooting in handball, because the body’s resistance to circular motion
depends not only on its mass, but on its vertical distance from the axis of
rotation, “and that the human body consists of several parts, each of which
has its own inertia, and that the moment of inertia of the entire body is the
sum of the inertia of its parts, The problem of the research is determined that
the cases of shooting from close do not represent any problem for the players
in achieving goals, so our attention is focused on the far shooting, as the far

shooting is one of the These are effective solutions in which the attackers
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invest the gaps in the opponent’s defenses and then surprise him and score
goals, and that this type helps us to maintain the effort and not friction with
the opponent. The researcher believes, through his observation of the
handball game in the Iraqi league, that there is a weakness in the players’
ability to shoot from far from A distance of (9 meters) for fear of shooting
failure and losing the ball and not optimizing the body’s masses in shooting
in terms of speed and strength and the extent of the impact of these variables
on determining the optimal dynamic path and that the factors that affect the
ball and gain it a path And the starting speed depends on the type and
distance of the shooting in addition to other external factors, as well as not
investing the body’s determination in the height of the jump and not using
the kinetic action of the determination and transferring it to the arm and thus
to the ball, not gaining speed. Thus, the mechanical study in sports, including
handball, has become of great importance to study this Type .

Hence the problem of research in studying this phenomenon to find
appropriate solutions to it. The problem of research is manifested in studying
this topic and identifying through it some mechanical variables of the inertia
of inertia of the body and the aiming arm and their relationship to the
strength of uplift and the accuracy of long-distance scoring from jumping in
handball in order to reach and find appropriate solutions Its using the ground
reaction force platform.

The study aimed at the following: -

* [dentifying the values of the moment of inertia of the body and the
throwing arm during long-distance scoring from jumping in the handball
game.

* Recognizing the values of some mechanical variables of the ball during

long-distance scoring from the handball game.



* [dentify the values of long shot accuracy from jumping in the handball
game

* [dentifying the values of some variables of the function (force - time)
during long-distance scoring from jumping in the handball game.

* [dentifying the relationship between the moment of inertia of the body and
the throwing arm with the variables of the function (force - time) during
long-distance scoring from jumping in handball.

* Identifying the relationship between the moment of inertia of the body and
the throwing arm with the long shot accuracy of jumping in handball.

* [dentifying the relationship between the function (force - time) with the
accuracy of the long shot from the jump.

* [dentifying the relationship between the mechanical variables of the ball
with the moment of inertia of the body and the throwing arm and the

accuracy during long-distance scoring from jumping in handball.

The researcher used the descriptive approach in style and correlational
relations for its relevance and the nature of the research, and the research
community consisted of handball players of the youth category, numbering
20 players, who represented the players of Al-Fatwa Sports Club in Nineveh
Governorate for the sports season (2021-2022), and six players were selected
by the method The intentional and those who use the right arm in shooting to
be the research sample, as the rest of the players on whom I conducted the
three reconnaissance experiments were excluded, as the researcher conducted
The main experiment of the research on Tuesday, November 16, 2021 at
twelfth o'clock in the afternoon, on a sample of (6) players and in the
presence of the assistant work team, after making sure that all obstacles faced

by the researcher during the three pilot experiments were overcome, as three
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cameras were used (Casio exilim), the first camera was placed at a distance
of (6.30 m) and the lens focus was (1.15 m) above the surface of the earth
from the player’s right side to identify the biomechanical variables, while the
second camera was placed at a distance of (11 m) and the height of lens
focus(1.15 m) from the surface of the earth from the right side of the player
to identify the variables related to the ball, and the third camera was placed at
a distance of (10 m), from the left side of the goal to identify the accuracy of
the shooting. The height of the focus of the lens was (1.10 m) from the
surface of the earth, and it was The speed of the three cameras is (240)
frames per second

The researcher concluded the following from the study:-

1. The results showed that there is a significant correlation between the
moment of inertia of the body with the function (force - time), which
indicates that the players invested force in the horizontal-vertical direction,
which in turn led to benefiting from the moment of inertia during shooting.
2. It was found from the results that the research sample used the throwing
arm after taking advantage of the force of advancement directed to the
reaction force of the pivot, which gave freedom to the players from rotating
the arm in a way that serves the aim of aiming at the goal.

3. The players benefited from the variable moment of inertia of the body to
serve the goal of movement during the long shot at the target and hit it
accurately.

4. The results showed that the moment of inertia of the throwing arm has a
major role with the accuracy of the long shot from jumping by extending the

radius of rotation of the arm before letting the ball out of the players hand.



5. It was found that the reaction of the focus of the research sample was at a
good level, which allowed them to hit the target accurately by making a
simple stop at the highest height reached by the player.

6. The results did not show any role for the variables of the ball with the
moment of inertia of the body during the long shot.

7. The results show that the torque variable of the throwing arm 1s the main
mover of the ball during its release from the players' hands and has the main

role on the variables of the ball during its direction to the goal.



