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IF THE BODY IS IN MOTION FROM THE START:
	If Fres > 0The body accelerates from a given starting velocity. The winner of the tug-of-war is the team we expected to win. 
	If Fres < 0The body decelerates (brakes) in relation to a given starting velocity. The winner of the tug-of-war is not the team we expected to win and the force thus pulls in the 
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				Six Overall Scenarios for the Tug-of-War Results:

				IF THE BODY STARTS FROM A POINT OF REST:

					If Fres > 0The body accelerates from a position at rest. The winner of the tug-of-war is the team we expected to win.

					If Fres < 0 The body accelerates in the opposite direction. The winner of the tug-of-war is not the team we expected to win and thus the movement shifts to the opposite direction. 

					If Fres = 0The body remains still – although it would only take a little push to set the body in motion. The two teams are equally strong, however, a little extra pull from one team would spell victory. 
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				If a team pulls the equivalent of five Newton in one direction and another team pulls the equivalent of three Newton in the opposite direction, the first team will win by two Newton. We can write the calculations for the resulting force, Fres like this: 

				Fres = 5N — 3N = 2N

				This will result in acceleration and movement in a specific direction and we can say that the forces are imbalanced. If the body starts from a position of rest, it will accelerate from a velocity of zero. If the body is already moving with a given velocity, it will accelerate further. 
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				 If both teams pull with 4 Newton in each their own direction, nobody wins and they remain in the same spot without moving. Which is why a body can be subjected to many different forces, without it effecting the body’s movement. The resulting force, Fres, is then zero:

				Fres = 4N — 4N = 0

				If the resulting force is zero, there is no acceleration and we can say that the forces affecting the body are balanced. If the body is at rest, prior to the impact of forces, it will not move. However, if the body is already in motion, prior to the impact of forces, it will continue with unchanged velocity. This is Newton’s first law of motion.

				If one or more forces affect a mass without being balanced, a resulting force will accelerate the mass in a given direction. 
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				Vectors and the Resulting Reaction Force

				Force, acceleration and velocity are described by way of vectors. A vector has both size and direction, and as shown, we can use an arrow to represent it. A vector indicates the strength of force, acceleration or velocity as well as their exact direction. 

				Vectors can be added to or subtracted from one another, just like a grocery bill; however, we need to take the direction into account. If, for example, we have two forces that pull a given mass in diametrically opposite directions, it becomes much like a simple tug-of-war, where the strongest force wins. One force pulls in the positive direction and the other force pulls in the negative direction. The positive direction is the one we believe will win, and the negative direction is the one we believe will lose. 

				The direction is very important because it determines which is the positive team and which is the negative team. The result of the tug-of-war is called the resulting force.
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				The Connection between Force, Mass, Acceleration and Velocity

				A force reacts on the body’s mass and impacts the body’s movement. It can accelerate or decelerate the body and make the body change its direction of movement.

				Newton’s second law of motion provides the connection between force, F, acceleration, a, and a body’s mass, m:

				F = m · a

				In other words, there is coherence between a force reacting on a given mass and the resulting acceleration in a given direction. Thus, the stronger force, the greater acceleration - and vice versa.
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				When a body is exposed to constant acceleration, the increase in velocity will be constant. If the acceleration decreases yet remains positive, the speed will continue to increase, though less so than previously. This means continued force impact on the body in the forward direction, although it will be less powerful than before. A body will slow down when impacted by an opposing force, i.e. when the force goes against the body’s direction of movement. Thus, acceleration becomes negative and speed is reduced.
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				Velocity and Acceleration

				When a body moves from a position of rest, it moves with velocity. Velocity is defined as change in distance per unit time and is represented by the symbol v. 

				When the velocity of an object changes, we call it acceleration. The definition of acceleration is change in velocity per unit time and it is represented by the symbol a. If there are no changes in velocity, then acceleration is zero and we can say that the body is moving with constant velocity. If velocity increases then the acceleration is positive, and if velocity decreases then the acceleration is negative. Negative acceleration is what we call deceleration.

			

		

	
		
			
				17

			

		

		
			
				solid skiing — skiing mechanics

			

		

		
			
				The Mechanical Frameworks and Terminology

			

		

		
			[image: ]
		

		
			
				Forces

				When a skier moves down a slope, he affects his surroundings and they in turn affect him. We call these mutual impacts forces. Forces are measurable and they influence the skier’s movements. We can use arrows to represent them, indicating both size and direction.

				When a force impacts the body, the body is either pushed or pulled in a certain direction. Whether the body is pushed or pulled does not make any difference, as the result will be the same. However, the force with which the body is pushed or pulled as well as the direction of the force will influence the result. Forces are measured in Newton and represented by the symbol F. 
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				Mass

				Every body consists of a large amount of particles. Mass constitutes the sum of all the particles in a body, and is commonly referred to as body weight. In this instance, mass is measured in kilograms and represented by the symbol m. 
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				FIRSTLY, WE WILL DEFINE THE MECHANICAL FRAMEWORKS AND TERMINOLOGY RELEVANT TO THE MODELS, WHICH WILL ENABLE US TO FULLY COMPREHEND THE PLAYGROUND THAT SURROUNDS US. THEN WE WILL USE TWO MODELS TO EXPLAIN THE EXTERNAL FORCES AND BALANCE IN SKIING.
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				SKIING MECHANICS SETS THE FOUNDATION FOR SKIING TECHNIQUE. THE TWO BOOKS ARE CLOSELY CONNECTED BUT YOU CAN READ THEM INDEPENDENTLY.

				Skiing Mechanics discusses the external forces that arise through turns down an inclined slope and how these forces challenge our balance.

				Skiing Technique discusses the internal forces that are required in order to adapt to the external forces, and to stay balanced through the turns.

				In reality, internal forces and external forces cannot be separated because they continuously influence each other. The external forces change with every moment through the turn. We have to adapt to these by using our internal forces. However, each time we adjust, the exter-nal forces will change again. 

				The interaction between internal forces and external forces is a continuous cycle that does not end until we reach the bottom of the slope and stand completely still.
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				have to move in a certain way when skiing. 

				In Skiing Mechanics, we start with an outline of the necessary physical frameworks, which allows for an easy understanding of the following descriptions and calcu-lations in the subsequent diagrams and models. In the models, we look at both the forces and balance involved in skiing followed and based on the information provid-ed we present a conclusion about the mechanical con-ditions for movements in skiing. At the end of the book, you will find a supplementary section on forces that will help you obtain a complete understanding of the mech-anics of skiing. 

				Solid Skiing Skiing Mechanics is for those of you who love skiing as much as we do and who want to know more about the physical circumstances that dictate why we need to move in a certain way on skis. Reading Skiing Mechanics will enhance your understanding of skiing, and you can then pass this knowledge onto others

				Skiing Mechanics is written in legible language with in depth examples and diagrams to give you a better un-derstanding of the foundations of skiing. We look forward to sharing it with you.

				Enjoy!
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				Welcome to the skier’s playground – a play-ground in motion and under continuous trans-formation. 

				Have you ever considered that skiing is in fact made possible due to complex collaborations between internal muscular action and external physical influences? And how this affects your personal skiing experience?

				The answer is often complicated and extremely com-prehensive, not least because skiing is a sport where athletes are in constant motion, turning from side to side down an inclined slope. 

				Luckily, it’s possible to simplify things a little; we can isolate the various problems. Mechanics is a basic ele-ment in skiing, regardless of which discipline you prefer. In this book we will share our knowledge about Skiing Mechanics with you to give you an insight into the basis of the sport. 

				We will present simple models to provide an understand-ing of the mechanics in skiing. We will discuss the exter-nal forces in skiing and the challenges these present in terms of balance. The complex physics and mathematics are boiled down to easily understood points. Based on this knowledge, Skiing Mechanics will describe why you 
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				the external forces that all skiers are exposed to.

				Whether you prefer skiing off-piste at breakneck speed or cruising the big turns on a well-groomed blue run; the mountain is your playground. And never forget, it spells enjoyment for you as well as all the other skiers out there with you.

				Hopefully you are as fond of skiing as we at Solid Skiing are. Let us help you expand your skiing playground as well as your understanding of skiing.

				Enjoy reading,Enjoy skiing, And enjoy playing.
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				Solid Skiing is based on the idea that all skiers are good skiers, at their individual levels. Which is why our focus is on tools that help all skiers, at every level, become even better skiers. 

				An experienced skier has greater control of their balance and they are able to fine-tune their movements with more confidence than a less experienced skier, yet all skiers face the same challenges – and there is always room for technical improvements, even for an experienced skier. 

				Basic skiing is simple. It is all about keeping your balance and moving in accordance with the external forces that impact your body. Solid Skiing discusses direction of movement and timing on a downward slope, based on 
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				Disclaimer: 

				Before beginning any exercise or recreational skiing program, consult your physician. Skiing is an inherently dangerous sport and should not be attempted without extensive training, experience, proper protective gear, and professional assistance. You should not depend solely on information from this book or any other for your skiing safety. The author and the publisher shall not be held liable for any injuries to or damages caused by individuals attempting this sport. Furthermore the author and the publisher disclaim any liability, personal or professional, resulting from the application or misapplication of the information in this book. Your use of this book indicates your understanding of the risk of skiing and is an acknowledgement of your own sole responsibility for your skiing safety.
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