Forces on a Glider
A glider has three main forces acting on it: lift, drag, and weight. 
Forces are vector quantities having both a magnitude and a direction. 
The weight acts through the center of gravity and is always directed towards the center of the earth. 
The lift and drag are aerodynamic forces and act through the center of pressure. "Aero" stands for the air, and "dynamic" denotes motion. 
The drag is directed opposite to the flight direction, and the lift is directed perpendicular to the flight direction. 

In order for a glider to fly, it must generate lift to oppose its weight. To generate lift, a glider must move through the air. But the motion of a glider through the air also generates drag. With the drag unopposed, a glider quickly slows down until it can no longer generate enough lift to oppose the weight.

So how does a glider generate the velocity needed for flight? 

The simple answer is that a glider trades altitude for velocity. It trades the potential energy difference from a higher altitude to a lower altitude to produce kinetic energy, which means velocity. Gliders are always descending relative to the air in which they are flying.

How do manned gliders stay aloft for hours if they constantly descend? 
The answer is that they are designed to be very efficient, to descend very slowly. If the pilot can locate a pocket of air that is rising faster than the glider is descending, the glider can actually gain altitude, increasing its potential energy. 

Parts of an Airplane
The wings generate most of the lift to hold the glider in the air. To generate lift, the glider must be pushed through the air.

To control and maneuver the glider, smaller wings are located at the tail of the plane. The tail usually has a fixed horizontal piece (called the horizontal stabilizer) and a fixed vertical piece (called the vertical stabilizer). The stabilizers' job is to provide stability for the aircraft, to keep it flying straight. The vertical stabilizer keeps the nose of the plane from swinging from side to side, while the horizontal stabilizer prevents an up-and-down motion of the nose.  
The fuselage or body of the glider, holds all the pieces together. 
How Wings Lift the Plane

Airplane wings are curved on the top which make air move faster over the top of the wing. The air moves faster over the top of a wing. It moves slower underneath the wing. The slow air pushes up from below while the faster air pushes down from the top. This forces the wing to lift up into the air.  This is called the Bernoulli Effect. (Blow on a rolled piece of paper.)
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Top View
The top view shows a simple wing geometry. The front of the wing (at the bottom) is called the leading edge; the back of the wing (at the top) is called the trailing edge. The distance from the leading edge to the trailing edge is called the chord, denoted by the symbol c. The ends of the wing are called the wing tips, and the distance from one wing tip to the other is called the span, given the symbol s. The shape of the wing, when viewed from above looking down onto the wing, is called a planform. In this figure, the planform is a rectangle. For a rectangular wing, the chord length at every location along the span is the same. For most other planforms, the chord length varies along the span. The wing area, A, is the projected area of the planform and is bounded by the leading and trailing edges and the wing tips. 
Note: The wing area is NOT the total surface area of the wing. The total surface area includes both upper and lower surfaces. The wing area is a projected area and is almost half of the total surface area.
Aspect ratio is a measure of how long and slender a wing is from tip to tip. The Aspect Ratio of a wing is defined to be the square of the span divided by the wing area and is given the symbol AR. For a rectangular wing, this reduces to the ratio of the span to the chord length as shown at the upper right of the figure. 

AR = s2 / A = s2 / (s x c) = s / c 

High aspect ratio wings have long spans (like high performance gliders), while low aspect ratio wings have either short spans (like the F-16 fighter) or thick chords (like the Space Shuttle). There is a component of the drag of an aircraft called induced drag which depends inversely on the aspect ratio. A higher aspect ratio wing has a lower drag and a slightly higher lift than a lower aspect ratio wing. Because the glide angle of a glider depends on the ratio of the lift to the drag, a glider is usually designed with a very high aspect ratio. The Space Shuttle has a low aspect ratio because of high speed effects, and therefore is a very poor glider. The F-14 and F-111 have the best of both worlds. They can change the aspect ratio in flight by pivoting the wings--large span for low speed, small span for high speed.
Reaction Arm is the distance between the center of the wings and the center of the horizontal stabilizer.  The longer the reaction arm, the more stable the flight, and the smaller the horizontal stabilizer needs to be.
Horizontal Tail Coefficient - C(Hv) is a number that represents the proportion between the size of the wings and the size of the horizontal stabilizer as it relates to the reaction arm.  For a glider this number should be between .5 and 1.2.  As a formula this looks like:
(Horz. Stabilizer area) x (reaction arm)

(Wing area) x (wing chord)

Vertical Tail Coefficient - C(Vv) is a number that represents the proportion between the size of the wings and the size of the vertical stabilizer as it relates to the reaction arm.  For a glider this number should be between .05 and 0.12.  As a formula this looks like:

(Vert. Stabilizer area) x (reaction arm)

(Wing area) x (wing span)
Front View
The angle that the wing makes with the local horizontal is called the dihedral angle. Dihedral is added to the wings for roll stability; a wing with some dihedral will naturally return to its original position if it encounters a slight roll displacement.  Highly maneuverable fighter planes, on the other hand do not have dihedral. In fact, some fighter aircraft have the wing tips lower than the roots giving the aircraft a high roll rate. A negative dihedral angle is called anhedral . 
Also, the wing position in relation to the fuselage is significant.  The three main types are: high wing, mid wing, and low wing.  
High Wing – Great landing clearance, may use wing support braces, high roll stability, reduced efficiency as the fuselage blocks lift, used for landing on undeveloped runways.

Mid Wing – Uses the fuselage as part of the wing, used for fighters and acrobatic planes, used for high speed planes, reduced payload, wing is formed in two separate pieces.

Low Wing – Best for commercial transport, landing gear can be out on wings to support engines and fuel, allows more maximum use of fuselage for payloads, easy to refuel.
Side View
A cut through the wing perpendicular to the leading and trailing edges will show the cross-section of the wing. This side view is called an airfoil. 
The straight line drawn from the leading to trailing edges of the airfoil is called the chord line. The chord line cuts the airfoil into an upper surface and a lower surface. 
If we plot the points that lie halfway between the upper and lower surfaces, we obtain a curve called the mean camber line. For a symmetric airfoil (upper surface the same shape as the lower surface) the mean camber line will fall on top of the chord line. But in most cases, these are two separate lines. The maximum distance between the two lines is called the camber, which is a measure of the curvature of the airfoil (high camber means high curvature). The maximum distance between the upper and lower surfaces is called the thickness. 
For an asymmetric airfoil (upper and lower surfaces of different shape) the air must pass more rapidly over the upper surface, reducing air pressure, and increasing lift. 

When an airfoil is tilted in relation to the horizon (as when in a climb) this is called an increased angle of attack.  The result of increasing the angle of attack is to create greater lift.  A symmetrical wing will stall at 6-7 degrees, while an asymmetrical wing will stall at 15 degrees.
Laws of Motion

Newton's first law states that every object will remain at rest or in uniform motion in a straight line unless compelled to change its state by the action of an external force. This is normally taken as the definition of inertia. The key point here is that if there is no net force acting on an object (if all the external forces cancel each other out) then the object will maintain a constant velocity. If that velocity is zero, then the object remains at rest. If an external force is applied, the velocity will change because of the force.

The second law explains how the velocity of an object changes when it is subjected to an external force. The law defines a force to be equal to change in momentum (mass times velocity) per change in time. For an object with a constant mass m, the second law states that the force F is the product of an object's mass and its acceleration a: 

F = m x a 

For an external applied force, the change in velocity depends on the mass of the object. A force will cause a change in velocity; and likewise, a change in velocity will generate a force. The equation works both ways. 

The third law states that for every action (force) in nature there is an equal and opposite reaction. In other words, if object A exerts a force on object B, then object B also exerts an equal force on object A. Notice that the forces are exerted on different objects. The third law can be used to explain the generation of lift by a wing.
