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Uniformly Accelerated Motion

OBJECTIVES:

6. Determine the velocity and acceleration from simple timing situations.

7. Derive the equations for uniformly accelerated motion.

8. Describe the vertical motion of an object in a uniform gravitational field.

9. Describe the effect of air resistance on falling objects.

10. Solve problems involving uniformly accelerated motion.

Experiments show that at a particular place all bodies falling freely under gravity, in a vacuum or where air resistance is negligible, have the same constant acceleration irrespective of their masses. 

This acceleration towards the surface of the Earth, known as the acceleration due to gravity, is donated by g. Its magnitude varies slightly from place to place on the Earth’s surface and is approximately 9.80ms-2.
The acceleration due to gravity is not exactly the same at all points on the Earth’s surface. Small variations in g are due to:

· altitude

· latitude (the earth is not a sphere)

· the rotation of the Earth. The value of g is less than it would be if the Earth did not rotate. The value of g is reduced most at places where the speed of circular motion is greatest; that is, on the equator.
When an object is thrown upwards, the maximum height it reaches depends on:

· the initial velocity, u

· the acceleration due to gravity, g
Consider an object which is thrown vertically upwards with an initial speed, u.

	v² = u² + 2gs


If we consider the instant at which the object reaches its maximum height, v = 0,
so, we have

	u² = -2gs


Air resistance depends on 2 things 

· Surface area - Air resistance increases as surface area increases

· Velocity - Air resistance increases as the velocity increases

As an object falls through the air, it accelerates, due to the force of attraction of the Earth. This force does not change. 

As the velocity increases, the air resistance, the force opposing the motion, increases, therefore the acceleration decreases. 
If the object falls for long enough, then the air resistance (a force acting upwards) will equal the force of attraction of the Earth (the weight) (a force acting downwards).

Velocity against Time Graphs for a Falling Body

	a) In vacuum

	

	b) In air
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The force of air resistance increases as the velocity of the body increases.  Now there are no net forces acting on the object (since the two forces balance) so it no longer accelerates, but travels at a constant velocity called its terminal velocity. Therefore, a body will reach a terminal velocity (vt) when air resistance is equal in magnitude to the weight of the body.
Terminal velocity depends on 
· Size 
· Shape 
· Weight of the object 
A sky diver has a terminal velocity of more than 50ms-1 (180 kmh-1).
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