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What Is Projectile Motion?

Projectile Motion is the motion of objects moving in two dimensions under the influence of ________________.  Air resistance is negligible (we can ignore it).  Examples of projectiles include anything launched or thrown into the air such as cannon balls, footballs, baseballs, pumpkins, soccer balls, tennis balls, handballs, racquetballs, people, four-square balls, softballs, mothballs, fireworks, water from rain clouds or from a hose…

The Truth Is...

If gravity is the only force acting on an object, it will accelerate at a rate of _________________ DOWN.  A projectiles horizontal motion will have absolutely _______    ________________ on its vertical motion.  They are completely _____________________ of each other.

WHY? Let’s Consider a Little Information About… Newton’s Laws of Motion.  Newton’s First Law of Motion, also known as the _________________________________, states that a body in motion will remain in motion at constant velocity, unless acted upon by an unbalanced force (and that a body at rest will remain at rest).

Since gravity is the only force acting on a projectile, and it acts straight down, the acceleration resulting is vertical.  There is NO horizontal acceleration, which means that a projectile will maintain constant horizontal velocity as long as it is in the air.  

To Solve Problems, Horizontal and Vertical Components of Motion must be considered Independently
Vertical Components: 



     
Horizontal Components:
(y - vertical displacement 




(x - horizontal displacement

g - vertical acceleration (9.8 m/s2, down)


vxi = vxf  - horizontal velocity

vyi - initial vertical velocity




t - time

vyf - final vertical velocity




ax=0

t - time
How Do We Solve Projectile Problems??

Vertical Equations 





Horizontal Equation
vf = vi + at 


vf2 = vi2 + 2a(y

(x = vxt

(y = vit + ½at2


(y = ½(vi+vf)t


(y = vft - ½at2

· Draw an accurate diagram showing the trajectory of the object.

· Solve for the horizontal and vertical components of the initial velocity, if given.

· Complete a data table using given and implied data, based on an appropriate sign convention (you assign).  Make sure to separate horizontal components of motion from vertical components.

· Identify what you are looking for.  Remember you need at least 3 pieces of vertical data to use kinematic equations… if you don’t have 3, look to the horizontal data to find time, which is the only common variable.
Review of Big Ideas:

1. Projectile motion must be analyzed considering horizontal and vertical components of motion _________________.

2. Because there is no ______________________ in the horizontal direction, the horizontal component of a projectile’s velocity is ___________________.

3. Gravity changes the vertical component of a projectile’s velocity by ________ every second.  

4. As a projectile moves in its parabolic path, is there any point along its trajectory where the velocity and acceleration vectors are perpendicular to each other?  If so, where?

Case #1:  Balls Launched Horizontally from an Elevation:

A ball is kicked off a building with a horizontal velocity of 4.00 m/s off the top of a building, as shown.  The positions of the ball are shown at 1 second intervals.  Assuming the acceleration due to gravity is 10 m/s2, DOWN (it’s always down), sketch the components of the velocity at each position:









      Calculate the total velocity at Position P:


Problem Solving Practice:


(a) Complete the data table shown:   

(b) Calculate the time it takes for the projectile to strike the ground:

(c) How far from the ground does the projectile land?

(d) What is the vertical velocity of the projectile just before it hits the ground?

(About Projectiles)
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NOTE: When studying projectiles, Ms. Q will often ask for the velocity of the projectile just before it hits the ground… the answer for this is never zero.  It is how fast the object is traveling, just before it strikes the ground.  





V





H








