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	Chapter 5 – Projectile Motion

	What is the big idea?


	Chapter 5.1 Vector and Scalar quantities

	A quantity that requires both magnitude and direction for a complete description is a 

______________________ quantity. 



	Chapter 5.1 Key Concept : How does a vector quatity differ from a scalar quantity?



	Chapter 5.2 Velocity Vectors

	1. The velocity of something is often the result of combining two or more other velocities

a. An airplane’s velocity is a combination of the velocity of the airplane relative to the air and the velocity of the air relative to the ground (wind velocity). 

EXAMPLE: A small airplane is flying north at 80 km/h (relative to the air around it) and there is a tailwind blowing north (with the direction of the plane) at a velocity of 20 km/h.

Draw a picture that represents the “total velocity” .  Draw these so that 1 cm = 20 km/h (left hand side of space below). 

Now suppose the airplane makes a U-turn and flies INTO the wind.  The velocity vectors are now in opposite directions.  The resulting speed of the airplane is ____________________.  Draw a picture of this in the space above (right hand side)

Now consider a plane flying 80 km/h north which is caught in a strong crosswind of 60 km/h blowing from west to east. Using a scale of 1 cm = 20 km/h draw a diagram the represents the airplane velocity (speed and direction) and the wind velocity (speed and direction).  The sum of these two vectors is called the __________________



	Chapter 5.2    Key Concept 1: The resultant of two perpendicular vectors is the diagonal of a rectangle constructed with the two vectors as sides. 


	Since these vectors are perpendicular to each other, we can calculate the length of the resultant using the 

__________________________________. If the two vectors are of equal magnitude, but at right angles, we can 

calculate the length of the resultant as the ______(the length of a side).

Draw a pictures of each of the concepts stated above in the space below.



	Chapter 5.3 Components of Vectors


	Often we will need to change a single vector into an equivalent set of two component vectors at right angles to each other.  Any vector can be “resolved” into two component vectors at right angles to each other.  The two  vectors at right angles that add up to a given vector are called _________________ of the vector .
The process of determining the components of a vector is called ________________________.  

Any vector drawn on a piece of paper can be resolved into vertical and horizontal components that are perpendicular to each other.



	Chapter 5.3 Key Concept: The perpendicular components of a vector are independent of each other.


	CONCEPT CHECK:  How do components of a vector affect each other? 
When you deal with projectile motion, it can be separated into components.
Consider the bowling ball that we rolled down the hallway.  If you roll a smooth ball down a smooth horizontal surface, how will the speed change?  Draw a “horizontal picture” of the distance after each second for four seconds.
Consider dropping the same ball out of a window, Will the speed stay the same?  Explain and show how the vertical distance would change each second.




	Chapter 5.4 Projectile Motion


	Define Projectile:  

Provide four examples of projectiles with seemingly different motion: 

What do all of these examples have in common (in terms of motion).  What is different or unique about each?

Projectiles near the surface of the earth all follow curved paths that seem “complicated” but are very simple when we separate the horizontal and vertical components of motion.


	Chapter 5.4 Key concept 1:   In all cases: The horizontal component of motion for a projectile  is just 
like the horizontal motion of a ball rolling freely along a level surface without friction


	This motion has the following characteristics: 
1. Where friction is negligible, a rolling ball moves at  ___________________ velocity

2. The ball covers ______________ distances in _______________ intervals of time

No horizontal force means no horizontal ____________________.  So for a horizontal projectile, no 

horizontal force (after initial launch) means that the object ___________________ accelerate horizontally.

	 CHAPTER 5.4.  KEY CONCEPT 2:  In all cases: The vertical component of a projectile’s velocity is like the motion for a freely falling object



A projectile __________________ downward due to the continuous force of gravity.  Because it 
accelerates, the vertical component of velocity  changes over ____________. Increasing speed 
causes a greater __________________ to be covered in each successive equal  ___________interval.   Or if a ball is projected upward, the vertical distance will ____________________ with time on the way up.  Most important is tat the horizontal component is ______________________ of the vertical component. And their combined effects produce the variety of curved paths that projectiles follow: 
	CHAPTER 5.5  Projectiles Launched Horizontally
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1. This photo shows equally timed successive positions for two balls.  One is projected horizontal, while the other is simply dropped. 

2. This picture shows that the horizontal component of motion remains constant. 
3. The ball moves the same horizontal distance for each equal time interval.  

4. No __________________ force is acting on the ball.  There is a vertical force due to __________________
5. Both balls will cover the same vertical distance and land _________________. 



	Chapter 5.5 Key Concept: The downward motion of a horizontally launced projectile is the same as that of freefall.

	CHAPTER 5.6  Projectiles lunched at an Angle


	1. A projectile’s path is called its _________________________. 
2. On page 75 of your text Figure 5.10 demonstrates that no matter the angle at which a projectile is launched, the vertical distance of fall beneath the idealized straight line page is the same for equal times.  In other words, the distance it drops is independent of what’s happening horizontally (or at what speed it started vertically).  The force exerted will always exert a 10 m/s2 acceleration.  Draw each example below.  The distance it falls is equal to ½ gt2. 



	CONCEPT CHECK 2: The vertical distance a projectile falls below an imaginary straight-line path increases continually with time and is equal to 5t2 meters.



	Height of a projectile

	Draw a parabola which represents the path of a projectile.  At each second, draw the vertical and horizontal components of the velocity vector.
When a projectile is shot upward, where is the greatest vertical component?  Where does the net vertical component equal to zero?  Where is the horizontal component the greatest?    The least?  Draw a picture that illustrates these vectors.



	Range of a projectile

	When a projectile is shot at a steeper angle the initial vertical velocity vector is __________________ therefore the projectile will travel ____________________up into the air.   However the horizontal component will be less than the vertical component meaning that the distance traveled horizontally will be __________________-. 

Consider the following projectiles:  The projectiles are launched at the following angles  75, 60, 45, 30, 15.

Which angle will produce the highest trajectory?                                             The lowest?

	Which angle will travel the shortest horizontal distance?                                  The longest?


	Which trajectories will have the same horizontal distance, but different vertical distances? Explain how this can happen (think about time).



	Speed of a projectile


When the effect of air resistance is significant, the range of a projectile is diminished and the path is not a true parabola. 
If air resistance is negligible (it is not considered), a projectile will rise to its maximum height in the ___________ time that it takes to fall back down to “where it started”.   So speed ___________ going up is the same as speed at the same height  going downward. 

For short-range projectile motion (such as a batted ball) we usually assume the ground is flat.  HOWEVER, for very long range projectiles, the curvature of the Earth’s surface must be taken into account.  If an object is projected fast enough, it will fall all the way around the Earth and become an Earth Satellite.
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