Chapter 3 – Two-Dimensional Motion



      Regents Physics

Two-Dimensional Motion and Projectiles
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We have observed objects moving in the horizontal direction and the vertical direction.  Now we will be analyzing objects moving in both directions at the same time.  However, the two components (horizontal and vertical) of motion are independent of each other.  This means that we will be working in one direction at a time!  We will still be using our favorite constant acceleration formulas.
Type 1 Projectile Problem: A Projectile Fired Horizontally

Description: a projectile that is fired in the horizontal direction from some height.

Key feature: The velocity in the horizontal direction (x-direction) will never change!
For example:
1.) A tennis ball is rolled off the edge of a 75 meter building with a horizontal velocity of 10 m/s.  
a. What is the ball’s horizontal velocity after 3 seconds?
b. Sketch the path that the ball will take as it leaves the top of the building.
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Note: However, the velocity in the vertical direction (y-direction) will change due to the acceleration of gravity (remember free fall?).

Example:

2.) A tennis ball is rolled off the edge of a 75 meter building with a horizontal velocity of 10 m/s. 
a. What is the ball’s vertical velocity after 3 seconds?
Therefore, the only direction that we will need constant acceleration formulas for projectile problems will be the vertical direction.

vfy = viy + ayt
dy = viyt + [image: image2.png]


ayt2
vfy2 = viy2 + 2aydy
As for the horizontal direction, we will only need the average velocity formula:

Vx=dx/t
Now, let’s try a problem that combines both directions.  Keep in mind that the time will be the only quantity to be the same for both horizontal and vertical directions.  Also, instead of one list of variables, you will need two lists.  One list for the x-direction and one for the y-direction.

3.) A plane flying horizontally at an altitude of 490 meters and having a velocity of 250 m/s East, drops a supply packet to a work crew on the ground.  It falls freely without a parachute.  Assume no wind and no air resistance.
a. Sketch a path of the supply packet after it leaves the plane.
b. Determine the time required for the packet to hit the ground. (Make lists)
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c. Determine the horizontal distance from the target area that the plane must drop the packet.
4.) A ball is rolled off a table at 5 m/s.  If the table is 1 meter high:

a. Determine the time it takes for the ball to strike the ground.
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b. How far (horizontally) from the edge of the table will the ball land?

c. Determine the vertical velocity of the ball just before it strikes the ground.

d. Determine the horizontal velocity of the ball just before it strikes the ground.

5.) With his ACME cannon on top of a 80 meter cliff, the coyote wants to destroy the roadrunner who is on the ground below 35 meters from the base of the cliff.  How fast must the cannon fire the projectile horizontally so that it lands on the roadrunner?



