AP Physics Lab- Motion in Two Dimensions
Purpose:  To determine the nature of the horizontal and vertical motion of a projectile.
Apparatus:

Air Table

Recording Paper

T- Square

Spark Timer

Small Block

Meter Stick
Procedure:
1)  Check your air table for level and make any necessary adjustments using the
     adjustable feet.
2)  Place a small block under the single leg at the back of the air table to tilt the table
     forward.  Place a sheet of recording paper on the table.
3)  Place one of the pucks in the upper right hand corner of the table and attach it to the 
     sides of the table so that is will stay in place.  Place the second puck in the lower left-
     hand corner.  The second puck will act as the projectile.
Fixed Puck
Projectile
4)  Practice launching the projectile so that the trajectory “fills” the available space.  Try 
     to have the projectile just miss the upper edge of the recording paper and land in the 
     opposite corner on the lower side.
5)  Set the spark rate to 10 Hz.  This will produce a mark on the paper every 0.10 
     seconds.
6)  With the spark timer operating, launch your projectile and make a recording of its 
     motion.  Do Not Remove The Recording Paper.
7)  In order to facilitate the analysis, you need to know the true vertical on the paper (The 
     direction along which the force of gravity is acting).  To determine the true vertical, 
     release the puck from the upper right hand side and make a recording of its motion.  
     Be Careful Not to Give The Puck Any Sideways Motion.
You May Now Remove the Recording Sheet
Data Analysis:
1.  Hold the T-Square against the edge of the table and align the dots made when the puck
     accelerated down the table with the edge of the T-Square.  Tape the paper to the table. 
    You now have true vertical perpendicular to the edge of the table.
2.  Using the dots made by the projectile motion, chose the lowest point that comes out 
     clearly as your origin and call this point time zero.  Using a T-Square, draw a vertical
     y-axis through your origin.  Using a protractor and a meter stick, construct a 
     horizontal x-axis through your origin. (See diagram on the following page)
3.  Set up a data table with the following headings:

Time1    Range    Height
Horizontal Velocity
Vertical Velocity
Time 2
4.  Using the T-Square, draw straight lines from each point down to the x-axis.  The
      length of each line is the vertical height of the projectile. The distance from this line 
      back to the origin along the x- axis is the range of the projectile. (See diagram on the
      following page)
5.  Measure and record the height and the range of each point in your data table.
6.  Compute the horizontal and vertical velocities for each interval of the projectile and
     record the values in the data table.  Remember that the velocities occur at the middle 
     of the time interval.  Determine the times for the velocities you have calculated and 
     record them in Time 2.
7.  Plot a graph of horizontal velocity versus time.
8.  Plot a graph of horizontal range versus time.
9.  Plot a graph of vertical velocity versus time.
10.  Plot a graph of vertical displacement (height) versus time.
11.  On your vertical velocity versus time graph determine the total vertical displacement
       of the puck 
10.  On your vertical velocity versus time graph determine the instantaneous acceleration
       of the puck at the peak.
Questions:
1)  What can you conclude about the horizontal motion of the puck? (Discuss 
      displacement, velocity and acceleration)
2)  What can you conclude about the vertical motion of the puck? (Discuss displacement, 
      velocity and acceleration)
3)  If  the incline of the table increased  (if you were to put more blocks under the foot) 
     what would happen to the vertical acceleration of the puck?  The horizontal 
     acceleration?
