
Horizontally Shot Projectiles


EXPERIMENT III

MATHEMATICAL REGULARITIES IN NATURE

PART II (FALL 2005)

HORIZONTALLY SHOT PROJECTILES

A. STEP 1: Take two C-Clamps and one board with two screws, and clamp the board to the table with the long side of the board parallel to the table edge, and the two screws on the edge of the board closest to the table edge. Below, the setup is shown looking down from above. [image: image1.png]Clamps Edge
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STEP 2: String a rubber band between the two screws, using the screws as posts.
STEP 3: Put a piece of masking tape down the “tack” between the two screws, to be used for marking how far you draw the rubber band back.
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STEP 4: Experiment with shooting a block off of the edge of the table and board, using the rubber band, pulling the rubber band back different distances. The block should shoot off the board on the level (neither going up or down at the start) and land on the floor three to four feet away from the table. Mark the distance in inches that you pull the rubber band back to achieve this. Also mark one-fourth, one-half, and three-fourths of that distance on the tape. (If these smaller distances do not come out to convenient lengths, you can round them to the nearest one-half inch.)
NOTE: In all cases, measure the distance that you pull the rubber band back from its “straight across” position.
EXAMPLE: If you pull the rubber band back about two inches back from its “straight across” position, mark two inches, and one-half inch, one inch, and one-and-one-half inches (2’, 0.5”, 1” and 1.5”.
STEP 5: Drop a nail on the end of a piece of string down the table edge, from the end of the tape on the board. Use a piece of masking tape to mark this spot on the floor just below the end of the board.
STEP 6: Position a second black just in front of the rubber band (between the rubber band and the edge of the table), near one of the screws. Pull the block back to your longest mark distance and shoot it off. Your second block should also be knocked off the table at the same time that the first block flies over the edge of the table. If not, move the second block a little closer to the center of the rubber band (towards the “track”) and repeat. If the second block falls off, but later than the first block clears the edge, move the position of the second block back away from the table’s edge, so that the rubber band hits it harder. If the second block is knocked off, but lands far from the edge of the table as marked by the piece of tape on the floor, move the second block closer to the screw. Repeat experimenting until the second block is knocked off the table at the same time that you shoot the first block, but does not land further away from the table than six to eight inches.
STEP 7: Now, for each of the four distances marked on the tape on the board, position the second block as determined in STEP 6 and shoot the first block with the rubber band. Measure the distance that the first block lands from the edge of the table, and note by sound and vision whether one block or the other lands first, or whether both blocks land at about the same time.
NOTE 1: If you find the two blocks land at different times, note any trend in how much earlier or later the second block lands relative to the first. An example of a trend would be that if you double the distance that the first block travels, it seems to hit the floor twice as late as compared to the undoubled case. If you do not notice a trend, or if sometimes one lands first, and at other times the other lands first, say that you do not find a trend.
NOTE 2: For the shorter distances, you may have to reposition the second block according to STEP 6.

B. STEP 8: Plot the distance that the second block travels Vs the distance that you pull the rubber band back. 
STEP 9: Mark on your plot, for each shooting distance, whether the second block landed earlier than, at the same time as, or later than the first.

C. STEP 10: What conclusion can you draw about the distance a block travels when short from different distances by a rubber band. Can you think of any explanation for this relationship?
STEP 11: What conclusion can you draw about the time it takes a block to drop straight down, compared to a block dropping as it is shot horizontally? 
STEP 12: Can you think of any way to improve the accuracy of this experiment, for either the drop times, the travel distances, or both?
STEP 13: If you did notice a trend in the difference in times to fall to the floor for the first and second blocks, can you think of any hypothesis to explain this?
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