Acceleration Due To Gravity Lab

Procedure:

1. Select and cut a length of ticker tape that is long enough to extend from Timer to floor. (four to five feet)

2. Position the timer on a ring stand with the reed facing up. Do not place the Timer on its side or upside down.  Position timer on a ring stand so that it extends beyond the front of the desk. (The weight must not hit the desk when it falls.)

3. Place a cushion on floor under the weight (book, cardboard, etc.)
4. Thread one end of the paper through the brackets on top of the Timer.
Pull a few inches of paper through so that the free end of the paper hangs over the side of the table or ring stand. (It is better if the paper is supported.)

5. Ensure paper is against the dark (carbon) side of the carbon paper.

6. Attach Weight (at least 100 grams) to the short end of the paper with tape.

7. Ensure paper is straight and will not tangle when pulled through the Timer.

8. Ensure that the Timer is plugged in.
9. Turn timer on only long enough for paper to run through. The timer will be damaged if left on for more than a few seconds.
10. When the timer is on, it will vibrate at 60 cycles per second.  Therefore, it should mark the paper every 1/60th of a second.

11. Release weight with paper attached.
Turn off Timer immediately after the weight hits the floor.
12. As the weight falls, it will pull the paper through the timer brackets towards the floor. As the paper passes beneath the vibrating reed, it is truck at regular intervals by the stylus.

Mathematical Computation of Acceleration Due to Gravity:

To compute the measurement of g which represents the acceleration due to gravity, disregard the first few points on the tape. They will probably be indistinct because they are located very close together.

Use this method to obtain acceleration from any series of distinct points. Select any series of distinct points 1, 2, 3, 4, 5, 6, 7 etc.

The distance between any two points represents both a time and a distance. Assume the distance between points 6 and 8 = 2 cm. The time this represents is calculated as:

2 x 1/60 sec  or  .0333 sec

The velocity this represents is based on the formula:

Velocity = distance / time
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This velocity of 60 cm/sec is the average velocity between point 6 and point 8 and represents the velocity at point 7. Determine the velocity at point 2 in the same way by using the data from points 1 to 3.

Acceleration equals change in velocity divided by change in time.

This relationship can be represented for points 2 and 7.
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The time interval involved is 5 x 1/60 since 5 dots exist between these points, each representing 1/60 sec.

Higher precision is attained using the distance between 1 to 5 to measure velocity at point 3. Likewise, use the distance between points 4 and 8 to determine the velocity at 6.
You should have more than 30 points on your ticker tape, The more you use, the lower your percent error should be.

These calculations are relatively easily automated in a spreadsheet program such as MS Word. The next page should serve as a guide for setting up your own spread sheet  to calculate g.
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