Recording Timers  - Calibration  and Calculation of g

***
Groups of 4 (max).

***
Set up the recording timer as demonstrated in class (carbon disk below the ticker tape)

A)  Calibration using a Stop Watch

1) Turn the timer on and pull the tape slowly and continuously through the timer so that it takes between 4 and 7 seconds for the tape to move completely through the timer.  

2) Using a stop watch measure the time it takes to pull the tape completely through the timer and write the time on the ticker tape.  

3) Make enough of these timed tapes for each member of the group.  

4) Count the dots on the tape and write the number on the tape beside the time.  

5) Calculate the frequency of the timer (number of dots per second) and express these to the correct number of significant figures.  

6) Calculate the period of the timer (the time taken for each dot)

7) Calculate the time taken for every 6 dots.

8) We will use groups of six dots to analyze the motion of objects (below).  Explain why we should use groups of six dots.

B)  Uniform Motion  (Challenge)
(Work  in  your groups)


1) Cut a piece of ticker tape about 3m long.


2) Thread the tickertape through the timer.


3) Start the timer and pull the tickertape completely through the 


timer in UNIFORM  MOTION.  ( This is the challenge ! )


4) On the tickertape draw a line across the tape directly through the first dot.

5) Count out six time intervals and draw a line through the sixth dot after the first line you have drawn.

6) Continue counting out and drawing lines through every sixth dot to the end.

7) Measure from the beginning of the tape (first line) to each line and record the data on the data chart.


8) Draw a position time graph for the motion.

C)  Freely  Falling  Motion
(Work  in  your groups)

1) Cut a piece of ticker tape about 2m long and thread it through the timer.

2) While carefully standing on your table/chair hold the timer as high as possible.

3) Attach the tickertape to the mass provided by the teacher with masking tape.

4) Start the timer and drop the mass onto a board/suitable backstop. (not the floor)

5) Draw a line across the tape directly through the first dot.

6) Count out six time intervals and draw a line through the sixth dot as above.

7) Continue counting out and drawing lines through every sixth dot to the end.

8) Measure from the beginning of the tape (first line) to each line and record the data on the data chart.

9) Draw a position time graph for the motion.

10) Explain why the position time graph is not a straight line.

11) Make all the necessary calculations to fill in the remainder of the data chart.

12) Draw a velocity time graph for the motion of the falling mass.

13) Calculate the acceleration of the falling mass.  (this is your value of “g”)

14) Describe each of the graphs to the best of your ability.

15) Compare your answers with the answers of all other groups.

16) Make conclusions about the rate of fall of different masses.

17) List sources of error and estimate how much they may affect the results.

18) Calculate the percentage error in g.

19) Explain the significance of our in class demonstrations of the dropping of paper and the book.   What does this show about the acceleration of gravity?

Conclusions

Make suitable conclusions regarding gravity, the acceleration of gravity, the acceleration due to gravity on different masses and the acceleration due to gravity on different shaped objects.
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