Experiment VI




















First Review

I. Purpose:











 
The purpose of this exercise is to allow you to review the material covered in the first half of the course and prepare for next week’s exam.  Since this is a review, try to answer the questions yourself.  However, if you get stuck, by all means ask your instructor to go over the problem with you (its just about your last chance before the exam!).

II. Equipment










 


Excel



Logger Pro


ULI interface


airtrack


LinFit



force probe    



sonic  ranger


ParaFit



air cart



step block


radioactive counter

gamma ray source



dice



meter stick


clay


support rod


drop plate


guide


II. Instructions












- You should be able to finish the exam in about two hours.

- Open up an Excel file. Put your name, the date, and your section number in it. Save your spreadsheet on a disk.  You will need to carry this around with you as you work. 

- There are 13 questions in the exam and they cover the four experiments you worked on.  Look around the room and find an open setup.  Find the corresponding part of the exam and begin working on it.  When you are finished with that part, go to the next open set-up.

Part A: Dice












Q1. Roll a die 24 times and, for each roll, record the face value in your spreadsheet.  Make a plot of a histogram of the frequency with which each face value appears.   What is the average frequency you expect?   What is the uncertainty in this expected frequency? 

Q2.  Find the average, the standard deviation, the uncertainty in the average, and the standard deviation of the standard deviation, of the 24 upper face values you recorded. 




         


         Average =








   standard deviation =







  uncertainty in the average =




      standard deviation of the standard deviation =

Part B: and Radioactive Decay






          


Q3. Using the source find the operating voltage which is 75 volts above the threshold voltage.  Then without the source do 10 half minute measurements of the background counts.   With the source do 10 half minute measurements of the source counts.  Record the data in your spreadsheet.

Q4. Find the average number of counts in a half-minute for your background data.   Subtract this average background count from your source data values.   Calculate the running average of this “corrected” source data.   Calculate the uncertainty in this running average.

Q5. Plot a graph of the running average versus the number of the measurement.  Put error bars on the points by using the values of the uncertainties you calculated.

Q6. What is the name of the parent distribution of the source data?

Part C: Position, Velocity and Acceleration
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Tilted air track and sonic ranger.  Place the sonic ranger at the top end of the track.

Q7.  Determine the precision of the sonic ranger.  Explain what you did.

Q8.  Use Logger Pro and the sonic ranger to take some data and use it to find the accuracy of the sonic ranger.  You will need to figure out what data it is you need.  Also, briefly explain what you did and how you found the accuracy using LinFit.xls.

Q9.  In question Q8, you fitted the data with a line given by the equation: xS = a1xSR + a0 , where xSR is the average distance as measured by the sonic ranger and xS is the location of the cart according to the scale on the airtrack.  You then computed a “calibrated” x, xC=a1xSR + a0 .  By propagating uncertainties, find the uncertainty in xC due to the uncertainty in the systematic error.  Show your work below.

Part D: Free Fall of a Mass
















Q10. 
Start LoggerPro.  Choose the setup called “Free Fall”.  Check under the “Setup/Data Collection menu that the following parameters are set.

1.  Under “Sampling” you should have a sampling rate of 1000 samples/sec and a sampling time of 0.5 seconds.

2.  Under “Triggering”, you should have Triggering enabled, with Potential 2 greater than 0.2 V.

Place the ball on the magnetic switch.  Press the “Collect” button in LoggerPro.  You will see that LoggerPro is waiting for a trigger.  Release the ball.

Using this data, find g.

Explain what you did and what else you had to measure. 

Q11:  Using propagation of uncertainties, what is the uncertainty in your measurement of g.

Q12.  

For each function f below, compute the partial derivatives (f/(x and (f/(y.


a)  f = 2x2




b)  f = Ax2y + B


c)  f = A/x + B/(y1/2 )



d) f = ln(xy)
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