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Using your Calibration Curve to Identify an Unknown 

1) We are assuming our 2% milk has a standard 10 billion globules of milk fat in each liter of milk.  If 100 μL of 2% milk is added to 1 Liter of water, what is the milk fat concentration expressed in globules/L?  Show all work with units.
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2) Make a graph displaying the milk concentration in globs/L or millions of globs/L on the x-axis. This curve should have several measurements at each drop, and an average curve as well.

a) What will go on the x-axis?  



b) What will go on the y-axis?

                 concentration of fat globules



voltage of photoresistor
If  your calibration curve graph needs to include error bars and you don’t know what to do with them...

See the Excel sheet called “Sample Error Bar Graph”
3. a) Your light device relies on an electric circuit, suggesting that noise may be of a concern.  Do you have a means to estimate the electronic “noise” in your device while undertaking these types of measurements?  How?

The values should visibly fluctuate in the device after some number of significant figures.  Students can estimate the range they fluctuate around a value.

b) Name another variable that seems to be important in introducing uncertainty into your measurements.

Room Light ?   Variation in test tubes ? Cleanliness and scratching of test tubes?  Waning of LED light as battery wears down?
6. If you did error bars
A) List two (different) possible values measured by your device that indicate a meaningful difference in milk fat

     concentration.  They must choose values larger than their uncertainty
B) List two (different) possible values measured by your device that DO NOT indicate a meaningful difference in milk fat concentration.  They must choose values within their uncertainty
C) Explain how you determined values for these two situations. 

There is a limit to the precision of the device.  If the values are within their assigned uncertainty, there is no means to ascertain if they indicate a meaningful difference in the concentration or if they are random fluctuations.
7. Record the value for your blank.  ________
A) Is it possible to record a reading lower than this value? Only if the test tubes themselves vary, or if perhaps there are bubbles in the tube
B) Higher? Anything that prevents light from reaching the photoresistor would result in a higher reading
C) What would each of these readings literally indicate? Explain in terms the sample and its interaction with the light as compared to the blank.
Lower: A lower resistance reading than the blank would literally mean more light was reaching the photoresistor, therefore, the sample was clearer somehow than the blank.
Higher: A higher resistance reading than the blank would literally mean less light was reaching the photoresistor, therefore, the sample less clear somehow than the blank.
8. Compare the calibration curves for two photoresistor devices (yours and another group’s).  
A) Did they both display a predictable trend?  Both devices should display a predictable trend.
B) Did they display the same trend? They should be similar, but perhaps not identical
C) How can you explain this? both devices rely on light intensity to impact the resistance of the photocell. Differences may arise in the positioning of the LED light source and the photoresistor, ambient light, size of sample, variation in test tubes
9.   What was your value for the unknown concentration? __________
Explain in detail why you believe the unknown has this concentration.

10.   How did your value compare to the rest of the class?
11.   So, obviously, your group’s photometer is a little different from anyone else’s. Why isn’t it meaningful to have
        conversations between groups just using your raw measurements?

Calibration is the process of converting raw measurement to an accepted value. In other words, converting the proxy variable to the variable of interest. 
12.  When you have those conversations between groups, what numbers do you actually need to use?

It’s the variable of interest that should be the “common language” between measurement devices with different calibration curves. In other words, two groups should talk about the concentrations of milkfat or halobacteria in their samples, rather than the raw readings from their photoresistors. Of course, each group needs to be able to use their calibration curve to defend WHY they believe a particular sample has a certain concentration of milkfat.
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