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Experimental Data 



Typical models that fit  
typical experimental data 
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Quadratic 
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Nonlinearity 



y x 
30.005y x x  

30.5y x x  

Superposing graphs 
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Exponentials 
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Linearization 



Plotting Experimental Data 

Stopping 
voltage 
 
 

Wavelength Frequency 

-2.100 5466 5.488 

-1.524 4339 6.914 

-1.367 4047 7.413 

-0.9478 3650 8.219 

-0.3718 3126 9.597 

+0.3720 2535 11.834 
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Possible Ways of Plotting  
(a) Not acceptable 



(b) Barely acceptable 



(c) Better 



(d) Acceptable, good in all respects 
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153.96 10 4.25oV f  
Slope Intercept 

346.34 10 Jsh  

4.25eVW 



(e) Unnecessary detail or embellishment 



(f) Axes too long 

4.25eVW 



(f) Axes tick marks are  
inconsistent and clumsy 



Linearizing Plots: Cooling Objects 
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Light Bulb (Power Law) 
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Slope 
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Piecewise graphs (voltage across capacitor) 





Extracting regimes of diverse 
behavior from a graph 



Controlled Discontinuities in 
experiments (example 1) 



Controlled Discontinuities in experiments (example 2) 



When does a model breakdown? 

Model 1 

Model 2 
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Fitting Experimental Data to a Model 

What’s the 
best fit line? 



Best fit in the least squares sense 
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Least squares curve fitting is minimization of  S
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Minimization 

Simultaneous 

Equations 
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Detailed derivation (Available in the 
Data Processing Guide on the Physlab 
website). 



Uncertainty in the least-squares fit 

Uncertainty in slope 

Uncertainty in 
intercept 

mu

cu



Uncertainty in slope and intercept 

Uncertainty in slope 

Uncertainty in 
intercept 



How Does Uncertainty in Data Creep in? 

Diffraction of 
electrons from 

graphite 



Concept of weighted fits Measurement 
of heat 

capacities 
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Each data 

point is 
weighted 

differently. 



Formulas for weighted fits 
Slope and intercept 

Uncertainties 
therein 



Sample Work from Students of PHY100/200 









 





 



 



 



 



 



 



 



 



 



 



 


