
ME170b Lecture 2 1/20/23

Experimental Techniques 

Last time:
 Today:




How should uncertainties in an experiment be reported?



How many significant figures for uncertainty?

what’s wrong with this estimate:



These are ‘rules of thumb’ — should use best judgment



Significant figures of the estimate is determined after uncertainty

what’s wrong with this estimate:



One caveat

Scientific Notations





Discrepancy

The difference between two measured values of the same quantity



Discrepancy

Is it significant?

Why or why not?



Discrepancy

Is it significant?

Why or why not?



True Error





Example: Experiment for measuring a quantity with a known value



Example: Experiment for measuring a quantity with a known value

H: the measurement with be equal to the known value



Example: An experiment comparing two measurements



Example: An experiment comparing two measurements
H: the measurements with be equal

Conservation of momentum states total momentum of isolated system is constant
We can use an experiment with two measurements to confirm theory.



Example: An experiment comparing two measurements
H: the measurements with be equal



Example: An experiment comparing two measurements
H: the measurements with be equal

Does the data support our 
hypothesis? Why/why not?



Example: An experiment comparing two measurements
Another way is to subtract p - q — the result should be zero!



Example: An experiment comparing two measurements
Another way is to subtract p - q — the result should be zero!



Uncertainty in Difference (provisional rule)



What is the best way to display repeated measurements?

Single measurements are not reliable!



What is the best way to display repeated measurements?





Graphical Methods



Graphical Methods



Graphical Methods



Graphical Methods

Better to include error bars

Left plot does not support hypothesis (k = constant)



Graphical Methods

What if mass also has uncertainty?



Graphical Methods

Different ways to show data for clarity



Graphical Methods

Different ways to show data for clarity



Graphical Methods

Different ways to show data for clarity



Graphical Methods

Different ways to show data for clarity



Fractional uncertainty



Fractional uncertainty allows a more intuitive sense of uncertainty





Fractional Uncertainty and Significant Figures



Fractional Uncertainty and Significant Figures



Multiplying measurements



Multiplying measurements



Multiplying measurements



Multiplying measurements


