
Name: ________________________________
                                Per : ______

Partners: 

ACTIVITY: Measurement and Uncertainties 
Purpose:   To practice the laboratory skill of taking measurements with appropriate uncertainties.

To practice the processing of data with uncertainties.
Materials:  to be determined by each lab group
Part One: Single Trials
Procedure:   For each quantity listed in the table below, use an appropriate instrument to measure the quantity with a reasonable estimate of uncertainty.  Be sure to report each measurement with as many significant digits as the instrument allows, with appropriate units, and that the uncertainty estimate has a single significant digit and matches the measured value in place value.
	Quantity
	Measuring Device
	Measurement ± Uncertainty

	Length of this piece of paper (top to bottom)
	Ruler
	

	Height of lab partner
	Meter Stick
	

	Mass of toy
	Spring Scale
	

	Mass of toy
	Electronic Balance
	

	Voltage of battery
	Digital voltmeter
	

	Voltage of battery
	Analog voltmeter
	

	Time for toy car to pass through photogate
	Photogate Timer
	

	Time for ball to fall to ground  
	Stopwatch
	


Part Two: Multiple Trials
Procedure:  Take three trials of each measurement listed below, using the units indicated.  Record each trial with the appropriate number of significant digits.   Record an appropriate uncertainty in the “Quantity” column.  Then, calculate the average value that should be reported as the final answer with its uncertainty.  Show a sample calculation of the average and the uncertainty for one of the quantities in the space below the table.
	Quantity
	Trial  1
	Trial  2
	Trial 3
	Reported value

	Circumference of your flexed bicep muscle (m) 
     ±
	
	
	
	

	Time for your hand to pass through photogate (s)

     ±
	
	
	
	

	Time for your lab partner to jump, stare without blinking, hold their breath,… (s)  
     ±
	
	
	
	

	Height of wooden cylinder (cm)
     ±
	
	
	
	


 

Part Three: Data Processing

Procedure: Take a single measurement of each quantity listed below.  This is your raw data.  Be sure it has an appropriate number of significant digits, and that it has units and an appropriate uncertainty.  Then, process the data and its uncertainty to find the value indicated.  Show all work in your processing.
1. Time how long it takes the mass on the spring to bounce up and down for 5 complete cycles.  Record this as your raw data.  Then, process the data to determine the amount of time it takes for the mass to bounce for one complete cycle.
Raw data:
       Processing of data:

2. Measure the mass of the cup when it is empty.  Then, put some water in it and measure its mass again.  Record these values as your raw data with appropriate labels.  Then, process the data to find the mass of the water.

Raw data:
       Processing of data:
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Raw Score:             / 66





Final Grade:          / 25








Date Performed: ____________           Date Due: ______________            Date Handed In: ___________       


GOOD COPY If this copy is neat, you do not need to rewrite it.  If not, rewrite it neatly on loose leaf or a clean copy of this sheet found on the class website.  Neatness is part of the grade for the lab.
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neatness
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HON





For your last measurement, you are to measure the hang time of your lab partner (how long they are in the air when they jump) OR how long they can keep their eyes open without blinking OR some other simple physical activity.  But this time, you are to take multiple measurements (repeated trials) and report an average value with its uncertainty (mean ± greatest residual).  On the back of this sheet, make an appropriate data table to record the activity performed, the raw data (individual measurements with estimated uncertainty) and the processed data (reported value).  Be sure to show your calculations of averaging results and finding the greatest residual.
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Sample calculation of average:





Sample calculation of uncertainty:
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