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Lab - Optics Rail Linearization






/24 marks
Using the setup depicted below, students will place the candle in seven (7) different positions. For each candle position, the students will adjust the lens position until the image is in focus on the screen. Students will use this information to calculate a lens focal length for each individual data point, and compare these individual values against the value calculated by linearizing the graph.
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“Initiating and Planning” Marking Rubric

How do you think the focal length calculated by linearizing the graph will compare against the individual focal lengths calculated in each of the seven trials? Explain why.


	
	Total
	Weighting Multiplier
	3
	2
	1
	0

	State a prediction and a hypothesis based on available evidence, background information or theory.
	
	x1
	Student is able to articulate and justify a possible result, and/or includes both positive and null result possibilities.
	Student is able to articulate a possible result.
	Student's hypothesis is vague or misses the main purpose of the experiment.
	Not included in write-up.


“Performing and Recording” Marking Rubric
Using the 38mm Double-Convex lens, set up the apparatus as diagrammed below. 
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For each trial, set a candle position and adjust the lens position until the image on the screen is in focus. Record all measurements (in meters) and fill in the table below. Repeat for each remaining trial.
	Trial
	Candle Position
(m)
	Lens Position
(m)
	Screen Position
(m)
	d0
(m)
	di
(m)
	1/d0
(1/m)
	1/di
(1/m)
	f
(m)

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	


	
	Total
	Weighting Multiplier
	3
	2
	1
	0

	Organize and integrate data, using a format that is appropriate to the task or experiment.
	
	x3
	Student has chosen a clear method of recording and presenting their data.
	Student has provided evidence of complete data collection.
	Student's data is vague or misses the main purpose of the experiment.
	Not included in write-up.


 “Analyze and Interpret” Marking Rubric
Graph the reciprocal of the image distance versus the reciprocal of the object distance.
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	Total
	Weighting Multiplier
	3
	2
	1
	0

	Compile and display findings by hand or computer, using a variety of formats.
	
	x2
	Student has carefully chosen and justified a display mode per  requirements.
	Student has completed the display mode requirements to minimum standard.
	Student has only partially met the display mode requirements of the project.
	Not applicable.


Linearize the graph, and using a line of best fit, determine the focal length of the 38mm Double-Convex lens.

	
	Total
	Weighting Multiplier
	3
	2
	1
	0

	Predict the value of a variable, by interpolating or extrapolating from graphical data or from a line of best fit.
	
	x1
	Student is able to interpolate or extrapolate, and justify the reliability of their prediction.
	Student is able to interpolate and extrapolate linear data.
	Student's interpolation or extrapolation is incorrect.
	Not included in write-up.


How does the linearized focal length compare against the individually calculated focal lengths from each trial? Does this agree with your hypothesis? Which one do you believe is more accurate? Explain.

	
	Total
	Weighting Multiplier
	3
	2
	1
	0

	State a conclusion, based on experimental data; and explain how evidence gathered supports or refutes a hypothesis, prediction or theory.
	
	x1
	Student is able to draw an educated conclusion that references both their hypothesis and their findings.
	Student is able to draw a reasonable conclusion from their experiment.
	Student's conclusion is vague or misses the main purpose of the experiment.
	Not included in write-up.


