Name: ____________________________________________________ Date: ____________________ Class: _______________
Refractive Index Using Hollow Cell and Percent Light Transmission Measurement: 
Lab Worksheet Example Answers
Part 1. Refractive Index Using Hollow Cell
See the theoretical data below, based from Snell’s law, using n=1.33 for water and n=1.47 for glycerin.
Table 1. Angle of refraction (2) vs. changing angle of incidence (1).
For water:
	1
	2
	sin 1
	sin 2

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]0
	0
	0.0000
	0.0000

	5
	7
	0.0872
	0.1219

	10
	13
	0.1736
	0.2250

	15
	20
	0.2588
	0.3420

	20
	27
	0.3420
	0.4540

	25
	34
	0.4226
	0.5592

	30
	42
	0.5000
	0.6691

	35
	50
	0.5736
	0.7660

	40
	59
	0.6428
	0.8572

	45
	70
	0.7071
	0.9397

	50
	start of TIR
	
	

	
	
	
	


For glycerin:
	1
	2
	sin 1
	sin 2

	0
	0
	0.0000
	0.0000

	5
	7
	0.0872
	0.1219

	10
	15
	0.1736
	0.2588

	15
	22
	0.2588
	0.3746

	20
	30
	0.3420
	0.5000

	25
	38
	0.4226
	0.6157

	30
	47
	0.5000
	0.7314

	35
	57
	0.5736
	0.8387

	40
	71
	0.6428
	0.9455

	45
	start of TIR
	0.0000
	0.0000

	50
	
	
	

	
	
	
	


TIR = total internal reflection
Plot Your Data
Plot your data in terms of sin 2 vs. sin 1. Label your graph. Determine the slope, which is your average refractive index. (Note: nair = 1.00)

The answer graphs were plotted in Excel. The equation showing the slope corresponds to the refractive index of the liquid.



















Analysis Questions
1. What is the first and second medium?
The first medium is the liquid (water/glycerin) and the second medium is air.
2. What line shape does sin 2 vs. sin 1 create? Describe the line or the curve that you produce.
The shape is a diagonal line (linear). As the sin 1 is increasing, sin 2 is also increasing.
3. What is the average refractive index of your liquid?
It depends on the sample; for water, n=1.33, and for glycerin, n=1.47.
4. At what angle did you start to observe total internal reflection?
It depends on the sample; for water=50º and for glycerin=45º
5. What is the identity of your unknown liquid? Explain your answer.
Either water or glycerin. Explanations will vary, depending on students’ results and calculations.
6. [image: D:\Alief ISD\RET 2012\Teach Engineering\PICTURES SET-UP\Figure 2b. Configuration 2.emf]If you change the configuration of your setup to that shown to the right, 
would there be any difference? Explain. 		
There would be no difference in the calculated refractive index of the sample, although you would need to switch the first and second media. In the drawn setup, the first medium is air and the second medium is the liquid, which is the opposite of the original setup.
Part 2. Refractive Index Matching Using Percent Light Transmission Measurement
The values depend on the type of LED, laser and multimeter that are used, but expect the percent light intensity to be higher with liquid glycerin.
Table 2. Refractive index matching using % light transmission of particles on two different liquids. 
	Liquid
	Light intensity (V)
	

	W1
	
	With WATER (n=1.33):
Should be less than the %T with glycerin

	W2
	
	

	G1
	
	With GLYCERIN (n=1.47)
Should be 100% or higher than the water %T.

	G2
	
	


Analysis Questions
1. What is most likely the refractive index of the glass tube? Explain your answer.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The refractive index is approximately 1.47. The %T calculated is higher when the glass tube is submerged on the glycerin liquid. As an additional observation, the glass tube is almost invisible when it is submerged in glycerin compared to when it is submerged in water.
2. [bookmark: _GoBack][image: C:\Users\Denise\Documents\Documents\2c uoh Make That Invisible activity 487\images\original & backup images\luxmeter_web.jpg]Verify your results using a lux meter as the detector. (See the setup to the right ) A lux meter is a commercially available device used to determine light intensity. Did you get the same results as with the LED-multimeter detector? Describe what you observed. 
It depends on the meter that you are using and also the distance of the meter from the sample. But expect students to observe the same trend as with the LED-multimeter detector, that is, %T is higher with the glass tube submerged in glycerin.
Lab Reflection Questions
Write a paragraph answering the following questions. Your answer should have at least five sentences. 
1. What is the purpose of this lab?
2. What are three things that you learned in this lab? (Write at least one sentence explaining each one.)
3. How does this lab connect to the real world?
Determining the refractive index of water.
Calculation of refractive index of water.	y = 1.3322x - 0.0006
0	8.7155946038070198E-2	0.17364857960034524	0.25881963644308476	0.34202091036638377	0.42261918647780955	0.50000106036260283	0.57357760648347678	0.64278886028050852	0.70710807985947355	0	0.12186962696935502	0.22495157131932478	0.34202091036638377	0.45399148159418468	0.5591940538885577	0.66913188022877901	0.76604575483445425	0.85716854090616745	0.93969359791217921	sin 1
sin 2
Determining the refractive index of glycerin.
Determining the refractive index of glycerin.	y = 1.4684x - 0.0022
0	8.7155946038070198E-2	0.17364857960034524	0.25881963644308476	0.34202091036638377	0.42261918647780955	0.50000106036260283	0.57357760648347678	0.64278886028050852	0	0.12186962696935502	0.25881963644308476	0.3746074259291195	0.50000106036260283	0.61566269745774693	0.73135500984708346	0.83867183497138043	0.9455195190106922	sin 1
sin 2
Make That Invisible! Activity—Lab Worksheet Example Answers	1
Make That Invisible! Activity—Lab Worksheet Example Answers	3
image1.emf
θ

1

θ

2


image2.jpeg
somples .




