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Question 3 
 
Overview 
 
This question assessed students’ data analysis and graphing skills, understanding of refraction in general 
and total internal reflection specifically, and ability to design a lab using the critical angle. 
 
Sample: B3-A 
Score: 9 
 
This is an excellent response. Part (a) has correct labels, scaling, and plotting. One point was lost in part (b) 
for not directly connecting the slope to Snell’s Law, but it does have a good best fit line, shows points 
selected from the line (not data points), and an answer in the acceptable range. Part (c) had the laser 
starting on the curved side, finding the critical angle, and using it to find the index of refraction.  
 
Sample: B3-B 
Score: 7 
 
Full credit was earned in part (a). In part (b) 1 point was lost for not directly connecting the slope to the 
index of refraction. One point was earned in part (c) for the definition of critical angle. It was not said that 
the laser beam enters the curved side of the plastic, and it was incorrectly stated that the first medium was 
air. 
 
Sample: B3-C 
Score: 4 
 
In part (a) 1 point was lost for the incorrect scaling of the data. Credit was earned in part (b) for the best fit 
line and the index value. Points were lost for not showing two points used in the slope calculation and for 
not connecting the index of refraction and Snell’s law to the slope. No credit was earned in part (c). 
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