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from 308 to 608 does not result in a doubling of the angle of refraction (from

19.58 to 35.38). Thus, a plot of this data set would not yield a straight line. If,

however, the sine of the angle of incidence and the sine of the angle of refraction

were plotted, as in Figure 2.4, the plot would be a straight line. Therefore, a

linear relationship exists between the sines of the angles.

From the graph in Figure 2.4, an equation can be written relating the angle

of incidence (I ) and the angle of refraction (I0) for light passing from air (n¼ 1)

into Plexiglas (n0 ¼ 1.5):
sin I ¼ 1:5 sin I 0: (2:11)

The equation above is an experimentally verified example of Snell’s law, which

was derived mathematically in Section 2.2. Observe that the slope of this line is

1.5, the value of the index of refraction for Plexiglas. If the hemisphere of glass

were replaced by a hemispherical dish of water, the constant of proportionality

would be 4/3, the index of refraction for water. The same pattern would result

for light traveling from air into any material. Experimentally, it is found that

for a ray of light traveling from air (n¼ 1) into some material of refractive

index n0, a general equation for Snell’s law can be written as:

sin I ¼ n0 sin I 0: (2:12)

Table 2.1. Measurements of angle due to refraction of ray

Angle of incidence,
I (degrees)

Angle of refraction,
I0 (degrees)

00.0 00.0
05.0 03.3
10.0 06.7
15.0 09.9
20.0 13.2
25.0 16.4
30.0 19.5
35.0 22.5
40.0 25.4
45.0 28.1
50.0 30.7
55.0 33.1
60.0 35.3
65.0 37.2
70.0 38.8
75.0 40.1
80.0 41.0
85.0 41.6
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