LAB REPORT
Name:
Date:
Title of the Experiment: Snell’s Law
Aim of the Experiment: To investigate the relationship between the angle of incidence and the angle of refraction for a regular transparent block an hence calculate its refractive index.
Theory: When a ray of light passes across a boundary of two media, it bends either towards the normal or away from the normal due to change in speed of the light wave. The bending of light path is known as refraction. The following diagram illustrates the refraction process for a ray of light passing through a glass block.
 
	                  Angle of incidence



Angle of refraction

The refractive ability of any boundary is measured by the comparison of the angle of refraction to the angle of incidence as per the Snell’s law.
Snell’s Law states that when light travels from air to another transparent medium,  is a constant called the refractive index of the transparent medium and is denoted by η where I is the angle of incidence in air and r is the angle of refraction in the transparent medium.
In the context of a Perspex glass block, the light will bend toward the normal because of the change from a less dense medium(air) to a denser medium (glass). In this case the angle of incidence is greater than the angle of refraction.
In the determination of the refractive index of a glass block, Laboratory experiment was carried out and data recorded concerning the angle of incidence and angle of refraction to establish a consistent relationship between the two parameters.
Apparatus
· Transparent block
· Drawing board
· Thumb Tacks
· Drawing sheet
· Locating Pins
· Protractor
Experiment methodology
The drawing sheet was mounted on the board using thumb tacks.
A transparent block was placed on the board and its outline marked.
Starting at a specific point, say E, an incidence ray with i=600 was drawn i.e an angle of 600 with the normal line passing point E.
Two pins (A and B) were driven along the line to enable tracing of the incidence ray from the other side of the block. When looking through the block from the other side, the path of the emerging ray could be traced with the aid of two pins (C and D).
The transparent block was removed and a straight line joining pin C and B was extended to meet the block outline at point F.
A normal line at point F was drawn to establish the angle of incidence and the angle of refraction as shown in the figure below.
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The procedures were repeated using angles of incidences, 00, 100, 200, 300, 400, 500, 700, 800, and 900.
The data obtained was recorded as shown in the table below.

	Angle of incidence(i)
	Angle of refraction(r)
	Sin (i)
	Sin (r)
	

	0
	0
	0
	0
	

	10
	8
	0.1736
	0.1392
	

	20
	15
	0.3420
	0.2588
	

	30
	22
	0.5
	0.3746
	

	40
	29
	0.6428
	0.4848
	

	50
	35
	0.7660
	0.5736
	

	60
	41
	0.8660
	0.6561
	

	70
	45
	0.9397
	0.7071
	

	80
	47
	0.9848
	0.9848
	

	85
	48
	0.9962
	0.9962
	



To visualize the relationship between the two angles, a graph of I against r was drawn as well as a graph of sin I versus sin r.
Graph of angle (i) versus angle (r)
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                                                 X1o-2

	Graph of sin (i) versus sin (r)
From the graph; we can determinine the slope

Slope=  =  = 1.3333

Data analysis
From the graph of I versus r, most of the plotted points fall out of the line. Therefore, there is no linear relationship between the angle of incidence and the angle of refraction. However, from the graph of sin (i) versus sin (r), most of the plotted points are within the line indicating a linear relationship between the two parameters. With reference to the Snell’s law,  The slope of the graph was assessed and found to be 1.3333 which is the refractive index of the transparent Perspex/glass block. My experimental value for the refractive index reveals a difference between the theoretical refractive index for a Perspex glass block as per the following calculation.
Theoretical refractive index for Perspex glass block= 1.495
Experimental value= 1.333
Difference; 1.495 – 1.333=o.162

% error=  x 100= 10.8%
The error incurred may be attributable to the high humidity that interfered with the clarity of the observation process.
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