REFRACTION TEST: MARKING SCHEME


1 (a) When light travels from a denser to a rarer medium 
the angle of incidence whose corresponding angle of refraction is 90° 
is called the critical angle (C) for those two media.




(6)

(b) 
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(6)

2.  A very thin transparent rod (usually of glass) through which light can travel 
by total internal reflection is called an optical fibre.




(6)
Optical fibres have a higher bandwidth, cannot be tapped and require less boosting than copper wires used in telecommunications. 





(any two: 6)

3.
Aim: to find the refractive index of water.

Apparatus: Glass container, metre stick, retort stand, cork, plane mirror, two pins.
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Method: 
1. Fill a container to the top with water. 
2. Place the plane mirror to one side on top of the container. 
3. Put a pin on the bottom of the container. 
4. Adjust the height of the pin in the cork above the mirror until there is no parallax between its image in the mirror and the image of the pin in the water. 
5. Measure the distance from the pin in the cork to the back of the mirror – this is the apparent depth. 
6. Measure the depth of the container – this is the real depth. 
7. Calculate the refractive index, 
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8. Repeat using different size containers and get an average value for n. 




(apparatus: 3, diagram with labels 6, method with formula 6.)
4.
The air just above the road is much hotter than the air higher up.

Thus, the air just above the road is rarer than the air above.

This leads to continuous refraction.

Total internal reflection occurs when the angle of incidence exceeds the critical angle.

Thus the mirage, that the road appears wet, is seen.


(4x3)

5.
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(9)
6.

Describe, with the aid of a diagram, how the student obtained the angle of refraction. (9)

pins / ray box (to obtain incident and refracted rays) 



3

diagram to show: outline of block, incident and refracted ray, normal 

3

measure angle between refracted ray and normal (using a protractor / trig.) 
3
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Draw a suitable graph on graph paper and explain how your graph verifies Snell’s law. (18)

sin i and sin r correct values ( -1 for each incorrect value)

 3

labelled axes 






3

at least 5 points plotted correctly 




3

straight line drawn





 3

good distribution 







3

conclusion e.g. sin i proportional to sin r / straight line through the origin 
3

[image: image6.png]



From your graph, calculate the refractive index of the substance. (9)

correct method for slope e.g. ( m = ) y2 – y1 / x2 – x1 


3

substitute coordinates of two points on the graph 


3

n = 1.49 (accept range: 1.44 – 1.50 ) 




3

The smallest angle of incidence chosen was 20o. Why would smaller values lead to a less

accurate result? (4)

greater percentage error (in these readings)
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