Refraction and reflection

Question 60S: Short Answer
      


Questions on refraction and absorption

The questions require knowledge of the basic terms you need to understand in this piece of work. You might find it helpful to remind yourself of these before you begin.  You will also need to be able to use the ideas of refractive index in calculations.

1.
A light ray enters a transparent block at 30° from the air; the refracted ray in the block is 20°. Calculate the refractive index, then look on the materials database to speculate about what the material might be.

A light ray enters some water in a plastic tank which has a base which is parallel and flat.






2.
What is the angle of refraction in the water if the angle of incidence is 50o. RI for water = 1.33

3.
What can you say about the original direction of the ray in the air and the final direction of the ray when it has left the dish?

4.
How could you use the real depth of the water and its apparent depth to work out a value for the refractive index of the water?

5.
A student decides to use the tank and water to make a side-show game to raise money at a fete.  She places a coin on the bottom of the tank and invites people to drop more coins in to cover it – apparently easy to do until you try it.  The water is 0.5 m deep.  When someone looks vertically into the tank, how far below the surface does the coin appear to be?

6.
Paraffin is a transparent liquid with refractive index of 1.48.  What happens to the appearance of a colourless glass object also of refractive index 1.48 when it is lowered into the liquid?

7.
How is it that rising convection currents can sometimes cast shadows?

The refractive index for light of wavelength 400 nm passing through a type of glass is 1.470; when light of wavelength 750 nm passes through the glass the measured refractive index is 1.455.

8.
To what colours do these wavelengths correspond?

9. Which of these kinds of light travels faster in the glass?

10. Calculate the angle of dispersion if a beam of white light is incident on the glass block.

11. The critical angle for glass is 420. Use this information to find its refractive index.

12. Use the earlier value of refractive index to calculate the critical angle for water.

