Questions From Past Papers – Refractive Index

1. The diagram, which is not to scale, shows the cross-section of a 45° right angled glass prism supported by a film of liquid on a glass table.  A ray of monochromatic light is incident on the prism at an angle of incidence θ and emerges along the glass -liquid boundary as shown. 

refractive index of glass = 1.5
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(a) Calculate the speed of light in the glass.
………………………………………………………………………………………………

………………………………………………………………………………………………
……………………………………………………………………………………(2 marks)
(b) Determine

(i) the angle of incidence, θ,

...............................................................................................................................................

.........................................................................................................................................

...............................................................................................................................................

(ii) the refractive index of the liquid.
...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................(5 marks)

(b) The liquid is now changed to one with a lower refractive index.  Draw a possible path for the ray beyond the point A and into the air. (2 marks)

Figure 1 shows a ray of light passing from air into glass at the top face of glass block 1 and emerging along the bottom face of glass block 2.

(refractive index of the glass in block 1 = 1.45)
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(a) Calculate

(i) the incident angle θ1,

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(ii) the refractive index of the glass in block 2,

....................................................................................................................................

....................................................................................................................................

(iii) the angle θ3 by considering the refraction at point A.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(7 marks)

(c) In which of the two blocks of glass will the speed of light be greater?

............................................................................................................................................

Explain your reasoning.

............................................................................................................................................

............................................................................................................................................

..........................................................................................................................................

(2 marks)

(c) Using a ruler, draw the path of a ray partially reflected at A on Figure 1. 

 Continue the ray to show it emerging into the air.  No calculations are expected.

(2 marks)
