Question from the Specimen Paper

1. Figure 4 shows a cross-section through an optical fibre used for transmitting 

information.  A laser beam, carrying digital data, is incident on the end of the core of the 

fibre at an angle of incidence i. 

The core is made from glass of refractive index 1.5.
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(i)    Complete the graph below to show how the refractive index changes with radial 

distance along the line ABCD in Figure 4. 
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(ii)   Calculate the value of the angle of incidence, i, shown in Figure 4. 

  Angle of incidence, i ........................  

(iii)  Explain how the glass cladding around the optical fibre’s core improves the 

security of data being transmitted through it and give a reason why this is 

important. 

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

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

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

(8 marks) 

Total 12 marks

2. a) What do you understand by the term multipath dispersal. How is this reduced in a step index optical fibre?

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

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

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

b) A step index optical fibre has a core of glass with a refractive index of 1.48 and an outer layer with a refractive index of 1.35. Calculate the critical angle for light striking the boundary of the inner core.

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

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

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

c) Explain why an outer layer with a refractive index of 1.53 would be unsuitable

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

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

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

