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 Mark Scheme 

 
1 (a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(7 marks) 

 
 (b) (i) transfer of meaningful information    
   from one location to another  
 
  (ii) amount of information that can be sent      
   in a given time  (or rate ) 
   greater bandwidth results in greater capacity to carry  

information                                                                                              (5 marks)
 (question total 12 marks) 

 
 

2 (a)   
 
 
 
 
 
 
 
 
 

 
(4 marks) 

 
 (b) (i) 98.1 − 87.4  10.7MHz  
   98.1 + 87.4  185.5MHz  
 
 

aerial rf amp mixer if amp/ 
filter 

demod. af amp speaker 

local 
oscillator 

   

 

i/p transducer  modulator  transmitter  

receiver  demodulator  o/p transducer  

carrier generator  
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  (ii) 10.7MHz  
   

(iii) 76.7MHz  
 
  (iv) image or second channel                                                                (7 marks) 

(question total 11 marks) 
 
 
3 (a) amplitude of carrier wave  
  rate of change of amplitude of carrier wave                                                         (2 marks) 
   
 (b) frequency of carrier wave  
  rate of change of frequency of carrier wave                                                         (2 marks) 

 
(c) 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(6 marks)  

 
(d) e.g.  VHF stereo broadcast FM radio  
 less noise/stereo/bandwidth                                                                                 (2 marks) 

(question total 12 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

690                   695       frequency / kHz

amplitude carrier  

upper side freq  lower side freq  

693kHz  

692.488kHz  693.512kHz  
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4  (a) 12.5kHz                                                                                                                  (1 mark) 
 
 (b) Wavelength calculation 67 cm, when compared to 5 cm aerial length leading to    
  conclusion that the aerial is inefficient.  
  Factors could include power, absorption of signal by bodies/ buildings,  
  sensitivity of receiver.  
  Range issues, line of sight, altitude etc.                                                              (4 marks) 
 
 (c) Range of CTCSS signals is 67 to 254 Hz, audio voice frequency range is  
  300Hz to 3000Hz, so the two do not overlap.                                                      (1 mark) 
 
 (d) Low pass filter  
  parameter, breakpoint frequency  
  value, between 254Hz and 300Hz  
  Circuit, correct circuit diagram , resistors in correct ratio, values above 1kΩ  
  correct value for capacitor                                                                                    (6 marks) 

(question total 12 marks) 
 
            
5 (a)  
                                                                                                                                                
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

A treble cut filter based on a non-inverting amplifier would gain equal credit. 
(2 marks) 

 
 (b) convert f0 = 1 ÷ (2πRC) into R = 1 ÷ (2πf0C)  
  R = 1 ÷ (6.28 × (4 × 103) × (2.2 × 10−9)) showing R = 18 kΩ                             (2 marks) 
 
 (c) GV = 18 ÷ 10  = 1.8    (2 marks) 
 
  

(d) 8kHz  
  to avoid  aliasing  (mention of Nyquist ect, equal credit)                                  (3 marks) 
  
 
 
 

− 
 
+ 

i/p 

 

 

o/p  

 

0V 

 
capacitor in parallel with feedback 
resistor  
inverting amplifier circuit  
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(e) mention of number of channels  
 multiplexing 8 cells onto one channel  
 size of cell and frequency re-use                                                                         (3 marks) 

(question total 12 marks) 
 
 
6 (a)  
                                
 
 
 
 
 
 

 
 Alternative diagrams that show the coaxial nature of the fibre would gain equal credit.  

 (1 mark) 
 

(b) (i) total internal reflection  
 

  (ii) LED or laser diode  
 
  (iii) photodiode or PIN photodiode                                                                (3 marks) 
 
 (c) (i) attenuation  
 
  (ii) dispersion  
 
  (iii) radiation                                                                                                  (3 marks) 
  

(d) Suitable range of advantages and disadvantages 
eg. more security, harder to tap into  no electromagnetic field  

  or more bandwidth , higher carrier frequency  capacity to carry  
much more information  

  or not susceptible, to electromagnetic interference            
other responses are possible here also                                                            (max 4 marks) 

  (question total 11 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Coaxial nature of fibre 
with higher refractive 
index in centre  
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7 (a) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Other logic diagrams that have the same function would gain equal credit.   

(3 marks) 
 

(b) to allow inputs A and B to be alternately switched to Q  
  depending on the state of S  
  A with S and B with S                                                                                           (3 marks) 
  

(c) 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                                                                                                                                                          (3 marks) 

(question total 10 marks) 
 

Paper = 80 
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B 
 
 
S 
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