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Question Part Subpart Marking guidance  Mark 
 

1 (a)  

(any order)  
1 free space 
2 wires (twisted pair, coaxial etc.)  
3 fibre 

 

3 

 

1 (b)  

 

 

5 

 

2 (a)  

 

 
 
 
 
 
 
 
 
 
 

2 

 
 
 
 

 modulator transmitter 

carrier 
generator 

receiver demodulator  

 

 

  

 

   

 
local 

oscillator 

   

 
AGC 

  



Mark Scheme – General Certificate of Education (A-level) Electronics – ELEC5 – June 2013 
 

4 

 

2 (b)  

examples of answers: 
 
radio frequency amplifier, increases amplitude of the signal at the actual carrier 
frequency. 
 
intermediate frequency amplifier, increases amplitude of signal mixed downwards in 
frequency. 
 
audio frequency amplifier, increases amplitude of baseband audio signal, after 
demodulation. 

 

6 

 
2 (c) (i) 112.1 – 101.4 = 10.7 MHz  1 

 
2 (c) (ii) 112.1 + 10.7 = 122.8 MHz   2 

 
3 (a)  very high frequency   1 

 

3 (b) (i) frequency of carrier wave  
varied to correspond with audio signal  

 2 

 
3 (b) (ii) less noise on signal  1 

 
3 (c)  λ = c/f  = 3x108 / 156.3x106 = 1.9m λ/2 = 0.96m  3 

 
3 (d)  to match impedance of aerial (to source / free space)  1 

 

3 (e)  only one direction at a time   
one person speaks at a time/ need to hand over from one to other  

 2 

 

3 (f)  2 of: one freq used by ship one used by shore    
both can speak at same time  (max 2 marks)  

 2 

 
3 (g)  less bandwidth means only a lower range of frequencies can be transmitted    1 

 

4 (a)  Data is sent one bit at a time 
Data can be sent both ways down the cable, but only one way at a time 

 3 
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4 (b) (i) 3 + 2x8 + 64x8 + 8 + 8 ; =547  2 

 
4 (b) (ii) 547/480,000,000; =1.14μs  2 

 

4 (c) (i) Total file size = 1,450MB + 13.5MB + 0.8MB = 1,464.3MB 
total packets needed = 1464.3 x 106 / 64 = 22,879,688  pkts 

 3 

 
4 (c) (ii) Time needed = 22,879,688 x 1.14 x 10-6 = 26 secs  1 

 
4 (d)  Bluetooth or IR link quicker/no wire  2 

 

4 (e)  Magnetic field caused by signal cancels out 
not possible to radiate or pick up other signals 

 2 

 
5 (a)  Low pass filter    1 

 

5 (b)  

 

 

4 

 
5 (c)  use of 1/2RC = 1/ 6.28 x 104 x 10-8 = 1.6 kHz  3 

 
5 (d)  not suitable cuts off frequencies from too low a frequency  2 

 

6 (a)  
by radio signal via base station 
cellular network frequency re-use at distance 
multiplexing 

 
5 

 

6 (b)  repeater can be analogue or digital it amplifies signal and passes it on regenerator 
digital only it restores logic levels 

 4 

 
 
 
 
 

 
input output   
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7 (a)  

 

 

5 

 

7 (b)  tH = 0.7 x 2 x 103 x 10-9 = 1.4 x 10-6s 
tL = 0.7 x 10-6s 

 3 

 

7 (c)  upper graph, square wave, high time correct,  low time correct 
lower graph, edges dispersed, amplitude reduced 

 4 

 

7 (d)  spreading due to dispersion 
lower amplitude due to attenuation causes (any)  

 2 
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