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ELEC5 – Communications Systems 
 

 
Communication System    (ELE5, Q1, 2009) 
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Communication System    (ELE5, Q1, 2008) 
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Communication System    (ELE5, Q1, 2006) 
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Active Filter    (ELE2, Q5, 2008) 
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Active Filter    (ELE2, Q2, 2005) 
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Active Filter    (ELE5, Q6, 2005) 
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Amplitude Modulation    (ELE5, Q3, 2009) 
 

 

 
 
 
 
 
 



Teacher Resource Bank / GCE Electronics / Exemplar Exam Questions: ELEC5 / Version 1.0 
 

 Copyright © 2009 AQA and its licensors. All rights reserved.  klm 10 

Amplitude Modulation, Half-Wave Dipole    (ELE5, Q3, 2008) 
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Amplitude Modulation    (ELE5, Q3, 2007) 
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AM & FM    (ELE5, Q2, 2006) 
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Superhet    (ELE5, Q6, 2009) 
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Radio Receiver    (ELE5, Q1, 2007) 
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Superhet    (ELE5, Q6, 2007) 
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Tuned Circuit    (ELE5, Q4, 2006) 
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Radio Receiver, Half-Wave Dipole, Tuned Circuit    (ELE5, Q1, 2005) 
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Pulse Modulation    (ELE5, Q2, 2009) 
 

 

 
 
 
 
 



Teacher Resource Bank / GCE Electronics / Exemplar Exam Questions: ELEC5 / Version 1.0 
 

klm Copyright © 2009 AQA and its licensors. All rights reserved. 19

 
 

 
 
 
 
 
 
 
 



Teacher Resource Bank / GCE Electronics / Exemplar Exam Questions: ELEC5 / Version 1.0 
 

 Copyright © 2009 AQA and its licensors. All rights reserved.  klm 20 

Filter, Multiplexer, Sample Rate, Baud Rate    (ELE5, Q4, 2009) 
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Pulse Modulation, Filter, Baud Rate    (ELE5, Q2, 2008) 
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Multiplexer    (ELE5, Q4, 2008) 
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Pulse Modulation    (ELE5, Q4, 2007) 
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Analogue/Digital Transmission    (ELE5, Q5, 2006) 
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Shift Register, Serial/Parallel Transmission    (ELE5, Q7, 2006) 
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Mobile Phones    (ELE5, Q7, 2005) 
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Optical Fibre, 555 Monostable, Logic System    (ELE5, Q7, 2009) 
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Optical Fibre, 555 Astable, Mobile Phones    (ELE5, Q7, 2007) 
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Optical Fibre, Filter, Sampling    (ELE5, Q6, 2006) 
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Communication System    (ELE5, Q1, 2009) 
 
1 (a) (i) Unmodulated rf signal9(allow carrier signal) 
 
  (ii) Modulated (rf) signal9 
 
  (iii) Radio wave9 (allow electromagnetic wave) 
 
  (iv) Modulated (rf) signal9 
 
  (v) Information signal9 

 
 (b) (i) Carrier generator or receiver9 
 
  (ii) Transmitter or receiver9 
 
  (iii) Output transducer9 
 
  (iv) Carrier generator9 
 
  (v) Demodulator9                                                      (10 marks) 
 
 
Communication System    (ELE5, Q1, 2008) 
 
1 (a) (i) 29 
 
  (ii) 39 
 
  (iii) 59 
 
  (iv) 49 
 
  (v) 19 
 
  (vi) 69 

 
 (b) (i) free space9 optical fibre9 
 
  (ii) any two from: open wire, twisted pair, coaxial cable99  

Total – 10 
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Communication System    (ELE5, Q1, 2006) 
 
1 (a)  
 
 
  input transducer  modulator  transmitter 
 
 
 
 
 
      carrier 
      generator 

(4 marks) 
 
 (b) (i) optic fibre9 
   uses light waves as carrier, very high frequency9 
 
  (ii) free space (allow radio)9 
   no wires or fibres to move9 
 
  (iii) optic fibre9 
   cannot be tapped easily without communicators  

knowing9 
(6 marks) 

(question total 10) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9 9 9 

9
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Active Filter    (ELE2, Q5, 2008) 
 
5 (a) (i) Allows low frequencies to pass,  9 
   but blocks high frequencies  9 

  
(ii) The frequency at which the output voltage (gain) is 70%  

of the maximum output voltage (gain)  9 
 

 (b) Xc = 1 / 2 π f C  9 
  Xc = 1 / 2 x 3.142 x 20 x 10-7  9 
  Xc = 79.6kΩ  9 

 
 (c)  
 

1

0.1

10

10 100 1000 frequency/Hz

Gv

10.1  
   

horizontal line to about 10-20Hz  9 
  at a gain of 10  9 
  diagonal line - decreasing (at about 10 per decade)  9 

Total – 9 
 
Active Filter    (ELE2, Q2, 2005) 
 
2 (a) (i) Low pass filter - a filter that allows low frequencies to  

pass through with little attenuation, while high  
frequencies are attenuated 9                                          (1 mark) 

 
  (ii) break point frequency - the frequency at which the  

output voltage is equal to 0.71 of its max value. 9         (1 mark) 
 

 (b) (i) (non-inverting amplifier.  At low frequencies ignore C)  
   =>Gv = 1 + 390/10 = 40 9 9                                        (2 marks) 

 
 
 



Teacher Resource Bank / GCE Electronics / ELEC5 Sample Questions Mark Scheme / Version 1.0 
 

  
Copyright © 2009 AQA and its licensors.  All rights reserved. 

5

  (ii) At the cut off frequency Xc = Rf = 390kΩ 9 
   C = 1/2πfR = 1/2 π 2500 39000 = 163pF 9 9               (3 marks) 

 
 (c) 106 = frequency x voltage gain  => voltage gain = 106 /  

frequency. 9 
  voltage gain = 106 / 2.5 x 103 = 400 9                                    (2 marks) 

 
Total 9 marks 

 
Active Filter    (ELE5, Q6, 2005) 
 
6 (a) 1 MHz / 4 kHz =9  2509                         (2 marks) 

 

 (b)  

  input         bass cut          treble cut   amplifier output              

 

    filter9  filter9   9     (3 marks) 

  

(c)  

 

_    9         9  9output 

input   + 

  correct resistor circuit9 

 

    correct ratio9(5 marks) 

 

 (d) (i) and (iii) 

    Rf 9 

 

       T9 

_         9 

                                    C     9    R1 9      +9 

 

 

  (ii) C = 1 / 2 π fo  R 

       = 1 / 2 π x 300 x 1049 
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       = 53 nF or 5.3 x 10-8 F9            (8 marks) 
 

Total 18 marks 
 
Amplitude Modulation    (ELE5, Q3, 2009) 
 
3 (a)  

        
  Carrier frequency constant9    Symmetrical about time axis9 
  Amplitude variations: as info sig9   In phase with info sig9 
 
  

(b) (i) Medium wave9 
 

  (ii) BW = 2× Fi max = 2 × 4.59 = 9kHz9 
 
  (iii) 1710 − 522 = 1188kHz9 ÷ 9 = 132 channels9                             

(9 marks) 
 
 
 
 
 
 
 
 
 
 
 

carrier 
wave 

AM signal 

information 
signal 
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Amplitude Modulation, Half-Wave Dipole    (ELE5, Q3, 2008) 
 
3 (a) constant amplitude9 
  frequency varies9 
  frequency related to info signal9 
 

   
  

(b) (i) 2 × (15 + 75) 9 = 180 kHz9 
 

  (ii) 108 − 88 = 20 MHz9  
20 MHz ÷ 200 kHz = 100 channels9 

 
  (ii) λ = v ÷ f = 300 ÷90 = 3.3m9 λ÷2 = 1.65m9 

 
(c) less noise, or wide bandwidth, or stereo (any one) 9 

Total – 10 
 
Amplitude Modulation    (ELE5, Q3, 2007) 
 
3 (a) medium waveband9 

(1 mark) 
 

 (b) 

 
(5 marks) 

 
(c) 6000Hz9 

(1 mark) 
 

(Total 7 marks) 

600                                       606      frequency / kHz 

amplitude carrier9 

lower side band 9 upper side band9 
inner limits9   outer limits9 

FM signal 
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AM & FM    (ELE5, Q2, 2006) 
 
2 (a) amplitude of carrier fluctuation9 
  rate of change of carrier amplitude fluctuation9 

(2 marks) 
 (b) amount of frequency deviation9 
  rate of change of frequency deviation9 

(2 marks) 
 

(c) 

 
 

(6 marks) 
(question total 10 marks) 

 
Superhet    (ELE5, Q6, 2009) 
 
6 (a) The mixer combines the amplified rf signal with the local  

oscillator signal9 producing the required if signal9 
 
 (b) (i) 1÷ (2π√2.5 × 10-14) 9  1.007 MHz9 
 
  (ii) 1.461 − 1.0079  = 454 kHz9 
 
  (iii) 1.461 + 0.4559 = 1.916 MHz9                               (8 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

600                                          605      frequency / kHz 

amplitude carrier9 
603 kHz9 

lower side freq 9  upper side freq9 
602.56 kHz9   603.44 kHz9 
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Radio Receiver    (ELE5, Q1, 2007) 
 
6 (a) 20 / 9 = 2.2μs9 
  1 / 2.2 × 10-69 450 kHz9 

(3 marks) 
 

 (b)  

 
(2 marks) 

 
 (c) (i) use of f = 1 / 2π √LC9  1592 kHz9 
 
  (ii) 1592 + 455 or 1592 − 4559 

(3 marks) 
 

(Total 8 marks) 
 
Superhet    (ELE5, Q6, 2007) 
 
6 (a) 20 / 9 = 2.2μs9 
  1 / 2.2 × 10-69 450 kHz9                                                 (3 marks) 

 
 (b)  

 
(2 marks) 

amplitude 

time 
0            20μs 

phase9 period9 

amplitude 

time 
0            20μs 

phase9 period9 
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 (c) (i) use of f = 1 / 2π √LC9  1592 kHz9 
 
  (ii) 1592 + 455 or 1592 − 4559 

(3 marks) 
 

(Total 8 marks) 
 
Tuned Circuit    (ELE5, Q4, 2006) 
 
4 (a) (i) selecting required frequency or tuning9 
 
  (ii) improve selectivity or reject unwanted signals better9 
 
  (iii) use of f = 1/ 2π√LC  1/ 6.28√50 x 10-6 x 300 x 10-129 
   1.3MHz9 
 
  (iv) amplitude (impedance) 

 

frequency      labelled axis 9  
(6 marks) 

 
 (b) (i) sensitivity9 
 
  (ii) rf amplifier9 

(2 marks) 
(question total 8 marks) 

 
Radio Receiver, Half-Wave Dipole, Tuned Circuit    (ELE5, Q1, 2005) 
 
 

 9    9     9   9 

1 (a) antenna  tuned circuit     demodulator   output device            

(4 marks) 

 (b) (i) λ = v/f = 3 x 108 / 0.6 x 1069 = 500 m9 

  (ii) 500 / 2 = 250 m9 

  (iii) L = 1 / 4 π2 f 2 C =9  

1 / 40 x 0.36 x 1012 x 500 x 10–12 =9 

140 μH9                    (6 marks) 
 

  Total 10 marks 

shape9 
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Pulse Modulation    (ELE5, Q2, 2009) 
 
2 (a) 
 

            
 (b)  
 

              
  
 
 
 
 
 
 

time 

time 

analogue 
signal 

9 

9 

time 

time 

analogue 
signal 

9 

9 
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(c)  
 

              
(d) 
 

              
    allow LSB or MSB first 

(10 marks) 
 
 
 
 
 
 
 

time 

time 

analogue 
signal 

9 

9 
9 

time 

time 

analogue 
signal 

9 

9 

9 
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Filter, Multiplexer, Sample Rate, Baud Rate    (ELE5, Q4, 2009) 
 
4 (a) (i) Low pass/ treble cut9 
 
  (ii) To prevents signals of frequencies higher than 4kHz9  

aliasing 9 
 
  (iii) 4 × 2 = 8kHz9 
   
 (b) (i) Parallel to serial converter9 
 
  (ii) 8 bits × 8 kHz = 64 kb/s9 
 
  (ii) 12 × 8 = 96kb/s9                                                           (7 marks) 
 
Pulse Modulation, Filter, Baud Rate    (ELE5, Q2, 2008) 
 
2 (a)   

 
(b) sample and hold9 

analogue 
signal 

PAM 
signal 

PPM 
signal 

PWM 
signal 

any pulse 
width ok 

correct amplitudes9 
at sampling points9 
(pulse widths must be 
constant) 

correct varying 
pulse widths9 
constant 
amplitudes9 

correct pulse posn9 
narrow, constant 
width pulses 
indication of 
relationship to 
PWM9 
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 (c) (i) low pass9 
 
  (ii) 10 ÷ 2 = 5kHz9 
 
  (iii) parallel to serial converter 9 
 
  (iv) 10000 × 8 bits = 80kbs−19 
 
  (v) to tell when data is to be sent, when it is complete, 
   and check if errors have been received9 
 
  (vi) 8 + 1 + 1 +2 = 12, 12 × 10000 = 120kbs−19 

Total – 13 
 
Multiplexer    (ELE5, Q4, 2008) 
 
4 (a)  

                   
 
 (b) Q = S.A9 +9 S.B9 

 
 (c) Allows two different information sources to be connected to one  
   communication link9 
  When S = 1, signal A is connected to the link9 
  When S = 0, signal B is connected to the link9 

 
 (d) (i) Time division multiplex9 
 
  (ii) Frequency division multiplex9 

 Total – 12 
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Pulse Modulation    (ELE5, Q4, 2007) 
 
4 (a) PAM signal 

   

 99 
 (2 marks) 

 
 (b) PWM signal 
 

 99 
(2 marks) 

  
  

(c) PPM signal 
 

 999 
 (3 marks) 

 
 
 
 
 

8 
7 
6 
5 
4 
3 
2 
1 
0 
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 (d) 3-bit PCM signal 
 

 999 
 (3 marks) 

 
(Total 10 marks) 

 
Analogue/Digital Transmission    (ELE5, Q5, 2006) 
 
5 (a)  examples only 
 
  (i) Analogue is more prone to noise9 
   Digital signals are encoded9 
   Analogue uses superhets, digital uses logic gates9 
 
  (ii) Digital is better, noise can be removed9 
   Digital is more secure9 
   Digital uses simpler circuits9 

(6 marks) 
 

 (b) TDM9 FDM9 (any order) 
(2 marks) 

(question total 8 marks) 
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Shift Register, Serial/Parallel Transmission    (ELE5, Q7, 2006) 
 
7 (a) Data on D input is sent to Q9 when clock signal goes high9 

(2 marks) 
 

 (b) 
 

 

 
 
 

(4 marks) 
 

(c) serial9 only one connection/channel required9 
(2 marks) 

(question total 8 marks) 
 
Mobile Phones    (ELE5, Q7, 2005) 
 
7 (a) radio waves9                     (1 mark) 
 
 (b) (i) time division9 

  (ii) 16 x 8 =9 128 users9 

  (iii) 200 / 8 =9 25 kHz9              (5 marks) 
 

 (c) responding to signal voltage levels9 

  in such a way as to lessen the effect of noise9 

  schmitt trigger sub –system9 

  has two threshold levels9               (4 marks) 
Total 10 marks 

 
 
 
 
 
 
 
 
 
 
 

D         
Q 
 
CK 

D         
Q 
 
CK 

D         
Q 
 
CK 

D         
Q 
 
CK 

data 
output
9 

9 

data input9 
 
clock input9 
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Optical Fibre, 555 Monostable, Logic System    (ELE5, Q7, 2009) 
 
7 (a) (i) Attenuation of signal9(allow causes of attenuation) 
   Dispersion of signal9 
 
  (ii) E.g.  security9 
 
 (b) (i) 
 

         
 

  (ii) C = T ÷ 1.1 R9     10−5  ÷ 1.1 × 3.3 × 10−39     2.7nF9 
 
 (c) (i)  

A B S C D Q 
0 0 0 1 1 0 
0 1 0 1 0 1 
1 0 0 1 1 0 
1 1 0 1 0 1 
0 0 1 1 1 0 
0 1 1 1 1 0 
1 0 1 0 1 1 
1 1 1 0 1 1 

 
                                                                                    9   9   9 
   

(ii) 2 i/p multiplexer9 
   When S = 0, B is transmitted9 
   When S = 1, A is transmitted9                                    (18 marks) 
 
 
 
 
 

   reset  +Vs 
 
 
discharge 
 
threshold
 output 
 
trigger 
 

+Vs 

0V 

555 IC 

R 

 
C

  
10nF

input9 

output9 

9 

9 

9 

9 
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Optical Fibre, 555 Astable, Mobile Phones    (ELE5, Q7, 2007) 
 
7 (a) 
 

 
 

(4 marks) 
 
 (b) laser diode/LED9 

(1 mark) 
 

 (c) (i)

  
 
  (ii) use of f = 1.44 / RA + 2RB9 1200Hz9 
 
  (iii) 0.7 × 10-4s9 

(8 marks) 
 

 (d) (i) radio waves9 
 
 
 
 
 
 

    reset 
 +Vs 
 
 
discharge 
 
threshold output 
 
trigger 

+Vs

0V

555 IC 

100k

  
10nF 

10kΩ 

to o/p 
d i 9

9

9

9 

9 

low n9 

high n9 

ray9 
reflecting
9 
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  (ii) explanation using: 
   cells9 
   frequency re-use9 
   channels9 
   time division multiplex9 

(5 marks) 
 

(Total 18 marks) 
 
 
Optical Fibre, Filter, Sampling    (ELE5, Q6, 2006) 
 
6 (a) (i) optic fibre9 
 
  (ii) total internal reflection9 
 
  (iii) attenuation9 dispersion9 (any order) 
 
  (iv) Vr = 12 – 2 = 10V9 R = Vr/I = 10/0.01 = 1000Ω9 

 (6 marks) 
 

(b) (i) 

 
 
(ii) either calculate the reactance of C at 4 kHz and show it to be  

nearly equal to Rf, or use of formula for breakpoint frequency. 
 Use of correct formula9 numerical substitution9 
 answer9 
 
(iii) -9 3.99 
 
(iv) 8 kHz9   

sampling rate must be at least twice highest signal frequency9 
one sample positive, one negative for highest frequency9 
or diagram, or anti-aliasing 

(12 marks) 
(question total 18 marks) 

 
  

 
_ 
 
 
+ 

9 9 

9 

9 




