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includes any amendments made at the standardisation meeting attended by all 
examiners and is the scheme which was used by them in this examination.  The 
standardisation meeting ensures that the mark scheme covers the candidates� 
responses to questions and that every examiner understands and applies it in the 
same correct way.  As preparation for the standardisation meeting each examiner 
analyses a number of candidates� scripts: alternative answers not already covered 
by the mark scheme are discussed at the meeting and legislated for.  If, after this 
meeting, examiners encounter unusual answers which have not been discussed at 
the meeting they are required to refer these to the Principal Examiner.   
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further developed and expanded on the basis of candidates� reactions to a 
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ELE5 � Communications Systems 
 
 
1     
(a) input transducer! modulator!  transmitter! 

receiver!  demodulator!  output transducer!             (6 marks) 
 
(b)     any wired system!  optical fibre!            radio waves!     (3 marks) 
 

(Total 9) 
 
2     
(a)      

 
 
    

constant amplitude! varying frequency! in phase with info!      (3 marks) 
 
(b) 2 x (15 + 75) !    = 180 kHz!        (2 marks) 
    
(c) (i) λ = 3 x 108 / 100 x 106!    = 3m! 

3/2 = 1.5 m! 
 

(ii)    75 Ω!                        (4 marks) 
 

(Total 9) 
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3     
(a) antenna! demodulator!  audio amp! loudspeaker!    (4 marks)
       
(b) (i)  

                  
capacitor symbol! 
inductor symbol! 
parallel circuit! 

 
(ii)         

                  
resonant frequency!        

 correct shape! 
 

(iii) L =          1       ! 
       4 π2 f 

2 C 
 
           =                        1                                  ! 

4 x 9.87 x 1.44 x 1012 x 500 x 10-12 
 

    = 35 µH !        (8 marks) 
 

(Total 12) 
 
4 
(a)     !    ! 
 
 

 !    ! 
(4 marks) 

 

1.2 

D              Q 
 
                  _ 
CK            Q 
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(b) data on D input is sent to Q!          when clock goes high!     (2 marks) 
 
(c)     all clock inputs wired together!      Q to D between stages!    (2 marks) 
 
(d)     serial data into first D input! 

parallel data out of all the Q outputs! 
           after correct number of clock pulses!       (3 marks) 

 
(Total 11) 

       
5     

 
 

(Total 5) 
 
6      
(a) 

 
    S1  S2      S3   S4 

(2 marks) 
   

D0 

D1 

D2 

D3 

S0 S1 

!

!

!

!

!

! !
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(b) (i) 256! 
 

(ii)    
                              (correct) ! 
   start!       data !    parity! stop(2) ! 
 
 
 
 
 
 

(6 marks) 
 

(Total 8) 
 
7     
(a) laser diode (allow LED) !               (1 mark) 
 
(b)     total internal reflection!           (1 mark) 
 
(c) photo diode (allow  phototransistor) !         (1 mark) 
 
(d) absorption!  scattering!         (2 marks) 
 
(e) (i)  e.g. 

 
gain;   1/ 0.025 = 40! 
feedback resistor;    40 x 10 k = 400 kΩ! 

 
(ii) gain-bandwidth product!        (7 marks) 
 
 
 
 
 
 
 
 
 

 
 

 
_ 
 
 
+ 

10 kΩ !

!

!

!
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(f) (i)                                     47 kΩ! 

 
 
 
(ii) f =       1       ! 
                 2πRC 

 
  =                    1                   ! 

                  6.28 x 47 x 103 x 10-9 
 

  =     3.4 kHz !         (6 marks) 
 

(Total 18) 
 

 (Paper Total 72) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
_ 
 
 
+ 

10 kΩ! 
1 nF! 


