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NAND Gate Bistable    (ELE2, Q1, 2006) 
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NAND Gate Bistable and MOSFET    (ELE2, Q3, 2005) 
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Counter and Boolean    (ELE2, Q5, 2005) 
 

 
     
 
 
 



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

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

     
 
 
 
 
 
 
 
 
 
 
                                                                                                                                            (3 marks) 
 
 
 



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

klm Copyright © 2009 AQA and its licensors. All rights reserved. 21

Counter    (ELE2, Q1, 2007) 
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Voltage Follower, Summing Amplifier, Inverting Amplifier    (ELE2, Q6, 2006) 
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Inverting and Summing Amplifiers    (ELE2, Q5, 2007) 
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Summing Amplifier    (ELE2, Q4, 2005) 
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Power Amp    (ELE2, Q4, 2008 – ELE2, Q7, 2007 – ELE2, Q7, 2005 – ELE2, Q4, 2006) 
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Capacitor in Series and Time Constant    (ELE1, Q3, 2007) 
 
3 (a) (i) 1 ÷ 68 + 1 ÷ 68, or (68 × 68) ÷ (68 + 68) = 34μF  
  (ii) 34 × 10-6 × 150 × 103 = 5.1s  

   (4 marks) 
 
 (b) (i) T = 0.69RC, 0.69 × 5.1 = 3.5s  
  (ii) 5RC = 5 x 5.1 = 25.5s  

 (3 marks) 
(Total 7 marks) 

 
Capacitors in Parallel and Time Constant    (ELE1, Q3, 2006) 
 
3 (a) (i) I = V/R = 12/104  = 1.2 mA  
  (ii) 2200 + 1000 = 3200μF  
  (iii) T = RC = 104 x 3.2 x 10-3  = 32s  

(5 marks) 
 
 

 (b) (i) 6/12 = ½ Vs  T = 0.69RC  0.69 x 32 = 22s  
  (ii) 5RC = 5 x 32  = 160s  

 (5 marks) 
(question total 10 marks) 

 
Time Constant    (ELE1, Q2, 2008) 
 
2 (a) (i) 9 ÷ 330  = 27mA  
  (ii) 9 × 0.027  = 0.25W  
 
 (b) (i) 155 × 10-3  = 0.155s  
  (ii) 5RC = 0.78s  
  (iii) T = 104 × 0.47 × 10-3  = 4.7s  5RC = 23.5s  

 Total – 10 
 
Time Constant and Capacitors in Parallel    (ELE1, Q2, 2005) 
 
2 (a) (i) 22 + 47 = 69 μF  

  (ii) 69 x 0.200 =   13.8 s                                                               
(3 marks) 

 

 (b) (i) 0.69 x 13.8 =  9.5 s  

  (ii) 5 x 13.8 =  69 s                                                                                
(4 marks) 

 
Total 7 marks 
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555 Monostable and Relay    (ELE1, Q7, 2005 – ELE1, Q6, 2006) 
 
7 (a) 1.1 x 680 k x 470 μF =   350 s               (2 marks) 

 (b) negative going                                                                          (1 mark) 

 (c) NO                                                                                            (1 mark) 

 (d) diode across coil in inverse parallel                                          (1 mark) 
Total 5 marks 

 
6 (a) 
 

  
(6 marks) 

 
 (b) 1.1 RC = 1.1 x 1.5 x 105 x 4.7 x 10-4 = 77.5s  

(2 marks) 
 
 (c) COM  and NO  (any order) 

(2 marks) 
(question total 10 marks) 

 
 
 
 
 
 
 
 

    reset 
 +Vs 
 
 
discharge 
 
threshold output 
 
trigger 

+Vs 

0V

555 IC 
150k

 + 
470μF 

input  
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555 Astable    (ELE1, Q4, 2005 – ELE1, Q5, 2007) 
 
4 (a) 

 
          +12 V 

 
 
      RA      1 kΩ           
 
      reset  Vs 
 
                    discharge 
 
 
      RB     2.2 kΩ threshold  output   output 
      
 
     trigger 
        control 
      ground           voltage 
 

   C  1000 μF            
   
   

 
           0 V     
            (6 marks) 
 

 (b) (i) 0.7 x 2.2 x 103 x 10–3 =  1.54 s  

  (ii) 0.7 x 3.2 x 103 x 10–3 =  2.24 s          (4 marks) 

 
Total 10 marks 
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5 (a) (i) 
 
  (ii) 
 

 
(6 marks) 

 
 
 (b) (i) th = 0.7 × 2 × 104 × 10-4 =  1.4s  
  (ii) tl = 0.7 × 104 × 10-4 =  0.7s  
  (iii) f = 1.44 ÷ (3 × 104 × 10-4 )=  0.5Hz  

(6 marks) 
 (Total 12 marks) 

 
Comparitor and 555 Astable    (ELE1, Q5, 2008) 
5 (a)  

   
  
 (b) (i) comparator  

comparator
 

NOR 
gate  

LED  

astable  

sound 
sensor  

    reset 
 +Vs 
 
 
discharge 
 
threshold output 
 
trigger 
 

+9V 

0V

555 IC 

10kΩ 

+ 
100μF 

10kΩ 

RA 

RB 

C 
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  (ii) astable  
   
 (c) (i) (1 ÷ 1501) × 9V  = 6mV  
  (ii) 9V or high  
  (iii) 0V or low  
 
 
 (d) (i)

  
  
  (ii) C = 1.44 ÷ 1.44 × 105 × 2Hz  = 5μF   

Total – 18 
 
Sheft Register    (ELE2, Q6, 2005 – ELE2, Q6, 2008 – ELE2, Q6, 2007) 
 
6 (a) On the rising edge of each clock pulse  
  The data from a D-type flip-flop is stored in the next D-type  

flip-flop  
  This data transfer occurs all of the way along the shift  

register  
  New data applied to the input of the first flip-flop is taken  

into the shift register                                                                                              
(4 marks) 

 
 (b) Removes multiple pulses due to contact bounce                                                 

(1 mark) 
 

  
 
 

    reset 
 +Vs 
 
 
discharge 
 
threshold output 
 
trigger 

+Vs 

0V 

555 IC 

100k

22kΩ 

RA 

RB 

C 
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(c) The D input of the first flip-flop goes to logic 1  
  The clock input goes to logic 1 and the data is shifted along the shift  

register                                                                                                                 
(2 marks) 

 
 (d) The output of the five input AND gate must be logic 1  =>10001   
  The Q output of the last flip-flop must also be logic 1 
  =>  smallest binary number is 100011                                                                

(2 marks) 
Total 9 marks 

 
6 (a) For each flip-flop Q becomes D   
  On the rising edge of the clock pulse   
  Since D is connected to the previous Q, data is moved  

along the shift register (on each clock pulse)   
 

 (b) (i) Making S logic 0 will not set Q to 0 
   => the shift register must be reset before the parallel  

data is loaded   
  

  (ii) Logic 1   
 

(c)  
 

clock pulse
0 1 2 3 4

0

1

output

   

      

   

(Initially at logic 1)

(General overall shape)

 
Total – 9 

 
6 (a) (i) CKs all connected together,   
   Resets all connected together,     
   D to proceeding Q   
   Input to DA   

 
  (ii) switch to +Vs,   
   pull down resistor to 0V   

(6 marks) 
 

(b) 12  =>  1100  =>  C  =>  appropriate symbol for C     
  13  =>  1101  =>  D  =>  appropriate symbol for d   
  15  =>  1111  =>  F  =>  appropriate symbol for F   

OR                 
(3 marks) 

(Total 9 marks) 
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NAND Gate Bistable    (ELE2, Q1, 2006) 
 
1 (a) (i) One input from gate 1 to output of gate 2,   
   one input from gate 2 to output of gate 1   
   Pull up resistors on the two free inputs   

(3 marks) 
 

  (ii) Correct points labelled as outputs Q and Q    
   SET  on input opposite Q   
   RESET  in input opposite Q    

(3 marks) 
 

 (b) When the SET input is briefly taken to logic 0   
  The Q output will become logic 1 and the Q  output  

will become logic 0   
  When the RESET input is now briefly taken to logic 0, Q will  

become logic 0 and the Qwill become logic 1   
(3 marks) 

 (question total 9 marks) 
 
NAND Gate Bistable and MOSFET    (ELE2, Q3, 2005) 
 
3 (a) 

bistable latch

Q

Q

A

B
   

 (2 marks) 
 (b) (i) 0  
  (ii) 0  
  (iii) 1  
  (iv) 1                                                                                  (4 marks) 
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 (c) 

0V0V

+12V

water valve

from Q

 
                

(3 marks) 
Total 9 marks 

 
Counter and Boolean    (ELE2, Q5, 2005) 
 
5 (a) 

>CK

D

QR

>CK

D

QR

>CK

D

QR

>CK

D

QR

QA QB QC QD

QA QB QC QD

clock

 
  D to Q   
  All Resets joined together  
  Q to following CK  
  Output of AND gate to Reset  
  B and D to inputs of AND gate                                                                           

(4 marks) 
 

 (b) Binary values for when the heater is on: 
  0010,  0101,  0111,  1000   
  The counter outputs ANDed together to form the binary  

values which are then ORed                                                                                  
(2 marks) 
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 (c)  

( )
( )
( ) A.C.DBDA.C

A.C.DB.DB.DA.C

BB.A.C.DA.B.C.DA.B.C.D

A.B.C.DA.B.C.DA.B.C.DA.B.C.D

+⊕=

++=

+++=

+++

    

                
(3 marks) 

Total 9 marks 
 
Counter    (ELE2, Q1, 2007) 
 
1 (a) D to Q    
  Q to next clock   
  C to AND gate input   
  D to AND gate input   
  AND output connected to all resets   

 (max 4 marks) 
 

 (b) (i) Each term represents one line within the truth table for  
which the output is 1    

   Each letter within each term represents the logic state of  
the counter outputs     

 
  (ii) Correct use of either Karnaugh Map of Boolean algebra   
   At least one piece of simplification   
   Simplification to  B.C.DA.C.D +    

(5 marks) 
 (Total 9 marks) 

 
Non-Inverting Amplifier    (ELE2, Q2, 2008) 
 
2 (a) (i) V = I x R = 107 x 2 x 10-10   
   = 2 x 10-3V   

 
  (ii) Gv = Vout / Vin = 200 x 10-3 / 2 x 10-3   
   = 100   

  
 (b) Very high impedance (resistance) input   
  This will not shunt the 10MΩ resistor of the ionisation chamber 
  so lowering the output voltage   

  
 (c) (i) Inverting amp connection to junction of 10MΩ resistor and R   

 
  (ii) (Gv = 1 + Rf / R) 
   => 100 = 1 + 107 / R   
   =>R = 107 / 99 = 101kΩ                                            Total – 9 
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Voltage Follower, Summing Amplifier, Inverting Amplifier    (ELE2, Q6, 2006) 
 
6 (a) (i) 1                                                                                    (1 mark) 
  (ii) 1MΩ                                                                              (1 mark) 

 
 (b) (i) -1                                                                                   (1 mark) 
  (ii) amplitude x 10   
   inverted                                                                       (2 marks) 

 
 (c) (i) inverting input terminal of op-amp                                (1 mark) 
  (ii) +0.7V   
   -0.7V                                                                           (2 marks) 
  (iii) volume (level) control                                                    (1 mark) 

(question total 9 marks) 
 
Inverting and Summing Amplifiers    (ELE2, Q5, 2007) 
 
5 (a) correctly connected inputs,   
  feedback resistor in correct place,   
  realistic values of R - accept between 1kΩ and 1MΩ,   
  both Rs the same.   
 

                             

+

–
+9V

–9V

0V0V

input

output

 
 

(4 marks) 
 

 (b) (i) Any appropriate place associated with inverting input of  
op-amp   

   (Accept if not X!) 
 

  (ii) Appropriate calculation leading to answer     

e.g.   -106 ⎟
⎠
⎞

⎜
⎝
⎛ + 44 10

v
10

v  

   Output voltage = (+)200v    
(3 marks) 

 
 (c) (i) Calculation leading to answer of 1.99kg     

 
  (ii) Resolution of meter is 0.01V  
   => smallest change in weight is 0.01kg or 10g    

(2 marks) 
(Total 9 marks) 
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Summing Amplifier    (ELE2, Q4, 2005) 
 
4 (a) 

0V

+

_

30kΩ

0V

+12V

–12V

15kΩ

30kΩ

input A

input B

output

P

  
(1 mark) 

 (b) Vout = –Rf{Va/Ra + Vb/Rb}  
  Vout = –15{2/30 + 0/30} = –1V                                              (2 marks) 
 
 (c) Vout = –15{2/30 + 2/30} = –2V                                                (1 mark)
  

(d) (i) The magnitude of the signal is not altered  
   The signal is inverted                                                                             

 
  (ii) Signal 2 is inverted which makes the audio in phase  

with signal 1  
   The noise on signal 2 is inverted compared to that on  

signal 1  
   When added together the noise signals cancel          (5 marks) 

Total 9 marks 
 
Power Amp    (ELE2, Q4, 2008 – ELE2, Q7, 2007 – ELE2, Q7, 2005 – ELE2, Q4, 
2006) 
 
4 (a) Inverting amplifier with a voltage gain of 200 / 10 = 20   
  So with a 500mV input the output will be 10V    

  
 (b) Prms = Vp

2 / 2 x R = 102 / 2 x 8 = 100 / 16            = 6.25W   
 

 (c) (i) Cross over distortion, when neither of the output transistors  
conducts at small (input) output voltages   

  
  (ii) Diode biasing networks to turn on the output transistors   
   Push-pull stage included in the (negative) feedback loop   

  
 (d)  Large surface area   
   Dark, matt colour   
   Good conductor of heat      (max 2) 

Total – 9 
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7 (a) (i) Gv = Vout / Vin = 15 / 0.075 = 200   
  (ii) 6 x 105 = f x Gv = f x 200 
   =>f = 6 x 105 / 200 = 3000Hz    

(2 marks) 
 

 (b) (i) 1MΩ   
   Assuming input impedance of capacitor is negligible 
   (or input impedance of op-amp is very large)   
  (ii) Assume source followers have a voltage gain of 1   
   Gv = 1 + Rf / R1     
   200 = 1 + Rf / 104   
   Rf = 1.99 x 106  (allow 2MΩ)   

(6 marks) 
 

 (c) (i) X-over distortion is non-linearity in the characteristic of the  
amplifier   

   when the signal changes from positive to negative or vice  
versa   

  (ii) No - because the MOSFETs are biased into conduction   
   (mention of 50mA drain current) 
   (because of the negative feedback loop) 

(3 marks) 
 

(d) (i) Pout = Vs
2 / 2 x R = 152 / 8     

   = 28.125W     
  (ii) Output of op-amp does not reach saturation at the supply  

voltages   
   MOSFETs have Vgs when conducting     

(4 marks) 
 

(e) Dark colour (to aid radiation)   
  Large surface area (to aid radiation and convection)   
  Made of metal (to aid conduction)   
  (fan (to assist convection)  ) 

(max 3 marks) 
(Total 18 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Teacher Resource Bank / GCE Electronics / ELEC2 Sample Questions Mark Scheme / Version 1.0 
 

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

14 

7 (a) 
Vin /V

Vout /V

+10

–10

+15

–15

0

0

time

time

8V

 
(3 marks) 

 
 (b) (i) Push Pull                                                                                                   
  (ii) Inverting amplifier with Gv of –4.7 and source  

follower with Gv of ≈ 1   
   => Overall Gv = –4.7 x 1 = –4.7                                 (3 marks) 

 
 (c) (i) Cross-over distortion                                                                                
  (ii) When the input voltage is smaller than that needed  
   to make either MOSFET conduct                                                            
  (iii) 0 Amps – Vgs is only 1.36V => MOSFETs are not  

conducting                                                                  (4 marks) 
  

 (d) There needs to be approx 2V across each 1kΩ resistor  
  So there must be 13V across (X) (Y)   
  => 2mA through 1kΩ resistor  => (X) (Y) = 6.5kΩ                 (3 marks) 

  
 (e) Include MOSFETs into feedback loop  
  by disconnecting 47kΩ resistor from op-amp output and 
  connecting to MOSFET output                                              (2 marks) 

  
 (f) P = Vs

2
/2R  

  => P = 15
2
/2 x 4 = 28W  

  If take into account Vgs of MOSFETs  
ie P = 13

2
/ 2 x 4 = 21W                                                         (3 marks)  

Total 18 marks 
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4 (a) Push-pull.  The signal is split into positive and negative  
going signals   

  These are amplified separately and then recombined to  
recreate the amplified signal   

(2 marks) 
 

 (b) (i) Power supply voltage is not large enough   
(Gain too large) 
(Saturation or clipping) 

(1 mark) 
 

  (ii) Maximum output voltage is 15V   
   Max power = VP

2 / 2xR = 152 / 2x4  = 225 / 8 = 28W   
(2 marks) 

 
  (iii) Power = I2 R   => 28 = I2.4    =>I = √7 = 2.65A   

(1 marks) 
 

 (c) rms voltage = 18 / 1.414 = 12.73V   
  Power supplied = Vrms x Irms = 12.73 x 2.65 = 33.7W   

(2 marks) 
 

 (d) Energy dissipated as heat in the output transistors   
(1 marks) 

(question total 9 marks) 
 
Op-Amp and Source Follower    (ELE2, Q3, 2008) 
 
3 (a) (i) On the line joining the MOSFET to the transmitter 
  (ii) (Source) follower (common drain amplifier)   

 
 (b) (i) Voltage divider OR 12V in the ratio of 1 : 2   
   Calculation   
   => Voltage at non-inverting input is 8V 
  (ii) Negative feedback attempts to reduce the difference between  

the two inputs  to zero. 
   =>  In the absence of an input signal both inputs will be at 8V  

so the output must be at 8V   
  (iii) Two volts appear across the gate to source of the MOSFET so  

there will be 6V across the rf amplifier   
 

 (c) (i) Gv = -Rf / R1 = -470 / 10 = (-)47    
  (ii) If input is 40mV, then op-amp output is 1.88V   
   Assume Gv of source follower is 1 the voltage change across  

rf amplifier is also 1.88V   
Total – 9 
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MOSFET Source Follower / Constant Current Generator    (ELE2, Q4, 2007) 
 
4 (a) very large open loop voltage gain   
  so there must only be a very small difference in inputs if output  

is not to be saturated   
(2 marks) 

 
 (b) If 200mA passes through battery it must also pass through R   
  R = V / I  =>  R = 5/0.2 = 25Ω   

(2 marks) 
 

 (c) (i) source follower (or equivalent)   
  

  (ii) The op-amp will not supply such a large current   
 (2 marks) 

 
 (d) As the battery voltage rises, the output of the op-amp will also  

rise   
  so as to ensure that there is 200mA passing through the battery  

and R   
  and so maintaining the 5V across R and hence 5V at its own  

input terminals   
 (3 marks) 

 
(Total 9 marks) 

 
MOSFET Source Follower and Non-inverting Amplifier    (ELE2, Q5, 2006) 
 
5 (a) source follower   

(1 mark) 
 

 (b) The output voltage of the op-amp will be 0V and there will  
be a voltage drop of 0.7V across the diode, so making the  
gate of the MOSFET -0.7V 

(1 mark) 
 

 (c) 2V   
  The characteristic shows that a drain to source current only  

passes when Vgs is greater than 2V   
(2 marks) 

 
 (d) (i) positive parts of the output signal pass to the gate  

via the diode,  
causing the capacitor to charge and so increasing the  
gate voltage   

(1 mark) 
 

  (ii) increases the brightness of the lamp   
(1 mark) 
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  (iii) decreases the resistance of the LDR   
(1 mark) 

 
  (iv) decreases the voltage gain of the amplifier   

(1 mark) 
 

 (e) automatic volume control  
(1 mark) 

(question total 9 marks) 
 




