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Question Part Sub Marking guidance  Mark 
 

1 (a)  

 
  
  
  

 
 
 
 

                                                                      

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

 

3 

 

1 (b)  

 
C = A.B 
D = A+B 
Q = A.B .  (A + B)  

 

4 

 
1 (c)  EXOR  1 

 

2 (a)  

 

 
 

 

8 

 
2 (b) (i) amplifier  comparator   2 

 
2 (b) (ii) set level  1 

 
2 (b) (iii) driver  1 

 
3 (a) (i) I2 = P/R = 0.1/100 leading to I =32mA  2 

 
 

mic amplifier compara
tor 

AND 
gate 

driver lamp 

5Hz 
pulser 

set level  

      

  
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3 (a) (ii) R = V/I = 12/0.032 = 375Ω    
(31.6mA  379 Ω) allow 

 2 

 
3 (a) (iii) 375 – 100 = 275, choose 300Ω   2 

 
3 (b) (i) (300/10300) x 12 = 0.35V  2 

 
3 (b) (ii) (300/100300) x 12 = 0.036V  1 

 
3 (c)  too low/ very little difference  1 

 
3 (d)  increase it  1 

 
3 (e)  reduce current drawn and increase battery life   1 

 
4 (a)  thermistor, or other means (in pot div circuit)   2 

 
4 (b)  comparator  1 

 

4 (c)  When Vinv exceeds Vnon-inv, o/p goes low  
When Vnon-inv exceeds Vinv, o/p goes high  

 2 
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4 (d) (& g) 

eg (other versions are possible) 

 

 

6 

 
4 (e)  negative saturation of output stage  1 

 

4 (f)  

op-amp cannot supply enough current for a solenoid, a MOSFET can 
 
MOSFETs generally require a few volts on gate to turn on, so not reacting to the saturation 
output of op-amp 

 

2 

 
4 (g)  See 4(d)  See 4(d) 

 

5 (a)  

 

 

2 

_ 
 
 
+ 

R 

 

 
 

  

 

d marks g marks 

output 
 

system 
 

0V 

 

 
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5 (b) (i) 12 – 2 = 10V 
10/0.025 = 400Ω    

 2 

 
5 (b) (ii) 10 x 0.025 = 0.25W  2 

 
5 (b) (iii) 430 Ω (allow 470 Ω)   1 

 
5 (b) (iv) yellow orange brown gold or ecf   2 

 
6 (a) (i) 9V / >4.5V / high voltage  1 

 

6 (a) (ii) resistor in series with switch from 0V 
switch between 9V and output  

 2 

 

6 (b)  

L = A.B.C (or A.C)  
 
R = A.B.C 
 
S = A.B.C    (or A.B)   (allow) 

 

3 

 

6 (c)  

 

 

3 

 

 
 

 

   A 
 
   B 
 
 
   C 

   R 
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6 (d)  

 

 

3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

AND to NOR conv 
NOT to NOR conv 
remove double inv 




