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1 (a) D = A  E = A . B    

Bars are Vital    Consequential marking 
 
 (b) (i) Q = C + E   
   Bars are Vital    Consequential marking 
 
                                            

(ii) Q = ( A . B ) + C    
Bars are Vital    Consequential marking 
 

 (c) A and C must be logic 0 and B must be logic 1  
  Marking points in bold 
 
 (d)  

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

                                                                                                                (11 marks) 
 
 
2 (a)  

                           
 
  One per correct subsystem, comparators plus set level count as one 
 
 (b) (i) driver  
 
  (ii) comparator  
 
  (iii) temperature sensor  
 
 (c) (i) 160 − 10 = 150mA  
 
  (ii) 9V × 160mA   = 1.44W  
   Or answer plus correct unit                                                         (13 marks) 
 
 

temp 
sensor 

comparator 

logic 
gate

driver awd 

max 7 marks 
comparator light 

sensor 

set level 

set level 
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3 (a) R1 = 2.7kΩ  

R2 = 6.3kΩ  
 
 (b) comparator  
 
 (c)  

voltage of battery to be tested voltage at X voltage at Y 

less than 6.3V 0 0 

between 6.3 and 9.0V 0 12 

more than 9.0V 12 12 

 
  One mark per correct line 
 
 (d) (i)  

                         
 
  (ii) To limit LED current  
 
  (iii) resistor voltage = 12 − 2 = 10V  

R = V ÷ I = 10 ÷ 20mA  = 500Ω     ecf 
 
 (e)  

                         
                                                                                                                                       (15 marks) 
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4 (a)  

                         
 
 (b)  

                        
 (c) (i)  

                
 
  (ii) Any two reasons from: only one type of IC need be stocked,  
   cheaper, simpler, less current/power, less complex               (11 marks) 
 
 
5 (a)  

                      
  Npn junction transistor  
 
 (b) (i) 300 ÷ 60 = 5mA   
 
  (ii) V across resistor 5.6 − 0.6 = 5V (or 0.7V)  

R = 5 ÷ 0.005  =  1kΩ       ecf                                                    (9 marks) 

A 

+Vs

…………………. 
…………………. 

…………………. 
base 

collector 

emitter 

motor symbol

all labels 

diode

 

A 

B 

Q  
 

A 

B 

X 

Y 

 

 

Q 

A 

B 

X 

Y 

 

  

 
 2 NOT gates 

Q 
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6 (a)  

                    
  

(b) (i) 12 – 7.5 = 4.5V  
 
  (ii) 100 + 10 = 110mA  
 
  (iii) 4.5 ÷ 0.11 = 41Ω     ecf 
 
  (iv) 39Ω     ecf 
 
  (v) orange white  black gold     ecf                                                   (8 marks) 

 

+12V to +14.4V 

0V 0V 

+7.5V 

 symbol in 
 reverse bias  




