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3 

 
Question Part Sub Marking guidance  Mark 

 

1 (a)  

Example only: 
 

 

 

6 

 
1 (b) (i) V = I x R, 5 x 0.1 = 0.5V  2 

 
1 (b) (ii) Comparator, Schmitt trigger (gate or circuit)   1 

 
1 (b) (iii) op-amp  1 

 

2 (a)  

 
A 
 
B.C 

 

3  

 

2 (b)  
 
D + E 

 
2 

 
 
 

guard 
switch 

AND 

OR 

motor driver 

foot 
switch 

push 
button 
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4 

 

2 (c)  

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

                                             

 

4 

 
2 (d)  (3-input) AND gate  1 

 
3 (a)  LED only lights one way / damage if reversed   1 

 
3 (b)  Protect LED / from excess current / drop voltage   1 

 
3 (c) (i) 9 – 2 – 0.7 = 6.3V    2 

 
3 (c) (ii) V/I = 6.3/0.02   = 315Ω  (ecf)  2 

 
3 (c) (iii) 330Ω  (ecf)    and reason   2 

 
3 (d)  increase value of R1   1 

 

3 (e)  
protect LED against reverse voltage   
diodes do not allow reverse bias to respective LEDS 
Battery voltage > reverse voltage for LED   (Max 2) 

 
2 

 

4 (a) (i) Top: non-inverting input 
Bottom: inverting input 

 2 

 

4 (a) (ii) when V+ > V–, output goes high  
when  V+< V–, output goes low  

 2 
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5 

 

4 (b) (i) 5V across 30k + 10k + 10k = 50k (or similar calc)  
70k needed 

 2 

 
4 (b) (ii) calc leading to≥ 9V  2 

 

4 (c)  V-sat output from op-amp is higher than Vf for red LEDs 
Vf for blue LEDs higher     (Max 2) 

 2 

 
5 (a)  10mA + 88mA = 98mA; V across resistor = 4.4-2.7 = 1.7V;  R=1.7/0.098 = 17.3Ω  4 

 
5 (b)  98mA  1 

 
5 (c)  P = I.V = 0.098 x 2.7 = 0.265W; use 0.5W  3 

 

5 (d)  

Voltage across R will increase,  
so current through R will increase.  
current through zener will increase  

 
3 

 

6 (a)  

 
S=A.B + A.B (allow A     B)   
C=A.B 

 
3 
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6 (b)  

 

 

 

5 

 

6 (c)  

 
 
 
 
 
 
 
 
 
 
 
 
 

Use of Boolean Algebra, Karnaugh Map, or annotated logic diagram and truth table 

 

3 

 
 
 

A 

B 

S 

one mark per correctly connected correct gate 
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6 (d)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
A bar and B bar generated, correctly combined signals in two NAND gates, OR gate implemented, 5 
gates with redundant gates removed 

 

3 

 
6 (e)  So that no gates are wasted/only one type of IC is needed/NAND gates are cheaper/less board space   1 

 
 
 
 
 
 
 
 
 
 




