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COMPONENT NUMBER: ELEC1 

COMPONENT NAME:  Introductory Electronics 

   

Question Part Sub 
part 

Marking Guidance Mark Comments 

 
1 (a)   

 inside sensor 
 
     OR gate timer  driver              solenoid 
 
 outside sensor 

(Allow part circuit diagram) 

6 NOR gate acceptable, as 
well as OR gate. 

 
1 (b)  

 

3  

 
1 (c)  MOSFET or bipolar transistor 1  

 

R 

reed 
switch 

output 
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2 (a)  

A B A . B A + B 

 

Q A + B 

0 0 0 0 1 1 

 0 1 0 1 0 0 

1 0 0 1 0 0 

1 1 1 1 0 1 

      
 

5  
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2 (b)   5  

    5 Common alternative 
answer. 

 
2 (c)  Example 

 

2 Accept an EXNOR gate for 
2 marks 

 

A 

B 

Q 

 

 

 

 

 

 

 

 

A 

B Q 

 

    

B 

A 
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3 (a) (i) power socket connections 
resistor from i/p to Zener diode  
0V line complete 
Zener diode (symbol & reverse bias) 

4  

 
3 (a) (ii) for a resistor, voltage drop depends on current 

a zener diode breaks down at a specified voltage 
2  

 
3 (b) (i) 10.9 – 4.7 = 6.2V 1  

 
3 (b) (ii) 90 +10 = 100mA 1  

 
3 (b) (iii) 6.2/0.1 = 62Ω 2  

 
3 (c) (i) 14.4 – 4.7 = 9.7V 1  

 
3 (c) (ii) 9.7/62 = 156mA 1  

 
3 (c) (iii) 9.7 x 0.156 = 1.5W 2  
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4 (a) (i) transistor symbol 
collector 
base 
emitter 

4  

 
4 (a) (ii) diode 

position 
2  

 
4 (b) (i) 100mA 1  

 
4 (b) (ii) 100/40 = 2.5mA 1  

 
4 (b) (iii) (5.2 – 0.7)/0.0025 = 1.8kΩ 2  

 
5 (a)  comparator 1  

 
5 (b)  inverting input 1  

 
5 (c)  appropriate formula(e)  

correct substitution  
2  

 
5 (d) (i) Because 3.8V is lower than 4.8V   

so op-amp o/p will be low/0V 
2  

 
5 (d) (ii) 3.5m ±0.1m 1  
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5 (e)  Any 3 of: 
Op-amp has saturated 
o/p > 0V  
enough to power alarm   
compare real op-amp/ideal op-amp   

3  

 
6 (a)  3 5 

a, b, c, d, g a, c, d, f, g 

(tick in third box down)  

1  

 
6 (b)  0110000  

1101101  
0110011  

3  

 
6 (c)  e = Xbar.Y.Zbar  {accept Y.(X+Y) Bracket bar  } 

g = X ⊕ Y    (accept Xbar.Y + X.Ybar )  

3  

 
6 (d)  EX-OR  1  

 
6 (e)  invert Y  

NAND gate with two inputs,any one inverted  
Final inverter made from NAND gate 

3  
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