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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths 


1 (a) i 


 1     
ii 4 1     
iii 2 1     
iv AND Gate 1     


 (b) i NAND gate          (1) 
 


(1) Note: Symbol must match the named gate not truth table. 
 Do not accept symbols without clear input and output 


connections. 2     
ii OR Gate           (1) 


 


(1) Note: Symbol must match the named gate not truth table. 
 Do not accept symbols without clear input and output 


connections. 2     


   Question 1 total 8 0 0 8 0 


  


6 












Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Incorrect Answer - Should be '2'



Sticky Note

Correct Answer



Sticky Note

Incorrect answer - Only 1 input connection







Sticky Note

Correct Answer



Sticky Note

Incorrect Answer - Only 1 input connection












Sticky Note

Pin 6 not identified



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Incorrect Answer



Sticky Note

Incorrect answer



Sticky Note

Correct gate for truth table - however it does not match the gate named, and the symbol is missing an output terminal so no marks possible for two reasons.







Sticky Note

Incorrect Answer



Sticky Note

Incorrect Answer












Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Incorrect Answer



Sticky Note

Incorrect gate for truth table, but the correct symbol for the gate named - 1 e.c.f. mark







 



Sticky Note

Incorrect Answer



Sticky Note

Incorrect gate for truth table, but the correct symbol for the gate named - 1 e.c.f. mark
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Answer all questions.


1.	 (a)	 The diagram shows the pin out for an IC (integrated circuit).


	 (i)	 Label pin 6 on this IC.	 [1]


	 (ii)	 How many logic gates are there on this IC?	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]


	 (iii)	 How many inputs does each gate have?	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]


	 (iv)	 Name the type of logic gate found on this IC. 	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]


	 (b)	 For each of the following truth tables name the logic gate and draw the symbol for the 
logic gate named.


	 (i)	


		  Name the logic gate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]


		  Draw the symbol for the logic gate named.	 [1]


B A Q


0 0 1


0 1 1


1 0 1


1 1 0
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	 (ii)	


8


		  Name the logic gate  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]


		  Draw the symbol for the logic gate named.	 [1]


B A Q


0 0 0


0 1 1


1 0 1


1 1 1
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths 


4 (a)  Thermistor 1   1  
 (b) i 


 
Resistor and Thermistor in series across power supply and connected to non-
inverting input (1) 
Orientation of components (1) 


 


2 


 


2  
ii The variable resistor allows the temperature at which the LED lights to be adjusted. 1   1  


 (c)  𝑃𝑃 = 𝐼𝐼2𝑅𝑅    (1 – Formula) 
 


𝑃𝑃 = (30 × 10−3)2  × 330       (1 – Substitution) 
 


𝑃𝑃 = 0.297𝑊𝑊    (1 – Answer) 1 2  3 3 
 (d) i Voltage across V = I x R = 30mA x 330 (1) = 9.9V  (1) 1 1  2 1 
  ii Voltage across LED = 12-9.9 = 2.1V (1)  1  1 1 
  iii Only LED with VF = 2.1V and IF = 30mA is Yellow LED   (1) 


Mark can only be awarded if (i) and (ii) correct  1 
 


1  


   Question 4 total 4 7 0 11 5 


  












Sticky Note

Incorrect Answer 



Sticky Note

Incorrect Temperature sensing circuit - No marks even though thermistor in correct location



Sticky Note

Incorrect answer - variable resistor is used to change the temperature at which the LED comes on.







Sticky Note

Correct answer obtained via an alternative route to P=I^2R



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer












Sticky Note

Correct Answer



Sticky Note

No answer provided



Sticky Note

Correct Answer







Sticky Note

Correct method and formula crossed out including correct answer. 1 mark awarded for correct conversion of 30mA into Amps. However, the substitution is into the incorrect formula.



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer












Sticky Note

Incorrect Answer



Sticky Note

Incorrect Answer



Sticky Note

Incorrect Answer







 



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer
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4.	 A comparator is used in a system to warn a driver when the temperature outside the vehicle is 
just above freezing.


	 (a)	 What is the name of the component that should be used as the sensor in this system?	
			   [1]


	


	 (b)	 Part of the circuit diagram is shown below.


	 (i)	 The LED should light when the temperature falls below freezing. Complete the 
diagram by adding the components needed.	 [2]


	 (ii)	 Explain the purpose of the variable resistor in the circuit.	 [1]


	


	


	


© WJEC CBAC Ltd.


0 V


-


+


12 V


330 Ω
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	 (c)	 Determine the power dissipated in the 330 Ω resistor when the LED has a current of 


30 mA flowing through it. 	 [3]


	


	


	


	


	 (d)	 The comparator has saturation values of 12 V and 0 V.


	 (i)	 Calculate the voltage drop across the 330 Ω resistor when the current through it is 
30 mA.	 [2]


	


	


	


	 (ii)	 What is the resulting voltage drop across the LED?	 [1]


	


	 (iii)	 The following table shows a number of different LEDs that could have been used in 
this circuit. 


© WJEC CBAC Ltd.


		  Determine which LED is most likely to have been used in this circuit.	 [1]


	


Product


Dominant
Wavelength


Forward
Current (max)


Forward
Voltage


LED colour


625 nm


30 mA


2 V


Red Yellow Red Green


2.1 V 1.85 V 2.2 V


35 mA 35 mA 30 mA


590 nm 650 nm 565 nm


High efficiency
Red LED Square


Yellow
LED Square


Super bright
Red LED Square


Green
LED Square


11
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths 


5 (a) i 𝑋𝑋 = 𝐶𝐶̅  Do not accept NOT C   1  1 1 
ii 𝑌𝑌 = 𝐴𝐴 + 𝐵𝐵�������� or 𝑌𝑌 = 𝐴̅𝐴.𝐵𝐵�     Do not accept NOT A OR B   1  1 1 
iii 𝑄𝑄 = 𝐶𝐶̅ + 𝐴𝐴 + 𝐵𝐵��������  𝑜𝑜𝑜𝑜 𝐶𝐶̅ + (𝐴𝐴 + 𝐵𝐵��������)  𝑜𝑜𝑜𝑜 𝐶𝐶̅ + 𝐴̅𝐴.𝐵𝐵�    𝑑𝑑𝑑𝑑 𝑛𝑛𝑛𝑛𝑛𝑛 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎    𝑄𝑄 = 𝑋𝑋 + 𝑌𝑌  


ecf for incorrect X and Y only if in terms of A, B and C.  1  1 
1 


 (b)  


 
1 mark per correct column – e.c.f. for Q if X or Y incorrect.  3  3 
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths 


 (c) i 


 
 3    


 


  ii 


 
 2 0   


 


   Question 5 total 5 6 0 11 3 


 
  


         1 Mark 


1 Mark 


            1 Mark 


                   1 Mark          


1 Mark 












Sticky Note

Correct Answer



Sticky Note

Incorrect Answer - AND operator used instead of OR



Sticky Note

Incorrect Answer as the AND operator used again and Y term is not the same as in a(ii)



Sticky Note

Output Y is incorrect, however Q is correct as an e.c.f for the incorrect Y







Sticky Note

Incorrect solution, none of the layout refers to any of the logic gates in the original circuit



Sticky Note

No redundant gates to eliminate - No marks












Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer x3







Sticky Note

Correct NOR implementation



Sticky Note

Correct NOT implementation



Sticky Note

Incorrect OR implementation



Sticky Note

No redundant gates to cross out because of incorrect OR implementation












Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer x3







 



Sticky Note

Incorrect NOR implementation 



Sticky Note

Incorrect NOT implementation



Sticky Note

Incorrect OR Implementation



Sticky Note

No NAND gate redundancies to delete
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5.	 The diagram below shows a logic system.


© WJEC CBAC Ltd.


A


B


C


Y


X


Q


	 (a)	 Write down in terms of the inputs A, B and C the Boolean expressions for: 	 [3]


	 (i)	 Output X. 	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (ii)	 Output Y.	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (iii)	 Output Q.	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (b)	 Complete the following truth table for this logic system.	 [3]


C B A X Y Q


0 0 0


0 0 1


0 1 0


0 1 1


1 0 0


1 0 1


1 1 0


1 1 1
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	 (c)	 (i)	 Redraw the logic circuit using NAND gates only.	 [3]


	 (ii)	 Cross out all redundant gates on the diagram above.	 [2]
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