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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1 1003 6.3 1.9 8 78.8 99.3

2 985 9.5 5.6 17 56.1 97.5

3 967 5.7 4.1 11 52.2 95.7

4 989 5.4 2.8 9 59.6 97.9

5 991 11.4 6.4 20 56.9 98.1
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 
1. (a) / 


(b) 
 


 


(a)  6 Correct Program instructions = 5 marks; 
5 Correct Program instructions = 4 marks; 
4 Correct Program instructions = 3 marks; 
3 Correct Program instructions = 2 marks; 
2 Correct Program instructions = 1 mark 


(b)  3 Correct links – 3 x 1 mark 


  


5 3  8  


 Question 1 total 5 2 0 8 0 
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Answer all questions.


1. A washing machine has several programs for 
washing different types of clothes. 


 A 50 °C wash program is selected. The 
incomplete flow chart on the next page shows 
part of the control system program. 


 The specification for this part of the program 
is as follows:


 • Check door is closed and lock it
 • Fill with correct amount of water
 • Heat water to 50 °C
 • Continue the rest of the wash program


 
 (a) Add these instructions to the correct boxes in the flowchart opposite: [5]


Close water valve


Lock door


Is water level correct?


Is door closed?


Is water at 50 °C?


Switch off heater
 


 (b) Complete the ‘NO’ paths from the decision boxes. [3]


Intensive Dry Cottons 95 1400


800


400


60


40


30


Prewash


Easy-Care


Mixed Load


Sportswear


HygieneCare


Down


Baby Care


Eco Drum Clean


Delicates


Wool


SuperQuick


Spin


(C490U20-1)
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Start


NO


NO


NO


YES


YES


YES


Open 
water valve


Switch on 
heater


Continue to the rest 
of the program


(C490U20-1)
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 
4. (a)  Clock Pulse Blue Green Amber Pink 


0 On Off Off Off 
1 Off On Off Off 
2 Off Off On Off 
3 On Off Off Off 
4 Off Off Off On 
5 Off Off Off On 
6 On Off Off Off 
7 Off Off On Off 
8 On Off Off Off 
9 Off On Off Off 
10 Off Off On Off 


 
1 mark for each correct column for pulses 0-7 (Max 4 marks) 
1 mark for correct reset and corresponding outputs.  
(ecf if rows 8-10 repeat rows 0-2) 
 


1 4  5  







 


© WJEC CBAC Ltd. 9 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 
 (b)  


 
 
NAND gate selected – 1 mark 
Gate output connected to Reset – 1 mark 
Connection from Output ‘C’ to gate – 1 mark 
Connection from Output ‘D’ to gate – 1 mark 
 


2  2 4  


 Question 4 total 3 4 2 9 0 
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4. (a) The design for a disco light sequence generator is shown below. It uses a 4017 decade 
counter connected to a 1 Hz clock. 


Q9


Q10R


Q8
Q7
Q6
Q5
Q4
Q3
Q2
Q1
Q0


40
17


Clock


Blue


Green


Amber


Pink


  Complete the table to show the state of each light for each clock pulse. 
  Initially output Q0 is at logic 1. [5]


Clock Pulse Blue Green Amber Pink


0 On Off Off Off


1


2


3


4


5


6


7


8


9


10
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 (b) A dedicated binary counter IC which has an active low reset is used to switch on three 
different coloured lights.  


  Add a logic gate and connections to reset the counter when it reaches a count of 12. 
Output A is the least significant bit (LSB). [4]


R D
C
B
A1 Hz  


Red


Green


Blue


9
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 


5. (a)  


 
 
Q starting low – 1 mark 
Two correct transitions – 1 mark each 
 


1 2 0 3  


 (b) (i) Pulse Generator to ClockA input – 1 mark 
QA bar to DA – 1 mark 
QA bar to ClockB – 1 mark 
QB bar to DB – 1 mark 
 
Any other connections – (-1) mark 
 


4   4  
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 


  (ii) 


 
 


3 4  7  


I. Any edge – 1 mark 


II. QA starts at 0 – 1 mark, 
4 correct transitions on rising edges – 2 marks / 
1 correct transition – 1 mark 


II. QB starts at 0 – 1 mark,  
2 correct transitions on falling edges of QA – 2 marks  







 


© WJEC CBAC Ltd. 12 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths 


 (c) (i) Space time = 0.25s 
 


 1  1 1 


  (ii) Mark Time = 0.75s 
 


 1  1 1 


  (iii) 𝑇𝑂𝑁


𝑇𝑂𝐹𝐹
=


𝑅1+𝑅2


𝑅2
  ------------------- (1 – Equation) 


 
0.75


0.25
=


𝑅1+10


10
  ------------------- (1 – Substitution) 


ecf (i)&(ii) 
3 × 10 = 𝑅1 + 10   ------------------- (1 Rearrangement) 
 
30 − 10 = 𝑅1    
 
20 = 𝑅1    
 
R1 = 20kΩ   ------------------- (1 Answer) 
 


1 3  4 4 


 Question 5 total 9 11 0 20 6 
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5. The D-type flip-flop can be used in a variety of applications.


 (a) The following diagram shows a rising-edge triggered D-type flip-flop connected to a 
data signal and a clock.


D Q


Q


Data signal


Clock


Output


  The data signal and clock signal are shown below. Use the axes provided to draw the 
output signal. The output is initially low. [3]


0


1


0


1


0


1


Data 
signal


Clock


Output


Time


Time


Time
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 (b) The diagram shows two D-type flip-flops and a pulse generator.


DA QA


QA


DB QB


QB


Pulse 
generator


 (i) Draw the connections needed to make a 2-bit binary up-counter.  [4]


 (ii) The D-type flip-flop is rising-edge triggered.


 I. Label a rising-edge on the pulse generator output graph. [1]


 II. The QA and QB outputs are initially at logic 0.
  On the axes below draw the signals at the QA and QB outputs. [6]


0


1


0 0.5 1 1.5 2 2.5 3 3.5 4


0


1


0 0.5 1 1.5 2 2.5 3 3.5 4


0


1


0 0.5 1 1.5 2 2.5 3 3.5 4


QA


QB


Pulse 
generator 
output


Time (s)


Time (s)


Time (s)
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 (c) Using the information on the graphs.


 (i) Determine the space time for the pulse generator. [1]


 


 


 (ii) Determine the mark time for the pulse generator. [1]


 


 


 (iii) The pulse generator is constructed from a 555 astable as shown below:


12 5


6


7 4 8


3555


R 1


R 2


+


+


10 kΩ
9 V Pulse 


generator 
output


  Calculate the value of R1 that provides the mark / space ratio for this pulse 
generator. [4] 


 


 


 


 


 


 


  R1 =                       


20
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