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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

1. | (a)/
(b)

door closed?

YES
Open
water valve
~u
water level
correct? L
VES

ES

Close
water valve
Switch on

heater

Is
water at 50
degrees

YES
Switch off
heater

Continue to the rest
of the program

(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

KO

Question 1 total
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andyb

Sticky Note

6 correct instructions inserted - 5 Marks



andyb

Sticky Note

Correct Link - 1 Mark



andyb

Sticky Note

Correct Link - 1 Mark



andyb

Sticky Note

Correct Link - 1 Mark


















andyb

Sticky Note

6 correct instructions inserted - 5 Marks



andyb

Sticky Note

Incorrect Link - 0 Marks



andyb

Sticky Note

Incorrect Link - 0 Marks



andyb

Sticky Note

Incorrect Link - 0 Marks


















andyb

Sticky Note

6 correct instructions inserted - 5 Marks



andyb

Sticky Note

Correct Link - 1 Mark



andyb

Sticky Note

Incorrect Link - 0 Marks



andyb

Sticky Note

Incorrect Link - 0 Marks










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: . N

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

(@) 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]

04
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)

Start )

YES

\

Open
water valve

B N

NO

YES

Y

Switch on
heater

T~ [

7

|

Continue to the rest
of the program

Examiner

only
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Marks available

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)

Question Marking details
AO1 AQO2 AQO3 Total Maths
4. | (@) Clock Pulse Blue Green Amber Pink 1 4 5
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

© WJEC CBAC Ltd.






Marks available

Question Marking details
AO1 AO2 AO3 Total Maths
(b)
T J Y ORed
— B
— C
— D :
Green
MHz lo—m
—o_ R Coutfp— > O Blue
2 2 4
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
Question 4 total 3 4 2 9 0

© WJEC CBAC Ltd.














andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Rows 8-10 Incorrect - 0 Marks








andyb

Sticky Note

Logic Gate Output connected to Reset - 1 Mark



andyb

Sticky Note

Incorrect Logic Gate - 0 Marks



andyb

Sticky Note

Incorrect inputs to Logic gate - 0 Marks













andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Rows 8-10 Not answered - 0 Marks








andyb

Sticky Note

Logic Gate Output connected to Reset - 1 Mark



andyb

Sticky Note

Incorrect Logic Gate - 0 Marks



andyb

Sticky Note

Input from D Correct - 1 Mark



andyb

Sticky Note

Inputs from A & C Incorrect - 0 Marks













andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Row 0-7 Correct - 1 Mark



andyb

Sticky Note

Rows 8-10 Incorrect - 0 Marks








andyb

Sticky Note

Logic Gate Output connected to Reset - 1 Mark



andyb

Sticky Note

Incorrect Logic Gate - 0 Marks



andyb

Sticky Note

Correct Input Connections from C & D - 2 Marks
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Examiner
[
4. (a) The design for a disco light sequence generator is shown below. It uses a 4017 decade o

counter connected to a 1 Hz clock.
%—@ Blue

Clock o Qo
Q1 o Green
Q2
Q3
Q4
S o5
S os ®—Q Amber
Q7
Q8
Qof—
R Q10—
[ Z)>—o Pink
Complete the table to show the state of each light for each clock pulse.
Initially output QO 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

10
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(b)

1Hz

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]

Y\?/ ° Red
Ilo A
B
c
—dR D

o Green
{>< o Blue

Examiner
only
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Question

Marking details

Marks available

AO1 AQO2 AQO3 Total Maths
5. (a) A 1 2 0 3
Qutput
> time
Q starting low — 1 mark
Two correct transitions — 1 mark each
(b) | ® Pulse Generator to Clocka input — 1 mark 4 4
Qa bar to Da— 1 mark
Qa bar to Clocks — 1 mark
Qs bar to Dg — 1 mark
Any other connections — (-1) mark

© WJEC CBAC Ltd.

10






Marks available

Question Marking details
AO1 AO2 AO3 Total Maths
(i) I Any edge — 1 mark
1
Pulse N
Generator
OQutput
0 T . i 1 >
05 15 s 2E 35 4 time (s)
I1. Q ,, Starts at 0 — 1 mark,
4 correct transitions on rising edges — 2 marks /
1 correct transition — 1 mark
Qa 1
3 4 7
%5 05 15 v INEER ERER L 35 b time (s)
Il Q, starts at 0 — 1 mark,
2 correct transitions on falling edges of Q, — 2 marks
Qs
DD 05 15 2 25 35 4 tLime (s)

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

© |0

Space time = 0.25s

1

1

(ii)

Mark Time = 0.75s

(iii)

Ton _ RitRp

TorF R;

0.75 _ Ry+10

025 10

ecf (i)&(ii)
3x10=R; +10
30—10 =R,

20 =R,

(1 — Equation)

(1 — Substitution)

(1 Answer)

(1 Rearrangement)

Question 5 total

11
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andyb

Sticky Note

Q starts at 0 - 1 Mark



andyb

Sticky Note

Too Many transitions - 0 Marks








andyb

Sticky Note

No correct connections for 2 bit counter - 0 Marks



andyb

Sticky Note

Rising edge not identified - 0 Marks



andyb

Sticky Note

QA starts at 0 - 1 Mark



andyb

Sticky Note

Correct transitions on rising edges - 2 Marks



andyb

Sticky Note

QB starts at 0 - 1 Mark



andyb

Sticky Note

Two incorrect transitions - 0 Marks








andyb

Sticky Note

Correct Answer - 1 Mark



andyb

Sticky Note

Correct Answer - 1 Mark



andyb

Sticky Note

Incorrect method of solution - 0 Marks













andyb

Sticky Note

No indication that QA starts at 0 - 0 Marks



andyb

Sticky Note

Two incorrect transitions - 0 Marks








andyb

Sticky Note

Incorrect Connection - 0 Marks



andyb

Sticky Note

Incorrect Connection - 0 Marks



andyb

Sticky Note

Incorrect Connection - 0 Marks



andyb

Sticky Note

Correct Connection - 1 Mark



andyb

Sticky Note

Rising edge identified - 1 Mark



andyb

Sticky Note

QA starts at 0 - 1 Mark



andyb

Sticky Note

Incorrect transitions - 0 Marks



andyb

Sticky Note

QB starts at 0 - 1 Mark



andyb

Sticky Note

Incorrect transitions - 0 Marks








andyb

Sticky Note

Incorrect answer - 0 Marks



andyb

Sticky Note

Incorrect answer - 0 Marks



andyb

Sticky Note

Question not attempted - 0 Marks













andyb

Sticky Note

Q starts at 0 - 1 Mark



andyb

Sticky Note

2 correct transitions - 2 Marks








andyb

Sticky Note

No correct connections for 2 bit counter - 0 Marks



andyb

Sticky Note

Rising edge not clearly identified - 0 Marks



andyb

Sticky Note

QA starts at 0 - 1 Mark



andyb

Sticky Note

Correct transitions on rising edges - 2 Marks



andyb

Sticky Note

QB starts at 0 - 1 Mark



andyb

Sticky Note

Incorrect transitions of QB - 0 Marks








andyb

Sticky Note

Correct Answer - 1 Mark



andyb

Sticky Note

Correct Answer - 1 Mark



andyb

Sticky Note

Incorrect method for solution - 0 Marks
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5. The D-type flip-flop can be used in a variety of applications.

(@) The following diagram shows a rising-edge triggered D-type flip-flop connected to a

data signal and a clock.

Data signal o————

Al

Clock o———

o Qutput

The data signal and clock signal are shown below. Use the axes provided to draw the

output signal. The output is initially low.

Data
signal

(3]

Time

Output
/

Time

Time

13

© WJEC CBAC Ltd. (C490U20-1)

Turn over.

Examiner
only





14

Examiner

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

Pulse —1Pa Q- ~Pr Qu
generator|
] QA_ ] GB_
(i) Draw the connections needed to make a 2-bit binary up-counter. [4]

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

I. Label arising-edge on the pulse generator output graph. 1]
Il.  The Q4 and Qg outputs are initially at logic 0.
On the axes below draw the signals at the Q, and Qg outputs. [6]
A
Pulse
generator
output 1
0 >
0 0.5 1 1.5 2 25 3 3.5 4
A Time (s)
1
Qa
0 >
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (s)
A
1
Qs
0 L
0 0.5 1 1.5 2 25 3 3.5 4
Time (s)

14
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(c) Using the information on the graphs.

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

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

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

R;
— 7 4 8
CAVAR R, Pulse
_‘_1— 10kQ 6 555 3+———o generator
output
2 1 5
+ —

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

Examiner
only
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