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3.

(a) Which of the following statements describes the action of the rising-edge triggered D-type
[1]

flip-flop? (Tick (/) the correct answer.)

Data in —D Q

Clock —>bCK Q

pulses in

When the clock signal rises from logic O to logic 1:

Q stays at logic 1

Q stays at logic 1

Q outputs the logic state of the clock input
Q outputs the logic state of the clock input
Q outputs the logic state of the data input

Q outputs the logic state of the data input
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Examiner
I
(b) The D-type flip-flop receives the clock and data signals shown in the following graphs. oY
Complete the graphs to show the Q and Q outputs. [3]
Logic
1 !
Clock g s
0 = Time
Logic
A
1
Data
0 p= Time i
Logic 52
1
Q
0 4%» = [ime
Logic l
A
1 =S
Q
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3. (a) Which of the following statements describes the action of the rising-edge triggered D-type
flip-flop? (Tick (/) the correct answer) [1]

Datain =—D Qf—

Clock —»CK Q [—
pulses in

When the clock signal rises from logic 0 to logic 1:

Q stays at logic 1
Q stays at logic 1 \//
Q outputs the logic state of the clock input
Q outputs the logic state of the clock input f_"
Q ouiputs the logic staie of the daia input e
Q outputs the logic state of the data input
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(b) The D-type flip-flop receives the clock and data signals shown in the following graphs.
Complete the graphs to show the Q and Q outputs. [3]

Logic
A

1

Clock

0 : - : = Time

Logic

Data

0 : » Time

Logic

0 I » Time

(@]

0 = Time
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Examiner

3. (a) Which of the following statements describes the action of the rising-edge triggered D-type e

flip-flop? (Tick (/) the correct answer.) [1]

Datain =——D Qo

Clock —pCK Q [
pulses in

When the clock signal rises from logic 0 to logic 1:

Q stays at logic 1

(_2 stays at logic 1

Q outputs the logic state of the clock input [N

Q outputs the logic state of the clock input

Q outputs the logic state of the data input

Q outputs the logic state of the data input
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(b)  The D-type flip-flop receives the clock and data signals shown in the following graphs.
Complete the graphs to show the Q and Q outputs.

Logic
A

1

Clock |

[3]

Logic

Data

B Time

Logic

= Time

= Time

Dl

= Time
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E2

3. €) Q outputs the logic state of the data input (1)
(b) Output changes only on 3 rising edges (1)

Q output correct (1)
Q bar opposite to Q (1) [4]
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Examinel
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3. (a) Whichofthe following statements describes the action of the rising-edge triggered D-type %y
flip-flop? (Tick (/) the correct answer.) 1] 2

Data in — D Qo

Clock o—pCK Q [
pulses in

When the clock signal rises from logic O to logic 1:

Q stays at logic 1

Q stays at logic 1

Q outputs the logic state of the clock input

Q outputs the logic state of the clock input n /

Q outputs the logic state of the data input

Q outputs the logic state of the data input

© WJEC CBAC Lid. (4162-01)



Sticky Note

Two problems:
1. should be the Q output;
2. should be the data input.
The candidate misunderstands the function of the clock and data inputs. Why have a system that outputs the state of the CLOCK input?





Examiner
I
(b) The D-type flip-flop receives the clock and data signals shown in the following graphs. o
Complete the graphs to show the Q and Q outputs. [3] \
Logic
A
1
Clock A A n
0 > Time
Logic
A
1
Data
0 = Time .
Logic $5
1

» Time

K

0 _é__— +T|me “—’_”_
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Sticky Note

Has correctly made changes on the rising-edges of the clock pulse, but has drawn the signals for a one-bit counter, not the simple D-type.



Sticky Note

Good technique - identify the  rising-edges, both to help draw the output signals and to show the examiner what you are doing!



Sticky Note

Ecf applied.
The mark is allocated for Q-bar signal being the inverse of Q,even though Q is wrong.
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3. (a) Which of the following statements describes the action of the rising-edge triggered D-type
flip-flop? (Tick (/) the correct answer.) [1]

Datain D Q|

Clock «—CK T o
pulses in

When the clock signal rises from logic 0 to logic 1:

Q stays at logic 1
Q stays at logic 1 A
Q outputs the logic state of the clock input =

Q ouiputs the logic state of the clock input
Q outputs the logic state of the data input

Q oulputs the logic state of the data input




Sticky Note

The student needs to ask "Why have a system that permanently outputs logic1?"





(b) The D-type flip-flop receives the clock and data signals shown in the following graphs.

Complete the graphs to show the Q and Q outputs.

Logic
A

1

Clock

[3]

= Time

Logic

Data

= Time

Logic

AN

= Time

Al

= Time
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Sticky Note

The output signal ignores the clock signal altogether and changes state on both rising and falling edges of the Data signal. This suggests a lack of understanding of the function of the clock signal.



Sticky Note

No ecf.
The student cannot be awarded the mark for Q-bar signal being the inverse of Q. At the start, this is true but later it is not.










Examiner
3. (a) Which of the following statements describes the action of the rising-edge triggered D-type ony
flip-flop? (Tick (/) the correct answer.) [1]
)

Data in =— D Qo

Clock —pCK Q [
pulses in

When the clock signal rises from logic O to logic 1:

Q stays at logic 1

Q stays at logic 1

-
Q outputs the logic state of the clock input [N n >/

Q outputs the logic state of the clock input

Q outputs the logic state of the data input

Q outputs the logic state of the data input
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Sticky Note

Another example of misunderstanding the functions of the clock and data signals. Why have a system that outputs the state of the clock input? A straight wire will do this!
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(b) The D-type flip-flop receives the clock and data signals shown in the following graphs. o
Complete the graphs to show the Q and Q outputs. [3] J
Logic
A
1
Clock
0 , > Time
Logic
A
1
Data
0 : - » Time '
Logic .
A
Q
0 / » Time
Logic o
A
1+
g | »
0 : » Time e
/ : _
N
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Sticky Note

The answer ignores the clock signal altogether. The signal changes state on both rising and falling edges of the data signal to produce the inverse of the data input. In other words, this is the behaviour of a NOT gate!



Sticky Note

Ecf applied. 
One mark is allocated for the Q-bar signal being the opposite of the (incorrect) Q signal.










3.

(@ Which of the following statements describes the action of the rising-edge triggered D-type
flip-flop? (Tick () the correct answer.) 1

Data in =—D Qo

Clock o—p>CK Q [
pulses in

When the clock signal rises from logic 0 to logic 1:

Q stays at logic 1

Q stays at logic 1

Q outputs the logic state of the clock input

Q outputs the logic state of the clock input

Q outputs the logic state of the data input

Q outputs the logic state of the data input
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(b)  The D-type flip-flop receives the clock and data signals shown in the following graphs.
Complete the graphs to show the Q and Q outputs. [3]
Logic
A
1
Clock
0 » Time
Logic
A
1
Data
0 » Time
Logic
A
1
Q
0 p Time
Logic
A
1
Q
0 - Time
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Examine
I
10. A non-inverting amplifier has a voltage gain of 6. o

Voltage/V
A

Time

Voltage/V

A

8

Output g . | — SEEEREE BUEEEENETE +»Time

-8

-10

(a) The upper graph shows the signal applied to the input of the amplifier.
Draw the signal in the lower graph so that it shows the corresponding output signal. [2]

® WJEC CBAC Ltd (4162-01)
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Examiner
|
(b) (i) Which is the circuit diagram for a non-inverting amplifier? [1] o
A B
+
OV o— 0V o—
Cc D

e R (i -

0V o—

0V e

Answer D

ue of 120kQ. Which equation could be used to find
R, in kQ, when the voltage gain is 6?

(i)  The feedback resistor has a val
the value of the other resistor,
(Tick (+) the correct answer,)

[
e O e O
s T1 e A

(iii)  What is the value of the other resistor, R, in kQ? P b ||

© WJEC CBAC Ltd. (4162-01) Tiirm Mrrease





		10A.pdf

		10A_Page_1

		10A_Page_2










—
2
_ >
Eic
@ O
>
L

T T
e
l..ll l.l “ﬂ ““"Iii'iiliﬂllﬁ

| i el i]i
: i mmm_m mmm m UL I
gt | bl o ol o - i‘l'Ei'ﬂ_.lili.i’
C_. | i

(&
e T
ERRREEERRn” Rnanzn TS

O . S

. ..m.n.uuuuuuuuu.

mmmmnmmmmm_m__ PP
e m_mmmm_ _ “m.“m”.i,_;._!
B m_m il

NG | |
mmmmmmmwy mmm

16

!!ll'l
!l!l‘lﬂ*
o

= - -

El!!if!!l

b o et i

12s a voltage gain of 6.





17

(b) (i) Which is the circuit diagram for a non-inverting amplifier? [1]
A B
° | i— — =
S +
M
0Ve - 0Ve
Cc D
—_— | | I
|
o : + ; s }
0V e + OV -
Answer 6
(i) The feedback resistor has a value of 120kQ. Which equation could be used to find
the value of the other resistor, R, in k(Q, when the voltage gain is 67
(Tick (/) the correct answer.) [1]
-/ v
i \ : : -’k\‘x
1.1.(@):6 " 1+(L):5
R | : 120 1= v
W
: ~ 4 i R , \di 6
120) _ ; i (R ). "
2)=s X (120) 6 X0
(iii) What is the value of the other resistor, R, in kQ? (-L\ 1]
© WJEC CBAC Ltd. (4162.-91) Turn over.
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Examiner
I
10. A non-inverting amplifier has a voltage gain of 6. i

Voltage/V

A
21 ;

Input 0 "

signal Time

Voltage/V

A
L

(,wm;oou: RIS e i

e
e
N
o

\

-
)
-

; ;

=

Output o
signal

—=Time

l-.'_
Ty
L

7 il
™,

W
i
i

P
-
i |

¢

(a) The upper graph shows the signal applied to the input of the amplifier.
Draw the signal in the lower graph so that it shows the corresponding output signal. [2]

® WJEC CBAC Ltd. (4162-01)






1w

(b) ()  Which is the circuit diagram for a non-inverting amplifi
A
0Ve
C
0V 0V o
Answer @
(i)  The feedback resistor has a value of 120kQ. Which equation could be used to find
the value of the other resistor, R, in kQ, when the voltage gain is 67
(Tick (/) the correct answer. _ ; J 1
7 ) A= 4 _EF 6= Y
A B
120 _ R\ K
1+(R) 2 1+(120)‘6 &
120) _ i .
)-5 (20) ¢
(i) What is the value of the other resistor, R, in kQ? ... é; ............................................. [1]
AWIEC CRAC | 1A 1416201 Turn over
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10. (a)

(b)

WUEC CBAC Ltd

Amplitude =6 V (1)
In phase with input (1)

Q) C (1)
120
(i) 1+[ = J 6(1)

(i) 24 (1) allow ecf from (ii)

[3]
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10. A non-inverting amplifier has a voltage gain of 6.

Voltage/V
A

0 »Time

Voltage/V

A
10

8

Output ERdSdEE ERdRIRRtcinnas - Time

_10 ! I

(a) The upper graph shows the signal applied to the input of the amplifier.
Draw the signal in the lower graph so that it shows the corresponding output signal. [2]

© WJEC CBAC Ltd (4162-01)
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Sticky Note

The amplitude of the signal is correct. However, in concentrating on that, the student has lost sight of the frequency of the output signal.
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Examiner
|
(b)) () Which is the circuit diagram for a non-inverting amplifier? [1] e
A B L
+
0V o— O\ o—
Cc D
o— ﬁ + o——ﬂ_%
oV 1

0V e

Answer DXQ

(i) The feedback resistor has a value of 120kQ. Which equation could be used to find
the value of the other resistor, R, in kQ, when the voltage gain is 6? -
(Tick (v) the correct answer.)

M O

0
il f)-e [
R 120 n .o
(i) What is the value of the other resistor, R, in kQ? >< [1] =t

© WJEC CBAC Ltd. (4162-01) T



Sticky Note

The good news - the signal is applied to the non-inverting input, as it should be for the non-inverting amplifier. However, there is no input resistor. Did the student confuse it with the circuit diagram for the inverting amplifier? Anyway, here the inverting input of the op-amp is permanently attached to 0V!



Sticky Note

More evidence of confusion with the inverting amplifier!
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as a voltage gain of 6
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Sticky Note

Poor standard of drawing! The student has concentrated on drawing a correct amplitude, for which a mark was awarded, but has neglected the frequency of the signal.
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(b) () Which is the circuit diagram for a non-inverting amplifier? [1]
A B
o ¢ i i
| R o B
—* &
0Ve + 0Ve
Cc = gty D Iy
| L T
0V e +* OV e
Answer 6><
(i) The feedback resistor has a value of 120kQ. Which equation could be used to find
the value of the other resistor, R, in kQ, when the voltage gain is 67
(Tick (#) the correct answer.) [1]
-/ rd
; . : _d(\l){
1+(1—2—0)=6 3 1+ (R):s /
R ‘ 120 Y™
WX
: . ~— 5 AN R ) \/f’i 6 u
20).6 [54° &
e X ([3)=e D<o
(i) What is the value of the other resistor, R, in kQ? (-L\X [1]
© WJEC CBAC Ltd. (4162-01) Turn over.
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Sticky Note

This is the circuit for an inverting amplifier. The hint is that the signal is applied to the inverting input.



Sticky Note

Evidently the student did not arise on the answer easily, but eventually chose the correct answer.



Sticky Note

Incorrect arithmetic! This would have become apparent if the student had fed the number '21' back into the formula chosen in (ii).
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10. A non-inverting amplifier has a voltage gain of 6.

Voltage/V
A

2 ! i I | I

Input ok

signal

Voltage/V k u

A

gl

\\

—7
N
2

mosev el [Tl

P

41

. ;

Output o

-

signal

"
Y

P
-
.

—-10

(a) The upper graph shows the signal applied to the input of the amplifier.

Draw the signal in the lower graph so that it shows the corresponding output signal.  [2]

® WJEC CBAC Ltd. (4162-01)
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Sticky Note

Excellent technique - drop vertical lines to locate the peaks and troughs in the answer! Although the drawing is a bit wobbly in parts, it is obvious that the candidate knew what the answer should be, even adding an annotation to help with the vague section of the answer.





g

(b) ()  Which is the circuit diagram for a non-inverting amplifi

0Ve

OVe : OV o

»

Answer .....

(i)  The feedback resistor has a value of 120kQ. Which equation could be used to find
the value of the other resistor, R, in kQ, when the voltage gain is 6?

(Tick () the correct answer.) _ . i [1]
ALy 6 4=
A,
120) _ R). [
1+(R) 6 1+(120)—6 I’4 /
120) _ =N 0.
‘(T) =0 (120 2
(i) What is the value of the other resistor, R, in kQ? ... é;x/ [1]

AWIEC CRAC | 1A (4162011 Turn over
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Sticky Note

The candidate has chosen the circuit diagram for the inverting amplifier. The clue is that the signal is applied to the inverting input of the op-amp.



Sticky Note

The candidate has shown that the starting point is the formula given in the Information Sheet. This has then been applied to the values given in this question.



Sticky Note

For some reason, the candidate has chosen the value of voltage gain as the resistance of resistor R. If this had been inserted into the formula, it would have been seen to be wrong.
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10. A non-inverting amplifier has a voltage gain of 6.

Voltage/V
A

»Time

Voltage/V

A
10

8

Output > Time

-10

(@ The upper graph shows the signal applied to the input of the amplifier.
Draw the signal in the lower graph so that it shows the corresponding output signal. [2]

© WJEC CBAC Ltd. (4162-01)
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Examiner
[

(b) (i)  Which is the circuit diagram for a non-inverting amplifier? [1] o

A | — B | —
+ +

0Ve 0V e
C 1 D 1

o + o 1 +

ANSWET ..o

(i)  The feedback resistor has a value of 120kQ. Which equation could be used to find
the value of the other resistor, R, in kQ, when the voltage gain is 6?

(Tick (/) the correct answer.) 1]
120 _ R \_
1+(T)—6 1+(@)—6
120) _ —(-R )=
‘(T) =6 (120 6
(iii)  What is the value of the other resistor, R, in kKQ? ...l [1]

© WJEC CBAC Ltd. (4162-01) Turn over.
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(@) Explain what is happening between points A and B of the flowchart. [2]

Tt i ”Zﬁ;@ ______________________________________

(b) Explain what is happening between points B and C:
(i) when the count = 5;

[1]

(i)  when the count = 11.

© WJEC CBAC Ltd (4162-01) Turn over.
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(a) Explain what is happening between points A and B of the flowchart. [2]
...... \ nt@wﬁtm\s%emmmse&mak{
Mg P00, X005 ... \oTeeen... GoL. QOeS... oo
o ol ok QUESELON... 50 5. O OOON COUN S
e wen oddid ¢ more Bnen O 1 sounds Ere o
E no i c,(&é_xs Ca u&ak‘\- i‘ tions &réi No ti-uaj
(b) Explain what is happening between points B and C:teseic uinti\ « -\JQS_
(i) when the count = 5; [1]
e COOOES.... OO COUODNOG. ... ANl i 9 oS
G L ) T B o S L
(ii) when the count = 11. 1]

© WJEC CBAC Ltd, (4162-01) Turn over.
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(a) Explain what is happening between points A and B of the flowchart. [2]

(b) Explain what is happening between points B and C:

(i) when the count = 5;

(ii) when the count = 11. [1]

(c) Suggest one way in which this simple control system could be improved. [1]

ofile. Vane... Vi 7 2 Y
............................ émfjww// //%/

© WJEC CBAG Ltd. (4162-01) Turn over.
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11. (a) Waits for beam to be broken (1)
Then increments count (1)

(b) 0] LED switches on for 1 second only (1)
(i) LED switches on continuously (1)

(©) Answers referring to counting numbers leaving lift, entering lift at same time
etc (1) [5]

WUEC CBAC Ltd










11 19

(@) Explain what is happening between pomts A and B of the flowchart. [2]

The.

(b) Explain what is happening between points B and C:
(i) when the count = 5;

(i)  when the count = 11. [1]

Examiner
only
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© WJEC CBAC Ltd. (4162-01) Turn over.
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Sticky Note

The answer is much too vague to be awarded marks. It is not an explanation of what is happening between A and B but, rather, the overall aim of that section.



Sticky Note

Again, too vague! There is no mention of the LED and no timing details.



Sticky Note

Too vague - no mention of the alarm!



Sticky Note

The purpose of the LED is to show that the system is working and sensing people entering the lift. Removing it might make the system marginally cheaper but would not be an improvement.
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Examiner
(a) Explain what is happening between points A and B of the flowchart. [2] le
...... Ve ke COORNR... s«isb@mmse&ano)c{
ANl ... acon.. DaS.otaeen.... ) @9(::@5 ......... Rsﬂ,o/{ﬁ ......
o 0k QUESELON... 50 5 O OOON, uitts
hove oeen odd.}l‘ € mnove t\r\&r\ O & sounds e ' o
.-g NG v cdds & (1:‘ 11 tionss er€i MO &J\Qj
(b) Explain what is happening between points B a d‘g'%escc uNkKi\ o :)Q,S %
(i) when the count = 5; [1] 0
e corees. o . C_C:L}I\bﬂj A\l d 9 Q}{S .............. m
P T e AR <
(i) when the count = 11. 1| |
LA el semkecNES e oo emuse... e 1S
__________ B L A
(c) Suggest one way in which this simple control system could be improved. Ml o
N S coul..... ke... mﬁ\z@bﬁ ........... haNAOG. NOCE. q
.......... CTVUESE T & B oo U2 S S 25 ol N o o S I
e \‘QS\= Z.)
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Sticky Note

Did the candidate read the whole question before formulating the answer? This answer covers all parts of the question. In doing so, it makes it unclear whether it correctly addresses the branching.



Sticky Note

Much too vague to be awarded marks! It is correct to say that the program will repeatedly take this route through the flowchart until 'count' equals 10. However, there is no mention of the LED and no timing details.



Sticky Note

Too vague! It would have gained the mark if it had identified suitable questions that needed to be asked.
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(a) Explain what is happening between points A and B of the flowchart. [2]

(b) Explain what is happening between points B and C:

(i) when the count =5;

(i) when the count = 11.

Gy Nt

(c) Suggest one way in which this simple control system could be improved. [1]

Examiner
only
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© WJEC CBAC Ltd. (4162-01) Turn over.



Sticky Note

More a statement of aim than an explanation of what is happening! There is no mention of the Decision box and the branching that takes place as a result.



Sticky Note

Too vague! No mention of the LED or timing information. Again, this is more a statement of the aim of this part of the program.



Sticky Note

The candidate was given the benefit of the doubt here. The alarm is mentioned - the main element of this branch, but the candidate should have gone on to say what else happens.



Sticky Note

The aim is to prevent overcrowding in the lift. Do the passengers need to know how many people are in? The capacity is ten people. Anyone that worried about how many were in the lift could probably have counted up for themselves.
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11. A control system is designed to prevent overcrowding in a lift.

As each person enters the lift, a light beam across the door is broken.

broken? No

Yes

Add 1 to count

B

107 Yes

No

Switch on LED
|

Is ™~
beam

[s count ™
more than

Wait one second

Switch on alarm

|
Switch off LED

Wait one second

© WJEC CBAC Ltd. (4162-01)
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(@) Explain what is happening between points A and B of the flowchart. 2]

(b) Explain what is happening between points B and C:

(i) when the count = 5; (1]
(i)  when the count = 11. 1]
(c) Suggest one way in which this simple control system could be improved. [1]

© WJEC CBAC Ltd. (4162-01) Turn over.
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