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9.

Here is a sensing circuit.

(a)

(b)

(c)

Vv ©
o\
IS
X Vy
1
e b
At
Vour 2V
OV o
Circle the name of the component labelled X. [1]
Resistor %riable res@ LDR Thermistor
Vour =2V. Circle the correct voltage across component X. [1]

oV 1v 2V 3V 4V 5V 6V @ 8v 9V

()  What would happen to the voltage V, if a torch was used to shine light on to the

circuit? (Tick (/) the correct answer.)

VouT Would increase

Vout would decrease

/ Vout Would stay the same

Vout would become 0V

(i) Give a reason for your answer.

© WJEC CBAC Ltd.

(4161-01)

e ———

[1]

[1]

........................................

Examiner
only










9.

Here is a sensing circuit.
9V ©
X Vi
Vour

oV ©

(@) Circle the name of the component labelled X. [1]
Resistor Variable resistor./ LDR Thermistor

(b)  Vour =2V. Circle the correct voltage across component X. [1]

oV 1V 2V 3V 4V S5V 6V @ 8V 9V

(c) (i) What would happen to the voltage V1 if a torch was used to shine light on to the
circuit? (Tick (/) the correct answer.) (1]

/

,j Vout would increase

Vout Would decrease

VouT Would stay the same

VouTt Would become 0V
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only
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5.

Here is a sensing circuit.

gV e
X Vi
Vout
oV
(@) Circle the name of the component labelled X. [1]
Resistor @ LDR Thermistor
(b)  Vour =2V. Circle the correct voltage across component X. [1]

oV 1V 2V 3V 4V

(c) (i) What would happen to the voltage V; if a torch was used to shine light on to the

sv 6v 7v 8v QV)

circuit? (Tick (/) the correct answer.) [1]

Vout Would increase

Vout Would decrease

Vout would stay the same

Vout would become 0V
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(b)

(©)

WUEC CBAC Ltd

Variable resistor

[1]
TV
[1]
M Vour would stay the same
[1]
(i) A thermistor is not affected by light
[1]
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5. Hereis a sensing circuit.
9V
oV
(@) Circle the name of the component labelled X. 1 ’
Resistor Variable resistor /DR Thermistor
(b)  Voyur =2V. Circle the correct voltage across component X. [1] /

ov 1v. 2v 3V 4V 5V 6V @/V A%

() (i) Whatwould happen to the voltage V1 if a torch was used to shine light on to the
circuit? (Tick (/) the correct answer.) 1 (

D VouT Would increase

D Vour would decrease

Vout Would stay the same /

Vout Would become 0V

\
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Sticky Note

All answers correct, clear understanding of the function of the circuit and a thermistor - Full Marks
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5. Here is a sensing circuit.

9V
ov

(a) Circle the name of the component labelled X./ 1] ! @

\
Resistor Variable resistowt/ LDR Thermistor
(b))  Vour =2V. Circle the correct voltage across component X. / [1] ) @

circuit? (Tick (/) the correct answer.) 1]

@ Vour Would increase )(

D Vout Would decrease

(¢c) (i) Whatwould happen to the voltage Vg if a torch was used to shine light on to the
H B

I:J Vout Would stay the same

D Vour Would become 0V

2onse. Uk Yoo Ghue o koah Y
o Gox Chatker cnd. Nt
Woud T NURAUSe. A —~

/g Give a reason for your answer. (11 U @
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Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Incorrect Answer



Sticky Note

Candidate has tried to justify a torch increasing the temperature of the thermistor. Even if this was the case the then the output voltage would fall, so the candidate has made the wrong choice even if the explanation could be justified. 










5.

- Examiner

Here is a sensing circuit.

9V

ov
(@ Circle the name of the component labelled X. 1]
Resistor /LDR Thermistor
(b)  Vour =2V. Circle the correct voltage across component X. [1]

y
/
OV 1V 2V 3V 4V 5V 6V 7V 8V @X

What would happen to the voltage V- if a torch was used to shine light on to the
circuit? (Tick (/) the correct answer.) [1]

~ v

D Vout Would decrease

@ ()

Vout Would increase

D Vout Would stay the same

I:l Vour Would become 0V

© WJEC CBAC Ltd. (4161-01)
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Sticky Note

Correct Answer



Sticky Note

Incorrect Answer - Candidate has chosen the Power Supply value and not the voltage across the thermistor (Component X)



Sticky Note

Incorrect Answer



Sticky Note

Candidate believes the light from a torch would increase the temperature of the thermistor. Even it that was the case, this would cause the resistance of the thermistor to fall, hence the output voltage would actually decrease not increase.  










5.

Here is a sensing circuit.

(@)

(b)

(c)

9V o *
X Vy
Vourt
oV o ¢
Circle the name of the component labelled X. 1]
Resistor Variable resistor LDR Thermistor
Vour = 2V. Circle the correct voltage across component X. [1]

ov 1V 2V 3V 4V 5V 6V I4Y% 8V A%

(i)  What would happen to the voltage V1 if a torch was used to shine light on to the
circuit? (Tick (/) the correct answer.) [1]

VouTt Would increase

Vout Would decrease

VouTt Would stay the same

Vout Would become 0V

(i) Give a reason for your answer. 1]
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10

Michael has designed a burglar alarm system to protect the family garage, using microswitches
as inputs. Each microswitch outputs a logic 1 signal when a door is open.

The siren should sound when either the main garage door or the side door is opened and the
siren should pulse on and off when triggered.

Michael proposes the following design.

Side

door
switch L

OR
gate
Main F
door
switch AND Transistor | _ .
gate driver Siren
A
Pulse
generator

When Michael tests the system design as shown above it failed to operate correctly. This was

because the alarm would stop sounding when the burglar closed the door. Michael's friend
Helen suggested that a latch was needed in the circuit.

Michael put the latch in a number of different places in the circuit.

(a) Describe the effect of the latch on the operation of the following circuit. [1]

Side
door Latch
switch !

OR
gate

Ma|n A '|lr
door

switch AND " Tl‘Eln'SlS’[OI' = Siran

gate driver

Pulse
generator

\/3"\\% \uc

.................................................
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Examiner
(b)  Describe the effect of the latch on the operation of the following circuit. [1] i
Side
door
switch L
. OR
gate
Main F Y
door
switch AND __| Transistor S
gate driver e
Pulse ) ‘ _ ')
generator ] Latch t’ W‘LII$#]*0¥’&53 P [gji(
y .'u : J:p'
The S Wyl pa ¥ . (W/ ______ wmr o
Duidar - Closed” tné ors. oF wod qo
; /
O
(c) Describe the effect of the latch on the operation of the following circuit. [1]
Side
door
switch
OR
gate - Latch |
Main J
door
switch AND .| Transistor | 3j
gate driver el
A
Pulse
generator

® WJEC CBAC Ltd. (4161-01) Turn over.
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10

Michael has designed a burglar alarm system to protect the family garage, using microswitches
as inputs. Each microswitch outputs a logic 1 signal when a door is open.

The siren should sound when either the main garage door or the side door is opened and the
siren should pulse on and off when triggered.

Michael proposes the following design.

Side
door
switch

Main
door
switch

OR
gate

Pulse
generator

AND
gate

Transistor
driver

Siren

When Michael tests the system design as shown above it failed to operate correctly. This was
because the alarm would stop sounding when the burglar closed the door. Michael's friend

Helen suggested that a latch was needed in the circuit.

Michael put the latch in a number of different places in the circuit.

(a) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

Latch 7

Main
door
switch

OR
gate

Pulse
generator

AND
gate

Transistor
driver

© WJEC CBAC Ltd.

(4161-01)

[1]

Siren
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(b) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

Main
door
switch

Pulse
generator

OR
gate

11

(c) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

Latch

gate

AND

Transistor
driver

1]

Main
door
switch

OR
gate

Latch

o

Pulse
generator

AND
gate

Transistor
driver

Y

Siren

[1]

Siren

R R R R T R R T o e T T T B T e S
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Michael has designed a burglar alarm system to protect the family garage, using microswitches

10

as inputs. Each microswitch outputs a logic 1 signal when a door is open.

The siren should sound when either the main garage door or the side door is opened and the

siren should pulse on and off when triggered.

Michael proposes the following design.

Side
door
switch

Main
door
switch

OR
gate

Pulse
generator

AND
gate

When Michael tests the system design as shown above it failed to operate correctly. This was
because the alarm would stop sounding when the burglar closed the door. Michael’s friend
Helen suggested that a latch was needed in the circuit.

Y

Transistor
driver

Michael put the latch in a number of different places in the circuit.

(a) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

Latch

Main
door
switch

OR
gate

Pulse
generator

AND
gate

Siren

Transistor
driver

[1]

Siren

& WJEC CBAC Ltd.
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(b)

Side
door
switch

Main
door
switch

11

OR
gate

Pulse
generator

(c) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

AND
gate

Describe the effect of the latch on the operation of the following circuit.

-

Main
door
switch

.

OR
gate

Latch

Pulse
generator

AND
gate

© WJEC CBAC Ltd.

(4161-01)
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driver
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(1}

Siren

Transistor

driver

Siren

Turn over.
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(b)

(c)

WUEC CBAC Ltd

w.t.t.e. If side door is opened the system will function properly and the alarm will sound
correctly even if the side door is reclosed. However if the main door is opened the alarm will
sound only as long as the door remains open, closing the door silences the alarm.
Response must refer to main door remaining unlatched

[1]

wit.t.e. If side door or main door is opened the siren sounds continuously i.e. no pulsing, but is
silenced by closing the doors again.

Response must refer to the siren sounding continuously instead of pulsing when a door is
open.

[1]

w.t.t.e. If either the side door or main door is opened the system will function properly and the
alarm will sound correctly even if either door is reclosed.

[1]










10

Michael has designed a burglar alarm system to protect the family garage, using microswitches
as inputs. Each microswitch outputs a logic 1 signal when a door is open.

The siren should sound when either the main garage door or the side door is opened and the
siren should pulse on and off when triggered.

Michael proposes the following design.

Side
door
switch

OR
gate

Main
door
switch AND Transistor ;
gate driver Siren

Pulse
generator

When Michael tests the system design as shown above it failed to operate correctly. This was

because the alarm would stop sounding when the burglar closed the door. Michael’s friend
Helen suggested that a latch was needed in the circuit.

Michael put the latch in a number of different places in the circuit.

(a) Describe the effect of the latch on the operation of the following circuit. 1]
Side
door = Latch
switch }
OR |
gate
Main ;
door L]
switch AND Transistor

_ | gate driver Siran

Pulse
generator

W B site o swig ) (o ops) the
,,,,, S Wl d.S\&% ‘“Ecwmr_f/m\“dag)hpp”

..... }cfﬂnwdwswlch s i o) v

© WJEC CBAC Ltd. (4161-01) *\\)\\Q\\\ ‘\&X
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Sticky Note

Candidate has clearly identified that the alarm would sound for the side door only, and that main door switch is still inoperative in terms of keeping the alrm on.





(b) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

Main
door
switch

1

OR
gate

Pulse
generator

Latch

1

(1]

AND

gate

Transistor
driver

Siren

(f sl " )

! ey ond wher fe

/Qé.....c/ﬁﬂ/.ﬁ ........ (E WO g0

(c) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

i

Main
door
switch

Pulse
generator

OR
gate

— Latch

AND

gate

Transistor
driver

Siren

hen . dilter_of e switches _ore m//m/fé/ -

// .................................. nguld Ky @7 paliz

ant(

© WJEC CBAC Ltd.

(4161-01)
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Sticky Note

Candidate clearly identifies that siren would sound continuously but would be silenced when the doors were closed. 



Sticky Note

Candidate has correctly stated that this solution will keep the alarm pulsing if either door is closed. 
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Examiner

I
Michael has designed a burglar alarm system to protect the family garage, using microswitches .
as inputs. Each microswitch outputs a logic 1 signal when a door is open.

The siren should sound when either the main garage door or the side door is opened and the
siren should pulse on and off when triggered.

Michael proposes the following design.

Side
door
switch

OR

| gate | ]

Main
door
switch AND Transistor :
| gate driver Siren

Pulse
generator

When Michael tests the system design as shown above it failed to operate correctly. This was

because the alarm would stop sounding when the burglar closed the door. Michael’s friend
Helen suggested that a latch was needed in the circuit.

Michael put the latch in a number of different places in the circuit.

(a) Describe the effect of the latch on the operation of the following circuit. M| -~
Side
door = Latch
switch %
OR |
gate
Main {
door L |
switch AND Transistor

Siren

| gate driver

Pulse
generator

© WJEC CBAC Ltd. (4161-01)



Sticky Note

The candidate has failed to identify what triggers the latch in the circuit.





(b) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

Main
door
switch

1"

OR
gate

Pulse
generator

Alhn

(c) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

Latch

(1]

AND
gate

Transistor
driver

Siren

i

Main
door
switch

OR
gate

Latch —

Pulse
generator

AND
gate

Transistor
driver

Siren

© WJEC CBAC Ltd.

(4161-01)
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Sticky Note

Not quite sure what the candidate is thinking about here, but it certainly does not refer to keeping the output of the Pulse Generator on constantly - 0 Marks



Sticky Note

The candidate who clearly did not fully grasp the function of the circuit has finally given up by omitting the last part of the question.










Michael has designed a burglar alarm system to protect the family garage, using microswitches

10

as inputs. Each microswitch outputs a logic 1 signal when a door is open.

The siren should sound when either the main garage door or the side door is opened and the

siren should pulse on and off when triggered.

Michael proposes the following design.

Side
door
switch

Main
door
switch

Pulse
generator

OR
gate

AND

Transistor

gate

driver

Siren

When Michael tests the system design as shown above it failed to operate correctly. This was
because the alarm would stop sounding when the burglar closed the door. Michael’s friend

Helen suggested that a latch was needed in the circuit.

Michael put the latch in a number of different places in the circuit.

(a) Describe the effect of the latch on the operation of the following circuit.

Side
door
switch

Latch

I

Main
door
switch

Pulse
generator

—

OR
gate

AND

Transistor

gate

driver

Siren

b Wouid

\/\‘\5\, O,
ol B }uw\aﬂ BQQ

© WJEC CBAC Ltd.
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Sticky Note

Candidate has described the function of a latch, without explaining the effect in the circuit, i.e. keeping the siren on when the side door is opened, but having no effect on the main door.





1

Examiner
[
(b)  Describe the effect of the latch on the operation of the following circuit. [1] o

P,
Side

door
switch

OR
gate

Main
door
switch

AND Transistor ;
gate driver Siren

Pulse
generator Latch

Unky ie Yo q QR . s

(c) Describe the effect of the latch on the operation of the following circuit. [1] O
Side
door
switch +
OR -
gate Latch
Main J
door n
switch AND Transistor

Siren

gate driver

Pulse
generator

© WJEC CBAC Ltd. (4161-01) Turn over.



Sticky Note

No clear explanation of the latch keeping the output on continuously, as it is implied that something happens after the AND gate - 0 Marks



Sticky Note

The candidate id now talking about high currents and clearly has lost the thread of the question making no reference to the latch at all. - 0 Marks
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Michael has designed a burglar alarm system to protect the family garage, using microswitches
as inputs. Each microswitch outputs a logic 1 signal when a door is open.

The siren should sound when either the main garage door or the side door is opened and the
siren should pulse on and off when triggered.

Michael proposes the following design.

Side
door
switch

gate

Main

door
switch AND Transistor
gate driver

Siren

Pulse
generator

When Michael tests the system design as shown above it failed to operate correctly. This was
because the alarm would stop sounding when the burglar closed the door. Michael’'s friend
Helen suggested that a latch was needed in the circuit.

Michael put the latch in a number of different places in the circuit.

(a) Describe the effect of the latch on the operation of the following circuit. [1]

Side

door |~ Latch

switch *
OR |
gate

Main F

door N _

switch AND Transistor Siren

gate driver

Pulse
generator

© WJEC CBAC Ltd. (4161-01)
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(b) Describe the effect of the latch on the operation of the following circuit. 1]

Side
door
switch

OR
gate

Main
door N
switch AND Transistor

Siren

gate driver

Pulse
generator

Latch

(c) Describe the effect of the latch on the operation of the following circuit. [1]

Side

door
switch }

OR

gate — Latch —

Main
door
switch AND Transistor

Siren

gate driver

Pulse
generator

© WJEC CBAC Ltd. (4161-01) Turn over.
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18. The following circuit shows a comparator which is used to monitor the water temperature in the
radiator of a car.

9Vo
6kQ | | 2,
? %k \
1
® ?) / i R
¢
10kQ 3kQ | |3, | vy Vour XZ\;}‘
0Vo
@ (i) Tick (/) the correct equation to calculate the voltage Vy. [1]
V,=—9 x9 V=B g
Y 10+3 Y " 1046
4
3 10
Ve i 9 V, = 9
v Y 543 YT g43
(i)  Calculate the voltage Vy at the inverting input. [1]
3 -
9 o W Vo = s » S V
TR
A ff
0“,?1("} (b) At95°C, the voltage at ‘X’ is 3.6 V. Use your answer to part (a) to help you decide whether
3 the LED will light up or not. Give a reason for your answer. [2]
The LED  widl Jife op Lecouse  He
/zfz?-.—//.;./w?ga ......... 5. O3 f/ﬂcwf/?f//ff?/z{/;y ....................
(c) What is the purpose of the 10kQ variable resistor? [1]
....... /a..,,_C_/?%e..,/ﬁe....z/,v.(m €
7
L

............................................................................................................................................................................................................

TURN OVER FOR THE REST OF THE QUESTION.
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(d) The comparator output is 9V. and the LED has a forward voltage drop of 2V when a

current of 10mA flows through it. [3]
(i) What is the current flowing through resistor R? ... \ Qﬂ ............................. mA

(i) Calculate the voltage drop across the resistor R. ... —I ................... Vv

(i) Calculate the ideal resistance of resistor R. 0* ..................... kQ

(e) Use the E24 resistor series on the information sheet on page 2 to select the preferred
value for resistor R in ohms to ensure that the current flowing through the LED is no

more than 10 mA. [1]

g 40
G2 65 (12) ** 4 — 7& .................... Q

END OF PAPER

© WJEC CBAC Ltd. (4161-01)
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18. The following circuit shows a comparator which is used to monitor the water temperature in the

radiator of a car.

9Vo

4

19

e —
I 1Y / l R
Vy Vour XZ\}*

10k£}?/
OVe

Tick (v

o

(a) (i)

(ii)

(b)

) the correct equation to calculate the voltage Vy.

V. =—208

x 9
¥ 10+3

x 9
6+3

Calculate the voltage Vy at the inverting input.

[1]
L a 10:16 o
= 61+03 9
[1]
P T v

At 95°C, the voltage at ‘X' is 3.6 V. Use your answer to part (a) to help you decide whether
the LED will light up or not. Give a reason for your answer.

2]

O o R o o SR A o T B b B e B I ok el o e o ol B o T . o o R I o e i o Bl o A e o e o o S e R e e TR BB e e e

(c) What is the purpose of the 10kQ variable resistor?

AA i D L. Qk—-@j}ﬂ ......... '—R ............. ((Q ................................

............................. ¢ UCLLP&D@UQ

0. Y Lo
"

)

L

[1]

TURN OVER FOR THE REST OF THE QUESTION.
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Examiner
(d) The comparator output is 9V, and the LED has a forward voltage drop of 2V when a Y
current of 10 mA flows through it. [3]
(i) What is the current flowing through resistor R? ... (a’ ....... \ 0 ............. mA
(i) Calculate the voltage drop across the resistor R. ... ﬁ?' V
(iii)  Calculate the ideal resistance of resistor R. C\ ........................ kQ

(e) Use the E24 resistor series on the information sheet on page 2 to select the preferred
value for resistor R in ohms to ensure that the current flowing through the LED is no
more than 10mA. [1]

END OF PAPER

© WJEC CBAC Ltd. (4161-01)
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18. The following circuit shows a comparator which is used to monitor the water temperature in the

radiator of a car.

9V o
6 kQ
X \
& 4
e 2}
s A
! b Y / i
v V/
10kQ 3k0 Ve ouT N\
OV o
(a) () Tick (/) the correct equation to calculate the voltage V. [1]
VY - 6 X 9 V = 3 X 9
10 +3 Y 10+6
__3 \/ __10
N, = x 9 V. = x 9
Y 6+3 ¥ 6+3
(if) Calculate the voltage Vy at the inverting input. [1]

(b) At95°C, the voltage at ‘X’ is 3.6 V. Use your answer to part (a) to help you decide whether
the LED will light up or not. Give a reason for your answer. [2]

The (ED will Lok (p  freaase ghere 1S 9

......... H\/\mg\\

TURN OVER FOR THE REST OF THE QUESTION.

© WJEC CBAC Ltd. (4161-01)
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(d)

20

The comparator output is 9V, and the LED has a forward voltage drop of 2V when a

current of 10 mA flows through it. [3]
(i) What is the current flowing through resistor R?

(i) Calculate the voltage drop across the resistor R. @r\f— V

(i) Calculate the ideal resistance of resistor R. ... C\ ..................... kQ

Use the E24 resistor series on the information sheet on page 2 to select the preferred
value for resistor R in ohms to ensure that the current flowing through the LED is no
more than 10mA. [1]

............ 1 I

END OF PAPER

@ WJEC CBAC Ltd. (4161-01)
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18, (a)

QINJEC CAAC L.

LED will light up (11 as Ve = Ve (1]

To adjust the temperature at which the LED will light.

(3 10 maA
Gy 7V
(i) 0.7 ka
750
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18. The following circuit shows a comparator which is used to monitor the water temperature in the

radiator of a car.

9V o— *
6kQ H &
X3

+
% | S |
~ = R
V,
10kQ 3kQ | (g | vy ouT N
0Ve . o
(@ (i) Tick (/) the correct equation to calculate the voltage Vy. 1

v, =08

Y 10+3

[]
'z VY=6?_3

x 9

[ ]
x 9 / Ij VY=%><9

3
V. = x 9
Y 10+6

A
(i)  Calculate the voltage Vy at the inverting input. [1]
2
mgﬂm Y4 G V=
(\6“ Q‘M

& 7 J 2
il (b) At95°C, the voltage at ‘X" is 3.6 V. Use your answer to part (a) to help you decide whether

the LED will light up or not. Give a reason for your answer. [2]

The LED  will A

._/zm.:///./.zéxz?@(z ......... SO0 . . ek

...........................................................................................................................................................................................................

(c) What is the purpose of the 10kQ variable resistor? [1]

lo..chagge. the. rodage... e

........................................................................................................................................ N A S TS S R

TURN OVER FOR THE REST OF THE QUESTION.

© WJEC CBAC Ltd.

(4161-01)

Examiner
only



Sticky Note

The candidate has not provided sufficient detail here to gain a mark, as a response indicating an adjustment of the temperature at which the led lights was required.



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer
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(d) The comparator output is 9V, and the LED has a forward voltage drop of 2V whe
current of 10mA flows through it. /
(i) What is the current flowing through resistor R? \Q ................... / < mA
(i) Calculate the voltage drop across the resistor R. e 7 ................... Vv
(i) Calculate the ideal resistance of resistor R. 0°7 ........ / kQ

(e) Use the E24 resistor series on the information sheet on page 2 to select the preferred

value for resistor R in ohms to ensure that the current flowing through the LED is
more than 10mA.

2
5 us ) B

END OF PAPER

© WJEC CBAC Ltd. (4161-01)

Examiner
only
na
B 7
>

no’

(1




Sticky Note

All answers correct, even showing the conversion from kilohms to ohms and selection from the E24 series. 
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18. The following circuit shows a comparator which is used to monitor the water temperature in the
radiator of a car.

9Vo *
/é/ oke H
X +
| IEEETTN |
Y - R
10kQ Vy Vour __\\:.
0V o—

(@ (i) Tick (v/) the correct equation to calculate the voltage Vy. 1]
L] w- 1o+3><9 L] VY=103;6X9
BZI/ iy / L e 6 + 3 643
(ii) Calculate the voltage Vy at the inverting input. 1]
w2

(b) At95°C, the voltage at ‘X' is 3.6 V. Use your answer to part (a) to help you decide whether
the LED will light up or not. Give a reason for your answer. [2]

T L.M_LULA{ _________ %0(/\)0(\@ ________________________________________________________ : \\/ ........................

TURN OVER FOR THE REST OF THE QUESTION.

© WJEC CBAC Ltd. (4161-01)

Examiner

only

Q
i9)



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

No attempt made at explaining if the led is on or not - 0 Marks




Sticky Note

No understanding of the purpose of the 10k variable resistor - 0 marks





(d)

(e)

20

The comparator output is 9V, and the LED has a forward voltage drop of 2V when a

current of 10mA flows through it. [3]
(i) What is the current flowing through resistor R? ... % ....... \ OéA

(i) Calculate the voltage drop across the resistor R. ... Q ....................... V

(iiiy  Calculate the ideal resistance of resistor R. Q\)( kQ

Use the E24 resistor series on the information sheet on page 2 to select the preferred
value for resistor R in ohms to ensure that the current flowing through the LED is no
more than 10mA. 1

END OF PAPER

© WJEC CBAC Ltd. (4161-01)

Examiner
only

2]
Z A




Sticky Note

Correct determination of current flowing through the led and the voltage across the led. Disappointing to see that the candidate could then not determine the resistance value - 2 Marks only 



Sticky Note

Even though an incorrect resistance was given in d(iii), the candidate could have gained an e.c.f. mark here for writing down 9100. However no attempt was made to complete the question - 0 marks
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18. The following circuit shows a comparator which is used to monitor the water temperature in the
radiator of a car.

9Voe

o]

.

10kQ 3kQ Vour V.

. u

(@ (i) Tick (/) the correct equation to calculate the voltage Vy. 1]
; /f
vV, = x9 Iﬂ V. = 3 x9
¥ 10+3 Y 10+6

: @/ 1 |
V. = x 9 V. =——x9
Y 6+3 X

Y 6+3

HEE

(if)  Calculate the voltage Vy at the inverting input.

Examiner
only

o~

(c) Whatis the purpose of the 10kQ variable resistor? [1] C) @

4444444 0. 1€ 15 oo Tarrent for 1k Yo flow
......... Hnmg\\)(

TURN OVER FOR THE REST OF THE QUESTION.

© WJEC CBAC Ltd. (4161-01)



Sticky Note

Incorrect Answer



Sticky Note

Calculation is correct, but came from an incorrect formula, no e.c.f. applied in this instance. 



Sticky Note

The candidate has determined in their mind that the voltage Vy is higher than Vx, this would keep the led off. In this case to gain full marks the candidate should have said the led was off, and then their explanation would have been correct.



Sticky Note

No reference to adjusting the temperature of the light coming on - 0 Marks





(d)

()

20

The comparator output is 9V, and the LED has a forward voltage drop of 2V when a

current of 10mA flows through it. / [3]
(i) What is the current flowing through resistor R? ... % Q\O AAAAAA /mA

(i) Calculate the voltage drop across the resistor R. W'\—X V

(i) Calculate the ideal resistance of resistor R. C\ ................... kQ

Use the E24 resistor series on the information sheet on page 2 to select the preferred
value for resistor R in ohms to ensure that the current flowing through the LED is no
more than 10 mA. 1]

END OF PAPER

© WJEC CBAC Ltd. (4161-01)

Examiner
only




Sticky Note

Candidate has correctly identified the current through the resistor being the same as that through the led, but failed to apply circuit rules to determine the voltage across the resistor. The candidate also failed to determine the resistance correctly, from their own data, and it is likely that all of these answers are random guesses based on the numbers given in the question.



Sticky Note

The final answer bears no resemblance to either the correct answer or an answer worthy of e.c.f. therefore no marks awarded.
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18. The following circuit shows a comparator which is used to monitor the water temperature in the

radiator of a car.

9Vo ’
6kQ
X
+
S
Y - R
M BV
10kQ 3kQ Vy ouT N
0Vo . .
(a) (i) Tick (/) the correct equation to calculate the voltage Vy. 1]
6 3
vV, = x 9 V., = x 9
Yo10+3 Y 10+6
3 10
V. = x 9 vV, = x 9
Y 6+3 Y 6+3
(if) Calculate the voltage Vy at the inverting input. [1]
VY TSR UPRPRTRT V

(b) At95°C, the voltage at ‘X’ is 3.6 V. Use your answer to part (a) to help you decide whether
the LED will light up or not. Give a reason for your answer. 2]
(c) What is the purpose of the 10kQ variable resistor? [1]

TURN OVER FOR THE REST OF THE QUESTION.

© WJEC CBAC Ltd. (4161-01)

Examiner
only





(d)

(e)

20

The comparator output is 9V, and the LED has a forward voltage drop of 2V when a

current of 10mA flows through it. [3]
(i) What is the current flowing through resistor R? ... mA

(i) Calculate the voltage drop across the resistor R. ... Vv

(iii) Calculate the ideal resistance of resistor R. kQ

Use the E24 resistor series on the information sheet on page 2 to select the preferred
value for resistor R in ohms to ensure that the current flowing through the LED is no
more than 10 mA. 1]

END OF PAPER

© WJEC CBAC Ltd. (4161-01)

Examiner
only












