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(a) Here is the circuit diagram for a timing sub-system.

5V e *
»{ SWH1 + Vour
0V o T T

Initially Vo1 is 5V. The switch SW1 is then momentarily closed.

Complete the graph below to show what happens before and after the switch is closed

then released.

Vour (V)
A

(ke an o e e

Switch closed and
released here
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(b)

o Soey T2 adfgt

Another delay circuit is constructed using a 555 IC configured as a monostable with a
2200 uF capacitor.

(i) Calculate the resistance required to produce a 3 minute time delay with the 2200 uF

capacitor. [4]
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(i) The calculated value of resistance required is not part of the E24 series. How
would you ensure that the specified time delay could be achieved? [1]
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2. (@) Hereis the circuit diagram for a timing sub-system. i

5V o T

}—‘ SW1 Vour

|

Initially Vg1 is 5V. The switch SW1 is then momentarily closed.

——O0

0V o

Complete the graph below to show what happens before and after the switch is closed
then released. [3]

Vour (V)
A

N EERSSA o SSESREEERY NeS 5 O s i EESEE N S o fime

Switch closed and
released here
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(b) Another delay circuit is constructed using a 555 IC configured as a monostable with a
2200uF capacitor.

(i) Calculate the resistance required to produce a 3 minute time delay with the 2200 uF

capacitor. ; X [4]
v 5 :
| ERI

(i) The calculated value of resistance required is not part of the E24 series. How

would you ensure that the specified time delay could be achieved? [1]
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2,

|

VOUT

Initially Vi1 is 5V. The switch SW1 is then momentarily closed.

Complete the graph below to show what happens before and after the switch is closed

(@) Here is the circuit diagram for a timing sub-system.
5V o
o]
)—{ SW1
0V o I
then released.
Vour (V)

A

[3]

1w time

Switch closed and
released here
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(b)

Another delay circuit is constructed using a 555 IC configured as a monostable with a
2200 puF capacitor.

(iy Calculate the resistance required to produce a 3 minute time delay with the 2200 uF
capacitor. [4]

(i) The calculated value of resistance required is not part of the E24 series. How
would you ensure that the specified time delay could be achieved? 1]
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths
2| (a) Vi (V)T !

5 il

4 . r//

3 ’/ :

1 / |

o A ! 1 ! ! ! N W >

T time
Switch closed and
released here.
Continuation of 5V to switch close position — (1)
Instantaneous drop to OV at switch close position — (1)
Charging curve up to 5V over a period of time — (1) 1 2 3
(b) | i T=11XRXC (1 selection)
T
R = (1 re-arrangement)
1.1XC
180 o
R = — (1 substitution)
1.1x2200x107°
R =74380.16Q (1 answer) 4 4
it | Use/ Add a variable resistor and adjust this until the exact delay is achieved. 0 1

Question 2 Total 3 5 0 8 4
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(a) Here is the circuit diagram for a timing sub-system.

5V o *

—

;—{ SwWi1 4 Vour

o |

g

Initially Vo1 is 5V. The switch SW1 is then momentarily closed.

Complete the graph below to show what happens before and after the switch is closed

then released. [3]

Vour (V)

A

5 4 /»’ff"ﬂ‘ §

..... mESL A i

3., 1 = i e s T
ot 5

R Lf/ T

M SSRSnZaan: A O O TN 00 0 ) 0 M 0 1 -

Switch closed and
released here
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Sticky Note

Correct continuation of 5V level to trigger point



Sticky Note

Correct immediate fall from 5V to 0V at trigger point



Sticky Note

Correct charging curve after switch released
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(b) Another delay circuit is constructed using a 555 IC configured as a monostable with a -
2200 uF capacitor.
(i) Calculate the resistance required to produce a 3 minute time delay with the 2200 uF .
capacitor. Q C [4] C{—
............... Q :/@:ﬂ—3=7q'3gbﬂu/
.................................. \‘\C\lx}l’(lo
(i) The calculated value of resistance required is not part of the E24 series. How
1
(i ? N |
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Sticky Note

Correct Formula, Correct Rearrangement, Correct Substitution, Correct Answer



Sticky Note

Correct Answer










2.

(@) Here is the circuit diagram for a timing sub-system.

5V o— T

VOUT

%svw
] |

Initially Vo1 is 5V. The switch SW1 is then momentarily closed.

Complete the graph below to show what happens before and after the switch is closed

then released.

Vour (V)

(3]

Switch closed and
released here
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Sticky Note

No continuation of 5V level to trigger point - No mark



Sticky Note

Immediate fall from 5V to 0V but not at the  trigger point - No mark



Sticky Note

Incorrect charging curve after switch released - No mark





|
{
|

(b) Another delay circuit is constructed using a 555 IC configured as a monostable with a
2200 uF capacitor.

(i) Calculate the resistance required to produce a 3 minute time delay with the 2200 pF

capacitor. ; : [4]
R.3 5227 \

(i) The calculated value of resistance required is not part of the E24 series. How

would you ensure that the specified time delay could be achieved? 1]
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Sticky Note

Incorrect Formula - No marks



Sticky Note

Correct Answer










2,

(@) Here is the circuit diagram for a timing sub-system.
5V o *
l . :
4
o
+
»—\ SwWi1 Vour
OV o I —[
Initially Vg1 is V. The switch SW1 is then momentarily closed.
Complete the graph below to show what happens before and after the switch is closed
then released. [3]
Vour (V)
A
e e maasan;
44
3 :
gEtt b
1 1

Switch closed and
released here
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Sticky Note

No continuation of 5V level to trigger point - No mark



Sticky Note

Incorrect immediate fall from 5V to 0V at trigger point - No Mark



Sticky Note

Incorrect charging curve after switch released - No mark
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(b) Another delay circuit is constructed using a 555 IC configured as a monostable with a o

2200 uF capacitor.

(i) Calculate the resistance required to produce a 3 minute time delay with the 2200 uF

capacitor. / [4] Z

(i) The calculated value of resistance required is not part of the E24 series. How ()
would you ensure that the specified time delay could be achieved? M+

Cloose
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Sticky Note

Correct Formula, Correct Rearrangement, Incorrect Substitution x 2, Incorrect Answer



Sticky Note

Incorrect Answer










(a) Here is the circuit diagram for a timing sub-system.

5V o *

—O

O

VOUT

|
% Swi
|

Initially Vo7 is 5V. The switch SW1 is then momentarily closed.

Complete the graph below to show what happens before and after the switch is closed

then released.

Vour (V)
A

(3]

» time

Switch closed and
released here
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(b)  Another delay circuit is constructed using a 555 IC configured as a monostable with a
2200 uF capacitor.

(i) Calculate the resistance required to produce a 3 minute time delay with the 2200 uF
capacitor. [4]

(i) The calculated value of resistance required is not part of the E24 series. How
would you ensure that the specified time delay could be achieved? [1]
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(a () Complete the design for a non-inverting voltage amplifier by adding the required
components and connections to the diagram below. [3]

VOUT

ov o

(i) The amplifier should have a voltage gain of 35. Calculate the values of the

components required to achieve this gain and show these values on the completed
diagram above.

SR (3]
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(b) The power supply is +15V and the op-amp saturates at +13 V.
(i)

An input signal of peak value 0.3V is applied to the op-amp.
Complete the graph to show the corresponding output voltage.

VIN M o

" time

Vour (V)

_igde

™ time

-20

(ii)

20

The input signal peak value is now increased to 0.5V. Draw the new output voltage
from the amplifier on the graph paper below.

Vour (V) 0

107

-10

-20
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(a) (i) Complete the design for a non-inverting voltage amplifier by adding the required
components and connections to the diagram below. [3]

VOUT

ov o

(i) The amplifier should have a voltage gain of 35. Calculate the values of the
components required to achieve this gain and show these values on the completed
diagram above. [3]
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R

(b) The power supply is 15V and the op-amp saturates at +13V.

[3]

(i) An input signal of peak value 0.3V is applied to the op-amp.
Complete the graph to show the corresponding output voltage.
A
S e e gt !
Vin(V) o ‘
T AR R s N i w
A ’
20
1 () ; 'lnﬂ'Fﬂw

"~ time

Vour (V) oL

-20

(i

20

™ time

The input signal peak value is now increased to 0.5V. Draw the new output voltage

from the amplifier on the graph paper below.

10

[1]

Vour (V) 0 ,
10— - ,/
T , : S e
_20 ! %
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3.

(a) (i) Complete the design for a non-inverting voltage amplifier by adding the required

components and connections to the diagram below. [3]
35U
o a ) 0
y + 4
VA
Vin Vour

oV o

(i) The amplifier should have a voltage gain of 35. Calculate the values of the
components required to achieve this gain and show these values on the completed
diagram above. [3]

© WJEC CBAC Ltd. {C490U20-1)

Examiner
only






(b) The power supply is +15V and the op-amp saturates at +13 V.
(i) Aninput signal of peak value 0.3V is applied to the op-amp.
Complete the graph to show the corresponding output voltage. [3]
A |
0.3 +h eaa s
Viy (V e
n(V) o : " time
—-0.34 5 8 1 RO R N O ? |
A '
N e uuumes Eama A
10y ‘ e -
~10 : |
-20 3
(i) The input signal peak value is now increased to 0.5V. Draw the new output voltage
from the amplifier on the graph paper below. 1]
20 l
|
10 ‘
Vout (V) 0 - ™ time
|
-10 :
-20 :
© WJEC CBAC Ltd. (C480U20-1) Turn over.
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths
3| (@) |i
Rr
SN
0—' .
A Ic1
\u'r\, 1IIn"r{.'-...T
R:1
o e 1
Re from output to inverting input — (1)
R: from inverting input to OV — (1)
VN to non-inverting input — (1) 3 3
m R
! Gain=1+ R—:
R
35=1+ R—F (Formula & substitution — 1)
1
Rp
35—-1=—
Ry
Rr = 34R; (Rearrange and correct ratio — 1)
R1 = 2kQ, Rr = 68kQ (Correct values >=1k - 1) 1 0 2 3 3
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths
3| (b) | i | Sine wave with same frequency as Vin— (1)
Non — inverted - (1)
Max amplitude at £10.5V — (1) 2
i | Output clipped at +13V
Question 3 Total 3 5 2 10 5
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(@)

(i) Complete the design for a non-inverting voltage amplifier by adding the required
components and connections to the diagram below. [3]

VOUT

ov o

(i) The amplifier should have a voltage gain of 35. Calculate the values of the
components required to achieve this gain and show these values on the completed

zdiagram a‘bove. Q [3]
S= |+ ke
................................................. «z\/

© WJEC CBAC Ltd. {C490U20-1)
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Sticky Note

Correct connection of RF



Sticky Note

Correct connection of R1



Sticky Note

Correct connection of input



Sticky Note

Correct Formula
Correct Rearrangement 
Correct ratio but not >1k
2 Marks





Examiner
(b) The power supply is +15V and the op-amp saturates at +13 V. oy
(i)  Aninput signal of peak value 0.3V is applied to the op-amp.
Complete the graph to show the corresponding output voltage. [3] 3
A
0.9 -* T = P =
Vi (V | .
n(V) o | ~ time
—~0.84= S B =i 1 T
A
20
Vour (V) S :
-10
-20
(i) The input signal peak value is now increased to 0.5V. Draw the new output voltage
from the amplifier on the graph paper below. [1] C;‘
20 T
10
Vour (V) 0 time
-10
© WJEC CBAC Ltd. (C490U20-1) Turn over.




Sticky Note

Correct Phase
Correct Amplitude
Correct Frequency



Sticky Note

Incorrect answer - No clipping shown










(@ (i) Complete the design for a non-inverting voltage amplifier by adding the required
components and connections to the diagram below. [3]

#
"y 4
V
IN R\'\ 'K L Vour

oV o

(i) The amplifier should have a voltage gain of 35. Calculate the values of the
components required to achieve this gain and show these values on the completed
diagram above. [3]

Examiner
only
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VA
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Sticky Note

Correct connection of RF



Sticky Note

Correct connection of the input.



Sticky Note

Correct connection of R1



Sticky Note

Correct Answer - Full Marks





Vour (V) 0

(b) The power supply is £15V and the op-amp saturates at +13V.
(i) Aninput signal of peak value 0.3V is applied to the op-amp.
Complete the graph to show the corresponding output voltage. [3]
A
) M SIS B R S
Vin (V &
N (V) o ~ time
~031t————F—+ T T
A
20
10 T
Vour (V) 0 s
-10
-20
(i)  The input signal peak value is now increased to 0.5V. Draw the new output voltage
from the amplifier on the graph paper below. [1]
A
20
iy sl ) OO S0 1 0 0 U 000 0 0 7 B[RRI B ) e
104+—F— ;\
: > time
|
10— e — ,/
BprimanEms RS RRE REmEE : j
~20 L ‘
© WJEC CBAC Ltd. (C490U20-1) Turn over.
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Sticky Note

Correct Amplitude
Correct Phase
Correct Frequency 
3 marks



Sticky Note

Correctly Clipped Output
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(@ (i) Complete the design for a non-inverting voltage amplifier by adding the required i
components and connections to the diagram below. [3] (
3TUSE x
o A ) 0
| —i +
\ X
Vin Vour
oV o
(i) The amplifier should have a voltage gain of 35. Calculate the values of the
components required to achieve this gain and show these values on the completed
diagram above. “[3] O

© WJEC CBAC Ltd. (C490U20-1)




Sticky Note

Correct connection of RF



Sticky Note

Incorrect connection of VIN



Sticky Note

Incorrect connection of R1



Sticky Note

No calculations - Values on diagram are incorrect ratio - No marks





(b) The power supply is +15V and the op-amp saturates at +13V.

(i) An input signal of peak value 0.3V is applied to the op-amp.
Complete the graph to show the corresponding output voltage. [3]
A
0.3 i B s
Viy (V .
nV) o " time
-03 R LIS
A
20 f _ |
10 S ‘
Vour (V) 0 / \ ! /\ ™ time

-10

? TRIPONS Sl PV SRS I TR

-20

(i) The input signal peak value is now increased to 0.5V. Draw the new output voltage
from the amplifier on the graph paper below. 1]

20 | _ :

10 :

Vour (V) 0 b fjirs
' %
aesy g o S B Re Eaaae s

-10 ‘

-20 ‘
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Sticky Note

Correct Phase
Correct Frequency
Incorrect Amplitude 
2 marks



Sticky Note

Incorrect output - No Clipping










(@)

(i) Complete the design for a non-inverting voltage amplifier by adding the required
components and connections to the diagram below.

VOUT

ovo

(i) The amplifier should have a voltage gain of 35. Calculate the values of the
components required to achieve this gain and show these values on the completed

diagram above.

© WJEC CBAC Ltd.

(C490U20-1)
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(b) The power supply is £15V and the op-amp saturates at +13V.

(i) Aninput signal of peak value 0.3V is applied to the op-amp.
Complete the graph to show the corresponding output voltage.

VIN (V) 0 / N /

[3]

20

10

Vour (V) 0o

"~ time

-10

-20

™ time

(i)  The input signal peak value is now increased to 0.5V. Draw the new output voltage

from the amplifier on the graph paper below.

20

10

[1]

Vout (V) 0

-10

-20

© WJEC CBAC Ltd. (C490U20-1)
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6. A local council wishes to automate its street lighting so that street lights come on automatically o

when it gets dark and switch off again when it becomes light.

A block diagram of the system is shown below.

Light - Schmitt - Iransducer o Street
sensor inverter driver light
(@ Give a reason for using a Schmitt inverter in this application. 1

__________________ ﬂcJoh“ﬂkﬁ/*@fkm*3¢a;§ah&53—1’*—J‘-H

(b) Here is part of the data sheet for the Schmitt inverter.

When connected to 6V supply:
* LogicO=0V
* Logic1=6V
* The output changes from logic 1 to logic 0 when a rising input
voltage reaches 4V
« The output changes from logic 0 to logic 1 when a falling input
voltage reaches 2V _

© WJEC CBAC Ltd. (C480U20-1)
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The output of the light sensor is shown in the graph below over a 24 hour period.

Voltage (V)

? |

ﬁfzf.;*-fz. e

00:00 04:00 08:00 12:00 16:00 20:00 24:00 Time of day

(i) Use the axes provided to draw the resulting output signal produced by the Schmitt
inverter. [4]

Voltage (V)

A

41
t

O,Ig. .:A,V“ O ‘._\‘.. I 1 i “ E
00:00  04:00 08:00 12:00 16:00 20:00 24:00 Time of day

(i)  Use your results to write down at what time the lights switch on and off. [2]

Lights switch OFF ....02 b ov Lights switch back ON ..2©.: 00

Examiner
only
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Examiner
|
6. A local council wishes to automate its street lighting so that street lights come on automatically o

when it gets dark and switch off again when it becomes light.

A block diagram of the system is shown below.

Light - Schmitt »| Iransducer " Street
sensor inverter driver light
(@) Give areason for using a Schmitt inverter in this application. 1]

GJ)@%stkfjmkgmirh\%mborf\w%m\agu\wwsc

(b) Here is part of the data sheet for the Schmitt inverter.

When connected to 6V supply:
* LogicO=0V
* Logic1=6V
» The output changes from logic 1 to logic 0 when a rising input
voltage reaches 4V
* The output changes from logic 0 to logic 1 when a falling input
voltage reaches 2V

© WJEC CBAC Ltd (C480U20-1)
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The output of the light sensor is shown in the graph below over a 24 hour period. o

Voltage (V)

A

BEERES nw < i 58 N SN0 L 0 0 0 0 O O S 0 .0 o G
: ; i { I %
= b + J gt L f- 1

00:00 04:00 08:00 12:00 16:00 20:00 24:00 Time of day

(i} Use the axes provided to draw the resulting output signal produced by the Schmitt
inverter. [4]

Voltage (V)

A
. S
| | i T . | i
i | |
61 i ! E i
! 1 g .
1 0 N i P ! DM 0 0 R - O A O A B N I I B ! 3
b
] I % ' |
4 1 !
] 1 {
| :
| f !
4 E + 4
! | f A
i ]
|
2 i <
| |
T + E |
R aEaeiaauaies EixSsEs Estiiazed T hE Samia
: | ! e m { HrH e
' § . oL ; | I g

M=23 P
00:00 04:00 © 08:00 12:00 16:00 20:00 24:00 Time of day

(i)  Use your results to write down at what time the lights switch on and off. 2]

Lights switch OFF . #951S. Lights switch back ON . 20:006
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6. A local council wishes to automate its street lighting so that street lights come on automatically
when it gets dark and switch off again when it becomes light.

A block diagram of the system is shown below.

Light -  Schmitt _» Transducer " Street
sensor inverter driver light
(@ Give a reason for using a Schmitt inverter in this application. (1]

U Ay it sma- et b Al

ellye ok re sk schwtt |nbb wtl o on oy M dhordie,

(b) Here is part of the data sheet for the Schmitt inverter.

When connected to 6V supply:
* LogicO=0V
* Logic1=6V

= The output changes from logic 1 to logic 0 when a rising input
voltage reaches 4V
* The output changes fro_mwo to logic 1 when a falling input

voltage reaches 2V

© WJEC CBAC Ltd. (C490U20-1)
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The output of the light sensor is shown in the graph below over a 24 hour period.

Voltage (V)

A

Y-
[

oLy
SR A S .
SIS WS S S/ I O (5}

S

Y-y T

00:00 04:00 08:00’| 12:00 16:00 20:00 24:00

(i)

inverter.

Voltage (V)

Time ofGay

Use the axes provided to draw the resulting output signal produced by the Schmitt

[4]

A |

fEEsseSdahs MRS susandctny ERRd enes st

0500 0400 0800 | 1200 1600 2000

(if)  Use your results to write down at what time the lights switch on and off,

Lights switch OFF

@ WJEC CBAC Ltd. {C490U20-1}

24:00 Time of—day

(2]

Lights switch back ON ._0§,00

Turn over.
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

6

(@)

The Schmitt trigger provides a fast changing output to drive the transducer driver

rapidly from Off to On
OR

Provides a tolerance to shadows so prevents rapid switch on and off through

slightly varying light levels. (1)

©) | i

~

0 |
00:00 04:00 08:00 12:00 16:00 20:00

Correct orientation — 1
Correct saturation values — 1
Correct 1-0 transition — 1
Correct 0-1 transition — 1

24:00

-

Time of day

Lights OFF — 06:00 (6:00 a.m.) — 1
Lights ON — 20:00 (8.00 p.m.) — 1

Question 6 Totals

© WJEC CBAC Ltd.
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6. Alocal council wishes to automate its street lighting so that street lights come on automatically o
when it gets dark and switch off again when it becomes light.
A block diagram of the system is shown below.
Light - Schmitt » Iransducer " Street
sensor inverter driver light
(@ Give a reason for using a Schmitt inverter in this application. [1] {

(b) Here is part of the data sheet for the Schmitt inverter.

When connected to 6V supply:
e LogicO=0V
* Logic1=6V
* The output changes from logic 1 to logic 0 when a rising input
voltage reaches 4V
* The output changes from logic O to logic 1 when a falling input
voltage reaches 2V

© WJEC CBAC Ltd. (C490U20-1)
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The output of the light sensor is shown in the graph below over a 24 hour period.

Voltage (V)

-
6 &m _,..,1\ T
LS s

Wi o

/// I
BB I nH R HE

0%:00 04:00 08:00

1200 1600  20:00  24:00 Time of day

(i) Use the axes provided to draw the resulting output signal produced by the Schmitt

inverter. [4]
Voltage (V)
A
t { i | I[ i
6 \//( '
i34 |

J ‘ ! 4 +
4 - i ié
2 ’v‘/ '

O .‘ - - b - - g { + ’ + i .. e f . - i . -
00:00 04:00 08:00 12:08 16:00 20:00 24:00 Time of day

(i)  Use your results to write down at whz‘aye the lights switch on and off. / [2]
Lights switch OFF ... 0b..ou Lights switch back ON .. 20 00

© WJEC CBAC Ltd. (C490U20-1) Turn over.
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Sticky Note

Correct Orientation
Correct 0 - 1 transition
Correct 1 - 0 transition
Correct saturation levels
4 Marks



Sticky Note

Correct times from graph x2
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6. A local council wishes to automate its street lighting so that street lights come on automatically o

when it gets dark and switch off again when it becomes light.

A block diagram of the system is shown below.

Light - Schmitt »| Transducer o Street
sensor inverter driver light
(@) Give a reason for using a Schmitt inverter in this application. [1] /,
i
0. .. Ms&amx@m ..... the Sensor needs w. Ve nverked, b )
ATR M\sm ...... WO Cone L0 onen . L. R —

(b) Here is part of the data sheet for the Schmitt inverter.

When connected to 6V supply:
* LogicO=0V
e Logic1=6V
» The output changes from logic 1 to logic 0 when a rising input
voltage reaches 4V
e The output changes from logic O to logic 1 when a falling input
voltage reaches 2V

© WJEC CBAC Ltd (C490U20-1)
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Incorrect answer - no reference to fluctuations in light / speed of change
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The output of the light sensor is shown in the graph below over a 24 hour period.

Voltage (V)

, | 4 g

, I H

| | | |

| g | | ESasssaany

SEEEE 7 SEE AR ; | ST T
W = el B 0 T T e G T G R

i

H

O%:Od
(i)

Voltage (V)

04:00 08:00 12:00 16:00 20:00 24:00 Time of day

Use the axes provided to draw the resulting output signal produced by the Schmitt
inverter. [4]

{ =7ﬁT“": ] N
{ . 1 f J | i : |
6 \Z i o 7 J
H . (Ran Smaite SwGUE SREAS SRS L nEEE] SESL S es ) 0 e ssany

i ; 1 S -

. | ! g H
I T

\ Fisaaiegsd | | t 3
R o ! i | v 4 +
i B o i i 1y ! men)
T T T
1 ; i | i bts |
| i ! I !
i | Jopd i
2 ] T ]
} | (S I |

! e T I |

SIS NS S — ]

b 4y b
i | O i +
g dl Lot i | |
Y | :z |

o
00:00

(ii)

Lights switch OFF

0400 ~ - 08:00  12:00  16:00  20:00 2400 Time of day

Use your results to write down at what time the lights switch on and off,

o 1/[2]
..... a0 N S

20:006°

Lights switch back ON

© WJEC CBAC Ltd. (C490U20-1) Turn over.
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Sticky Note

Incorrect Orientation
Correct 0 - 1 transition
Correct 1 - 0 transition
Correct saturation levels
3 Marks




Sticky Note

Incorrect Off time
Correct On time
1 Mark
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6. A local council wishes to automate its street lighting so that street lights come on automatically e
when it gets dark and switch off again when it becomes light.
A block diagram of the system is shown below.
Light - Schmitt _,.| Transducer - Street
sensor inverter driver light
(@ Give a reason for using a Schmitt inverter in this application. 1] 6‘

(b) Here is part of the data sheet for the Schmitt inverter.

When connected to 6V supply:
e LogicO=0V
e Logic1=6V
» The output changes from logic¢ 1 to logic 0 when a rising input

voltage reaches 4V
* The output changes fro_m@ic 0 to logic 1 when a falling input

voltage reaches 2V

© WJEC CBAC Ltd. (C490U20-1)
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The output of the light sensor is shown in the graph below over a 24 hour period.

Voltage (V)
A

bkt

S
e
SR EeEa. st ez
/"

N A LS BSiEE S50 (FRHE B

00:00 04:00

08:00' | 12:00  16:00

20:00 24:00 Time of day

(i) Use the axes provided to draw the resulting output signal produced by the Schmitt
inverter. [4]

Voltage (V)
) - |

=" SaaEmEd e mum
N MRS T
| g
TIRErr =y
WIS AR 5 FEEEE |
4 — !-lm '

llAr‘” I NE N .
24:00 Time of day

0%100 04:00 | 08:00 12:00 16:00 20:00

(if)  Use your results to write down at what time the lights switch on and off. [2]

, X
Lights switch OFF 0100 - Lights switch back ON 08,00 7"

© WJEC CBAC Ltd. (C490U20-1) Turn over.
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Sticky Note

Incorrect Orientation
Incorrect 0 - 1 transition
Incorrect 1 - 0 transition
Incorrect saturation levels
0 Marks




Sticky Note

Incorrect Times x2
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6. A local council wishes to automate its street lighting so that street lights come on automatically
when it gets dark and switch off again when it becomes light.

A block diagram of the system is shown below.

Light - Schmitt .| Transducer - Street
sensor inverter driver light
(@) Give a reason for using a Schmitt inverter in this application. [1]

(b) Here is part of the data sheet for the Schmitt inverter.

When connected to 6V supply:
* Logic0=0V
* Logic1=6V
* The output changes from logic 1 to logic 0 when a rising input
voltage reaches 4V
* The output changes from logic 0 to logic 1 when a falling input
voltage reaches 2V

© WJEC CBAC Ltd. (C490U20-1)
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The output of the light sensor is shown in the graph below over a 24 hour period.

Voltage (V)

A

T—
J

e

T —

\
[~ —
4

0 >
00:00 04:00 08:00 12:00 16:00 20:00 24:00 Time of day

(i) Use the axes provided to draw the resulting output signal produced by the Schmitt
inverter. [4]

Voltage (V)

A

0 >
00:00 04:00 08:00 12:00 16:00 20:00 24:00 Time of day

(ii)  Use your results to write down at what time the lights switch on and off. [2]

Lights switch OFF ... Lights switch back ON ...
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