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Answer all guestions.
1. (a) The diagram shows the pin out for an IC (integrated circuit).
[1 [] Z—I [1 [ 1 [ 1 []
D!l
D
of
I B B L
(i) Label pin 6 on this IC. “(7 [1]

(0)

(i) How many logic gates are there on this IC? ... L% ................................................... 1

(i) How many inputs does each gate have?

(iv) Name the type of logic gate found on this IC.

For each of the following truth tables name the logic gate and draw the symbol for the
logic gate named.

(i) - Q
0 0 1
0 1 1
1 0 1
1 1 0

Name the logic gate /L/ﬂND ................................... [1]

Draw the symbol for the logic gate named. 1]

ﬁ}‘\-h...~
e F
L
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(i) B A
0 0 0
0 1 1
1 0 1
1 1 1
Name the logic gate OK ................................................ [1]
Draw the symbol for the logic gate named. [1]
{:f()_’/( F
8
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Answer all questions.
1. (a) The diagram shows the pin out for an IC (integrated circuit).
(1 T 1 1 [1 [ Ig [ ]
D
o Qj
I I I I B I B O
(i) Label pin 6 on this IC. ‘ [1]
(i) How many logic gates are there on this IC? Lr ................................. ]
(if) How many inputs does each gate have? ... §l ................... 1]
(iv) Name the type of logic gate found on this IC. ... ar . S?J& ............... 1]

(b)  For each of the following truth tables name the logic gate and draw the symbol for the
logic gate named.

(i)
B A Q
0 0 1
0 1 1
1 0 1
1 i 0
Name the logic gate ... [\O/ ........................... [1]
Draw the symbol for the logic gate named. 1]
© WJEC CBAC Ltd. {C490UA0-1)
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(i) B A
0 0 0
0 1 1
1 0 1
1 1 1
Name the logic gate ....J\, ROAMLN [1]
Draw the symbol for the logic gate named. [1]
8
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1.

Answer all questions.

(@) The diagram shows the pin out for an IC (integrated circuit).

[1 [1 [1 1 1 1071

N

o ] [(5]

LI L L L L el T

(i) Label pin 6 on this IC.

(il How many logic gates are there on this IC? ...

(i) How many inputs does each gate have? . ..

(iv) Name the type of logic gate found on this IC. ..

(b)  For each of the following truth tables name the logic gate and draw the symbol for the

logic gate named.

(i) B 3 0
0 0 1
0 1 1
1 0 1
1 1 0

© WJEC CBAC Ltd (C490UAD-1)
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B A
0 0
0 1
1 0
1 1

NoR

Name the logic gate .....~7* S o NN

Draw the symbol for the logic gate named.
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Marks available
estion Marking details
Questi 'ng aetal AO1 | AO2 | AO3 | Total | Maths
1| (a) i
1
i |4 1
i | 2 1
iv | AND Gate 1
(b) | i | NAND gate (1)
} (1) Note: Symbol must match the named gate not truth table.
Do not accept symbols without clear input and output
connections. 2
i | OR Gate Q)
(1) Note: Symbol must match the named gate not truth table.
Do not accept symbols without clear input and output
connections. 2
Question 1 total 8 0 0 8 0
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1.

Answer all questions.

(@ The diagram shows the pin out for an IC (integrated circuit).

[1 1 [ 1 1 01 111

éDJ LCS
D) (G

L'_II_II_II_Jl_IL)_I

(i) Label pin 6 on this IC.

(i) How many logic gates are there on this IC?

(i) How many inputs does each gate have?

(iv) Name the type of logic gate found on this IC.

logic gate named.

(i) a X Q
0 0 1
0 1 1
1 0 1
1 | 1 0

Name the logic gate A/AND ..................

Draw the symbol for the logic gate named.

Z /

© WJEC CBAC Ltd. (C480UAD-1)
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(b) For each of the following truth tables name the logic gate and draw the/symbol for the

[1]
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Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Incorrect Answer - Should be '2'



Sticky Note

Correct Answer



Sticky Note

Incorrect answer - Only 1 input connection
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(i) B A Q

0 0 0

0 1 1

1 0 1

1 1

4
Name the logic gate .M..[N\. .. S

Draw the symbol for the logic gate named.

© WJEC CBAC Ltd (C490UA0-1)
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Sticky Note

Correct Answer



Sticky Note

Incorrect Answer - Only 1 input connection










1.

Answer all questions.

(@ The diagram shows the pin out for an IC (integrated circuit).

[1 1 [ 1 1 1 [1

—

P
o[ (5

t

(i) How many logic gates are there on this IC?

) Label pin 6 on this IC.

(i) How many inputs does each gate have?

LJI_II_II_II_ILI%/
M

|

P
(iv) Name the type of logic gate found on this IC. ... ar. . SSLR. ........ ‘ 7§ [1]
L

(b)  For each of the following truth tables name the logic gate and draw the symbol for the

logic gate named.

(i) - 5 9
0 0 1
0 1 1
1 0 1
1 1 0
Name the logic gate ... [\Q/ .........................

Draw the symbol for the logic gate

© WJEC CBAC Ltd. {C490UAQ-1)
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Sticky Note

Pin 6 not identified



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Incorrect Answer



Sticky Note

Incorrect answer



Sticky Note

Correct gate for truth table - however it does not match the gate named, and the symbol is missing an output terminal so no marks possible for two reasons.
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(i) B A
0 0 0
0 1 1
1 0 1
1 1 1
Name the logic gate ......J\J [1]
Draw the symbol for the logic gate named. o 1
| >
[
8
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Incorrect Answer



Sticky Note

Incorrect Answer










1.

Answer all questions.

(@ The diagram shows the pin out for an IC (integrated circuit).

[1 1 [1 1 1 1071

(i) Label pin 6 on this IC.

(i) How many logic gates are there on this IC?
(i)  How many inputs does each gate have?
(iv) Name the type of logic gate found on this IC. ... .| AND ...... Gl 1]

(b)  For each of the following truth tables name the logic gate and draw the symbol for the
logic gate named.

(i) B " 0
0 0 1
0 1 1
1 0 1
1 1 0

[1]

[1]

© WJEC CBAC Ltd (C490UAD-1)
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Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Incorrect Answer



Sticky Note

Incorrect gate for truth table, but the correct symbol for the gate named - 1 e.c.f. mark





(i -
0
0
1
1
Name the logic gate 1]
Draw the symbol for the logic gate named. [1]

— > 2%
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Incorrect Answer



Sticky Note

Incorrect gate for truth table, but the correct symbol for the gate named - 1 e.c.f. mark
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Answer all questions.

1.  (a) The diagram shows the pin out for an IC (integrated circuit).

(1 1 1 1 1 [1T[1

S
o ] [(H

[ O O B O B

(i) Label pin 6 on this IC. [1]

(i) How many logic gates are there on this IC? 1]

(i) How many inputs does each gate have?

(iv) Name the type of logic gate found on this IC. ... 1]

(b) For each of the following truth tables name the logic gate and draw the symbol for the
logic gate named.

(i)
B A Q
0 0 1
0 1 1
1 0 1
1 1 0
Name the logic gate ..., 1]
Draw the symbol for the logic gate named. 1]

© WJEC CBAC Ltd. (C490UA0-1)





(ii)

B A Q
0 0 0
0 1 1
1 0 1
1 1 1

Name the logic gate

Draw the symbol for the logic gate named.

© WJEC CBAC Ltd.
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4. A comparator is used in a system to warn a driver when the temperature outside the vehicle is
just above freezing.

(@ What is the name of the component that should be used as the sensor in this system?
[]

(b)  Part of the circuit diagram is shown below.

o o
% W

The LED should light when the temperature falls below freezing. Complete the
diagram by adding the components needed. [2]

(i) Explain the purpose of the variable resistor in the circuit.

© WJEC CBAC Ltd. (C490UAD-1)
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(c) Determine the power dissipated in the 330Q resistor when the LED has a current of

30mA flowing through it. [3]

.................................................................................................................................. COEE T
P - " g@@z«\ds = 350

(d) The comparator has saturation values of 12V and 0V.

(i) Calculate the voltage drop across the 330 Qresistor when the current through it is
30mA. [2]

(i) The following table shows a number of different LEDs that could have been used in
this circuit.

High efficiency Yellow Super bright Green
Red LED Square| LED Square |RedLED Square| LED Square
Product o e
aimirnt 6250m 590 nm 650 0m 5650m
Wavelength
Forward
Current (max) R ﬁ@' '—-%A\‘% Smes
Fonsand 2V 2.1V 185V 2.2V
Voltage
LED colour Red Yellow Red Green
Determine which LED is most likely to have been used in this circuit. 1]

Examiner
only

1
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|
4. A comparator is used in a system to warn a driver when the temperature outside the vehicle is o

just above freezing.

(@ What is the name of the component that should be used as the sensor in this system?

[1]

(b) Part of the circuit diagram is shown below:

12V o

I 3300

0V o

(i) The LED should light when the temperature falls below freezing. Complete the
diagram by adding the components needed. 2]

(i) Explain the purpose of the variable resistor in the circuit. 1]

© WJEC CBAC Ltd. (C490UAD-1)
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(c) Determine the power dissipated in the 330@e3ustor when the LED has a of| ™"
30mA flowing through it. 3]
TP (L 21, 2— ..........................
i
................... 030&%/
(d) The comparator has saturation values of 12V and 0V.
(i) Calculate the voltage drop across the 330Qresistor when the current through it is
30maA. [2]
V= 0035530 29,9 I
(i) What is the resulting voltage drop across the LED? [1]
.............................. AR R
(iiiy The following table shows a number of different LEDs that could have been used in
this circuit.
High efficiency Yellow Super bright Green
Red LED Square| LED Square |RedLED Square| LED Square
PI‘Od UCt “,' s e , il j;_,:"'”
B pULE: 625nm 590nm 6500m 5650m
Wavelength
Forward 30mA 35mA 35mA 30mA
Current (max)
arar 2V 2.1V 1.85V 2.2V
Voltage
LED colour Red Yellow Red Green
Determine which LED is most likely to have been used in this circuit.
.......... Yellow: LD Spare. /ﬂ%m a(»/%z /]
1
@ WJEC CBAC Ltd. (C490UAD-1) Turn over.
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4. A comparator is used in a system to warn a driver when the temperature outside the vehicle is
just above freezing.

(a) What is the name of the component that should be used as the sensor in this system?

a& / (b)  Part of the circuit diagram is shown below.

12V o—

330Q

sagmgic ||/ ¢

0V o

(i) The LED should light when the temperature falls below freezing. Complete the
diagram by adding the components needed. 2]

(i)  Explain the purpose of the variable resistor in the circuit.

W

© WJEC CBAC Ltd. (C490UAD-1)
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(c) Determine the power dissipated in the 330Q resistor when the LED has a current of =N
30mA flowing through it. [3]

- T2 R
............................................................................................................................................................. e
B 4. ===V
___________________________________________________________________________________________________________________________________ PR Zo2q7W

(d) The comparator has saturation values of 12V and 0V.
(i) Calculate the voltage drop across the 330 Qresistor when the current through it is
30mA. v__ I R [2]
- 0.83 X 330
___________________________________________________________________________________________ =44V
(i)  What is the resulting voltage drop across the LED? [1]
(iify  The following table shows a number of different LEDs that could have been used in
this circuit.
High efficiency Yellow Super bright Green
Red LED Square| LED Square |RedLED Square| LED Square
Product e e A o
ominant 6250m 590 nm 650 nm 5650m
avelength
P 30mA 35mA 35mA 30mA
Current (max)
FISTAEIe 2V 2.1V 185V 2.2V
Voltage
LED colour Red Yellow Red Green
Determine which LED is most likely to have been used in this circuit. 1]
1
© WJEC CBAC Ltd. (C490UAD-1} \@\W Turn over.











. . . Marks available
Question Marking details val
AO1 AO2 AO3 Total Maths
(a) Thermistor 1 1
)| i | 12v o—o
’— —
\ 1
/ | S|
» +
IC1 R=330
1°
g IV
N
oV o—e * ’
Resistor and Thermistor in series across power supply and connected to non-
inverting input (1)
Orientation of components (1) 2 2
ii | The variable resistor allows the temperature at which the LED lights to be adjusted. 1 1
() P=1?R (1-Formula)
P=(30x1073)2? x330 (1 - Substitution)
P =0.297W (1 - Answer) 1 2 3 3
(d) | i | Voltage acrossV =1xR =30mA x 330 (1) =9.9V (1) 1 1 2 1
ii | Voltage across LED = 12-9.9 = 2.1V (1) 1 1 1
i | Only LED with Ve = 2.1V and I = 30mA is Yellow LED (1)
Mark can only be awarded if (i) and (i) correct 1 1
Question 4 total 4 7 0 11 5
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4. A comparator is used in a system to warn a driver when the temperature outside the vehicle is
just above freezing.
(@ What is the name of the component that should be used asthe sensor in this system?
' [1]

(b) Part of the circuit diagram is shown below.

12V o—

330Q

0V o

The LED should light when the temperature falls below freezing. Complete the
diagram by adding the components needed. [2]

(i)
[1]

(i) Explain the purpose of the variable resistor in the circuit.

© WJEC CBAC Ltd. (C490UAO-1)




Sticky Note

Incorrect Answer 



Sticky Note

Incorrect Temperature sensing circuit - No marks even though thermistor in correct location



Sticky Note

Incorrect answer - variable resistor is used to change the temperature at which the LED comes on.
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(c) Determine the power dissipated in the 330% resistor when the LED has a current of o
30mA flowing through it. [3]
- T &
OO OOPUUOOPTRUROOPRRURRTRIO - 0 S gy
P~ & i
.................................................................... Qv—qq
........................................... TR S LT 5
(d) The comparator has saturation values of 12V and OV.
(i) Calculate the voltage drop across the 330 Qresistor when the current through it is
30mA. [2]
..................................... Vo T
e ———————————— o Do P e
(i) What is the resulting voltage drop across the LED?
(i)  The following table shows a number of different LEDs that could have been used in ‘
this circuit. '
High efficiency Yellow Super bright Green
Red LED Square| LED Square |RedLED Square| LED Square
Product s o
e e = o
' o ' o ’ ~~“/ ' :_,./
Rominant 6250m 590 1m 6500m 565nm
Wavelength
Forward
Current (max) e }Z@' '—'%/“5 e
Forgard 2V 2.1V 1.85V 2.2V
Voltage
LED colour Red Yellow Red Green ~
v
Determine which LED is most likely to have been used in this circ 1]
1
Turn over.




Sticky Note

Correct answer obtained via an alternative route to P=I^2R
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Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer
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4. A comparator is used in a system to warn a driver when the t srature outside the vehicle is| *
just above freezing.
(@ What is the name of the component that should be used as the sensor in this system?
(1]
]
(b) Part of the circuit diagram is shown below: ' {
12V o
| —— 3300
+
N
AVAN
0V o
/

(i) The LED should light when the temperature falls below freezing. Complete the /
diagram by adding the components needed.

(i)  Explain the purpose of the variable resistor in the circuit.

..... 60%@@%@ / B // ... (4
Ytas  Hy. Wj%ﬂwfw&f

© WJEC CBAC Ltd. (C490UAD-1)




Sticky Note

Correct Answer



Sticky Note

No answer provided



Sticky Note

Correct Answer





(c)

i ’

11

(L[

Determine the power dissipated in the 330@esistor when the LED has a
30mA flowing through it.

17

(d) The comparator has saturation values of 12V and O V.

(i)
30mA.

Calculate the voltage drop across the 330 Qresistor when the current th

Examiner
only
of

3]

(i) What is the resulting voltage drop across the LED? 1]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, /08 RV = I \
(ii) The following table shows a number of different LEDs that could have been used in
this circuit.
High efficiency Yellow Super bright Green
Red LED Square| LED Square |RedLED Square| LED Square
Product - -
' " ’ o . o ’ e
Sl 6250m 590 nm 650 nm 5650m
Wavelength
PN 30mA 35mA 35mA 30mA
Current (max)
Farware 2V 2.1V 1.85V 2.2V
Voltage
LED colour Red Yellow Red Green -

]

Determine which LED is most likely to have been used in this ¢

.......... \/g/méiﬁmm/ﬂ%m

© WJEC CBAC Ltd.

(C490UAQ-1)
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Sticky Note

Correct method and formula crossed out including correct answer. 1 mark awarded for correct conversion of 30mA into Amps. However, the substitution is into the incorrect formula.
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Correct Answer



Sticky Note

Correct Answer
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4. A comparator is used in a system to warn a driver when the temperature outside the vehicle is
just above freezing.

(@ What is the name of the component that should be used as the sensor in this system?

Q& (b) Part of the circuit diagram is shown below.

12V o—

[

330Q

TemPieiut

Sehoandy Wit

0V o

(i) The LED should light when the temperature falls below freezing. Complete the
diagram by adding the components needed. [2]

(i) Explain the purpose of the variable resistor in the circuit. 1]

0

© WJEC CBAC Ltd. (C490UAQ-1)
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Sticky Note

Incorrect Answer



Sticky Note

Incorrect Answer



Sticky Note

Incorrect Answer





1
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(c) Determine the power dissipated in the 330Q resistor when the LED has a current of

[3]

30mA flowing through it.

(d) The comparator has saturation values of 12V and 0V.

(i) Calculate the voltage drop across the 330 Qresistor when the current through it is
30mA. v_ 1 R 2]
\E 083 X 330
........................................................................................... =49V 7
(i) What is the resulting voltage drop across the LED? "[1]
(iif)  The following table shows a number of different LEDs that could have been used in
this circuit.
High efficiency Yellow Super bright Green
Red LED Square| LED Square |RedLED Square| LED Square
Product P - Pl -
’;:.‘»/ ’;/ "';;/"/ ’,/
Dominant
Wavelength 625nm 590 nm 650 nm 565nm
Rorwerd 30mA 35mA 35mA 30mA
Current (max)
Horward 2V 2.1V 1.85V 2.2V
Voltage
LED colour Red Yellow Red Green

Determine which LED is most likely to have been used in this circuit. /

© WJEC CBAC Ltd.

(C490UAQ-1)
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Correct Answer



Sticky Note

Correct Answer
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4. A comparator is used in a system to warn a driver when the temperature outside the vehicle is

just above freezing.

(@) What is the name of the component that should be used as the sensor in this system?

[1]

(b)  Part of the circuit diagram is shown below.

12V o

— |- 330Q

0V o

() The LED should light when the temperature falls below freezing. Complete the
diagram by adding the components needed. [2]

(i) Explain the purpose of the variable resistor in the circuit. [1]

© WJEC CBAC Ltd. (C490UA0-1)
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(c) Determine the power dissipated in the 330Q resistor when the LED has a current of
30mA flowing through it. [3]

(d) The comparator has saturation values of 12V and 0 V.

(i) Calculate the voltage drop across the 330 Qresistor when the current through it is
30mA. [2]

(i)  What is the resulting voltage drop across the LED? 1]

(i)  The following table shows a number of different LEDs that could have been used in
this circuit.

High efficiency Yellow Super bright Green
Red LED Square| LED Square |[RedLED Square| LED Square
Product
Dominant 625nm 590nm 650nm 565nm
Wavelength
Forward 30mA 35mA 35mA 30mA
Current (max)
Forward 2V 2.1V 1.85V 2.2V
Voltage
LED colour Red Yellow Red Green
Determine which LED is most likely to have been used in this circuit. [1]

© WJEC CBAC Ltd. (C490UA0-1) Turn over.
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5. The diagram below shows a logic system.

A o—

B o
o

(@) Write down in terms of the inputs A, B and € the Boolean expressions for:

() OutputX. ... & e
(i) OutputY. ... A
i) outputQ. ...C. % AR

(b) Complete the following truth table for this logic system.

C B A X Y Q
0 0 0 | i |
0 0 1 i (@) i
0 1 0 1 O |
0 1 1 \ | \
1 0 0 O i \
1 0 1 O O 0
1 1 0 O 0 D
1 1 1 ) | )

@ WJEC CBAC Ltd. (C490UAD-1)
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(¢) (i) Redraw the logic circuit using NAND gates only.

s
[\)
o

(i)  Cross out all redundant gates on the diagram above.

Q@ WJEC CBAC Ltd. (C490UAD-1)

(3]

[2]
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5. The diagram below shows a logic system.

—

(a) Write down in terms of the inputs A, B and C the Boolean expressions for:

() OutputX. .Co

iy ouputY. A T8
iy outputQ. A+B. .+ G .

(b) Complete the following truth table for this logic system.

C B A X Y Q

0 0 0 ] ! ]

0 0 1 & !0 {

0 1 0 !0 [

0 1 1 #1 0 (

1 0 0 Yo I I

1 0 1 0 o 0

1 1 0 0 0 0

1 1 1 0 0 0

ORr Mor

0o o |
o1 0
| o ! g
(¢ | 6

© WIJEC CBAC Ltd. (C490UAL-1)
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\ .

Examiner
(c) (i) Redraw the logic circuit using NAND gates only. [3] on
No redundeat 80*@5 !
(i)  Cross out all redundant gates on the diagram above. [2]
) OR  Nor
03 L f
LA t e
10 [} 0
I ¢ 0
AND N4ro
Qo o !
o | o !
( ) !
(] i 0
X Vv A 0
0 o ! o
0 ! ! o
I (7] I O
| 1! 0 [
Ae cQE
oo | ® ¢
o | ) 0 !
1o o | 1
It (]
0 {
© WJEC CBAG Ltd, (C490UAD-1) Turn over.
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5. The diagram below shows a logic system. D of

1>°‘ Au¥
Ao
:D .

B o

1o

C o >
X

(a) Write down in terms of the inputs A, B and C the Boolean expressions for:

(i) Output X. T S
(i) OutputY. .. ... axy

(i) Output Q. ... Oy A L o

(b) Complete the following truth table for this logic system.

C B A X Y Q
0 0 0 i \ \
0 0 1 | O )
0 1 0 | O \
0 1 1 | 0 \
1 0 0 0 \ \
1 0 1 0 0 o)
1 1 0 0 0 o
1 1 1 0 0 o

© WJEC CBAC Ltd. (C490UAQ-1)
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(c) (i) Redraw the logic circuit using NAND gates only. [3] o
'\
~ -
N o
Sy D)
— 0 \)j"j
(i) Cross out all redundant gates on the diagram above. [2]
11
® WJEC CBAG Ltd. (CASOUAQ-1) Turn over.











Marks available

Question Marking details AOL AO2 O3 Total Maths
5 |@| i |x=C Do not accept NOT C 1 1 1
i |[Y=A+BorY=A.B Do not accept NOT A OR B 1 1 1
i |Q=C+A+BorC+(A+B) orC+A.B donotaccept Q=X+Y 1
ecf for incorrect X and Y only if in terms of A, B and C. 1 1
b
(b) C B A X Y Q
0 0 0 1 1 1
0 0 1 1 0 1
0 1 0 1 0 1
0 1 1 1 0 1
1 0 0 0 1 1
1 0 1 0 0 0
1 1 0 0 0 0
1 1 1 0 0 0
1 mark per correct column — e.c.f. for Q if X or Y incorrect. 3 3
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Question Marking details AOL A2 AO3 Total Vaths
€| i
A [ o— 1 Mark \
. @_/ —L(:D 1 Mark \
B o0— )
| e
= {ngMa”‘ } InaD y
3
ii
A I:lo—{ | o——
}( 1 Mark
o -
| o
N
( 1 Mark J_CD
°g- b
o 2 0
Question 5 total 5 6 0 11 3
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5. The diagram below shows a logic system.

1o
»

A o—

>
B o—
C o >

(@) Write down in terms of the inputs A, B and

(i) Output X.

(i) Output Y.
(i) Output Q. e 2 I-\B/\,

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

(b) Complete the following truth table for this logic system.

the Boolean expressions for:

C B A X Y Q
0 0 0 | i 1
0 0 1 ( 0 a

0 1 0 i O |

0 1 1 \ | \
1 0 0 0O i

1 0 1 O /O

1 1 0 ©/ o

1 1 1 \ /
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Sticky Note

Correct Answer



Sticky Note

Incorrect Answer - AND operator used instead of OR



Sticky Note

Incorrect Answer as the AND operator used again and Y term is not the same as in a(ii)



Sticky Note

Output Y is incorrect, however Q is correct as an e.c.f for the incorrect Y
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Examiner
|
(¢) (i) Redraw the logic circuit using NAND gates only. [3] o
N

(i)  Cross out all redundant gates on the diagram above. %?j [2]

-~

1
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Sticky Note

Incorrect solution, none of the layout refers to any of the logic gates in the original circuit



Sticky Note

No redundant gates to eliminate - No marks
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Examiner
5. The diagram below shows a logic system. onl¥
A o
1>
B o
Q
Co De
] X
(a) Write down in terms of the inM B and C the Boolean expressions for: [3]
i) OutputX. G .
v
Gy outputy. Ar& . - .
iy outputQ. A+B. .+ . C ol . F
(b) Complete the following truth table for this logic system. [3]
C B A X ¥ Q
0 0 0 [ I ]
0 0 1 alle {
0 1 0 R0 [
0 1 1 #1I 0 (
=2
1 0 o |vo |l | /7
1 0 1 (0] 0 0 /// \{’
1 1 O 0 6 10 ,/
1 1 1 0 [0) 0 /
ORr Nor
0o o !
o1 ¢
i o ! .
(¢ I 6
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Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer x3
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(c) (i) Redraw the logic circuit using NAND gates only. [3] S
WD T 7
MOtﬁuwdadf&ﬁ%!
(i)  Cross out all redundant gates on the diagram above. [2]
; OR  NOR
09 L ’
0y t o
) 0 { 0
I ¢ 0
AND Naro
R A
0 0 8 AND o o !
v o | o /
( ) !
. 11 : )
X VvV A £
_L- 0 o ) 74
I = B
| (7] I ¥s)
A DS OR o
(4
0 0 Ae cQE
oo | ® o G
o | [ ! é,
t o o! ) 11
[ o
0 {
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Sticky Note

Correct NOR implementation



Sticky Note

Correct NOT implementation



Sticky Note

Incorrect OR implementation



Sticky Note

No redundant gates to cross out because of incorrect OR implementation
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5. The diagram below shows a logic system.

A o
—_—D‘ -
B o
C o D-,
X

(@) Write down in terms of the inputs A, B Me Boolean expressions for:

@ ouputX. ... & Y /2
(i) OutputY. ... axb A\
(i) Output Q. ... Ok N G

(b) Complete the following truth table for this logic system.

C B A X Y Q
0 0 0 | | \
0 0 1 { O )
0 1 0 | o \
0 1 1 ( 0 \
1 0 0 0 \ \
1 0 1 0 o)
1 1 0 0 6 | o
I A R7EN Y
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Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer



Sticky Note

Correct Answer x3
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Examiner
I
(¢ () Redraw the logic circuit using NAND gates only. @31 °"
(i)  Cross out all redundant gates on the diagram above. \>< 7( [2]

7

1
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Sticky Note

Incorrect NOR implementation 



Sticky Note

Incorrect NOT implementation



Sticky Note

Incorrect OR Implementation



Sticky Note

No NAND gate redundancies to delete










5.

The diagram below shows a logic system.

A o

1>

1o

C o {>¢
X

(@) Write down in terms of the inputs A, B and C the Boolean expressions for:

() Output X, e
(i) OUtPUt Y. o
(iii)  Output Q. .o

(b) Complete the following truth table for this logic system.

C B A X Y Q
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
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Examiner
|
(c) (i) Redraw the logic circuit using NAND gates only. [3] o
(i) Cross out all redundant gates on the diagram above. [2]
11
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