Cambridge IGCSE™ and O Level Computer Science

Answers to Student’s Book

Exam-style questions and sample answers have been written by the authors. References to
assessment and/or assessment preparation are the publisher’s interpretation of the syllabus
requirements and may not fully reflect the approach of Cambridge Assessment International
Education. Cambridge International recommends that teachers consider using a range of teaching
and learning resources in preparing learners for assessment, based on their own professional
judgement of their students’ needs.

Cambridge Assessment International Education bears no responsibility for the example answers to
questions taken from its past question papers which are contained in this publication.

The questions, example answers, marks awarded and/or comments that appear in this digital
material were written by the author(s). In examination, the way marks would be awarded to
answers like these may be different.

10 Boolean logic

Answers to activities

10.1
(A AND
(A OR B)
A AND | NOT A | NOT B) OR NOT (A
A B NOTB | AND B (NOT A AORB AND B) aNi)l\I(Il\)I 103’)1;
AND B)
0 0 0 0 0 0 1 0
0 1 0 1 1 1 1 1
1 0 1 0 1 1 1 1
1 1 0 0 0 1 0 0
10.2
1 a A B X
0 0 1
0 1 0
1 0 0
1 1 1
bl A B X
0 0 0
0 1 0
1 0 0
1 1 0
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c A B C X
0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 1
d | A B C X
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 0
e A B C X
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 1

2 a (AANDB)XOR (BNORC)
b (ANAND C NAND A) NOR (B NOR C)
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10.3
11 A B C X
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 0
1 1 1 0
ii ‘ :
A
O
e
: ) o
2 i A B C X
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 0
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—T>

B )

3 i (NOT A AND NOT B) OR (A AND B)
[or (3.b) + (a.b)]

>
=t
>

4 a (NOT A AND NOT B AND NOT C) OR (A AND NOT B AND NOT C) OR
(A AND NOT B AND C)

or
@@.b.c)+ (a. b.c) + (a.b.c)

b (NOT A AND NOT B AND C) OR (NOT A AND B AND NOT C) OR (A AND NOT B
AND NOT C) OR (A AND NOT B AND C)

or

@b.c)+ (@.b.c) + (a.b.c) + (a.b.c)
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5 a (NOT A AND NOT B AND NOT C) OR (NOT A AND NOT B AND C) OR (A AND

NOT B AND NOT C) OR (A AND NOT B AND C)

or

(@.b.c) + (@.b.c) + (a.b.c) + (a.b.c)

b A B C X NOTAAND | AAND | (NOT A AND NOT B)
NOTB NOT B OR (A AND NOT B)

0 0 0 1 1 0 1

0 0 1 1 1 0 1

0 1 0 0 0 0 0

0 1 1 0 0 0 0

1 0 0 1 0 1 1

1 0 1 1 0 1 1

1 1 0 0 0 0 0

1 1 1 0 0 0 0
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10.4

—>
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— - | - | @]
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o

M ——
K L M T
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1

A B C X
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 0
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-/

e

;

A B C R
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1

2 Logic statement: (NOT R) OR (C AND NOT T) OR (R AND NOT T)

Logic circuit:

S

D

Truth table:
R T C
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

R OC
y
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3 Logic statement: (G AND NOT W) OR (NOT G AND R) OR (W AND R)

Logic circuit:

R

¢
Y

W

Truth table:
G R W S
0 0 0 0
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 1

Cambridge IGCSE and O Level Computer Science Teacher's Guide 9

© David Watson and Helen Williams 2021



Answers to Student’s Book

4 i Truth table:
E P w S
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 1

i Logic statement: (NOT E AND P) OR (NOT P AND W) OR (P AND W)

iii  Logic circuit:

P

s

L
),

W
5 A AAND | NOT A AND | (A AND B) OR (NOT
B NOTB A AND NOT B)
0 0 1 1
0 0 0 0
1 0 0 0
1 1 0 1
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Answers to exam-style questions

Answers to question 5 in this section are example answers for past paper questions. The details of
the relevant past paper can be found with the corresponding exam-style question in the Student’s Book.

1 a i NOTAANDB
(a.b)

i R {>0
| e

b i (AAND (A NAND B)) NOR (B NOR C)
i A B C X
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 0
1 0 1 0
1 1 0 1
1 1 1 1

2 a (A AND B)NOR (NOT A AND NOT B)

b A
—) >~
B —_

c A B C X

0 0 0 0

0 0 1 1

0 1 0 1

0 1 1 1

1 0 0 0

1 0 1 0

1 1 0 0

1 1 1 0
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3 a (SANDT)OR (NOT S AND NOT V) OR (T AND NOT V)

- o

|
T

Y

e e e =R k=R =R =1 i)
—_— = oo == -
— o~ |lol—~|lol—~|lo]| <
— = o | o= =] ¥

4 a (NOTXANDNOTY)OR (XAND NOTY)
or in alternative notation:

X7 +Xy

e D
X —1

-
B

D
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> a A B | OUTPUT
0 0 0
0 1 1
1 0 1
1 1 1
b XOR gate

¢ (T ANDNOT P) OR (S AND NOT T)

S

>

> D

D
D

d Two from:

continuous measurements taken

won't forget to take readings

more accurate readings

safer since no human in contact with potentially dangerous process

cost saving since no need to pay any wages
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6 a (NOTSAND T)OR (S AND P) OR (NOT T AND NOT P)
b o
: >
T B
: B

¢ S T P X
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 1
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Chapter 10 Extension Answers

Task 1
A B F X
0 0 1 0
0 1 1 0
1 0 1 0
1 1 0 1

This truth table is the same as an AND gate.

A B F G X
0 0 1 1

0 1 1 0 1
1 0 0 1 1
1 1 0 0 1

A F X
0 0 1
1 1 0

This truth table is the same as an OR gate.

This truth table is the same as a NOT gate.

Task 2

1 We simply replace each AND, OR and NOT gate with the NAND gate equivalents given in
Figure 10.34:

A
B

C |:

o

G

)

s
D

L |

To confirm we can write down both truth

e
B

tables. First, for the circuit shown in the question:

A B C J K X
0 0 0 0 1

0 0 1 0 0 0
0 1 0 0 1 1
0 1 1 0 0 0
1 0 0 0 1 1
1 0 1 0 0 0
1 1 0 1 1 1
1 1 1 1 0 1
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Then, for the equivalent NAND circuit we have drawn:

A B C F G H J X
0 0 0 0 1 1 0 1
0 0 1 0 0 1 1 0
0 1 0 0 1 1 0 1
0 1 1 0 0 1 1 0
1 0 0 0 1 1 0 1
1 0 1 0 0 1 1 0
1 1 0 1 1 0 0 1
1 1 1 1 0 0 1 1

The yellow highlights show the inputs and outputs for both circuits, which are the same, and

therefore the circuits are equivalent.

2 One way to approach this is to first consider the XOR truth table, which is what we want

OR gate truth table is the final one. We require F and

to achieve:

A B X

0 0 0

0 1 1

1 0 1

1 1 0
We can see how close this is to an OR gate truth table:

A B F G X

0 0 1 1

0 1 1 0 1

1 0 0 1 1

1 1 0 0 1
The only row we need to amend from the
G to both be 1 so

A B F G X

0 0 1 1

0 1 1 0 1

1 0 0 1 1

1 1 1 1 0
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It is only when A and B are both 1 that we want to amend the OR gate circuit. A NAND could
be used to do this, because a NAND gate has the property that only when both inputs are 1 is

the output different:

A B A NAND B
0 0 1
0 1 1
1 0 1
1 1 0

How can we combine A NAND B with A in order that F has the values we require?
By combining gates as follows:

A B A NAND B F
0 0 1 1
0 1 1 1
1 0 1 0
1 1 0 0

It can be seen that F = A NAND (A NAND B).

We can use the same approach for G, but this time considering the input B:

A B ANAND B F = A NAND (A NAND B) G =B NAND (A NAND B)
0 0 1 1 1
0 1 1 1 0
1 0 1 0 1
1 1 0 1 1
We now have the values of F and G that will ensure the output X (which is still
X =F NAND G as per the OR circuit) behaves like an XOR gate:
A B F = A NAND (A NAND B) G =B NAND (A NAND B) X
0 0 1 0
0 1 0 1
1 0 1 1
1 1 1 0

Let’s draw the circuit:

el

A

1

1

0

1
O
B

)
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Task 3
A B F G X
0 0 1 1 1
0 1 1 0 0
1 0 0 1 0
1 1 0 0 0

By considering only the inputs A, B and the output X we can see this is the inverse of an OR gate,
which is called an NOR gate.
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