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Marshall Cavendish Education Cambridge IGCSE™ Computer
Science is a comprehensive two-year programme designed to support
learners with their study of the Cambridge IGCSE and IGCSE (9-1) Computer
Science syllabuses (0478/0984).

This IGCSE Computer Science series encapsulates the Cambridge
Approach into a suite of accessible and appro achable learning materials
that support blended learning.

It encourages active and inquiry-based learning which helps learners to
develop 21st century skills. It is also designed to support learners for whom
English is not their first language by using simple and concise language in
its content.

Through the engaging chapter openers, colourful illustrations and
infographics that convey bite-sized concepts, our series promotes visual
learning and delivers an engaging learning experience. Overall, this
series enables learners to develop necessary skills to embrace the rapidly
changing technological landscape and become future problem solvers.
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¢ Enhanced eBooks 7
- Ability to annotate, save and
submit work
¢ Digital Teacher’'s Guide O
¢ Editable Resources:
- Scheme of Work™
- Lesson Plans
- PowerPoint Slides*
- Coding Instructions®
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Reduce Learning Obstacles and Achieve Proficiency in Concepts

With its clear and simple language, this series Iflater_ to Iﬁagggr‘szll‘eo;r\;\;hgg S
' ir fi highly-visua -
not be their first language. The | . . d
Eggltlzztrinsaglso designed to guide learners of various Iearmpg reaccjiiniisatl?cr:as
the syllabus. In addition, the use of technology helps to enrich and e

learning.

cweer  Logic gates

and circuits | o—

‘be | Watch Feature to explain ke%/
. s in eac
with videos and term

chapter to
interactives o helpplearners
engage |e;reners to remember
el pioi better.
ease of learning.

Questions to trigger
learners to think

about how the topic

[ Word Alert
i € ) QUESTIONS
relates to their daily ; O

+ How couldlogicgatesbe used n every G2 provides the

| life?
||fe How are \aongaIesandm:crocomruﬂers Commonly Used
' -usadma\lgomputersysiemssuchas I th
Qdmesconsu\sﬂ Vocabu|ary ln e
+ What are digital circuits in computer

val
systems and how do they use binary values
1sand 0s?

series.

Clear learning objectives arg
aligned to the syllabus. Provide a
clear overview of what learners have to

learn.

Logic gates: the basic
units of a digit circuit
that control the flow of
electronic signals,

WORD ALERT @

Combination: a joining
of different parts or
qualities

Arithmetic: Use of
numbers to calculate an
outcome
Equivalent: The same
equal meaning

HELPFUL NOTES ‘é ’

Be careful not to confuse
the Boolean operator'+’
with“+', which means
‘plus’in normal math

(A'\
LINK &

Consolidate your
understanding by
completing Exercise 1 in
the Workbook

Visuals related
to real-world
examples of the
topic.

Logic gates are the basic building units of any digital circuit. Today, these circuits are used in almost
€every computer system. From elevators, to washing machines, logic gates are used all around you,

A Digital circuit used to open electronic door

This chapter will explore the types and function of common logic gates.

There are a number of different types of logic gate, with different logic rules. The combination
of several logic gates forms a circuit, which allows for the design and performance in modern
computers, The gates receive binary data, apply a Boolean operation, and then output a binary result.

Boolean operations

The word ‘Boolean’ cames from Boolean algebra, which is the basis of computer arithmetic and
especially logic gates, There are only two Boolean values: True and False. They have equivalents in
normal language and in binary notation,

Boolean expressions can compare data of any type as long as both parts of the expression have the
same data. In computer science, Boolean expressions can be used in programming and produce
Boolean values when evaluated Boolean values are either true or false:

SRl Binary value m

True 1 On Yes Positive

False 0 Off No Negative
There are also three logical operators: NOT, AND gind OR. The Boolean Operators for these are AND"
OR '+ and NOT*™ which is written above the letfer.
A means NOT A
A+Bmeans A AND B
A +Bmeans AORB

Logic gates, use both Boolean values and operdtors

‘ogic gates and circuits

Bite-sized information to
guide learners in learning
concepts better.




Build Learners’ Confidence by Linking Theory to Real-Life Applications

This series create opportunities for learners to engage in their learning, as they
make the connection between the theory they learn in the classroom to real-world
scenarios through the various worked examples and activities in the book.

Worked Example

i Boolean operators:
k at this situation using e
logic all the time. Loo! s
e s Wn t you will do extra study if you arefaﬂnig bszsnag gt b
N g SIVudy even when you are not behind if yo
ou will do extra st i
[t};zle)\/hev, Express this using Boolean operato!

WORD ALERT

o express this forma! and logically we né two pieces of nformation to make O Ide(scohr'\S
p logically w ed tw ces : el
ndx noﬁl el sacemrvm.)lesen[ne result of the dec <ion, We can name our formation like t

and another p

Formally: Officially /
Explicity

ision
ion needed to make decisi
I(rl;k;\":: ‘a‘tu:::uo\) — TRUE if fall behind. If not, FALSE.
ehi

If not, FALSE.
if d asks you tostudy-

tudy) = TRUE if frien

(friend asks you 10 S

do extra =T if e do extra stud! f not, FALSE
study) =TRUE we decide to do extra st y. If not, FAL
(do extr =

o
Here is the truth table for the OR gate abov

’V . VC 00 it SC end asks ou o study)
i (‘ em d at school) OR { (behind at & hool) AND (friend asks ¥
(do extra study) = (behi OR (NO hi

Worked example

b
Activity with real-life |
oot | related to real-life W o1 scenarios for learners
A M scenario for learners to 1 e alogal oB R nguoyou parme b on e S
: - | apply learnt concepts.
1
T N

ke
Vi <k your parents 10 13
00am. If you wake up after this time you will need to ask ¥
wake up before 9.00am

to apply the theory
ke up before 9.00am but your parents offer to take you then you will
you in the car If you wake up b€

always say yes as it is easier.
Logic notation: ¥ =AORB

D e Boolean gebasvmbols or the following:
2 aw - |
n 2.4 B

a) ANOTB
b) AANDB
i Aand
i is when both the inputs
fi <sible output states, the only time output ¥ will be 0s
Out of the four po
Bare0.

Worked Example

A sec outside a ouse comes Of after 6.00 o] s dark. Ma able showing
[} 600pmort tisd Make a tat sf
e operatio ormal languag ; n() 0 oolean an ary values. Ma e
t! s [ age with C esp ding Boolean d bin. : alues. N ke the
€ ng tru ‘ta e and choose e logic ate that will m ake this happe!
sulting trut bl d se U g ¢

In all logic gates except
e
R the NOT gate, mgle ar
hat will be examined in this chapter: NOT, AND, and Of ey W
jic gate tha
types of logic g8
There are three basic

j ble
outputs have two possil ~
states: avalueof 1073 ~
D e A
Condition: The state of
<something in relation 1

@ HELPFUL NOTES
Types of logic gate
@ WORD ALERT

~
OR Ch
AND apter 10
NOT
e ’comph’cated variations of the circuits, or to draw all known Worked exampl
i jer + P .
its appearance, quality, of The left side of the logic gate 1s = functiof ‘ggiyc s md\wd.ual cards and create their own combined ple
working order. \We can use 2 truth table 1o sha\{v the u” | gic gares to test a friend. For example, one student may Make sure the students understand the scenario and can
i i ight will come an: uuth table. These truth tables display 1P combine an AND and a NOT gate. This would then require explain it back to ypu before starting,
| Solution he conditions Underwhtcmhe light the friend 1o create the truth table for all the possible - &
| We have to state the ¢ combinations, including the intermediate inputs. Activity
ifitis the‘z 600pm Activity ' QZ'?ZLTG"B o ro”de exactly the same steps as the
ifitis dar ) example and the presentation in their book. This
. tshUJ:P:" only f‘hﬁse‘studeﬂts that require help by explaining problem is slightly more challenging as it is abstract -
. A ) e Bodlean values Trug'and ‘False’: NOBT[ e name 'NOR tells us that this is an OR gate and a there is no real-life scenario to accompany it.
Then we convert these mtO’EPesme OUtpLgJ[aslg.ts:atr:es‘rrr:_:ss‘mtghgam w; anORgate. The intermediate 2 Writing a logic statement may seem 3 fitle daunting
it is after 600pM =Yesﬁ(u§‘ o 0= neither A nor B Pl those of a normal inclusive-OR gate: Support only those students that need it by helping them
i s e/Positive = nor Bis true to work backwards from X,
iitis dark = ves/ru £ ¢) QUICK CHECK 1=Ai g
— ] =Ais true
. — ) . = 1 ; Workbook
< E | binary values s 1 | 1=Bis true 00
Next we add the s & Positive ic qates except =
fressinna) e ] ! s - Positive 1 ‘?\m:g?;:?lae there are /. ! =Aand Bare true Exercise 5 D
Yes True (m?o ‘mputﬁ-ﬂ“e inputs o Yy, The NOT gate then reverses this:
_| T
| [ K- tputs have two possible
I ) " 6,00pm and itis dar outp 2 p
uts are'it is after \What are they?
truth table. The inp states.
Then we make the

Ask srudgnts to complete Exercise 5 in the workbook by
0= neither A nor B is true but is reversed by the NOT gate so 1 ;22"’25:&9[;"9 RS S e
. 1=As true but is reversed by the NOT gate so0 AO1: Demonstrate knowledge and understandin of th
JAY 1 =Bs true but is reversed by the NOT gate s0 0 Principles and concepts of computer science ’ )
| P | 1=Aand Bis true but is reversed by the NOT gate s0 0 AO2 Apply knowledge, and understandingofthe
Challenge more able students to ex

The light coming on is the output:

principles and concepts of i i
priss s s logic e Pts of computer science to a given
statement or Boolean algebra.
AQ3: Provide solutions to problems by evaluati
uatin
Workbook computer systems / ‘
. Exercise 4 GIITD Answers G
li g . Ask students to complete Exercise 4 in the warkbook by ol
1
: ; e on if either
the light will com
Remember that I

Q answers to questions in the Workbook are avallable at
completing the truth tables with inputs and intermediate
and final outputs.

resource.marshallcavendish.com/teacher,

No

Students can check the answers to Let's Practice at
AO1: ‘Demonstrare knowledge and understanding of the feseurcemarshellcavendish.com/Student. oot sousex
principles and concepts of computer science
AO2: Apply knowledge and understanding of the principles Writing logic circuit statements
j and concepts of computer science to a given context S
e . : tudents have already seen logic circuit statements in the
. it problems by evaluating Pprevious section, where the intermediate outputs were
| expressedasP=(A=1ANDB=0)and Q= (C =
\ , - I andQ=(C=1ANDB=
o Ans_:rvers. All answers to questions in the Workbook are Revise this and go on to explain that in the previous exam !ﬁ)
Yes ( available at resource marshallcavendish.comyteacher. the final statement would be: . I
- Students can check th 4 :
\ € answers to Let’s Practice at X=(A=1A =
- . _ resource.marshallcavendish.comy/student. soooe XHXHHK ( MBS Rl e=0
Yes - o .
Yes
Logic gates and circuits B 7
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Logic circuits with more than two inputs
. Take students step-by-step through the two parts of the

circuit to obtain the intermediate outputs and then use these

to calculate the inputs and output of the last gate. Encourage
them to fill out a truth table for each stage as they go.

.ASK s(ugents 1o check with their peers to verify the initial
inputs, intermediate outputs and final outputs.

Boolean Logic

-



Enhance Teaching and Learning Effectiveness with Digital Resources

Prepare Learners for the Future by Equipping them with

21- Century Competencies Teachers’ development is supported through the comprehensive Teacher’s Guide to
aid in effective lesson planning and delivery in the classroom.

Through the inquiry-based approach, learners are encouraged to continually ask

guestions and reflect on their understanding. This encourages active learning
and promotes self-directed learning.

HELPFUL NOTES

Data validation checks When creating coding for a new system, it is important that a programmer considers all the input of
include presence, data that will be coming into the program. Validation checks on data are therefore essential to the
range, length, format, correct working of the program, and these checks ensure inputted data follow the rules. If the data

. . " .
iosity & Digital Literac
C ur os y g y Nor iy consistency, and type. does not follow the rules set by the checks, the data will be rejected by the program.

ts learners to explore e i
PSS = b v what mm 7.5.1 Validation
Conce pts further and app y W a Tmmraue;amusm,;" lei?gLifg;J?Ziisjgﬂgfe‘”DUI,Aw'mhemagramabove.andai There are several types of validation check that a programmer can implement into their code

Ways produces the OPPOsite of thyt | Validation checks where user input is required.

/ Tepresent the Boolean Herei
l e re n " ereis the truth tab),
EXpression of a o, i kel V ‘
t ey aV e e a g orlogic circyit gic gate coresponding outpyrs for the NOTTQS; a?’f,ve' tdisplays all possibye Combinati Some“misniﬁlaiz
i ations of inputs p = 3
and the prompt box to let the Type of Validatiol i —

11 1 are on)
modes Of d|g|‘ta| medla. GnytwoDossrbfeautpuzsfaraNDTgare:OandW L o t and K he dat.
T ay — R Range Check This checks for data input that falls within A date of birth is required and

ENRICHMENT

entered is not valid, 3
arange, and can apply to numbers, dates  the program requires a user

[ i ] SIdebar and characters. to be older than age 13
1
0 . .
REFLECT " Length Check This checks whether an input is too long A password or passcode
features Wlth o o ’ is required and must be a

or too short.
particular length.

H i 8 . )
E n I'|Ch m e nt p I’OV| d e S Bg;‘g:;?;;g:ﬁr?hmrh tables, we can describe each gate d ‘t B k Diffe form field:
o USH’\QI i . ifferent form fields can
e S t u e n OO fave S e elicaton The quantity of items ordered

) I5 Case the out
Logic Netation: X = NOT A Pulls 2 follows, . .
checks based on the Presence Check This checks whether an input has been

additional information and Lot . |
o d esl g ne d tO al d type of data entered. Can made or not, and will not allow a process ~ was required to make a stock
system calculate a total

you suggest a validation to continue until something has been

activities that encourage s W) g, o
non-s peC | al | St check for entering an entered.

The total nymper of A
appropriate password? 3
s Format Check This checks to see if data has been entered A date is required in DD/MM/

further exploration of ot o
p e ' ' tea C h e rS D in the correct format for the input. YYYY format.

the fwmwacgz-‘ Where
This checks for the final digit in a code of A number from a barcode

concepts Citerunteof m
. e AND gat . - ot
Possible combinaigns Jate takes the inpys 4 S Check Digit
; output wij and Bang pernimion ¥e eck Digi ‘
gg:;ljlsmenume. Pt il be by fadcesthe Hiput, X'”bmhmﬂutsarm then th 1 e’ numbers and is calculated mathematically needs to be stored.
‘. 3 T Gl
) Validation: the process from all of the other digits in the code. N

that helps the system
know the data entered

7.5.2 Verification

Validation check: testing
for validations.

Fnrexampﬁg ifthera
are three Inputs, A g
and(, the total possibie
ombination of inputs is
C=2=g

Reflect encourages il
learners to delve deeper i ] e o

of two peaple walking alon, 4 -
- Double entry acoridor 939 Exercises 2 and 3 G J

Into COﬂCGp’[S covered Logie notation:
REFLECT n:X=AAND g
h hei / Boolean agebra i - List the different data - o —
t Fsomeone a ; : validation checks. one. For exam Itis sometimes difficult to find examples of XOR gates in real prucents 1o complete Exercise 2in the workbook by I
an d tO O n e e | I’ 5ks you, Do Aand B shoy, all passiple combinatigns of input ensure it is an life. The corridor metaphor works well here, Ensure v labelling the gates and Exercise 3 by filling in the truth |
s,

0
1
0

understand that the gate only works if A OR B are near the tables for each gate,

You want a soq o sy,
e
e o E = Walter?, or'Do wang sothere are 3 totg) of h
’ h C I‘Itl ca I th in kl ng & watch TV or play;vi!g OR gate U possible output stptes - Visual check windows. If they are both near the windows, then they will AO1: Demonstrate knowledge and understanding of the
gamezm(an-'m‘:; A spot obvious crash into each other, principles and concepts of computer science
I - k | | | S Both, please: i Support students by explaining that Anne AND John can't AO3; Provide solutions to problems by evaluating r n,
pro em so \"ng S . have bot that would pe B X ride the bike at the same time. computer systems
2ninclisiveuseof 0 Challenge more abie students to think of other exclusive. Answers SEIII
eOHgﬂleduszem The OR gate takes OR'scenarios. All answers to questions in the Workbook are available at
. L ~marshalicavendish.com, her,
Activity Students can check the answers to Let's Practice at

exclusive? WO inputs, A ang B

O il -
Uiput i be and produces OUtpUt X. f either o botk

Ninputs is 1, the

: 1 Question 1 describes the NAND gate. f either input is true Lesource marshallcavendish com/student. xxoo 00000
Test strategy: plans for Testing every

then the outpur is false,
Support students by asking ther 3 i
testing the system, pos y asking them to imagine the scenario
procedures tfia with a normal AND gate. If both the window and the door mbining logic gates r
‘ errors to thifpr are closed, then the output will be true,
L | 11,1 =if both the window and the door are closed there ~ WAIMUP
is current to the alarm Revise how an AND or OR gate followed by a NOT makes a

- + .
,.,____‘. creative Thinklng rithm D sign 1.0.0=ifonly the window is closed there is no current to NAND gate and explain that we ¢an also represent this as a
S rt and Challenge o cht.a e  mre e et
. ' e uppo 0, 1,0'—lfon\y\heduor\sr\csedthereisnouwenlmthe " N
Vst hallenge higher abilit - i (i ol
 students i 2 -
sty geposters | fh‘;m,c used on theif G ate r to verse mix o 90,0 = both the window and the door are open there . Guide the students through breaking down logic circuits
1 e collaboratein small OUPE ‘f;“ealh‘ of the of each of the appiicet Workbook t f d t m Ol'e o current 1o the alarm into twa parts and show how the truth tables of logic gates
Aok studects 10 L wuescm'?'@m escription o the of theapplcations O/ Exercise 3 Gy earnerS O 18] Ou . h d ﬂ: ) Butin this case the output is reversed: in the previous sections relate to logic circuts. Allow students -
that Py e they should wiite 3 5L features are 3150 W'“: In question 1 ask stud, . | ear n e rS W |t | e rmn g 1 1.0=fboth the window and the door are closed there 1o < 3nd reflect on the previous exercises and see how
i ge in everyday e tst0 as 2 personal COMPE applicati adents o complete the table of types o O e re d | r'] is no current to the alarm clreuts are simply chains of two gates. Each stage has its own
function and usage ! ¢ their posters 1o OtNer sluﬁt{;;s s Do audents! o meﬂ\nomhware with their function and name of onel a OU Con Cep S V . d d h | 1.0, L= Fonbith i B output that feeds into the next stage. Help students with the
o oresent theit jyant En g ,0,1=ifonl wind i " t e A
Aloweach gOUP P to discuss the adhe application softwa®d A W or use I earnin g needs an = p Lot ¥ the window s closed thereis current to the  construction of the truth tables with two or more possible
e communicatio hardware avallable  the Studé a follow on, ask students tolist any ex. inputs by introducing the intermediate in; uts in the truth
practise of the types of hat section o applicat i ny examples of e C aSSrOOI I l 01 1= 5 . P t
| . - * and disadvantage® 01 software, for st} teblat, e they have on thei smart pvone or . h t ﬂ:o | d . 1, 1:=if only the door is closed there is current to the table - make sure they understand the sianificance of the
: oo o presel . te acners 10 sca alarm intermediate column n the tabl. Explain how e try to give
Workbook talk about the vad S(L’f Recall select and communicate knowledge ang , . . 0.0,1 = f both the window and the door are open there s 3 tfuth tablefor the entire circuit without the intermediate
nerience! 5 nderstanding of ICT ’ current to the alarm Qutputs, 50 we can remove these h
kbook Dy experiences of U emas T helr b W e alarm v e once we have worked
'C Exercise 1 Eercise 1 inthe woRDae 2 e s about! An: their phone and the one on 4 com uter e ar n e rS ea r ﬂ | n | n C as S . . them out. 4
omplete h their funt thoug! swers P The sol
Ask students to € 2 mlema\hamwavzwﬁ o oftveare Al ans Challenge more a1, Jdents 1o st the aciya \The solutions can be found in the Teacher Guide portal
1 malchmg(h? ems all the external hardw o : wers to qni;‘esnons in the Workbook are available at disadvantages of two or more operating ;Srve:sage& and online and at the back of the Teacher’s Guide) Worked example
S S“PPW("UOZC!;. : ndi e "egards to the user experien, and possible way :Wm 2 The tables represent the XNOR and NAND gates, -
: dﬁe‘-eﬂlls‘P'Po” -“‘ tudents can check the ANSWers to Let's Practice at :Hn the operating system, Ask these students ‘,\;F:(;nteraq 0 through the truth table for the logic circuit.
e nal mnment g t 7 = g "2 10 find out .
- gudents to istany exter © E“m_ swith vendih, 0L, X000 X000 Miﬂ'ﬁe-enm between proprietary and Foss OSsand the Support students by taking them though the steps For
c I I borat Io n & A i 3 5 'a”‘h’tks and disadvantages of both, They should consider example, inputs A and B have an output, but it is not the final
O a ormmuricate Kknowledge ant Challenge hl\qe : System software Oliowing: output of the circuit. So, we begin again at 'P* P inputs into r
- 2 sumrcur“;r‘::w‘al Warmup * security and vulnerabiliy to Shiac the last gate, resulting in X. It is useful to show: S
Communication 1 e e S « s s ¢ meintal s
vailable etc What ENLs 10 revisit hardware again, Tell ther 1o I ) t _b = ‘t | t i x
nsinmawnrkb(:\ﬂ‘:a’“ computer prok differences between hardware mmor-wﬂ.,,‘e emtolstthe * fragmentation of versions e y sle eSsS0n Nnote * theintermediate output
m omgm .t e o forthe b * commercial v + the final output
en a d : t 3 Afterthe udents to cta di ercial vs community support § . .
o Let's Practice it NOY O construct a dichotomoys " 3
c v g g m@ 0000 0000 Tm-:w ik Introduce compilers, linkers, 1, icand dynamic ibraries tO al NS eq uencin g Challenge higher-ability students ta try out more
. " . 1oy ‘ware can be classified as internal 5 2 i
ideas anf the same wa ‘emnal and extemal, and in UPport students using analagies g he .
earners in aiscu 'y software cobe clasieg oo el Fap oot sing analoges (o elp them uncistang :
& Askstu€ system software, Pplication and ek Forinstance, a compiler can be viewed as a trang) | g g g
. 3mobll Ask the st et lranslates our human language into o e ,hafism ',;m‘_' essons In an engagin
and hone their st e dfrces brween U000 e 103 i _
e s e Give a broad distinction: m f | m Boolean Logi
e previous section. d‘.sn:ussl:fL i 5 Asks;'\ o used ) ; oad distingti :l‘:‘:ll‘eng‘e‘h,;hsr-ah ¥ learmers to find oyt more aboyt an ea n | n U an ﬂ er . gic
) H : = jell as 3 computet d > ther high-level programm;, ‘ Y
ol a5 well as 3 cor and g = Programming languages ang
communication skills. — feeesseers = . ot s
to the studentst s and 1aSKS ) ive examples of bothy S :
1™ 3 o coorginated functo s:a:d :‘w ot o mw;q‘:iﬁs 0. the BIOS starts up the Introduce utility software as tools to optimize processes,
\ o series of o 0525 3N 1 Pu gets everyt conf
| m— 10 echeve cean PUIEEC L, aw work with, without them hav hing, Wi rs,iﬁ"“‘“, eaniaih @ computer and to upport the
1o aidand ”;m l“ " Such applica s 3re W her inwork- el the user to do something to pre R ‘HJ. L"vord needs [v'br;‘.;im rastructure. Ask students ifthey have ever
ntended objective industries, WhEE" | i documen P ed processes such as defragmentatio
/ I ;:T.Z:‘u' platforms 3nd D T;r‘l‘;rméﬁl,ﬂlu:.al-ﬂ“e‘[ [;n oy raugh he section and explain the key functions of compression, s defiagmentation, backup ang
8 / ‘rew‘d envifonments Of 0 L caons andhere g system software There are basically fve types. g
 the students 1o name Y such appHCaY 1 Cperating system (05)
Ak the st 2 Device dirivers

ing use i
they arebRINGUSES: o sof
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