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Teacher’s Introduction

This resource is designed to support the delivery of the logical and mathematical concepts from the OCR GCSE (J277)
specification - for first teaching in September 2020; first exams from 2022,

The topics covared are as foilows:

» Data Storage Units s Tracing Algorithms e Sub Programs

» Nurber Representation + Sorting Algorithms e« SQL

« Binary Arithmetic « Searching Algorithims e Defensive Design
# Characters and Images * Programming Concepts e Testing Programs
e Sound e [ata Types » Boolean Logic

e Computational Thinking ¢ String Manipulation

e Designing and Writing Programs ¢ Data Structures & File Handiing

For each of the topics above, there is an animated presentation, providing a step-by-step walk-through of the key
concept, plus a worksheet giving students the opportunity to demonstrate their understanding.
These presentations and accompanying worksheets can be used in a number of ways:

v The animated presentations and worksheets can be used in class to introduce topics.

v The workshaets can be used as homeworks 1o test understanding.
¥ The animated presentations make perfect revision aids.
Ve

As part of a flipped classroom, where students watch the animated presentations as preparation for the lesson.
The students could complete the worksheets in class to test their understanding prior to a more in-depth
discussion of the topic,

The animated presentations are provided in PowerPoint (PPTX), HTMLS and PDF formats. The HTMLS versions are
included so that students can use the presentations more easily on devicas which lack PowerPoint support (such as
tablet computers and even smartphones), making them great for revision. Hard copies of the PDF versions have been
included as an appendix at the back of this pack,

Answers for each worksheet are provided on paper and on the (D (PDF password = 10595).

In addition to the prasentations and worksheets, there is also interactive practice for the following concepts:

e Binary Conversion e Bubble Sort s Merge Sort

e Binary Addition e Calculating File Sizes = Truth Tables

e Binary Search e Hexadecimal « Unit Conversion
& Binary Shift s insertion Sort

» Bitmap Images = |.ogic Diagrams

Alex Hadwen-Bennett, September 2020



1. Give the file size shown below in bits (show your working). (2}
2KB

2. Give the file size shown below in bifs {show yo
IMB

3. Give ’thexﬁie size shown below in bits (show your working). (2)
0.5GB

4. Give the file size shown below in kilobytes (show your working). (2)
16,000b

5. Give the file size shown below in megabytes (show your working). {2}
800.000b

L COPYRIGHT
w your working). (2) PROTECTED

6. Give the file size shown below in
50,0008

9

7. Give the file size shown below in gigabytes (show your working}. (2) Y Qg
2,000MB  Education
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9.

10

11.

12.

Data Storage Units Page20f3

Calculate the storage requirements for the fext file detailed below. (2)

Number of Characters: 1000, Bits Per Characier: 8

Calculate the storage requirements for the text file detailed below. Give§

Number of Characters: 100, Bits Per Character 8

Calculate the storage

“consectetur adipiscing elit.

or the text shown below {using 8 b

Calculate the storage requirements in bits for image detailed below. (2)

Widlth: 10, Height: 5, Colour Depth: 10

Calculate the storage requirements in bits for image detailed below. Gi

Width: 80, Height: 10, Colour Depth: 2

. Calculate the storage requirements in bits for the image shown below.
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14. Calculate the storage requirements in bits for the image shown below

15. Calculatdae storage requirements in bits for the sound file detailed b

Bit Depth: 16b, Sample Rate: 1000Hz, Duration: 10 seconds

16. Calculate the storage requirements in bits for the sound file detailed
Bit Depth: 100b, Sample Rate: 14,000Hz, Duration: 10 seconds

17. Calculate the storage requirements in bits for the sound file detailed
Bit Depth: 24b, Sample Rate: 1000Hz, Duration: 100 seconds

18. Calculate the stora, 1ts in bits for the sound file detailed

Kilobytege

b ASompIe Rate: 1000Hz, Duration: 6 seconds

Data Storage Units Page3of 3
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1. Convert this binary number to denary. (1)

0 | 0 0 O O 0 0

2. Convert this binary number to denary. (1)

0 0

3. Convert this binary n

4.  Convert this binary number to denary. (1)

O e e | 9 1 1 O

5. Convert this binary number to denary. (1)

| | O O 0 | O 0

6. Convert the denary number 20 into binary. (1)

7. Convert the denary number 192 into binary. (1)

8. Convert the denary number 68 into binary. (1

COPYRIGHT
PROTECTED

9. Converilik number 15 into binary. (1)

9
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10. Convert the denary number 255 into binary. (1) ‘ EdUCGtiOﬂ

Number Representation Page 1 0f3




11. Convert the binary number 110101 into denary. (2)

12. Convert the binary number 10110111 into denary. (2}

13. Convert thed 78 mtb binary. (2)

14. Convert the denary number 63 into binary. (2)

15. Convert this hexadecimal number into binary. (1)

16. Conwvert this hexadecimal number into binary. (1)

COPYRIGHT
PROTECTED

17. Convert this binary number into

18. Convert S binary number into hexadecimal. (1)

9
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19. Convert the denary number 186 into hexadecimal. (3)

20. Convert the denary number 97 into hexadecimal. (3)

21. Convert W exadecimal number A7 into denary. (2)

22. Convert the hexadecimal number FF into denary. (2)

Number Representation Page3of 3
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1. Complete the following calculations (show your working). (18}

a. 0010 b. 0001 c.

+ 0001 + 0011

+0111 +1111 +

2. ldentify the caiculations from the previous gquestion in which an overﬂogﬁfg
be stored. (2} 5

3. Carry out this calculation: 11001 + 1110110 (2)

4. Carry oUS® 2l culation: 11010000 + 10111 2)

Binary Arithmetic Page 1 0f3
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5. Carry out this calculation: 110110 + 11100101 (2)

6. Carry out this calculation: 10101100 + 100110 (2)

7. ldentify Sl
stored.

i¥rom the questions 3 to 6 in which an overfiow ‘v:\

8. Perform a left binary shift of 1 on this binary number and convert both

number to denary. (3)

9. Perform a left binary shift of 2 on this binary number and convert both

number to denary. (3)

10.

11. Perform a right binary shift of 1 to this binary number and convert boti”é

number to denary. (3)

Binary Arithmetic

Page20f3
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12. Perform a right binary shift of 1 to this binary number and convert bot?é
number to denary. (3) s

13. Perform a right binary shift of 2 to this binary number and convert botfé
number to denary. (3) 5

14.

15. Perform a right binary shift of 3 to this binary number and convert boti”é
number to denary. (3) :

COPYRIGHT
PROTECTED
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1. Complete the character code table below: (3)

F 01000110

70.

iracters each system can represent? (2)

yér character and Unicode uses 16 bits. What lmg\

3. What is the advantage of using Unicode over ASCII? (2)

4. The bitmap image represented below uses 0 to represent white and 1 t

Recreate the image from the binary code. (4)

1.0,0,0,0

1,0,0,0,0

'1,1,1,1,0

1,0,0,0,1

1,0,0,0,1

1.0.0,0.1

11,110

Characters and Images Page 1 0f3
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5. What is the colour depth of the image shown above? (1}

6. Whatis the resolution of the image shown above? (2}

7. Create the binary code to represent the ima

represent black. (4)

8.  The bitmap image represented below uses 01 to represent black, 10t
green and 00 to represent white. Recreate the image from the binary

Characters and Images

Page20f3

low. Use 0 to 1t

01,00, 10, 00, 1

00, 01, 00, 10, &

,00, 01,00, 1

00, 01, 00, 01, ¢

10, GG, 01, 00

3

00, 16, 00, C1, @

11,00, 10, 00, G

00, 11,00, 10, ¢

COPYRIGHT
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9. What is the colour depth of the image shown above? (1)

10. Create the binary code to represent the image shown below. Use 01 to
dark grey, 11 to represent light grey and 00 1o represent white. (3)

11. What is the resolution of the image shown above? (2)

12. Give an example of metadata that can be added to digital images. (1)

COPYRIGHT
PROTECTED
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1. Explain why sound must be digitised to enable it to be processed by a

2. Give the correct names for the labelled sections of the sound shown b ::::

3. What is the sample rate of the digitised sound shown above? (1)

4. A sound wave is shown below, indicate at which points samples would

5Hz. (5)

Sound

Page 1 of 2
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5. What is the sample rate of the digitised sound shown below? (1)

7. Describe the meaning of the term sample rate. (2)

8. Describe the meaning of the term bit depth. (2}

the storage requirements. (3)

10. A sound has a sample rate of 20 Hz and a bit depth of 24 bits, ca?cuiate%

Sound Page 2 0of 2
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ting out the key information. (5}

b} Decompose Problem 1into its key components. (7}

Computational Thinking

Page 1 of 2
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2. a) Abstract Problem 2 by writing Mhation. {7}

b} Decompose Problem 2 into its key components. (8)

COPYRIGHT
PROTECTED

9

ag

Education

Computational Thinking Page 2 of 2




Ask the user to input their password
While password is incorrect

Ask them to re-enter

End while loop

Output login successful

1. Which of the example algorithms are in pseudocode? (1)

2. Which of the example algorithms is in the form of a flow chart? (1)

3. Draw the flowchart symbol that matches each description. (5}

the result of a condition.

Used to control the path taken ?hrc

Used to indico’r‘ the start orend o

calculation.

“Used toindicate a process, for exan

Used when data needs to be inpu

Used to call a pre-defined aigorithy

Designing and Writing Programs Page 1 of 4
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4 a) Asecurity light is activated when it is dark and movement is detecteéﬁ
below. You need to complete it. (4) f

—»(k Start >=

Movement
Detected =
True

Light On
v

Delay secs

b} Design an algorithm in pseudocode based on the algorithm you cor§

COPYRIGHT
PROTECTED
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Students are completing test. if they score 80 or above they will be given ar§
above they will be given a B grade, if they score 60 or above they will be gn\,
will be given a D grade.

5. a) Use a structure diagram to design a solution to the program given

b} Design an algorithm in pseudocode that can be used o convert a 5t

Designing and Writing Programs Page 3 of 4
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5. ¢} Design an algorithm in the form of a flow chart that can be used to ¢
grade. (6)

COPYRIGHT
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Complete the trace table for algorithm shown below. (4)

start = 1
end = 4

for index = start to end
print (index*index)
next index

2. Complete the trace table for algorithm shown below. (3)

countdown = 5

target = 0

4

while countdown >= target
if countdown > target then
print {countdown)

else

print {"Blast OCLf!")
endif
countdown = countdown - 1

endwhile

COPYRIGHT
PROTECTED
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3. Compilete the trace table for algorithm shown below. (5)

array answers = [TRUE,TRUE, FALSE, FALSE, TRUE]

len = answers.length

< len

if answers{i] == responses[i] then
score = score + 1

endif

i=1+1

endwhile

array responses = [TRUE, FALSE, TRUR, FALSE, TRUE]
i 0
score = 0

4. Complete the trace table for algorithm shown below. (6)

crocedure myProcedure{vall, wvalZ, wval3)
templ = vall
temp2 = val3

vall = temp2
val3 = templ

Tracing Algorithms Page 2 0of 2
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1.

4.

Sorting Algorithms Page 1 0f3

Complete the table below to show the state of the list after each swap «
sort algorithm. (4}

Swap 1

Swap 2

Swap 3

Swap 4

w the state of the list after each full sv«

Complete the tabl
bubble gk

Pass 1

Poss 2

Pass 3

Complete the table below to show the state of the list after each swap
sort algorithm. (4)

Swap 1

Swap 2

Swap 3

Swap 4

Complete the table below to show how this list would be sorted using

low to show how this list would be sorted using

Stage 2

Stuge 3

Stage 4

COPYRIGHT
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6. Complete the table below to show how this list would be sorted using &

Stage 1

Stage 2

Stage 3

Stage 4

7. Complete the table below to show how this list would be sorted using i

25,60, 12, 19, 45, 32

8. Complete the table below to show how this list would be sorted using t

Banana, Kiwi, Pear, Apple, Grape, Peach

Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

Sorting Algorithms Page20f3
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9. Complete the table below to show how this list would be sorted using 1

25,60, 12,19, 45,32, 79,27

pos = 1

while pos > 0 AND listii] < list|[pos-1]
temp = list{il]
list[pos] = list[pos+1]
list[pos+1] temp

pos = pos -~ 1
endwhile

next i
active = true

while active == true
active = false
for 1i=0 to list.length - 2
if 1list([i] > 1list[i+1l] th
temp = list[i]
list[i] ot

COPYRIGHT
PROTECTED
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19, 57, 44,12, 31, 6,98, 45

8, 24,31, 44, 58, 63, 70, 98

2, 4.7,10,15,17, 21, 27

65,78, 33,81, 20, 5, 23, 56

Apple, Banana, Kiwi, Orange, Pear

Banana, Kiwi, Pear, Apple

Apple, Banana

1. Identify

fou

searched using the binary search aigo

2. State the reason other lists could not be searched using the binary se

3. Name the algorithm that could be used to search the lists that you did

4.  How many comparisons would be needed to find the value 5 in the E_istzfé
identified in guestion 37 (1) :

5. How many comparisons would be needed to find ‘Pear’ in the List E u
in guestion 37 (1)

COPYRIGHT
PROTECTED

w how the binary search algorithm cousfs:
Tirst stage has been completed for you. (2} '

24 31 44 58
1

6. Complete the tahl

/o9
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7. Complete the table below to show how the binary search algorithm cou

value ‘Peach’ in List E. (3)

8. Complete the table below to show how the
value 27 in List C. (4)

h algorithm cou

9. Identify these two standard algorithms. {2}

function searchA(list, target)
first = 0
last = list.length
while first != last
mid = (first + last) DIV 2

if target == list[mid] then
return mid
else 1if list[mid]< target then
last = mid - 1
else
first = mid + 1
endif
endwhile
return -1
endfunction

(list, target)

" index < list.length
if list[i] == target then
return i
endif
index = index + 1
endwhile
return -1
endfunction

Searching Algorithms Page 2 0of 2
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nuar nput () Cor
while repeat == ftrue for index = 1 to num it
numl = input () print ("Hello™) e
nuamZ = input{) next index for
teotal = numl + num?Z

print (total)

choice = input()

if choice == "N" then
repeat = false

endif
endwhile

1. Give thigs \ ers of a sequence in Program A. (1)

2. Give the line number(s) that feature user inputs in each program. {3)

Program A

Program B

Program C

3. Give the line number(s) that feature outputs in each program. (3}

Program A

Program B

Program C

4. Name a variable from each program. (3)

Program A

COPYRIGHT
PROTECTED

Program B

Prograsts

5. ldentify the name of a constant and the program it appears in. (2}

ag

Education

Constant name Program
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6. Give the line number where iteration occurs in each program. (3}

Program A

Program B

Program €

7. Identify the program that features a selection statement and give the

Program

Line Number

8. Which program(s) feature a count

fn(s) feature a condition-controlled loop? (1)

10. Describe the purpose of each program. (6)

Program A

Program B

Program C

11. identify the comparison operators. (3)

Programming Concepts

Page20f3
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12. Identify the output of Program D below given the following inputs. (3}

input ()

num MOD 2 == ({0 AND num > 0

print ("Type 1™)
elseif num MOD 2 > 0O then
print ("Type 2™)
else
print ("Inv
endif

COPYRIGHT
PROTECTED
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1. identify the appropriate data type for each variable. (3)

PlayerName “John Smith"”

BestScore 5000

WorstScore

Average$core

Gamec False
Difficulty U

2. Explain why the data type you chose for AverageScore is suitable

3. ldentify the appropriate data type for each variable. (3}

BookName "Great Expeciations”
InStock? True
Price 5.99

COPYRIGHT
PROTECTED

Pages

YearPublished

ruthile “Charles Dickens”
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4. Give a suitable example and identify the appropriate data type for each§

FlrstName

Age

AverageAttendance

Currgy

numi =

nunmnkB =

numC = "327"
numA i = 1nt {(numhA)

int {numB)

]

=

=

%,
|

numC_ i = int {(numC)

total = numA i + numB i + nun

total s = str{total)
print ("Total: " + total s)

5. State the data types of the following variables from the example progr"

numb

numA i

total s

ch casting occurs in the example program. :

7. State the output of the example program. (1)

Data Types Page 2 0of 2
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#variables:

messagel = "I love ©

messagez = "Computer Science’
messagel3 = "My lucky number is ¥
numl = 5

numa = 5%

1. What would be the output of the program shown belz

message = messagel + message?
print (message) .

2. What wO*be the output of the program shown below? (1)

message = messageld + sty (numl)
print (message)

3. What would be the output of the program shown below? (1)

total = str(numl) + numZ
print{total)

4. Write the code to output the message “I love Computer Science and M\

use of all the variables defined at the top of the page. (3)

5. Write the code to output the length

red in the messac

6. Write th

e to output “love” from the string stored in the message%

7. Write the code to output the string stored in the message? variable i

String Manipulation Page 1 of 2
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8.  Write the code to gutput the string stored in the meszage?2 variable

9. Write the code to output ‘ce’ from the message2 variable in upperc

10. Write the code for a program that d mg: (5)

e asks the user to in

r of characters] characters in the sentence’

11. Write the code for a program that does the following: (3)

e asks the user to input a character
& converis the character to its ASCl code

e outpuis it in this format: The ASCH code for [inputted character%

characters and outputs it in this format:

12. Write the code for a pr

String Manipulation Page 2 of 2
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Value Ben Susan Polly Steve

1. Which value would names [ 2] return from the names array shown abe¢

2. Write the code to access the val uin the names array shw\f

> to create the names array shown above. (2)

Value 87 16 58 29

4, Which value would sales [ 17 return from the sales array shown abow

5. Write the code to access the value 29 from the sales array shown abeve§

6. Write the code to create the sales array shown above. (2)

7. Write theg thidugh and output each value in the names

Data Structuras & File Handling Page 1 of 2
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0 28 34 83 19

1 12 25 70 63

P 38 32 54 31

10.

11

12.

Data Structuras & File Handling Page 2 0of 2

Which value would results [1, 2] return from the resuits array sh

Write the code to access the value 81 from th

Draw a table to represent the array that this code would create. (4) 5
arrvay ages = [[23,65,12,76], [41,7¢,34,87], [61,54, 6\\

Write g program that reads the data from the visitors.tut file, calculate;
back to the file. (5)
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Numl er Num 1)
NumZ = input ("Enter Num 2%)
Num3 = input ("Enter Num 3")
Total = 0

Addition (A, B, C)
SubTotal = A + B + C

o

Numl input ("E
Numz input ("E
Num3 = input ("E

Addit
Total = Nﬁ?
return Tot

Answer = Additﬁ

print (Answer)

1. Which one of the two programs shown above features a function? Ho»

Note: the sub program type has been blacked out to avoid giving§

2. ldentify the parameters that are used in Program A. (3)

3. ldentify the parameters that are used in Program B. (3)

4. Give the line number where a global variable is declared in Program A,

5. Give the line number where a iocal variabie is declared in Program A. (

6. Name a global variable fro

7. Name a local variable from Program B. (1)

8. Given the inputs 3, 4, 3 what would be output of Program A be? (1)

Sub Programs

Page 1 of 2
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9. Given the inputs 3, 4, 3 what would be output of Program B be? (1)

10. Design a procedure that takes two numbers, multiplies the first by the

11. Design a function

12. Design a function that takes an array of integers, calculates the averag€§

wmbers, divides the first by the secors

n you wrote in the previous quest;

13. Write a program that :
ys contained within the 2D temps array si

[[19,22,20,17,21,18,16], [23,22,22;

[24,23,24,24,22,20,21], {22,20,21§

Sub Programs Page 2 of 2
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Daisy Poodie
2 Jack Labrador
3 Max Beagie

1. Give the results of the query shown below. (2)

SELECT Name, Breed, Age, Gen
FROM Dog
WHERE Age > 1

2. Write a query that returns all the male dogs, showing only the Name ar§

3. Write a query that returns all Labradors displayed in ascending order

LON London 8907918

BRM Birmingham 1153717

GLS Glasgow 612040

LIV - 579256 COPYRIGHT

- PROTECTED
4. Give the results of tha

SELEC "Population, Region
FROM %a | i
WHERE Population < 1000000 19

ag

Education
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10.

11.

Structured Query Language (SOL) Page 2 of 2

Write a query that returns all the cities with a population larger than 7(}\
and Population fields. (3) 5

Write a query that returns all cities with a population greater than 600,G.
crder by Name. Show ali fields. (4) E

Shown I} the design for a table called DVD. Write a query that re}
of 0. Show all fields. (3)D :

DVD (DVD ID, Title, Rating, Genre, Stock Lev.

Write a query that returns alt DVDs in the family genre, with a U rating :

Write a query that returns all DVDs in the action or horror genres. Sh0w§

Write a query that returns all DVDs with:a '

tarts with “The”. Sh\

Write a query that returns alt DVDs in the horror genre with a stock leve
Only the Title and Stock Lewvel fields should be shown. (3)

COPYRIGHT
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nobhile input ()
if mobile.length != 11 then
print ("Number Invalid"™)

print ("Number valid™)

Result: "+str(r))

- o == "S" {then
("Result: "+strir))

* az
rint ("Result: "+str(xn))

1. Which of the example programs is an example of range check validatios

2. Which of the example programs is an example of length check validatic§

3. A weather station records daily temperature readings in London, no rea
or below -20°C. Design a validation algorithm to check the temperature
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4,  Write an authentication routine that will continue to ask the user to ent
until their credentials are entered correctly. Ensure appropriate messag
and invalid credentials. Ensure the program is maintainable by using g

5. identify three ways in which Program C can be made mare maintainabl;,.;

1

2

3
COPYRIGHT
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6. Rewrite Program C making the changes you suggested in question 5 ar§
validation routine. (6) 5
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mobile = input ()
if mobile.length != 11 then
print {("Number Invalid")

print ("Number Valid™)

print(ﬁ
endif :

1.

070000C00CCA000

Normal

2. Complete this test table for Program B. (4)

Boundary

irvalict

Testing Programs Page 1 of 3
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Age = input("Enter your age")

Gender = input({"Enter your gender")

if Gender == "Female"”™ then
Message = Name + " is my friend and he is " +

else

Message = Name + " is Fand she iz " +

By

Give the Tine number where a syntax error occurs in Program €. {1)

S,.U

4. Correct the syntax error you identified in your answer to the previous gi

5. Give the line number where a logic error occurs in Program C. (1)

6. Correct the logic error you identified in your answer to the previous g
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Name = input ("Enter vyour cat'’s name")

CatAge = input ("Enter your cat’'s age”)

function AgeConvert (CatAge)
NewhAge = CathAge * 7
return CatAge

endfunction
= AgeConver

umanAge & in human years.)

By

7. Give the line numbers where syntax errors occur in the Program D. (2}

8. Correct the syntax errors you identified in your answer to the previous

9. Give the line number where a logic error occurs in the Program D. (1)

10. Correct the logic error you identified in your answer tc.the previous g

COPYRIGHT
PROTECTED

ag

Education

Testing Programs Page3of 3




1. Complete the table below by drawing the logic gate symbols. (3}

NOT

OR

2. Complete the truth table below for a NOT gate. (2)

3. Complete the truth table below for an OR gate. (3)
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4.  Complete the truth table for the logic diagram shown below. (3)

5. ldentify thass matches the logic statement shown beici";‘:E

6.
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7. Construct a logic diagram to represent the logic of the scenario below.

s A greenhouse climate control systern to control the opening of a v
¢ A femperature (T) sensor is used to monitor the temperature insid
¢ A humidity (H) is used to monitor the humidity inside the greenho
¢« A manual switch (M) is used to manually open the vent. 5
e The vent (V) is opened is either the temperature (T) or the humidity

manual switch (M) has been turned on. :

8. Construct a logic diagram and logic statement o represent the logic of
symbols W, M, S and A. (4)

* A house has a security system fitted.
» A window (W) is used to detect if any of the windows have been ope
s A movement sensor (M) is used to detect if there is any movement |
¢ The activation switch (S) is used to turn the alarm system on.
e The alarm (A) is sounded if the alarm system is on and either the ong

opened or movement (M) is detected inside the house.

9. Create a truth table for the logic diagram you created in question 7. (5)

Boolean Logic Page3of 3
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Data Storage Units

NG e

B N6 s

Number Representation

1 mark for correct answer {16,000k} 1 mark for working (e.g. 2 * 1000 * 8) :
mark for correct answer (8,000,000} 1 mark for working (s.¢g. 1" 1000 * 10<:§
mark for correct answer {500,000,000b) 1 mark for working {e.g. 0.5 * 1000 ‘
mark for correct answer (2KB) 1 mark for working {e.g. 16,000/ 8 / 1000)
mark for correct answer (0.1MB) 1 mark for working (e.g. 800,034 / 8 / 1000:
mark for correct answer (50MB) 1 mark for working ,000 /7 1000)
1 mark for correct answer (2GB) 1 mark fo 456t 2,000/ 1000)

1 mark for correct answer (800 orking (e.g. 1000 x &) :
1 mark for correct answ | mark for working (e.g. 100 x 8) 1 ma
§ :{400b) 1 mark for working (e.g. 50 x 8)
ct'answer (500b) 1 mark for working (e.g. 10 x 5 x 1)
rect answer in bits (1600b) 1 mark for working (e.g. 80 x 10 x 2}

R L (L e O ¥

1 mark forouss
1 mark 1Y

1 mark f
{200B)

1 mark for correct answer {48} 1 mark for working (e.g. 8 x 8 x 1)

1 mark for correct answer (128b) 1 mark for working (8.9. 8 x 8 x 2) A
1 mark for corract answer {160,000b) 1 mark for working (e.g. 16 x 1000 x 1D)§
1 mark for correct answer {1,400,000b) 1 mark for working (e.g. 100 x 14,000 ;
1 mark for correct answer {2,400,000b) 1 mark for working (e.g. 24 x 1000 x 1

1 mark for correct answer in bits (600,000b) 1 mark for working (e.g. 100 x ﬂ)é
kilobytes (75KB)

B NSO AW N

11
12.

13

14.

15.
16.
17.

Suggested Answers for Worksheets Page1of21

64

7

80

22

196

0001 3100
1100 0000
0100 0100
0000 1111
1111111
1 mark for working (32 + 16 ark for the correct answer (53) _
1 mark for worki © +4 + 2+ 1) and 1 mark for the correct answﬁ.

0 .
L 54 L) @

0 0 1 1 1 1 1 1

0100 1011
1411 1010
6F
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18. &8D
19. 1 mark for working (e.g. converting o binary first — 1011 1011) and 1 mark f0r§

20. 1 mark for working (e.g. converting to binary first - 110 0001) and 1 mark foﬁ
21. 1 mark for working (e.g. converting fo binary first - 1010 0111) and 1 mark for |
22. 1 mark for working (e.g. converting {o binary first — 1111 1111} and 1 mark for:

Binary Arithmetic

1. 2 marks available for each calculation, 1 for the correct answer and 1 for the w
a. 0010 b. 0001 c. 0011 .
+ 0001 + 0011 + 3100

0011 0100 8141

f. 0101
+ 0110
1011

d. 0011

11 111 111
g. 0011 h. 0111 i. 1111
+ 0111 + 1111 + 1111
1010 10110 11110

2. handi

3. 1 mark for the correct answer and 1 for the working. (2)

111

00011001
+ 01110110

10001111

4. 1 mark for the correct answer and 1 for the working. (2)

1
11010000
+ 00010111
11160411

5. 1 mark for the correct answer and 1 for the working. (2)

11
00110110
+ 11100101
100011011

COPYRIGHT
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5. 1 mark answer and 1 for the working. (2)

111"

10101100
+ 00100110 A

11010010 | Education

7. Question 5
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8. 1 mark for the correct shifted value, 1 mark for the correct conversion of the cr
mark for the correct conversion of the new number to decimal. :

0 0 1 0 0 0 0 0

g 1 0 ¢ g 0 g 0

9. 1 mark for the correct shified value, 1 mark for the correct conversion of the Or
mark for the correct conversion of the new number o decimal. :

0
0

0
0

10. 1 mark for the correct shifted value, 1 mark

11. 1 mark for the correct shifted value, 1 mark for the correct conversicon of the o
mark for the correct conversion of the naw number to decimal.

1 0 0 0 0 1 0 0
g 1 0 ¢ g 0 1 0

12. 1 mark for the correct shifted value, 1 mark for the correct conversion of the ¢ :
mark for the correct conversion of the new number to decimal.

1 0 0 v 1 1 0 0
g ) 1 ) 8 g 1 1

13. 1 mark for the correct shifted value, 1 mark for the correct conversion of the cr
mark for the comrect conversion of the new number to decimal. :

1 1 1 1 1 1 1 1

8 8 Y 1 1 1 1 1

14. 1 mark for the correct shifted value, 1 mark for the correct conversion of the or
mark for the correct conversion of the new number to decimal. :

COPYRIGHT
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Characters and Images

1.

5.
8.
7.

Suggested Answers for Worksheets Paged of 21

1 mark per correct row (3 marks):

F 010001190 70
G 010060111 71
H 01001000 72
i 01001001 73

Unicode has more possible character codes (1) and can therefore repressant ng

ASCII can only represent enough characters to represent the symbols used in
can represent enough characters to represent all sym fsed in all languag :

1 mark for each pair of correct rows:

1 bit
Ex8(1y=40(1)
1 mark for gach pair of correct rows:

0,0,1,1,0,0
0,1,0,0,1,0
1,0,0,8,0.1
1,0,0,8,0.1
1,1.1,14,1.1
1,0.0,0,0.1
1,0,0,0,0,1
1,0,0,0,0,1
1 mark for each pair of correct rows:
ok
o0
n R
00 ]
3
o0
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9. 2 bits

10. 1 mark for each pair of correct rows:

G0 oo 0G| OB 11,00,00,00,00,00

GG | 00 | 60 | 0 | 00,10,00,00,00,00

oo | o0 DO | 8C | G0 | 00,00,01,00,00,00

GC | OC | OC ol OC | 00 | 00,00,00,01,00,00

o0 | 00 | 0 | OO 86 | 00,00,00,00,10,00

G0 | GG | &G | OO

11, 8x8(1)=36(1)

12. The locationwh as taken / Keywords that describe the image,

Sound “
1. Sound is anaiogue (1) and computers can only process data in digital form (1
2. A Sample, B. Ampiitude, C. Time E
3. 10Hz

4. 1 mark for each correctly positioned sample

4Hz
2Hz
How often the samples are taken (1) measured in hertz/Hz (1)

The amount of siorage space (1) aliocated to each sampie (1)

© m N .o

ses the quality o
es the storage ry

Increasing the sampling rate and sample resolution (1) in
representation closer to the original sound (1) but als

10. 20 Hz x 24 bits (1) = 480 bit/s (1)

COPYRIGHT
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Computaga

1a. 1 mark f¥EG® extract that covers one of these points, the wording does not
does not matter. (5 marks max) :

Sequence will start at 1 and there should be 10 numbers in total
Each number should increase by a sef value

Value should be between 2 and 10 and be selected at random :
After the sequence has been displayed {0 the user they should be a
User should keep being offered the opportunity to guess the nexd nu

Education

s ®© ¥ B
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1b.

2a.

2b.

Designing and Writing Programs

1 mark for each component name that captures the essence of the ones giver§
components are in a logical order f

Generaie random value betwesn 2 and 10

Generate sequence of 10 numbers with value between them
Output sequence

Ask user fo guess next value

Check if guess is comrect

Repeat until the guess is correct

® & & ® ¥ ¥

1 mark for each extract that covers one of the points below, the wording does §
does not matter, 1 mark for details of Celsius 1o Kelvins and Celsius to Fahren
Fahrenheit to Celsius and Fahrenheit to Kelvins, 1 mark for detaiis of Kelvins
Fahrenheit.

N

Fahrenheit and 3

s Convert between different temperature

¢ Option to choose which pair of ur# i to convert between

s Option to enter the valu

¢ Result should be user
1 mark :nt name that captures the essence of one of the rows
mark if tY ts are in a logical order

LUser to input value
Menu o choose between Celsius, Fahrenheit and Kelvinsg
Call appropriate sub program

Celsius to Kelvins sub program
Celsius o Fahrenhaeit sub program

Fahrenheit to Celsius sub program
Fahrenheit {o Kelvins sub program

Kelving to Celsius sub program
Kelvins {o Fahrenheit subprogram

Qutput to converted value

1.
2.
3.

Suggested Answers for Worksheets Page 60of 21

Algorithm B
Algorithm A

1 mark per correct symbol:

Used to control the path {aken throu
based on the result of a condition.

the stait or end of &

Used to indicate a process, for eéxarm
a calculation. :

E Used when data needs to be inputte

Used to call a pre-defined algorithm
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4a.

4b.

5a.

&b.

1 mark for each correctly completed box:

/ Light Off /

b

No

Movement
Detected =
True

1 mark for putting the condition within a loop structure, 1 mark for light turned
for light turned off if condition aren’t met, 1 mark for 30 second delay before r

While light is active
If the light level is less than 25 and movemsnt is d
Turn the light on
Wait for 30 seconds before repeating
Else
Turn the light off
End if statement
End while loop

1 mark for a single top-level node with an appropriale tifle that describes the
fevel node that is a logical sub-task (fo a maximum of 3).

QOutput

1 mark for correct logic for con
correct logic for con {

de, 1 mark for correct logic for

e, 1 mark for correct logic for conversion

eér than or equal to 80 then

Eise if¥™5Core
Output B

Eise 1f score 1is greater than or egual to 60 then
Output C

Else
Output

Frnd if statement

is greater than or equal to 70 then

Suggested Answers for Worksheets Page 7of 21

COPYRIGHT
PROTECTED

9

ag

Education




5c¢. 1 mark for correct logic for conversion of A grade, 1 mark for correct logic for c\
correct logic for conversion of C grade, 1 mark for correct logic for conversion
of input/output symbols, 1 mark for correct use of decision symbols. :

Stert

Score »= _ I
o 80 Output “A"
Cutpot “B” _

Seore == h Output “C"
- £0 Lutp —
Stop LS

Tracing Algorithms

1. 1 mark per column with values in the correct order (spacing between rows iz m\

art | End | Index | Output

COPYRIGHT
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2.1 mark per column with values in the correct order (spacing between rows is n\

3.
TRUE FALSE
2
FALSE TRUE
3
FALSE FALSE
2
4
TRUE TRUE
3
5

4. 1 mark per column with values in the correct order {spacing between rows is no
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Sorting Algorithms

1.

1 mark for each correctly completed row. (4)

Swap 1 34

Swap 2 34 21
Swap 3 34 21
Swap 4 21 34

2. 1 mark for each correctly completed row. (3)
3. pleted row. (4)
Banana
Swap 1 Banana Kiwi Apple
Swap 2 Banana Kiwi Apple
Swap 3 Banana Appie i
Swap 4 Apple Banana Kiwi
4. 1 mark for each correctly completed row. (3)

Stage 1

Stage 2

54

Stage 3

34

5. 1 mark for each correctly completed row. (4)

Stage 1 25 B0

Stage 2 25 60 12 19 32
Stags 3 12 18 25 80 28
Stage 4 12 19 25 28 32

6. 1 mark for each correctly completed row. (4)

inal List 2ELGELEL

Kiwi

7. 1 mark

Banana Kiwi
Stage 2 Banana Kiwi Apricot
8tage 3 Apple Pear Apricot
Stage 4 A Banana Grape Kiwi

Stage 1° ,
Stage 2 25160, 12,19, «
Stage 3 25,6012, 19, 45, ;
Stage 4 12, 25,60 | 19, 45, 32
Stage 5 12,19, 25, 60 | 45, 32
Stage 6 12, 19, 25, 45,60 | 32

Stage 7 12,19, 25, 32, 45, 60

Suggested Answers for Worksheets

Page 10 of 21
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8. 1 mark for each pair of correctly completed rows (stages 1 1o 8}, 1 mark forco

Stage 1 Banana, Ki

Stage 2 Banana | Kiwi, Pear,

Stage 3 Banana, Kiwi | Pear, Apple
Stage 4 Banana, Kiwi, Pear | Apple, Gra

Stage 5 Apple, Banana, Kiwi, Pear | Grape, Pea
Stage § Apple, Banana, Grape, Kiwi, Pear | Peach

Stage 7 Apple, Banana, Grape, Kiwi, Peach, Pear

9.

25
25,60 | 12, 18, 45, 32,79

12, 25,60 | 19, 45, 32, 79, 27,
12,19, 25,60 | 45, 32,79, 27

12,19, 25,45,60 | 32,79, 27

Stage 7 12,19, 25, 32, 45,60 | 79, 27
Stage 8 12,19, 25, 32, 45, 60,79 | 27
Stage 9 12,19, 25, 27, 32, 45,60, 79

10. 1 mark for each correctly identified algorithm. (2)

pos = 1

while pos > 0 AND listii] < list[pos-1]

Temp = listi{i]
list[pos] = list[pos+l] Insertion Sort
list[post+li] = temp

encwhilea
next 1

active = true
while active == true
active = false
for i=0 to list.iength - 2
if list[id > listi{i+1l] then
temp = 1ist[i]
list{i] = list[i+1]
list[i+1] = temp
active = true
endif
next i
endwhile

Bubbie Sort

COPYRIGHT
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They are not sorted/ordered '
og

Education

€
5

1
2
3. Linear search
4
5
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8.

9.

Suggested Answers for Worksheets

1 per correct stage and correctly positioned midpoint.

18 | 24 3| [
| 3 |

1 mark per correct stage and correctly positioned midpeint.

Apple | Banana ‘ Grape | Kiwi

| Orange

Pt

Orange

1 mark p&w®Srrect stage and correctly positioned midpoint.
2 ! 4 7 10 | 18
1
| | L

1 mark for each correctly identified algorithm. (2)

mid = {(first + last) DIV 2

£ target == listimid] then
return mid
alse 1f listimid]< target
then
last = mid - 1
else
first = mid + 1
endif
endwhile

return -1

Binary Search

endfunction

ist, target)

wh¥™®& index < list.length
if list[i] == target then
return
endif

endwhile
return -1
endfunction

Linear Search

Page 12 of 21
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Programming Concepis

1. ldentify any 2 or more lines between 3 and 7

2. Program A
Program B:
Program C:

3. Program A
Frogram B:
Program C:

4. Program A;
Program B:
Frogram C:

5. rate (1) in Program C (1)

g§. Program A:
Program B:
Program C:

9. Program A (1)
10. Program A:

FProgram B:

Program C:

3, 4and 7 (1)

{1,

2and 5 (1)

8 (1)

3

16 (1)

repeat/numl/nun?/total/cheice (1)
num/index (1)
items/total/i/price/disc/newTotal (1)

2(1)
2(1)
4(1

Asks the user to input 2 numbers (1) adds them together (1) g
the program (1) (2 points max)

Asks the user to input a number {1) outputs ‘Helio’ that numbg.

Asks the user input a number of items (1) asks the usar to inp
them to a total (1) calculates the discount and subtracts it from
fotal (1) (2 points max) :

11. 1 mark per correct row

= Equal to
Greater than
Less than
= Greater than or aqual to
< L.ess than or equal fo
i= Not equal to
12. 0:  invalid (1)
10: Type 1 (1)
3. Type 2 (1)
Data Types COPYRIGHT
1. 1 mark per pair of correctly ident PROTECTED

xample Data
"John Smith”
5000
109

i9

AverageScore 3437.5
GameCompieted False Qg
Difficulty "M

Education

2. The number has a fractional part/ a decimal place.
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3. 1 mark per pair of correctly identified data types.
BookName “Great Expectaiions”
InStock? True
Price 5.99
Pages 544
YearPublished 1861
Author *Charles Dickens”
4. 1 mark per row with a suitable example and appropriate data type.
riable Name
FirstName
LastName
Gender M” or “Male”
Age )
| Averacelis
Curren
5. numd! String (1)

numA 1 Integer (1)
total s String {1}

6. 4, 586 8(1)
“Total: 148’ (1)

String Manipulation

1. |love Computer Science (1)
2. My lucky number is 5 (1)
3. B5(1) :
4. 1 mark for concatenating at least two of the variables, 1 mark for a line of codeé
the exact message making use of all of the variables with appropriate casting,
the message o the screen.
message = nessagel + message? + " and " 4+ message3 + =tr r}\
print{message)
5. print(message?.length) (1)
6. print(messagel.subString(2,4)) (1)
7. print(message2.upper) (1)
8. print(message2.lower) (1) COPYRIGHT
9. 1 mark for extracting the ‘ce’ substri ‘converting the message to PROTECTED

1 mark for outputting the m

message ht(2) / message = meszage?.suk

10. 1 mark forasking for user input, 1 mark for calculating the number of characte{
converting the sentence to uppercase and outputting it with the correct messag
number of characters with the correct message, 1 mark for converting number;

L N T o 3~y - - " r . . N
sentence = Iinput{"Please input a sentence: ") Ed‘U’CG"hIOﬂ
characters = sentence.length ‘

sentence upper = gentencs.upper :
print ("There are "4 laractersi+" in the sentence");
print ("Uppercase: "+sentence upper) :

Suggested Answers for Worksheets Page 14 of 21




11. 1 mark for asking for user input, 1 mark for converting to character code, 1 ma
with the correct message

character = input("Please input a character: ¥)
code = ASC{character)

print ("The ASCII code for "+character+" is "+code)
12. 1 mark for asking for user input, 1 mark for converting to character code, 1 ma
with the correct message

code = input{"Please input a character code: ™)
character = CHR{code)

print (code+™ is the character code for "+character)

Data Structures & File Handlina

Polly

names[5]‘

3. 1 mark§ of values in the correct order separated by commas,
names
array names = ["Ben","Susan","Polly","Steven”, "Jamis" i

{Dor’t penalise for not placing the values in quotation marks).

16

5. sales|3]

1 mark for writing the list of values in the correct order separated by commas,

array sales = [87, 1o, 58, 29, 93, 73]

7. 1 mark for correct initialisation of the for loop, 1 mark for outputting the currenﬁzfé

for 1 = 0 to names.length-1
print{names[i])
next 1

g 70
resultsiz, 3]

16, 1 mark for each row represenied as a list separated by commas, 1 mark for thx%s
inside ancther :

array results = [[98,34,83,19,32,921,112,25,70,63,72,4

11. 1 mark per correct row:
23 |65 |12 |76

441 |76 |34 |87
€1 |54 |66 |32

COPYRIGHT
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12 |43 17
12. 1 mark foraeni: asitors.txt’ file, 1 mark for iterating through each fine,
1 mark ad value to integer, 1 mark for writing the total to the fi

£i1d dpen("visitors.txt") é i
total = 0 § TE%
while NOT file.endOfFilel)
num = file.readLine (} é ) i {153
total = total + int(num) Educat’io-n

: Line(total)
file.close ()
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Sub Programs

1. Program B (1) — as it returns avalue (Y on line 7
2. 1 mark per parameter (2, B, C)

3. 1 mark per parameter (Numl, Num2, Num3)

4. Anyof01/02/03/04

5. 07

6. Answer

7. Total

8 O

9. 10

1

0. 1 mark for defining a procedure that has 2 parame
outputting the result

procedure Multiply (

11. 1 mark fo™&&rining a function that has 2 parameters, 1 mark for dividing the f
mark for returning the result

\

function Divide (Muml, Num2)
Result = Numl / Num?2
return Result
endfunction

e

12. 1 mark for correctly declaring a function that accepis one parameter, 1 mark fo
the values in the array, 1 mark for calculating the total, 1 mark for calculating
the average

function average (values)

total = 0

for i = 0 to values.length - 1
total = total + values|[i]

averaqg e = total / values.length

return average
andfunction

13. 1 mark for the use of a loop that will iterate over the 2D temps array, 1 mark f
previous guestion and passing the 1D sublists to it, 1 mark for outputting the

for 1 = § to temps.length-1
print (average (temps[i]))
next 1

COPYRIGHT
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1.

2. 1 mark per correct statement: lg
SELECT Name, Breed § ‘
FROM Dog ? L ag
WHERE Gender = "M" Education

3. 1 mark per comrect statement:
SELECT *

FROM Dog

WHERE Rreed = "Labrador®

CRDER BY Name
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4. 1 mark per correct row:

Glasgow | 812040 Scotiand

Liverpool | 579256 Nerth West

1 mark per correct statement for each of the following:

5. SELECT Name, Population
FROM Citvy
WHERE Population > 70000

6. SELECT *

ROM City
WHERE Population > 600000
CRDER BY Name

7. SELECT *
FROM DV
F ¥

:)
FROM DVD
WHERE Genre = "Family” AND Rating = "U"
9. SELECT *
FROM DVD
WHERE Genre = "Action” OR Genre = "Horror"

10. SELECT *
FROM DVD
WHERE Title LIKE The%

11. SELECT Title, Stock Level
FROM DVD

Genre = "Horror" AND Stock Leval >= 10

Defensive Design

1. Program B
2. Program A

3. 1 mark for input of temperature reading, 1 mark for correct logic to test if the rfs:E
suitable message outputted if temperature is in range, 1 mark for suitable mes
not in range. :

Example Solution 1

Temp = input()

if temp < -20 OR temp >
print ("Temperat:

COPYRIGHT
PROTECTED

ge "w )
re within range")
Example S0

Temp = input () 5 '
1f temp => -20 AND temp <= 40 then : . flg}

print ("Temperature within range =
Education

alan
ecise

orint ("Temparature out of range")
endif

Suggested Answers for Worksheets Page 17 of 21




4. 1 mark for assigning correct usemame and password value to variables, 1 m
structure to keep asking the user to enter their details until they are correct, 1
password input, 1 mark for comparing entered username and password detai
appropriate messages for both valid and invalid details, 1 mark for appropriat
1 mark for meaningful identifiers 5

username = "carol”
password = "kay"
valid = FALSE
while valid == FALSE
inpUsernamne = input({"Username: ")
inpPassword = input ("Password: ")
if inpUsername == username AND inpPassword == passwor

valid = TRUE
print ("Logged In")
else
print ("Invalid, please
endif §
enidwhile

6. 1 mark fo™sing meaningful names/identifiers, 1 mark for using indentation, 1
comments, 1 mark for a validation routine that ensures the user has entered
the validation routine repeating until a valid option is chosen, 1 mark for appr
are multiple ways sub programs could be used, any logical use should be awa;

Example Solution 1 {(without sub program}:

//ask the user to input two values for their calculation

numl = input ("Input the first value: ™)
num?2 = input ("Input the second value: ™)

//ask the user to choose the type of calculation they wot
validate thelr input
valid = FAL!

while valid == FALSE
choice = input("A: Add, 3: Subtract, M: Multiply™)

-
£

== "A" OR choice == "3"” OR choice == YM" th

endif

endwhile

//carries out the chosen calculation and cutputs the
1f choice == YA" than

result = + num?2

print ("Res : Y+str(result))
elseif choice == "S" then

result = numl - num?

print ("Result: "+str(result))
else

result = numl * num?2

print ("Result: "+st

COPYRIGHT
PROTECTED

endif
Exampl
//funct k.0 produce menu and validate user input

functiorn menu()
valiid = FALSE

9

while valid == FALSE : Qg
cholce = input("A: Add, $: Subtract, M: Multiply"): -y i
if choice "RY QR cholce == "3"™ QR choice == "M’ Ed3UCGtIOﬂ
valid == TRUE ‘

endfunction
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//ask the user to input two values for their calculation

numl = input ("Input the st value: ™)
numz = input ("Input the second value: ")
//ask the user to choose the type of calculation they wot
choice = menu{)
the rasu
sult = numl + num?
nt ("R i "testr(resulit))

elseif choice = "S¥ then
result = numl - num?2
print ("Result: "+str(result))

result = numl * num?2
print ("Result: "+str(resilt
endif

%

1 mark for brhpleted second row with test data of 11 characters:

Test a value longer than | Invalid 070000000000000
the expecied length.

Test a value of the Normal 8700000000000
expected length.

2. 1 mark for each correctly completed row. For test one students can choose h A
data must match the description. For fest two students can choose a highero
match the description. For test three students can a value of a data type othe

“Test the highestlowest | Boundary T 11118
allowable integer
Test a value Invalid eg S5or22
higher/lower than
allowable range
Test a value of an Erronsous e.g. “one”
invalid data type
Test a value within the Normal Any value between 11;
allowable range and 18
3 11
4.  print(Message)
5. 05 (also accept lines 06 and 08). COPYRIGHT
6. if Gender == "Male" th PR@TEQ?EQ
{also accept lines O i around).
7. -

\geConvert (CatAge) (1)
print (Name + " is " + HumanAge + "in human years.") {1)

9. 06

ag

18. return NewAge EdUCGtIOn
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Boolean Logic

1. 1 mark per correct symboi

AND \§.______..
H
&
S
E o
\\\......
OR )
B ——— ,,-4-"‘
:{t@“\\'ﬁ’vﬂf’“

2. 1 mark for two different inputs.

3. 1 mark 4 different combinations of inputs, 1 mark for each pair of correct Outpt‘%‘f

B Rl I )
NN T BN I )

4. 1 mark 4 different combinations of inputs, 1 mark for each pair of correct 0utpt§

il o
oo
~{oiolo
[ J N QN QY

5. 1 mark for tick in correct row:

COPYRIGHT
PROTECTED

ag

Education
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6. 1 mark 4 different combinations of inputs, 1 mark for each pair of cormrect outpai

JEL ) NI N (U N R O A e T e I B oo T A v

2O Qe O - O
IR R RN I o 3 N RN R B}

7. 1 mark for two of the inputs going into an OR ¢

the third input ge.
for the output of the first OR gate g

Giid OR gate.

M - " g
. 5 Ca
HY TR o™

8. 1 mark for inputs W and M going into an OR gate, 1 mark for the third input go
the output of the OR gate going into the AND gate, 1 mark for correct logic sta

W3 — N\

‘ i A
\ Sg?_._._._._._._""“
, , & o
3 L DAR0DANRDNRIN
M=

&m.m““w*

A =S AND (W OR M)

9. 1 mark 4 different combinations of inputs, 1 mark for each pair of correct outmﬁ'

0 0 0

o o 1 3
0 1 0 1
0 1 1

1 0 0

1 0

1 1

1
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oy

Photocoplabiadigital rasources may oniy be
copied by the purchasing instis

sinigle site and For thieir own © ZigZag Education, 2426

[

It is important for yo!
computer scien

The smailest unit
of storage is the
Bit. This can
store a single 0
ari.

Bits und Byles

Alower-case b is used as a shorthand for bits, and an upper-cass
is used 85 8 shorthand for Bytes.

[ For example: ]

Al
A

© Zig2ag Education, 2520

R

[

We muitiply by 1,000
rasiiit

Converting from Bits

You may aiso be asked to give your ans
specific stor:

inte Kiiobyies: ]

-

MNTIHNS

[ We divide by 8 io convert to bytes and divide the resuit by 1,000 ]

to get tha answar in kitobyles.

© 21gZag Edusation, 2028
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image Storoge Beguirements Sound 5t

We can calcuiate the storage requirements of an image We can caiculat
using the following formula: ;

_lmmmeii D,
S | oo

The resclution of an image is calculated by muitiplying the width in
pixeis by the height in pixels.

For exampie, the st
depth of 8 bits, a

For example, the storags requiremants for an image with a
width of 4, a height of 5 and a colour depth of 2 <

IR
&Q@\\%\\

© 2ig2ag Education, 2026

The denary numi
symbols (0-8) to repr

Photocopiable/digiti
copied by the purcha
singsie site and for the:

© ZigZag Education, 2620
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Binoryg

Computers don't have fingers, they have ¢
in one of two states: on or off. So, they us

To convert a binary n

ag

 Education

© ZigZag Education, 2028




Counting in Binory E:m

Each place in a binary number has a vaiue. Each place
These go up in multiples of 2. Th

To convert a binary number to denary we add up the place values of
the columns with a 1 in.

To convert a binary nu

D

0 0 § IS}
W \3.\31‘\«‘;§‘~

Founting in Binorg Con
Each place in a binary number has a vaiue. Each plece;;%;
These go up in muliiples of 2. Thess

To convert a binary ni

To convert a binary number to denary we add up the piace values of
the columng with a 1 in.

9
‘:- & “;\‘,:'

Counting in Binery COPYRIGHT

PROTECTED

%;9”

Each place in a binary number has
These go up in

ainw i “ st

p the place values of To convert a binary nu

 Education




Eounting In Binary B

‘ Each place in a binary number has a vaiue. J [ Start

These go up in multiples of 2.

To convert a binary number to denary we add up the place values of
the columns with a 1 in.

& §
T

EeS——, | |

‘ Then write 2 1 un

3 R L R

)
R ] 3
LU U
| ‘ i | :

number is knowis as the maost number is Kown
significant bit as it has the significant
highest value =

[ Finally, fill i

3
The leftmest bit in a binary } [ The rightmost bit

© 2ig2ag Education, 2026

Hexodecimal Sﬁaxgé

Haxadacimat is oftan used as a shorthand for binary as it is quicker
for humans to write,

Converting between
each character and

symbols.

Ps sl vieie ey
. " - IR
[it starts by using the symbcls 0--9 and then switches the letters A-F. ’ t&“&‘\\\*&\\

[ Hexadecimal is a base-18 number system, which means it uses 148

|

This is so that only single digits are used.

[ Finally, you joi;é;:;

o~ .
ouy XS
¥ L]

© Zig2ag Education, 2520

Hexodecimal to Binary

Hexadecimal numbers usually consist of
aquivaient to 1 byte (8

Converting between hexadeci
@ach character and ¢
N

it

e \§§

COPYRIGHT
PROTECTED

s O

[ To convert from binar

ple. Q;justtake N
binary nurher, N Yo
Y \\\\\ |

N 1 RS 3
: ( The easiest way o COM

y . convert it to binang L
[ Finally, you join the two binary numbers together. ] c ’ 3 F Qg
Educati

© 21gZag Edusation, 2028




[ The process of p

Phiotocopiabiadigital res
copied by th

single site an *ZigZag Education, 2020

Rules Exploined

Understanding the reasoning behind the rules can help you to [ When there isn't enouq
understand how binary addition works. and it g

e O+ 1 =1 as we would expect. ]

S

Sl 1+ = 2, which is 10 in binary. ] s
U

S~=~1 1 +1 + 1 =3 which is 11 in binary. ] ‘; 3
i

[ No room for a car

[ Humans can easily w

© Zig2ag Education, 2520

Binary Shift COPYRIGHT

PROTECTED

v

Binary shifts can be used to quickly muit
numbers by po 3

Y

] Characte

A left shift of

a a
8 it

%

3 =§
8 e on | =16{x2)

g 3 8 8 g ) & 1 =32 (x4}
Any ampty spaces are padded out with Os. ] 3 Ed UC G‘tl@ﬂ

Phoctocoplablo/digital rescurces may only ba
copied by the purchasing institutionona
© ZigZag Education, 2026 singia site and for their own uza




Chorocters

-

Computers can only represent data using binary digits. In order to
represent letters and symbols we assign each character a code.

usi

ng binary.

Character codes are numbers which computers can represent ]

{ There are two main character sats usad: ]

\\

© ZigZag Education, 2426

Acom
the American Stang;

.

it uses seven bits fo
character cede. Save
enough to code 128
characters.

-

128 character cod
enough to represe
English aiphabet p
number of additional
such as punctuaticy

Exten

ded BELH

Oniy supporting 128 characters makes ASCH very limitad.
Extended ASCH was developed to support additional charactars.

severn to represent a
character. This enables

Extanded ASCH adds support
for a number of additional
characters inciuding

N
It uses eight bits instead of

support for 258 characters.
J

accented letters {e.g. &, &),
J

é 1000 0010 ‘:3

& 1000 G101 133
& 1010 6000 160
4] 1010 G010 162

© Zig2ag Education, 2520

-

Even extended ASCI
language in the worl

Unicode is an alternay
coding system that
bits for each charac

This enables 65536 d
characters t¢ b2 reprase

logicol Drdering

The numbering of characters in character sets fo

order.

In ASCH lowercase
character ¢

Sl

There is a difference of 32
between upper and lowercase

letter character codes.

Subtracting 32 from a
lowercase character code will
give you the uppercase code.

0110 0001 87

b 0110 0010 98

C 01100011 28

d 0110 9100 100

e 0110 9101 101

) f 0110 0110 102

© 21gZag Edusation, 2028

[

images can be repre:
£ach pixel ha
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Eolour Depth

[ An image with & colo

( A binary number is used fo represent the colour of each pixel. In this &

The number of bits used 3 store the colour of each pixel is known
as the colour depth.

[ The graater the colour depth, the more colours can be representad. ]

© 2i92ag Education, 2026

2-Bit Imoges

An image with & colour depth of 2 bits can suppoert four colours. The resolution of an iImé
In this exarnple 00 = White, 01 = Blue, 10 = Green, 11 = Vellow.

3 | 9, 90, 68, 06, 89, 08 The resolution of an
e resolutio
RO L SR D R caiculated using th

1, T O, 8, A
a0 ad At At 9 . .
ERT R G PR S [Tnerefm'e. the resolutio:

3, 1,

a8 a8 a9 o8 an ag
QG W, U ON, W, W

<
7
P2

© Zig2ag Education, 2520

Size ond Quality COPYRIGHT

PROTECTED

of an image but will alsc increase the s [

[ increasing the colour depth and resofution can inar [ Most digital images |

and some can

Enables rmo; g ; e
Increasss the smount of detail that is

abie to be represented

An exampie of metad
height. Anof

Increases storage requirements as there (

are more pixels to store

requirements as cach pixel reguires
more bits to store.

9

Many devices that ca
feature GPS chips wh
be tagged with the |

Colour Depth: Colour Depth: take Q

Abit 24 it .

Resuiuticn: R \\\\ Resofution: oo .

75 x50 300 x200 R ) . B .

Siver Snt An example of meta s Ed UC G‘tlgﬂ
1.875 K& 150 KB kaywords (i " .
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EHHENNE
VI TR
FIRTY

7

Photocoplabiadigital rasources may oniy be
copied by the purchasing institution on a
single site and For their own o

© 2ig2ag Education, 2026

Sound is analogue —
wa

Computers can only wis

Original (anafogue} s0u)

Sampling

in order to digitise sound, computers have o take measuremenis of
the amplitude (height of the wave) st regular intervals.

Thesa measuremants are known as samples and the process of
digitising a sound is called sampling.

© Zig2ag Education, 2520

This is how many sam
itis also

The higher the sampie

Somple Bole

This is how many sampies are taken per sacond (me:
it is also known as sampling free;

The higher the sample rate, § : rEpresentation is to

rubug

Tine (seconds)

© 21gZag Edusation, 2028

This is how many sam
itis also

The higher the sample
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Sompls Bols

This is how many sampies are taken per second (measured in Hx) —
itis also known as sampling frequency.

The higher the sample rate, the closer the digital representation is to
the original sound.

© 2ig2ag Education, 2026

[ Bit depth is the amo

As with sample rate,

A sampie size of 16 bit:
G5536) that

Bit Bots

The bit rate is the amount of storage reguired to store 1 second of
sound. itis calculated using:

e

| For example a sound with & sample rate of 10 Hz and a bit depth ofj

16 bits wauld have a bit rate of 160 bits per secornd.

10 Hz x 16 bits = 180 bty

© Zig2ag Education, 2520

[ increasing the sam

Phintocopiabia/digial resources may oy be
copled by the purchasing Institution on a
single site and for their own use © ZigZag Education, 2026

Lom

Computational thi
systematically a

g\\\@
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fhstraction B

N i e
When anslysing a problem itis necessary to focus only on the Fhis is the process of
important details and discard what is not needed. more manage
This technique is known as abstraction.

J ( This is an example of

( Here is an exampie problem with the important details highlighted: ) \

N
Thera is a famous number guessing trick, which involves getting 3
someane 1o think of 3 number and to perform some calculations on \\\\\\“‘\\\\\

it in their head. From the result of the calziiation anyone \\\\

out what the original number was. The calculation invelves \\\\\\\
\\\\\

© ZigZag Education, 2426

flgorithmic Thinking

and working out the steps needed {0 achieve each part.
These steps, when put together, form an algorithm.

A nm
\\\§§\~

Q\\\Q\\

\\\\\\\ TBHiBHnm
\\\\ \Q\\\\‘\Q\\\\E\\

e

ﬂaﬁsign%

This technique involves taking the parts of a decompnssed problem J

Bnolysing Problems #

COPYRIGHT
PROTECTED

s

Wher analysing problems it can be hﬁlpful t
processes angd oi

Problem: a rr'vgram is ng
the avgy

\\

[ Algorithms are ofiel

3 y :
alues, calcuiates Algorithins ca

result to the user.

\\\

© 21gZag Edusation, 2028
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Flow Charts

[ Flow charts are used 10 reprasent algorithms visually, in the form J [ This is an example

of a diagram. designed to ¢

[ A number of standard symbols are used in flow charts: J

N

.

7

i —

7

Used to control the path taken through ¢
algorithin based an the resuit of a

© 2ig2ag Education, 2026

Exompls Flow Chart

[ This is an example aigorithm represented using a flow chart, it is ] [ This is an example

dasignad to calculate the average of a iist of values. designed 1o

- B
§\§§§:ﬁ:ﬁ:

© Zig2ag Education, 2520

Exempls Flow Chast

[ This is an example aigerithim representad using a flo:

COPYRIGHT
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designed ic calculate tha average of a

This is an example
designed to ¢

9
ag

 Education
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Exompls Flow Chart

This is an example al§
designed to ¢

© 2ig2ag Education, 2026

Exompls Flow Chart

[ This is an example aigorithm represented using a flow chart, it is ]

dasignad to calculate the average of a iist of values.

)
o

T

© Zig2ag Education, 2520

/
i
i

Exempls Flow Chart

This is an example aigorithim representad using a fl
designed to calculate the average of a}

jreceeecy

T
- B

© 21gZag Edusation, 2028

Ex

This is arn exampie 2
designed to ¢
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Exompls Flow Chart

© 2ig2ag Education, 2026

This is an example al§
designed to ¢

Exompls Flow Chart

[ This is an example aigorithm represented using a flow chart, it is ]

dasignad to calculate the average of a iist of values.

L

© Zig2ag Education, 2520

/
i
i

Exempls Flow Chart

[ This is an example aigorithim representad using a fl

designed to calculate the average of a}

jreceeecy

-

© 21gZag Edusation, 2028

Ex

This is arn exampie 2
designed to ¢

5. i

[

H
i
H
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Pesudocods

Pseudocade is a way of designing an algorithim using a structure
that locks vaguely similar to 2 real programming language.

There are no specific rules to writing pseudocods as it is informal;
the important thing is to be consistent.

\1\\\\&\\\:\

© 2ig2ag Education, 2026

L

Pseudocode i a way
that looks vaguely

[

There ars nc specific
the imp!

Pseudocnds

Pseudocode is a way of designing an algarithm using a structure
that looks vaguely similar fo a real programming language.

There are no specific ruies 1o writing psaudocode as it is informal;
the important thing is 10 be consistant,

s

© Zig2ag Education, 2520

[

Psaudeccde is a way
that lcoks vaguely

[

Thers are no specific
the imp

Peeudocode

Pseudocade is a way of designing an algorithm us
that locks vaguely similar to a real progra

There are no specific rules
b |

informal;
sistent.

R

§\§\\:\§\\§

© 21gZag Edusation, 2028

[

Pseudocode is & way
that lcoks vaguely

[

There ar2 nc specific
the imp! 3
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Pesudocods

Pseudocade is a way of designing an algorithim using a structure
that locks vaguely similar to 2 real programming language.

There are no specific rules to writing pseudocods as it is informal;
the important thing is to be consistent.

\1\\\\&\\\:\

© 2ig2ag Education, 2026

L

Pseudocode i a way
that looks vaguely

[

There ars nc specific
the imp!

Pseudocnds

Pseudocode is a way of designing an algarithm using a structure
that looks vaguely similar fo a real programming language.

There are no specific ruies 1o writing psaudocode as it is informal;
the important thing is 10 be consistant,

s

© Zig2ag Education, 2520

[

Psaudeccde is a way
that lcoks vaguely

[

Thers are no specific
the imp

Peeudocode

Pseudocade is a way of designing an algorithm us
that locks vaguely similar to a real progra

There are no specific rules
b |

informal;
sistent.

R

§\§\\:\§\\§
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[

Pseudocode is & way
that lcoks vaguely

[

There ar2 nc specific
the imp! 3
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Pesudocode

Pseudocade is a8 way of designing an algorithim using a structure
that locks vaguely similar to 2 real programming language.

There are no specific rules to writing pseudocods as it is informal;
the important thing is 1o be consistent.

A

BORRE

© 2ig2ag Education, 2026

Program code is the f
working pro

For example, here is

avarage algorithm writh
in the Python

programming ianguag

Hnother Example

Now we are going to design an algorithm that will {ake a number
and output the times table for it (from 1 to 10},

Ask the user to input a
numper, create &
counter and sefit to 1.

Multiply the number by -
the counter and output :
the rasulf.

Add 1 to the counter

Repeat whiia the
couriter is fess than or

) N
equalto 101 Zag Education, 2620

Exom

[ Here is example p

Structure Dingroms

Structure diagraims are a way of representi
within 2 sclution and the relatia

© ZigZag Education, 2028

Phatocopiablo/digital resources may only ba
copled by the purchasing institution ona i
singia site and for their own usa
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Tracing

Tracing aliows us to manually tast the inner workings of an algorithm
or program to ensure everyihing works as intended.

3
Tracing is carriad out using a trace table that has & column for each
variable. There may alse ba a cotumn for tha sutput.
J/

ptacad in 2 new row of the trace table

Each time a variable changes its value is } &W@
5

1

© 2ig2ag Education, 2026

[

When tracing algorithi§
expacted to show th

[vaiues can be placed

if multiple variables
changed in one bioo

Sub Progroms

Trace {abies can also be used to test algorithms and program that
feature sub programs.

The values of the parameters

aiong with the initial values of

variablas are piaced in the first
row.

3 12 ¢

Z

12

© Zig2ag Education, 2520

Photacopiabie/tigital resources may only be
copiad by the purchasing institition on &
singte site and for their vt ase

Sorting Rlgorithms

ts of values.

Ferent sorting algorithms: J

[ A computer uses sorting aigo

ow the following thres:

© 21gZag Edusation, 2028

[

The bubbie sort algor
pairs and values and
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Bubble Sont

‘ The bubble sort algorithm works by werking through a list, comparing ’

pairs and values and swapping them if they are in the wrong order,

N\

- 900060

AN
\

© 2ig2ag Education, 2026

The bubbie sort algorit|
pairs and vaiues and s

Bubhble ot

The bubbie sort algarithm works by working through a list, comparing
pairs and values and swapping them # they are in the wrong order.

N

%\% %&% §\\§ @&% QQ%\%

© Zig2ag Education, 2520

The pubbie sort algoritt
pairs and values and

Bubhle Sont

The pubble sort algorithm works by working th
pairs and values and swapping them if they

This process is repeated untll there is a complete pass through the
fist without any swaps.

© 21gZag Edusation, 2028

The bubbie sort algoritl
pairs and vatues and &
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Bubble Sont

‘ The pubble sort algorithm works by werking through a list, comparing ’

pairs and values and swapping them if they are in the wrong order,

Nl \
L

[ This process is repeated untl there is a complete pass through the

N

@

7

list without any swaps.

© 2ig2ag Education, 2026

The bubbie sort alge
pairs and values an

Bubhble ot

The bubble sort algarithm works by working through a list, comparing
pairs and values and swapping them # they are in the wrong order.

@

D

N

- 00000

[ This process is repeated until there is a complete pass through the ]

tist without any swaps.

© Zig2ag Education, 2520

The pubbie sort alge
pairs and values and &

[ This process is repe

There has now been 3
CompL

Bubble Sert Trocing
To show vour > §\X\§§\

understanding of the
bubbie sort slgorithm,
you may be ask

R
Alternatively, you §\:\\\5 \M\\\\&X\X\&&\‘&\ ;\

could be asked to 12 3 &5 4 5

show the list after
sach compiete pass.

© 21gZag Edusation, 2028
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insertion Sont

The insertion sort algerithm uses two iists, one sorted and Tha insartion sort
one unsorted.

Elements are gradually moved from the unsorted listed to the correct Eletnents are gradually §
position in the scried fist. s

.........

© 2ig2ag Education, 2026

insertion Sort

The insertion sort algerithm uses twa lists, one sorted and The insertion sort &%
one unserted.

— —

[Eiemeraﬁs are graduaily moved from the unsored listed to the correct

Elements are gradually
position in the soriad list.

08 S0e8 &l
insertion Sort . ; COPYRIGHT
[ The insertion: sort algo{;:ﬁ:mj#::rstetg'o iists, one sq [ Tha insartion sort P R@TEQTE m

d to the correct] [Elemems are gradually

Elements are graduaily mow

CU0e 80

Sonad

o
o
L
2

9

ag
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insertion Sont ins

To show your underst:

be askerd to show

The insertion sort algerithm uses two lists, one sorted and
one unsorted.

Elements are gradually moved from the unsorted listed to the correct

position in the scried ist. &\\\\\\\\\%&‘§

S

Sovie

GO0

.........

5
H
H
H

y

H
H
H
H
H
H

B

© 2ig2ag Education, 2026

insertion Sort Code

The merge sort algori 3

This is the insertion sort algorithm written in the OCR referenca
values and gradually m

language.

opy of the cnrent
and its index,

© Zig2ag Education, 2520

Merge Sart COPYRIGHT

PROTECTED

The merge sort aigorithm works by splitting the list
values and gradually merging them fo form big
all in one sort

The merge sori aigor :
values and graduslly

N\ Shah

S g

 Education
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fflerge Sort

values and gradually merging them fo form bigger lists unfif they are
all in one sorted list.

The merge sort aigorithm works by splitting the fist into individuat ]

\ £
\\\\\-\\\\g\\};\\ RS \\\t\\\

© 2ig2ag Education, 2026

ffie

To show your undarstan

asked to show ho

i?l‘\\\l\*\*‘\\\\\\&\\\\\;&\&

2

4

Comparisen

[ Each sorting algorithm has advantages and disadvantages. J

L
\\\\Q\

.

© Zig2ag Education, 2520

earchi

Searching Rlgorithms

[ Acomputer uses searching algorithms o s

e \\\\\\\\\\\\

© 21gZag Edusation, 2028

[

The iinear search alge;
the fist one by of

[

in this examp

/

[

The:

[

The iinear search algol
[{sZs]
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Linaur Search Dode

[ This is the linear search aigorithm written in the OCR reference languags. ] [ The binary sea;ch alg
OWEVS

It starts by finding the
searching

element in the list. ]

S0

Compares the cuirent
element with the target and
retrns its index if it is found

Returns -1 if the target is not found ]

© 2ig2ag Education, 2026

Binary Seorch
The binary search algorithm is more efficient than the iinear search; The binary search alg
nowever, it only works on sorted lists. howev
It starts by finding the middie itern and comparing it to the value itis It starts by finding the
searching for; in this case it is searching for 5. searching

00000080

if the middie valus is smaller than the value it is searching for then i the middle value
the first haif of the list is removed, including the middle value. the first naif of the

if the new middle vai
then the top haslf of the:

© Zig2ag Education, 2520

if the Hist you want to
won't by

Binary Seurch

[ The binary search algerithm is more efficient th

COPYRIGHT
PROTECTED

however, it only works on so

i starts by finding the middie ie: — .
searching for: i e find the midpoint
— dividing the length

5 i

e value itis
5.

—

We are now going

9

if the middle value is smaller thar the valus it is saarching for then
the first half of the list is removed, including the middle value.

N
[ if the new middie vaiue is [arger than the value it is searching for J \&\S\§ %i% g&x

ag

 Education

then the top half of the list is removed, including the middie value.

[ This process is repeated until the value is found. ]

© 21gZag Edusation, 2028




Hnother Example

i the list you want to search contairs an even number of itemns, you
won't be able to find an exact midpaint.

We find the midpaint of a list containing an even number of tems by
dividing the length of the list by two. In this exampie the list has
8 itemns, so the midpoint is 4.

We are now going to search for the value 3 in the list below.

—
—

© 2ig2ag Education, 2026

[

@

Hnother Example

If the list you want {o search contains an even number of items, you
worn't be able to find an exact midpoint.

We find the midpoint of & list containing an aven number of iems by
dividing the length of the list by two. In this exampie the list has
& items, 30 the midpoint is 4.

[ WWe are now going to search for the value 3 in the list below. ]

© Zig2ag Education, 2520

-
N

Binory Seorch Dode

This is the binary search algorithm writter in the OCR ref

o untl pointers meet. ]
Finds the midpoint.

if of the
tis the last
peinter is moved 1o
exdude the second
half of the fist.

the first pointes
noved

If the target is not faund,
-1 is returned.

© 21gZag Edusation, 2028

Phctocoplablo/digital resources may only ba
copied by the purchasing institutionona
singie site and for ther own uza
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Bverviow

Programs consist of a series of statemnenis; a statement is a single
instruction.

Programiming constructs are used to control how the statemenis in a
program are axacuted. There are three constructs:

There are aiso a number of other concepts that are key to
programming:

© 2ig2ag Education, 2026

This is the simplast p
of statements that

This is an exampie
takes three numi

F

Vorighles ond Constanis

Avariable is a named memory location that can store a vaiue which
can be accessed and changed.

changed while the program is running. This stops fixed values baing

Constants also alfow us to store values, however they cannct be
changed accidentally.

[

The = operator is used to assign avalue o a
variapie. This is known as assigniment.

ratio is a constant that

miles is 3 variable that
stores the user's input.

© Zig2ag Education, 2520

In programming we
and

[ There are examples i

Selection

When this construct is used, the path taken throu
changes depending on the answer to a question:s
an example of £

This is an exanol

uts "They are equal”.

N

N

N

© 21gZag Edusation, 2028

Com

[ Anumber of differe:

_
_

.

__
///

7
.

N
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Boolson Dperotors

[ Boolzan operators are ofien used when wiiting conditions for ]

selection staiements.

N \ When usad with two conditions, both must be met.

N
\\\ \ When used with two conditions, one or both must be met.

\\\\\\\\ Reverses the autcome of a condition.

This example program uses the OR Boolean operator to test
whather the inputted age is within 2 given range.

© 2ig2ag Education, 2026

e

You wilf be familiar v
programming and

-
.

A\

iterption

This construct is used o repeat a group of statemenis, aveiding the
need to manually tvpe out staternents muitiple times.

[ There are two types of iteration: ]

= e

© ZigZag Education, 2620

EﬂﬁﬁA

[This construct is used

{ This example pro

Count Controlied Loogs

‘ This construct is used to repeat a group of :ia‘leme

of times.
This example program i

ut the: taxt ]

BT
\\\\{?\\\\\\\\\\

© 21gZag Edusation, 2028

Coun

This construct is used

[

This example pro

COPYRIGHT
PROTECTED
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Count Controlied Lnops

This canstruct is used to repeat a group of statements a set number
of times.

This example program uses & FOR Ioop 1o output the taxt
"Helio Wortd” fiva times.

\\\:\g\ﬁﬁiﬁﬁﬁ-ﬁiﬁiﬁE

z Hel Hal \Nord
{Hslio Worid

l
!
!
i

© 2ig2ag Education, 2026

[

This construct is used

[

This example pro

Count Controllsd Loops

This construct is used o repeat a group of statsments a sat number
of times.

This example program uses a FOR loop to output the text
“Helio Warld" five times.

m

‘ He-l o \/\Iord

§ Helio World i
| Helio VWorid

| Helio World

© Zig2ag Education, 2520

[

This construct is used

[

This example pro

S

Count Controlied Loogs

‘ This construct is used to repeat a group of :tateme

of times.
This example progr:

‘ ilel rJ Wor d
§ Helio Worid
| Helio Worid
% Helio Worid

‘ ilel 10 Worid

© 21gZag Edusation, 2028

lteration can ajsc be
condition is met. A

[

This example prog
"Hello World" un
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Condition Controlisd Loops

‘ ftaration can also be used 1o repeat a group of statements until 2

condition is met. AWHILE loop is an axample of a condition
controlled loop.

This example program uses g WHILE loop {0 repeat the text
"Heilo World" until the Counter variable is grester than 5.

R

\\\\w\n ‘\‘\N\‘\N\«:

Hello Wf;rlo

© 2ig2ag Education, 2026

Condith

lteration can alsc be
condition is met. A

This example progn
"Hello World” un

Condition Controfied Loops

~
‘ lteration can 2150 be used to rapeat a group of statements until &

condition is mat. A WHILE loop is an example of a condition
controlled loop.

This example program uses a YWHILE lcop to repeat the text
"Helto World" until the Counter variabie is greater than 5.

\\\\\\\\ N
\ N2

Heno \N"rliﬁ
Hello World
Heilo Waild

© Zig2ag Education, 2520

E:madi&iéé

lteration can also be 1
condition is met. AR

This example pf‘ogrm'
"Hello World™ untif;

Condition Controlied Loops

‘ f#taration can also be used to repeat a group of ftaim“

condition is met. AWHILE loop is an =
controlled oo

560 10 repeat the text
i¢ is grester than 5.

Oy
NN
A
Hello World
Hello Waonld
Hello World
Heilo Waild
Hello World

© 21gZag Edusation, 2028

lteration can alsc be ¢
condition is mat. A

This example pro
"Hello World" untik
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Hnother Example

A DO WHILE loop is another example of a condition contrafied
{oop. In this case the condition is placed at the end of the loon.

This example program uses a DO WHILE ioop to repeat the text
"Hefto World" until the Counter variable is grester than 5.

RN

\\\V\n

\““““““‘“‘:

© 2ig2ag Education, 2026

A RO WHILE foop
loop. In this case th

This example progre
"Hello World” un

Hnother Example

A DO WHILE loop is another example of a condition controlied
loop. in this case tha condition is placed at the end of the loop

This example program uses a DO WHILE ioop to repeat the lext
"Heillo World" until the Counter variabie is greater than 5.

Heno \N"rliﬁ

© Zig2ag Education, 2520

A DG WHILE loop
Izop. In this case th

This example progr
"Hello World"™ untif

Enather Exomple

iaop. In this case the condition is placed

This example prograr
"Hellgg

‘ A DO WHILE loop is another axample of a con

Oy
NN
NS
Hello Waorld
Hello World

© 21gZag Edusation, 2028

A DO WHILE foop
loop. In this casa th

This example progr:
"Hello World™ untik
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Hnother Example

A DO WHILE loop is another example of a condition contrafied
{oop. In this case the condition is placed at the end of the loon.

This example program uses a DO WHILE ioop to repeat the text
"Hefto World" until the Counter variable is grester than 5.

RN

\\\V\n

Hello Wf;rlo
Hello Worl

\““““““‘“‘:

© 2ig2ag Education, 2026

A RO WHILE foop
loop. In this case th

This example progre
"Hello World” un

Hnother Example

A DO WHILE loop is another example of a conditisn controlied
loop. in this case tha condition is placed at the end of the loop

This example program uses a DO WHILE ioop to repeat the lext
"Heilo World" until the Counter variabie is greater than 5.

Heno v'\/"elld
Hello World
Heilo Waild
Hello World

© Zig2ag Education, 2520

A DG WHILE loop
Izop. In this case th

This example progr:
"Hello World"™ untif

Enather Exomple

iaop. In this case the condition is placed

This example prograr
"Hellgg

‘ A DO WHILE loop is another axample of a con

Oy
NN
A
Hello World
Hello World
Hello World
Heilo Waild
Hello World

© 21gZag Edusation, 2028

Phatocopiablo/digital resources may only ba
copled by the purchasing institution ona i
singia site and for their own usa
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Bota Types

When you create a variable, many programiming languages require
you to stale the type of data you want to store in it.

therafore, the computer needs fo know how much memory to

Different types of data require different amounts of memory and,
gliocate to a particular variable.

[ The main data types are:

© 2ig2ag Education, 2026

[ Real numbers (also

Here are a3

Terperature = 18.5

Boolson
‘ The Boolean data type supports only two different vaiues: :
frus and False. [ The character data ty§
[ These vatues are represented using binary. ] [ This cou’c;
Overdus = Falge Authoriced = True Condor = F
© ZigZag Education, 2520
o

String

A string is a group of

ome examples of strings:

Mame = "Alex”  Postoode = "Ni SBH” Sity = "London”

© 21gZag Edusation, 2028

[Sometimes it is neces

For axamplz, 2 num
convertad to an i

[ The syntax for casting

RN R 3

COPYRIGHT
PROTECTED
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Costing Exompls

This exampls program is designed to convert inches to centimatres
and cutput the result.

It casts the resulting caloulation to a string so it can be joined with
another string in the output.

Photocopiable/digital rezcurcss may only ba 32
copied by the purchasing institution on a R
© ZigZag Education, 2026 singie zite and for their own use

String Monipulction

[ Concatenation is the p

Most programrming languages feature a range of in-built operations
thai allow us to manipulate strings.

This example program
their name fo the strin
the message variable

[ Comrmon operations include: ]

- F
e

A
&%\\\\\\\\\\\\\\\\\\\&\k\\é\&\\\\i\&\% { If a string and an integ

form a string. This is }
used in ali programm

© Zig2ag Education, 2520

Length COPYRIGHT
Most programming languages haye away of cale [The substring methods P R @T E QY E m

WE e G
RN

R

9

ag
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[ﬁhe string stored in the messa
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fase Conversion

Many programiming languages featura methods that allow us to
cenvert strings to upper or lower case

O WORLDY ]

The following would outpu
followad by “hai

© 2ig2ag Education, 2026

Charagt

Each character is re
there are methods i

This method will con

character to its ASCH

this example 97 wou
outputied.

tructures ond
Handling

Phatscapiableldigitai resources may only be
copied by the purchasing institution o1 3

singie site and for their swn use © ZigZag Education, 2520

[ When programiming,

could be used. Adata &8

One option is to use muss
un

The

| |

frrays

An array afiows a set of related vajues to be
list under one | 0

t stores the top scores for an enline game. ]

i

© 21gZag Edusation, 2028
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[ An array allows a set

[ Each position in an &

[ This is an aray that§

R 24 | E
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Craoting an Rrray Two-d

‘ in OCR reference language we create an array by placing the J itis pussible to represéig

vaiues in square brackels separated by commas.

N

[ The code for creating the scores array is shown below: ] [ An example of a \
_ - N e
N '

N

7

Ar empty array of a set size can al

—

© 2ig2ag Education, 2026

Two-dimensienal Arroys i:m%
‘ it is possible fo representa t(a;ri;; Zt.rv;;’i.ues using a two-dimensionai ] [ In code we create a 20
[ An example of a two-dimensional array is shown below: ] [ The code for dia

© Zig2ag Education, 2520

frrays and FOE Loops flera

COPYRIGHT
PROTECTED

v

‘o)

AFOR loop can be used to cycle through e: [ A FOR loop can be us

ha

This exampie can be used o cyr! This exampla can b

H
N H
& !

(24

 Education
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oy

frroys ond FOR Loops

[ AFOR loop can be used to cycle through each value in an array. ]

This exampie can be used to cycle through each value in the
1D scores array.

&Q& L2 o4 T

N\
NN
{24

© 2ig2ag Education, 2026

KX

frre

[ A FOR loop can be us

This example can

{24

freoys and FOR Loops

[ AFOR loop can be used to cycle through each valus in sn array. ]

Tris exampie can be used to cycle through esch value in the
10 scores array.

\
124

i
N

© Zig2ag Education, 2520

Hrray

[ AFOR loop can be u

This example can b

)
falEis i

XN

frroys ond FOR Loops

[ AFOR loop can be used to cycle through each v

This exampie can be used to

124

{98
121

intha

21 & {84} {78

© 21gZag Edusation, 2028

frre

[ A FOR loop can be us

This exampla can b

?
!
!

NN # |

{24
198
i21
{44

COPYRIGHT
PROTECTED

9

ag

 Education




frroys ond FOR Loops

[ AFOR loop can be used to cycle through each value in an array. ]

This exampie can be used to cycle through each value in the
1D scores array.

NN 7

{24

© 2ig2ag Education, 2026

frre

[ AFOR loop can be ugy

This example can

AR

{95
121
{44

fotaboses

Adatabase is 3 collaction of data that is grouped togethar in an J
f

organised way. Databasas store data in tables, this is an example ¢
a fable that is used to store student details.

- s

1 John Curiis 12 Brook Lane 21/33/1930 Male
2 Ben Jackson 1 Toiters Lane 15/04/184%0 haale
3 Sarah Smith 60 Belsize Rd 6/08/1990 Female

Each individual piece of information in a table is known as a field, for
axample LastMName is a field.

© Zig2ag Education, 2520

Adatabass is a colledy
crganisad way. Databa
a table th

Nl John ]
\ 2 Ben
2 Sarah

Each individual piece o
exXaii

Alf the information relgl
record, for examy

Bepords

Usually specialised software is used to create and
databases. Howaver, a 2D array can be use
with 2ach 1D array forming

Here is an axgrapis

using & 20 array:

18G01 03/05/18
Carel 21023 14106116
Steve 18730 19/06/15

© 21gZag Edusation, 2028

be kept afte

[ Sometimas it is nece:
( Here is an example
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Gracting o Flls

[ This example program shows how a new file can be created and ]

data writtan to it

AT

© 2ig2ag Education, 2026

[ This exampie progr:

Craating o Fiis

This example program shows how a new file can be created and
data written to it

© Zig2ag Education, 2520

[ This example prograny

Cresting o Flle

This example program shows how a new fiie can be 3
data written to it

3

© 21gZag Edusation, 2028

[ This exampie prograns
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Photocoplabiadigital rasources may oniy be
copied by the purchasing institution on a

sinigle site and for thieir owe © 2ig2ag Education, 2026

sub program is a sec
can be callad wh

Programs an

[/\
[ Sub programs are us
[ There are tw

Procadures

A procedure is a sub program that doesn’t return a vaiue back
to the main program.

This is an exampie procedure that will output the text "Computer”,
"Science”, "Rocks” whenever it is called.

[ A procedura or function won't run uniess it is calied. ]

Computer i
Science

—_nnm:m:h:n

7

© Zig2ag Education, 2520

Sometimas procedures
their job. T

Pararneters are ike
functicn exp

I this examipie the va
Height parameters:

Poramelers

[ Sometimes procedures and functions need data in ol

their job. This is where parameter:
Farameters are like plac rocedure or
function exp is called.

. ==

50

© 21gZag Edusation, 2028

[ Afunction is a sub prog

[The returned value tak

[ This is the areaCi
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Yoriable Scope

[ Where a variable can be accessed within a program depends on the j

variable scope. There ars two types of variable:

This example
program faatures
a procedure o
calcuiate speed.

ituses both a
locat and & global
variable.

© 2ig2ag Education, 2026

Photocopiable/digital rezcurcss may only ba 32
copied by the purchasing institution on a R
singie zite and for their own use

(Structur:

intreduction

Structured Query Language {(SQL) is used to search databases
using queries.

Clueries are used to manipulate the data in a database; for sxample,
searching, adding, editing or deleting recards.

The SELECT command is used
to choose which fields you wart
to show.

Structured Query La

1 John Curtis 12 Brook Lane 1 27/03/1990 Male 1 John
Z Ben Jackser 1 Totters Lane 15/04/1980 Maie 2 Ben
3 Sarah Smith 60 Belsize Rd 06/06/1990 Female 3 Barah
© Zig2ag Education, 2520
introduction

‘ Structured Query Language (SQL) is used o search

using queries.
Queries are used to manipulate Sg; for example,
shing, & records.
; The WHERE command is used to

filter the results.

1

John Curtis 12 Brook Lane  { 21/03/1980 Maie

2 Ben Jackson 1 Toiters Lane 15/04/1990 Maie

[

Sarsh Sraith 60 Belgize Rd 06/06/1984 Femasie

© 21gZag Edusation, 2028

Structured Query L

{
|

Queries sre used to ma;

searching, a

A

Jehn

2

Ben

2

Sarah
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introduction

‘ Structured Query Language (SQL) is used fo search databases ] [ ORDER BY is usaed

using queries.

searching, adding, editing or daieting records.

[ Queries are used to manipulate the data in a database; for example, ]

Here are the results of this query:

£

1 John

2 Ben

Sarah

John 21/56/1890

Ben

© 2ig2ag Education, 2026

GROER BY Comb

[ ORDER BY is used to set the order in which the resuits appear. ] [ Muitiple condition

The results of this query will be
displayed in descending order by
the Last_Name field.

Ben Jackson 1 Totters Lane 15/04/1930 Maie

This query witt returt

1 John Cuitis 12 Brook Lane  § 21/03/1890 Maie

Excluding the DESC command will i3 {100
resuit in the records being : :
displayed in ascending order.

© Zig2ag Education, 2520

LIKE COPYRIGHT

PROTECTED

The LIKE operator can be used with the WHER
results that meet a certaing

[ The LIKE operator carz:.

teris used as a
sideard, this can be used fo
represent any sequence of

characters.

2 Ben Jackson 4 Toiters Lane 15/04/1990 Maie i3 Barah

{4 Siusan

ag

 Education

4 Susan Wiight 8 Cancnbury Rd 1 18/0%/1890 Female

© 21gZag Edusation, 2028




Photocoplabiadigital rasources may oniy be
copied by the purchasing institution en a

single site and for their own © ZigZag Education, 2020

[ Whiern designing pro

[ There are th

s
e

N

3

input Volidetion

ar mistakenly, are likaly to input data that it is not designed to
accept.

it is important to anticipate that users of your prograrns:, intentiona?ly]

This is where input validation comes in. It enables programs io
check that data entered meets ceriain rules.

[ Types of validation inctude: ]

A
s

© Zig2ag Education, 2520

Range checks are used

[This example code ch

Length Checks

Length checks are used to test whether the val
specified length.

This exampie code ch

erad is at izast

\\\\\\\

n\\ \

&\\\\ "Password
\\

/

© 21gZag Edusation, 2028

For programs that
handie personal or
sensitive data it if
often nacessaiy to
inciude user
authentication. This
is usuaily achiaved
Dy reguiring 2
usemame and

password.

This example code
wilt not aliow the
user to continue
untif they enter a
valid password

- " J

COPYRIGHT
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futhentication

For programs that
handle personal or
sensitive data it if
often necessary to

include user

authentication. This
is usually achieved

by requiring a

username and

password.

This exampie code
will not atlow the
user to continue
i they enter a

valid password.

- -

© 2ig2ag Education, 2026

For programs that
handie personal or
sensitive data i1 if
often nacessary to
inciude user
guthentication. This
is usuaily achisved
by reguiring a
usernams and
password.

This example code
wilt not aliow the
user to continue
untif they enter a

valid password.

" J

futhentication

For programs that

handle peraonal or
sensitive datg it if
often necesssry 1o
include user

authentication. This
is usually achieved

by requirng a

username and

passward.

S e O e
ottt §\\\\\\\§ ...... e
yser o continue RNRRE
il they en \\\\\\ »»»»»»
-
R NN

© Zig2ag Education, 2520

For programs that
handie personal or
sensitive data it if
often necessary to
inciude user
authentication. This
is usually achieved
By requiring a
username and

password.

This example code
will not aliow the
user to continue
untit they enter a
valid password.

futhentication

For programs that
handle parsonal or
sensitive data it if
oflen necessary to
include user

password.

This exampie code
will not allow the
user o continue
untl they enter a
vaiid password.

§§§\S\\\\\\\§§“
R

R

© 21gZag Edusation, 2028

For programs that
handie personal or
sensitive data it if
often nacessaiy to
inciude user
guthentication. This
is usuaily achiaved
Dy requiring a
usemams and

password.

This example code
wilt not aliow the
user to continue
untit they enter a

valid password.

- " J
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futhentication

For programs that
handle personal or
sensitive data it if
often necessary to
include user
authentication. This
is usually achieved
by requiring a
username and
password.

This exampie code
will not atlow the
user to continue
until they enter a

© 2ig2ag Education, 2026

it is important 1o ensy;
that §

Programmers often work
to edit an

Programmers also off
data, using good pro
bacn

Y Y

There are four main
i3]

SR

Ysing Sub Programs

To make code easier to understand and ma
down into sub programs.

it shouid be broken]

f£ach sub program should periorm a separate function. enabling
them to be worked on individually.

member being assigned a separate sub program to develop.

Teams of programmears can work on a progran: togather by each ]

© Zig2ag Education, 2520

i is important to 1
programs have mearn
Single letter variabl
An exception 1o

Spaces cannot be use
aiternative matl
Th

M

Comments ond Indentotion

y blocks of cede

Use of commenting.

Comments are designed o help the programm
function of each section of code and are i

The use of indentation hel

eaxi othar,

Use of indentation

© 21gZag Edusation, 2028

Testii

Phatocopiablo/digital resources may only ba
copled by the purchasing institution ona i
singia site and for their own usa
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Tasting

~
itis imporiant to test our programs o ensure they work a5 we expect
them to. There are two main fypes of testing:

\\\\\\\\\\\\\\\\\& Carried out during development, usually on
Q\\\\\\Q\\\\\\\% ‘ individual sub programs or moedutes.

Carried out at the and of the developmeant
process. Tasts tha program as a whole.

© 2ig2ag Education, 2026

-
When testing our

A
-

There are four type:
l§

"

well within the th

normal range typ

of what ihe
should be
acoapted.

Yest Toble Exomple

est the highest ‘Mark

\ o Boundary 25 Mark valid’ o
allowable integer vaiig

Test value highar ‘Mark out | ‘Mark out

-

Errors of ‘Bugs’ oocus

-

Being able to identify 3

There are main

S

Suntox Errars

Syntax errers occur when part of tha code breaks th:
programming language

This could be as simpie as fo
forgetting to

SN
M\

© 21gZag Edusation, 2028

Alogic errer cccurs
BITOT Messages

This is due to an errc
simple as using the wi

i
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oolean Logic

Photocoplabiadigital rasources may oniy be
copied by the purchasing institution en a

single site and for their ow © ZigZag Education, 2020

[ Logic gates are tha fu

[ There

\\\\\\ib\\\\\\\%

The NOT gate
reverses the input.
soif 1is inpufted
into a NOT gate it
will output G.

Combining Botes

[ Logic gates can ba combined in ordar to create ingic circuits. ]

For example:

T 1]
o ____:3’# ::::»—————O

© ZigZag Education, 2020

[ All the possible outco!

[ Ve start by filling |

Truth Tables (2)

Here is another truth table for a logic diagram fe:
gates.

il

© ZigZag Education, 2028

When completing truth
all the pc

need truth tables with fo

Start with the second in
alternate 0s and 1

for the first input we alt

[ Logic diagrams with twax
[ pairs of 0s and 1s

When there are three |
there should be sight ro
the first input slternsting

of four 0s and 152
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togic Stotements

Here is an exampie of & logic statemeant:

J

[

[Tms logic statemant shows that G is 1 if efther or both A and B are 1. ]

‘ We can also combine Boolean operators fo create more complex

logic statemnents.

in this case the NQY operator is appliad to th
this means :

[ You may ba asked to m

A system is used
Aheartrate (H) m
» Anoxygen (O) is
¢ Analamm (A} is s
reagings ars cutsidei

»
.

COPYRIGHT
PROTECTED

g

 Education




