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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 covered are as follows: 

e Data Storage Units 

e Number Representation 

o Binary Arithmetic 

o Characters and Images 

~~~~ Sound 

e Computational Thinking 

e Designing and Writing Programs 
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Tracing Algorithms 

Sorting Algorithms 

Searching Algorithms 

Programming Concepts 

Data Types 

String ~!Janipulation 

Data Structures & File Handling 

1111 Sub Programs 

1111 SQL. 

Ill> Defensive Design 

Ill> Testing Programs 

118 Boolean L_ogic 

For each of the topics above, there is an animated presentation, providing a step-by--step wal.k-·through of the key 

concept, pl.us a worksheet giving students the opportunity to demonstrate their understanding. 

These presentations and accompanying worksheets can be used in a number of ways: 

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

v· The worksheets can be used as homeworks to test understanding . 

../ The animated presentations make perfect revision aids, 

../ 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 devices 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 CD (PDF password~ 10595). 

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

~~~~ Binary Conversion 

~~~~ Binary Addition 

e Binary Search 

e Binary Shift 

o Bitmap I mages 

~~~~ Bubble Sort 

~~~~ Calculating File Sizes 

e Hexadecimal 

118 Insertion Sort 

o Logic Diagrams 

118 tv1erge Sort 

118 Truth Tables 

o Unit Conversion 

,:;t'%1'*'"""-':::::"")~~:-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
:~.%.~.····=::::·:·:·1~ •• ;-:'.tii~ The CD contains the resource contents in a range of electronic formats/ all linked together via a HTML 
'tli==t=~--~~- frontend (indexJ1tml). If using on a netvvork, it is recommended that you provide a shortcut to the 

··:... ''·'····· ===:::==·· frontend to allow easy access for students. 

Alternatively, files can be accessed directly by navigating to the relevant folder on the CD. 

Alex Hadwen-Bennett, September 2020 
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Data Storage Unit 
1. Give the file size shown below in bits {show your working). (2) 

2KB 

2. Give the file size shown below in bits (show your 

1MB 

3. Give the file 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 

6. Give the file size shown below in 

50,000KB 

7. Give the file size shown below in gigabytes (show your working). (2) 

2,000/VIB 
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8. Calculate the storage requirements for the text file detailed below. (2) 

Nurnber of Characters: l 000, Bits Per Character: 8 

9. Calculate the storage requirements for the text file detailed below. Giv 

f\.Jurnber of Characters: 1 00, Bits Per Character: 8 

10. 

Lorem · 

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

\tVidth: 10, Height: 5, Colour Depth: l 0 

12. Calculate the storage requirements in bits for image detailed below. G. 

Width: 80, Height: l 0, Colour Depth: 2 

13. 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. storage requirements in bits for the sound file detailed b 

Bit Depth: l6b, SotTlple Rote: 1OOOHz, Durotion: l 0 seconds 

16. Calculate the storage requirements in bits for the sound file detailed 

Bit Depth: 1 OOb, Sornple Rote: 14,000Hz, Durotion: 10 seconds 

17. Calculate the storage requirements in bits for the sound file detailed 

Bit Depth: 24b, Sornple Rote: l OOOHz, Durotion: l 00 seconds 

18. Calculate the storagg,,x:::ti~trn'?{)~'eflts in bits for the sound file detailed 
kilobyt 

Bit De . : b, Sample Rate: 1OOOHz, Duration: 6 seconds 
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number Representa 
1. Convert this binary nurnber to denary. (1) 

0 0 0 0 0 0 0 

2. Convert this bina1y number to denary. (1) 

3. 

0 

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

0 0 0 0 0 

5. Convert this bina1y number to denary. (1) 

0 0 0 0 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 .. '· ... :·:·,···:·:·:·:·:-:-:-:-· 

9. 

100 Convert the denary number 255 into binary. (1) 
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11. Convert the binary number 110101 into denaty. (2) 

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

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

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

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

binary number into hexadecimal. (1) 
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19. Convert the denary number 186 into hexadecimaL (3) 

200 Convert the denary number 97 into hexadecimaL (3) 

2.1. Convert decimal number A7 into denary. (2) 

22. Convert the hexadecimal number FF into dena1y. (2) 
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Binarv Arithmeti 
1. Cornplete the following calculations (show your working). (18) 

a. 0010 b. 

+ 0001 

·------·--------' 

d. 

g. 0011 h. 

+ 0111 

, ____________________________________________ _] 

0001 

+ 0011 

·:::· 

'--------~ .-:::~: :::{:= .·::::::::;. .. ·.: tl \t 
:r~::::::::;:}t·;:::.~,::::: }~: 

:::::{\::::::::::;:::::{}. ::::::::::::=::f: 

0111 

+ 0011 

01 'll 

+ 1111 

[ ____________________________________________ _] 

c. 

f. 

i. 

2. ldentify the calculations from the previous question in which an overfl 

be stored. (2) 

3. Carry out this calculation: 11001 + 1110110 (2) 
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5. Carry out this calculation: 110 ll 0 + 1110010 l (2) 

6. Carry out this calculation: l 0101100 + 100110 (2) 

7. the questions 3 to 6 in which an overflow 

8. Perform a !eft binary shift of 1 on this binary number and convert both 
nurnber to denary. (3) 

0 0 0 0 0 0 0 

9. Perform a !eft binary shift of 2 on this binary number and convert both 
number to denary. (3) 

10. Perform a right binary shift of 1 on this binary 
to denary. (3) 

... · ..... :·:·>···:-:·:·:·:·:·:-:-· 

0 

11. Perform a right binaty shift of 1 to this binary number and convert 
number to denary. (3) 
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12. Perform a right binary shift of 1 to this binaty number and convert bo 
number to denary. (3) 

0 0 0 0 0 0 

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

0 

14. shift of 3 to this binary number and convert both 

0 0 0 0 0 0 0 

15. Perform a right binaty shift of 3 to this binary number and convert bo 
nurnber to denary. (3) 

0 0 0 0 0 
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Characters and I 
1. Complete the character code table below: (3) 

F 01000110 

G 

H 

2. ASCII and Unicode uses 16 bits. What 

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

4. The bitmap image represented below uses 0 to represent white and 1 
Recreate the image from the binary code. (4) 

1,0,0,0,0 

1,0,0,0, 1 

L l, L 1,0 
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5. What is the colour depth of the irnage shown above? (1) 

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

7. 

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

:~::~:~::~::J 

Characters and Images Page 2 of 3 
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9. What is the colour depth of the irnage 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 to represent white. (3) 

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

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

B 

0 0_1 

A 

B 

c 

0_3 0_4 

• • 

0_5 

c 
0_6 

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) 

0.2 ~J. 4 0_6 
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5. What is the sample rate of the digitised sound shown below'? (1) 

6. 

7. 

8. 

9. 

10. 

0 0.25 0_5 0_75 1 

:::::::::}~~: 
'------------------.. · . .::::?,~,~~~"--"··:.::;-------------,:: 

c:En~:J~t::Wmrmmo!;~'\~~~~n :elow? C 1 J 

· .......................................................................................................................... : ........................................ . 
0 0_5 1 1._5 2 

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

Describe the meaning of the term bit depth. (2) 
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Computational Thin 

b) Decon1pose Problem 1 into its key components. (7) 
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b) Decon1pose Problem 2 into its key components. (8) 
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Designing and Writing P 

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) 

Designing and Writing Programs 

Used to control the poth token th 
the result of o condition. 

start or end o 

d to indicate a process, for ex 
calculation. 

Used when doto needs to be inpu 

Used to coli o pre-defined olgorith 
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4 a) A security light is activated when it is dark and movement is detect 
below. You need to cornplete it (4) 

Start 

Movement 
Detected= 

True 

Light On 

DelayD sees 

Light 

No 

b) Design an algorithrn in pseudocode based on the algorithm you co 
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Students are completing test. If they score 80 or above they will be given aJI 
above they will be given a B grade! if they score 60 or above they will be giv\i~ 

;ill:: ::::na :t~u:::~:~iagram to design a solution to the program given a~ 
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5. c) Design an algorithm in the form of a flow chart that can be used to tl 
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1. 

Tracing Algorithm 
Cornplete the trace table for algorithm shown below. (4) 

start 
end 4 

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

n(=.:xt index 

2. Complete the trace table for algorithm shown be!owo (3) 

countdown = 5 
targ~:.:.:t ==== 0 

while countdown >= target 
if countdown > target then 

print ( CC)UI1 tciOitln) 
else 

print(nBlast Offln) 
endif 
countdown = countdown - 1 

endwhile 

Tracing Algorithms Page 1 of 2 
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3. Cornplete the trace table for algorithm shown below. (5) 

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

i ::: () 

score = 0 
~en = answers.length 

while • < len 
if answers[i] == responses[i] then 

score = score + 1 
endif 

i + 1 

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

procedure rnyProcedure(vall, val2, val3) 
t.empl vall 
temp2 = val3 

vall = temp2 
val3 = templ 

::: ::?'::::::::: :t:f: ~::~, 
print ( v a 11 ) .. -:-::::::::i\:~: :::' ::::/W :\:: 
print ( V,?,,,J,;2:::ift::::::::.:::r:::.~~} :::: :;:~ 

t . :. ' \ '<;::::::- ·::):·: ::}::~:~ 
end p · u::S'@ :::~, 

rnyPr re(1,2,3) 

vall I vol2 I vola I templ I temp2 I Output 
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Sorting Algor 
1. Cornplete the table below to show the state of the list after each swap 

sort algorithm. (4) 

Swap 1 

Swap2 

Swap3 

Swap4 

2. 

Pass 1 

Pass 2 

Pass 3 

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

Swap 1 

Swap2 

Swap3 

Swap4 

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

Stage 2 

Stage 3 

5. 

Stage 2 

Stage 3 

Stage 4 
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6. Cornplete 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 

25,60, 12,19,45,32 

Stage 4 

Stage 5 

Stage 6 

Stage 7 

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

Banana, Kiwi, Pear, App!ei c;rapei Peach 

Stage 1 

Stage 2 

Stage 3 

Stage 4 

Stage 5 

Stage 6 

Stage 7 
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9. Cornplete the table below to show how this list would be sorted using 

Stage 1 

Stage 2 

Stage 3 

Stage 4 

Stage 5 

Stage 6 

10. identify these two standard algorithms. (2) 

G.o.de 
for i=l to list.length - 1 

pos = l 

while pas > 0 AND list[i] < list[pos-1] 
temp= 1ist[i] 
1ist[pos] = 1ist[pos+l] 
1ist[pos+l] temp 
pos = pos 1 

enciwhile 
next i 

actl_ve = true 
while active == true 

active = false 
for i=O to 1ist.1ength 2 

if 1ist[i] > 1ist[i+l] th~n0 
temp = 1 i s t [ i ] .,;~::•:•:•:·· ~:t:•:•:···f:· ~:lt~ \t 
1 i s t [ i J = 1 j.,.{; ·:~r·~:,::~::::i ttJJf.,.,.,., .. ,,.· 
1 i s t [ i ... ::hib{t·t~::::::::~::::~··.:t .. ~:~:~ri~ 
.9- 7 .. :l::::::;~::::i:~:::~::··::1:i.;t,,.,,,:J''t'~·'u e 
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Searching Algorith 

18,24,31,44,58,63, 70,98 

Apple, Banana, Kiwi, Orange, Pear 

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

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 Li 
identified in question 3? (1) 

5. How many comparisons would be needed to find 'Pear' in the List E usi 

in question 3? (1) 

6. hk:,:::::::~:::f~t,:=t~tiij::::(how how the binary search algorithm co 

1rst stage has been completed for you. (2) 

31 44 58 
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7. Cornplete the table below to show how the binary search algorithm co 
value 'Peach' in List E. (3) 

8. Complete the table below to show how the,,,,b,h::Gtrr~,~~~~~i!·ilx:h algorithm co 
value 27 in List C. (4) '''=' .. ··,,,,,:,}''' ·:<'· 

9. identify these two standard algorithms. (2) 

Code 
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 if list[mid]< target then 

last ===: mid --- 1 
else 

first = mid + 1 
endif 

endwhile 
return -1 

index < list.length 
if list[i] == target then 

return i 
endif 
index index + 1 

endwhile 
ret.urn -1 

endfunction 

Searching Algorithms Page 2 of 2 
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Programming Cone 

t.rue 
numl = () 

= 1 to num 
t ("Hello") 

num2 = next index 
total = numl + num2 
print(total) 
choice =input() 
if choice == "N" then 

repeat = false 
endif 

endwhile 

1. Give 

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

Program A 

Program 8 

Program C 

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

Program A 

Program 8 

Program C 

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

Program A 

Program B 

5. 

Constant name Program 

Programming Concepts Page 1 of 3 
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6. Give the line number where iteration occurs in each program. (3) 

Program A 

Program B 

Program C 

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

Program Line Number 

9. m(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 Page 2 of 3 
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12. Identify the output of Program D below given the following inputs. (3) 

0 

10 

3 

Programming Concepts 

num = input () 

if num MOD 2 == 0 AND num > 0 

print ( rr T ~iP e 1 n ) 

elseif num MOD 2 > 0 then 

print ("Type 2 n) 

Page 3 of 3 
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Data Tvpes 
1. identify the appropriate data type for each variable. (3) 

P1ayerName ''.John Smith!! 

BestScore 5000 

1iJors tScore 

Game False 

Difficti1ty ''M" 

2. Explain why the data type you chose for A.verag·escore is suitable. 

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

BookName ''Great Expectotionsn 

InStock? True 

Price 5.99 

Pages 

Aut "Charles Dickens" 

Data Types Page 1 of 2 
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4. Give a suitable example and identify the appropriate data type for 

FirstNa.me 

La.stNa.me 

Gender 

Age 

nurnl\ H 62 H 

numB n54n 

numC u32u 

nurnl-\ l int (numA) 

numB i int(numB) 

numC i int(numC) 

total = numA i + numB J_ + n 

total s = str(total) 

p:cint ( nTota1: n + tota.l s) 

5. State the data types of the following variables frorn the example progr 

nurnP.~. 

nurnA l 

total s 

6. Giveth 

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

Data Types Page 2 of 2 
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String manipulati 
#variables: 
messagel 
message:!. 
message] 
nu.ml 5 
num2 = nsn 

nr love n 
ncomputer ScienceH 
nMy lucky number is n 

1. What would be the output of the program shown 

message = rnessagel 
p:rint(rnessage) 

( 1) 

2. What e the output of the program shown below? (1) 

message = message3 + str(numl) 
print:: (messa9e) 

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

4. 

5. 

6. 

7. 

total = str(numl) + num2 
p:rint(total) 

Write the code to output the rnessage !/I love Computer Science and M 
use of aH the variables defined at the top of the page. (3) 

to output 1/love/1 from the string stored in the messa9 

Write the code to output the string stored in the message2 variable i 
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8. Write the code to output the string stored in the message2 variable il 
r·------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------1 

9. Write the code to output 'ce' frorn the message2 variable in upperca$~~ 

~r~5."!Ih''ih'l'=flpr of characters] characters in the sentence' :::::: 

*' :the sentence to uppercase and outputs it in this format:~~~~ 

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

4111 asks the user to input a character 

*' 
• outputs it in this format 'The ASCI! code for [inputted character[~I 

12. Write the code for a prqg;;f&i''tF~t[CJt\}~~~t~~~~::::jg{!~3) 
• c::f:::::m::!jj:~;!·!~!l ... ~·:jj~::~':pt=t"':~·· c~aracter code 

• 
• ts it in this format: /[character code] is the character code ·~J 
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Data Structures & file 

Value Ben Susan Polly Steven 

1. Which value would names [ 2 J return from the names array shown ab 

2. names array sh 

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

Value 87 I 16 58 29 

4. Which value would s a1 e s [ 1 J return from the sales array shown ab 

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

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

7. 
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0 98 34 83 19 

1 12 25 70 63 
38 32 54 81 

8. Which value would result.s [ 1, 2 J return from the results array sh 

10. Write t e results array shown above. (3) 

110 Draw a table to represent the array that this code would create. (4) 

array ages=== [[23,65,12,76], [41,76,34,87], [61,54,6 

12. Write a program that reads the data from the visitors.txt filef calculate 

back to the file. (5) 

23 
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Numl 
Num2 
Num3 

Sub Programs 

input ( nEnter :Num 2 n) 
input ( vrEnter Num 3 vr) 

Total :=== 0 

pri 

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

Answer = Addit 

print (Ansv,Jer) 

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

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

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

3. Identify the pararneters 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 local variable is declared in Program A. ( 

6. 

7. I variable from Program B. (1) 

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

11. 

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

13. 

Sub Programs 

01:. 1"'''~; •• ~,;0~~:~:r'.·~1::·.f:1~·:~::;1.t:~~~~~·~~,:::;~ n you wrote in the previous qu 
r 1 rays contained within the 20 temps array 

[ [19, 22, 20,17' 21, 18, 16]' 
[24,23,24,24,22,20,21], 
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Structured Querv langua 

Daisy Poodle 

2 .Jock Lobrodor 

3 Beagle 

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

SELECT Name, Breed, Age, 
FHOM Dog 
\rrt-IERE Age > 1 

2. Write a query that returns aH the male dogs! showing only the Name a 

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

4. 

SELE 
FROM 

LON London 

BRM 

GLS 

LIV 

WHERE Population < 1000000 

Structured Query Language (SQL) 

8907918 
1153717 
612040 

579256 
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5. Write a query that returns all the cities with a population larger than 7 

and Population fields. (3) 

6. Write a query that returns aH cities with a population greater than 6001 

order by Name. Show ali fields. (4) 

7. Shown s the design for a table called DVD. Write a query that 

of 0. Show all fields. (3)D 

DVD (DVD ID, Title, Rating, Genre, Stock Le 

8. Write a query that returns aH DVDs in the family genre, with a U rating. 

9. Write a query that returns aH DVDs in the action or horror genres. Sho 

11. Write a query that returns aH DVDs in the horror genre with a stock I 

Only the Ti t1e and St.ock Leve 1 fields should be shown. (3) 

Structured Query Language (SQL) Page 2 of 2 
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Defensive Desig 

mobile === input () 
if mobile.length != 11 then 

print ( nNumber Invalidn) 
else 

print ( nNumber Validn) 
endif 

print 

: " ) 
value: ") 

Subtract, M: Mu1tiplyn) 

e1seif c: == nsn then 
r :=== a1 a2 
print(uResult: u+str(r)) 
else 
r = al * a2 
print ( nResult: n+str (r)) 
endif 

1. Which of the example prograrns is an example of range check validatio 

2. Which of the example programs is an example of length check validati 

3. A weather station records daily temperature readings in London, no 
or below -20°C. Design a validation algorithm to check the temperatu 
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4. 

5. 

Write an authentication routine that will continue to ask the user to ent~ 
until their credentials are entered correctly. Ensure appropriate messag~~l! 
and invalid credentials. Ensure the program is maintainable by using gdj~ 

~ 
' -' -' -1-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------'llllll 

12 ill 
' -' -' -' -' -
i3 I 
' -' -' -' -
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6. Rewrite Program C making the changes you suggested in question 5 Jl 
validation routine. (6) :::::: 

1 ~ m 

,{,,,,,,,,,,:,,.:::::::t:::::::. ~~~::;;~::::;}'irj b 

Defensive Design Page 3 of 3 

=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~=~= 

z 
{i!!:::,t:::::::::r::ii::::: 

:::::::::::::::::ii!!:::::::!!iii:: 

iiiiii':::::::::iiiiii:::::::iiiiii 

() 

!l[:i#\::111 

0 
::::::::::::::::::!i!:::::::l!!ii:: 

:::::::::::::::::t:::::;:::::::: 
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Testing Program 

1. 

if mobile.length != 11 then 
print ( vrNumbe.r Inval iclrr) 

el.se 
print ("Number Valid") 

endif 

Norr1lal 

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

Boundary 

lnvolid 

Normal 

Testing Programs Page 1 of 3 
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Age = inpu.t ( nEnter you.r a.gen) 

Gender === input ("Enter your gender") 

if Gender == "Female" then 

Message Name + 11 is my friend and he is 11 + 
else 

Message Name + 11 she J.s n 

endif 

:cint . 

3. e number where a syntax error occurs in Program C {1) 

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

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 qu 
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input("Ente.r your eat's age") 

function AgeConvert(CatAge) 

NewAge = CatAge * 7 

return CatAge 

endfunction 

HumanAge 

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 ~the previous qu 
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Boolean Logic 
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) 

Boolean Logic Page 1 of 3 

z 

() 

z 

0 

COPYRIGHT 
PROTECTED 



4. Cornplete the truth table for the logic diagram shown below. (3) 

y 

5. 

y 

c 

A 

B -z 
c 

A 
B z 
c 

6. Complete the truth table for the logic 
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7. Construct a logic diagram to represent the logic of the scenario below. 

• A greenhouse climate control system to control the opening of a 
• A temperature (T) sensor is used to monitor the temperature inside 
181 A humidity (H) is used to monitor the humidity inside the 
181 A manual switch (M) is used to manually open the vent 
411 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 to represent the logic of 
symbols WJ M; 5 and Ao (4) 

411 A house has a security system fittedo 
• A window {W) is used to detect if any of the windows have been 
• A movement sensor (M) is used to detect if there is any movement 
181 The activation switch {5) is used to turn the alarm system on. 
181 The alarm (A) is sounded if the alarm system is on and either the 

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

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

Data Storage Units 

1. 1 mark for correct answer (16,000b) 1 mark for working (e.g. 2 * 1000 * 8) 

2. 1 mark for correct answer (8,000,000b) 1 mark for working (e.g. 1 * 1000 * 1 

3. 1 mark for correct answer (500,000,000b) 1 mark for working (e.g. 0.5 * 1000 

4. 1 mark for correct answer (2KB) 1 mark for working (e.g. 16,000 I 8 /1 000) 

5. 1 mark for correct answer (0.1 MB) 1 mark for working (e.g. 800,000 I 8/1000 

6. 1 mark for correct answer (50MB) 1 mark for workinrt.f::~~~:d't::,ti~'o,ooo /1 000) 

~0. j ~~:~;:;:;;:~j,~liliii~~i~~~~!:~!~~~;~)~:~r~~:i~:)B) 1 m 

11. 1 mark ,dm§h;~er (SOOb) 1 mark for working (e.g. 10 x 5 x 1 0) 

12. 1 mark ct answer in bits (1600b) 1 mark for working (e.g. 80 x 10 x 2) 
(2008) 

13. 1 mark for correct answer (48b) 1 mark for working (e.g. 6 x 8 x 1) 

14. 1 mark for correct answer (128b) 1 mark for working (e.g. 8 x 8 x 2) 

15. 1 mark for correct answer (160,000b) 1 mark for working (e.g. 16 x 1000 x 10 

16. 1 markforcorrectanswer(1,400,000b) 1 markforworking (e.g.100x 14,000 

17. 1 mark for correct answer (2,400.000b) 1 mark for working (e.g. 24 x 1000 x 1 

18. 1 mark for correct answer in bits (600,000b) 1 mark for working (e.g. 100 x 10 
kilobytes (75KB) 

Number Representation 

1. 64 

2. 7 

3. 80 

4. 22 

5. 196 

6. 0001 0100 

7. 1100 0000 

8. 0100 0100 

9. 0000 1111 

~ ~: ~ 
1

::;~ ;:; ::;~:~: ••• ~~~ ~·••l;~l!(\~I;~;~!~~::~~:~:~:r t~a~:r;:~:;.1::~:~~:)n 
13. · ir{':.:~::~:'j~f~ij':iq ~ark for the correct answer (01 00111 0) 

14. 

15. 01001011 

16. 11111010 

17. 6F 
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~ :: ~~ark for working ( e cg. converting to binary first - 1011 1 011) and 1 mark fodl 

20. 1 mark for working (e.g. converting to binary first- 0110 0001) and 1 mark for:!~~ 
21. 1 mark for working (e.g. converting to binary first- 1010 0111) and 1 mark for~\~~ 
22. 1 mark for working (e.g. converting to binary first- 1111 1111) and 1 mark fori!~ 

~in: :~r:~~::l:!:~ each calculation, 1 for the correct answer and 1 for the J 
a. 

d. 

g. 

3. 

4. 

5. 

6. 

7. 

0010 
+ 0001 

0011 

11 

111 
0011 

+ 0111 

1010 

hand i. 

111 
00011001 

+01110110 

10001111 

11010000 

+ 00010111 

11100111 

11 1 
00110110 

1 mark· 

10101100 

+00100110 

11010010 

Question 5 

Suggested Answers for Worksheets 

b. 

h. 

0001 
+ 0011 

0100 

+ 0011 
1010 

111 
0111 

+ 1111 

10110 

Page 2 of 21 

C. 

f. 

i. 

0011 

1 
0101 

+ 0110 

1011 

111 
1111 

+ 1111 

11110 
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8. 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 

9. 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 

10. 

11. 

12. 

13. 

14. 

15. 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

Character I Character Code (Binaw} Character Code ( 
F 

G 

H 

01000110 
01000111 

01001000 

01001001 

70 
71 

ASCII can only represent enough characters to represent the symbols used in:i~ 
can represent enough characters to represent all symqci:W::::.fsed in all language:~j§ 

1 mark for each pair of correct rows: 

1 bit 

5 X 8 ( 1) ::: 40 ( 1) 

1 mark for each pair of correct rows: 

0,0,1,1,0,0 

0,1,0,0,1,0 

1 ,0,0,0,0, 1 

1 ,0,0,0,0, 1 

1,1,1,1,1.1 

1 ,0,0,0,0, 1 

I} 0 1 ,0,0,0,0, 1 

I} D G 1 ,0,0,0,0, 1 

1 mark for each pair of correct rows: 
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9. 2 bits 

10. 1 mark for each pair of correct rows: 

00 :1}1} 00 11 ,00,00,00,00,00 

00 :Q:I} DO 00,1 0,00,00,00,00 

00 00 00. 00,00,01 ,00,00,00 

00 00 00 00,00,00,01 ,00,00 

OD GO 00 00,00,00,00, 10,00 

00 00 OQ 

11. 6 X 6 ( 1) = 36 ( 1) 

12. 

Sound 
1. Sound is analogue (1) and computers can only process data in digital form (1 

2. A. Sample, B. Amplitude, C. Time 

3. 10Hz 

4. 1 mark for each correctly positioned sample 

0 0.2 0.4 0.6 0.8 1 

5. 4Hz 

6. 2Hz 

7. How often the samples are taken (1) measured in hertz/Hz (1) 

8. The amount of storage space (1) allocated to each sample (1) 

9. Increasing the sampling rate and sample resolution (1) increases the quality 
representation closer to the original sound (1) but ai~.P.)/:~~:tt::I~ses the storage 

10. 20 Hz x 24 bits (1) = 480 bit/s (1) .:(~::•:•:•:•• f~·;·_:_;·,_i[;:··::[it' t~' 

Compu 
1a. 

:{::::•:•:::~::.?:::::...:::::::. •::::::;:;::/:::' 

• extract that covers one of these points, the wording does not 
r. (5 marks max) 

Sequence will start at 1 and there should be 10 numbers in total 
Each number should increase by a set value 
Value should be between 2 and 10 and be selected at random 
After the sequence has been displayed to the user they should be 
User should keep being offered the opportunity to guess the next nu 
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1 b. 1 mark for each component name that captures the essence of the ones g· 
components are in a logical order 

~ Generate random value between 2 and 1 0 
e Generate sequence of 10 numbers with value between them 
e Output sequence 
~ Ask user to guess next value 
~ Check if guess is correct 
e Repeat until the guess is correct 

2a. 1 mark for each extract that covers one of the points below, the wording does 
does not matter, 1 mark for details of Celsius to Kelvins and Celsius to Fahre 
Fahrenheit to Celsius and Fahrenheit to Kelvins, 1 mark for details of Kelvins 
Fahrenheit. 

• Convert between different temperature ') .. Qi'/i!F:'''f)tliisi::i~:S, Fahrenheit and 
• Option to choose which pair of convert between 
• Option to enter the value ?::::::tr:Jvrt:; 

• R esu It should ,,,8,\!/t(::gs,::::m,f~t-{J:ili< 

2b. 1 mark 
mark if ·. 

t::::;-)}:{::::::8%!=!'ht name that captures the essence of one of the 
ents are in a logical order 

value 

Menu to choose bet\lveen Celsius, Fahrenheit and Kelvins 

Can appropriate sub program 

Celsius to Kelvins sub program 
Celsius to Fahrenheit sub program 

Fahrenheit to Celsius sub program 
Fahrenheit to Kelvins sub program 

Kelvins to Celsius sub program 
Kelvins to Fahrenheit subprogram 

Output to converted value 

Desi and Writin 

1. Algorithm 8 

2. Algorithm A 

3. 1 mark per correct symbol: 

<> 

I I [ l 
Suggested Answers for Worksheets 

rams 

Used to control the path taken thro 
based on the result of a condition. 

Used to indicate a process, for exa 
a calculation. 

Used when data needs to be in 

Used to can a pre-defined algorithm 
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4a. 1 mark for each correctly completed box: 

4b. 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 

Yifhilc:: is ac~t ive 
If the light level is less than 25 and moverr~nt is 

Turn the on 
Wait for 30 seconds before repeating 

c~:lse 

Turn t'ne 
End if statement 

E:nd v-:1hiJe Joop 

off 

Sa. 1 mark for a single top-level node with an appropriate title that describes the 
level node that is a logical sub-task (to a maximum of 3). 

Sb. 

Input 
Score 

Grade 
Calculator 

: 

Convert to 
Grade 

is greater than or equal to 70 then 

Else if score is greater than or to 60 then 
Ou 

EJse 
Output D 

End j_f statE:ment 
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5c. 1 mark for correct logic for conversion of A grade, 1 mark for correct logic for J 
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. !I! 

Start 

Output .. A~5 

Score>= 
.. fes 

60 

Output '"Off 

Stop 
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2. 1 mark per column with values in the correct order (spacing between rows is 

5 0 

5 

4 

3 

3 

2 

3. 

0 0 5 

TRUE FALSE 

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 
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Original List 54 3.4 2 
Swap 1 34 54 
Swap2 34 21 
Swap3 34 21 
Swap4 21 34 

2, 

Pass 2 

Pass 3 

3. 

Swap2 Banana Kiwi Apple 

Swap3 Banana Apple Kiwi 

Swap4 Apple Banana Kiwi 

1 ma.rk for each correctly completed row. (3) 

Stage 2 34 

Stage 3 21 

5. 

Stage 2 25 19 32 
Stage 3 12 19 25 60 28 
Stage 4 12 19 25 28 32 

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

Pear Apricot 

Grape Kiwi 

7. ·correctly completed rows (stages 1 to 6), 1 mark for 

25, 60, 12, 
Stage 2 25 60, 12, 19, 
Stage 3 25, 60 12, 19, 45, 
Stage 4 12, 25, 60 19, 45, 32 

12, 19, 25, 60 45, 32 

Stage 7 12, 19, 25,32,45,60 
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8. 1 mark for each pair of correctly completed rows (stages 1 to 6), 1 mark for 

Stage 1 

Stage 2 Banana 

Stage 3 

Stage 5 

Stage 6 Apple, Banana, Grape, Kiwi, Pear 

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

9. 1 mark for each pair of correctly completed rows (stages 1 to 8), 1 mark for 

Stage 1 

Stage 2 

Stage 3 12, 19,45, 32,7 

12,25,60 19,45,32, 79,2 

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

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

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

Stage 8 12, 19, 25, 32, 45, 60, 79 27 

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

Go.de I Algorithm 
for i=l to list. - 1 

pos = i 
\rJ b~ ~L ]_ e p o ~; > 0 r-~1-J I) ]_ i ~; -t [ ~L ] < 

= l_i_st[i] 
list[pos] = list[pos+l] 
Jist_ [pas+ J.] 
[JCJE3 == [JCJE3 - -L 

E:ndw hi 1 (j 
next i 

active = true 
while active == true 

active = false 
for.' i=O to list. 

list [poE:-1] 

if list[i] > list[i+l] 
temp = list[iJ 
list[i] = list[i+l] 
list[i+l] = temp 
active = true 

t_hen. 

endif 
next i 

E:ndwhile 

Searchi 

1. 

2. They are not sorted/ordered 

3, Linear search 

4. 6 

5. 5 

Suggested Answers for Worksheets Page 11 of 11 
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6. 1 per correct stage and correctly positioned midpoint. 

18 24 31 

31 

7. 1 mark per correct stage and correctly positioned midpoint. 

Apple Banana Grape 

8. 1 mark ct stage and correctly positioned midpoint. 

2 4 7 10 15 

15 

9. 1 mark for each correctly identified algorithm. (2) 

Code Algorithm 
function searchA(list, target) 

f_i.1~St~ ~ 0 
last = _1_iE:t. 
while first != last 

mid = (first + last) DIV 2 
!£ == list[mid] then 

return mid 
else if list[mid]< target 

then 
last = mid - 1 

else 
first = mid + 1 

endif 
endwhile 

-1 

func 

list.length 
if list[i] target then 

n::turn -·-
endi£ 
index = index + 1 

end_~rihile 

return -1 
endfunc:ti on 

Suggested Answers for Worksheets 
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Programming Concepts 

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

2. Program A: 
Program B: 
Program C: 

3. Program A: 
Program B: 
Program C: 

3,4and7(1) 
1 (1 ), 
2and5(1) 

6 (1) 
3 (1) 
10 (1) 

4. Program A: 
Program B: 

repc::at/num 1 /num2 /total/ choi·~e (1) 
nurn/ index (1) 

5. 

6. 

7, 

8. 

Program C: iterns/total/i/price/di (1) 

rate ( 1 ) in Program C ( 1) 

Program A: 
Program B: 
Program C: 

Progra 

Progra 

9. Program A (1) 

10, Program A: Asks the user to input 2 numbers (1) adds them together (1) 

11. 

12, 

Program B: 

Program C: 

the program (1) (2 points max) 

Asks the user to input a number (1) outputs 'Hello' that num 

Asks the user input a number of items (1) asks the user to in 
them to a total (1) calculates the discount and subtracts it 
total ( 1) (2 points max) 

1 mark per correct row 

> Greater than 

< Less than 

>= Greater than or equal to 

<:::::: Less than or equal to 

!::: Not equal to 

0: Invalid (1) 
10: Type 1 (1) 
3: Type 2 (1) 

Data Types 

1. 1 mark per pair of correctly ide 

·· . xample Data I 
"John Smith" 

5000 

109 

AverageScore 3437.5 

GameCom pleted False 

Difficulty 

2. The number has a fractional part I a decimal place. 
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3. 1 mark per pair of correctly identified data types. 

Variable. Name I Example Data 
Book Name "Great Expectations" 

In Stock? True 

Pages 544 

YearPublished 1861 

Author ''Charles Dickens" 

4. 1 mark per row with a suitable example and appropriate data type. 

5. nun:-J~: 

nu.rnA_ i: 

t.otal s: 

6. 4, 5, 6, 8 (1) 

7. 'Total: 148' (1) 

String (1) 
Integer (1) 
String (1) 

String Manipulation 

1. I love Computer Science (1) 

2. My lucky number is 5 (1) 

3. 55 (1) 

e.g. 95.1 

e.g. TRUE 

4. 1 mark for concatenating at least two of the variables, 1 mark for a line of cod 
the exact message making use of all of the variables with appropriate casting, 
the message to the screen. 

message = messagel 
print(message) 

+ 11 and 11 + + E:tr ( 

5. print ( rne~::; ( 1) 

6. print (rnessagel. subString (2, 4)) (1) 

7. 

8. 

9. 

print(rnessage2.upper) ( 1) . .:::~ :::: ~~~~~? .... .:::t~~~ ... 
print (rnessage2 .lower) (1) ······ {?':::::::: .. · ::) 

1 mark for extracting the 'ce' substr.iflQ:::::{::}::::r ::itk:i~'::~·;;::6B~:~!:rting the message to 
1 mark for outputting the m~,@)::?~>~/i~;·:::::l:.;t:::::::::W :}:: :-::~' 

I message rnesE:agE::2 0 E: 
pr~ 

10. 1 mark ng for user input, 1 mark for calculating the number of cha 
converting the sentence to uppercase and outputting it with the correct me 
number of characters with the correct message, 1 mark for converting numbe 

SE:ntE:nc:E: == 

characters 
(" Pl,:;as,:; input a sentence: 11

) 

sentence. lengt.h 
sent.enc~e ___ uppE:r === sE:ntE:ncE:. upper 

("There are "+str (character::::;)+" in the ::::;entence 11
) 

( 
11 UppE::rcase: 11 +sentence ___ upp(:; r) 
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11. 1 mark for asking for user input, 1 mark for converting to character code, 1 m~~~ 
with the correct message :::::: 

character = ( 
11 Please a character: 11

) ::I 
code = ASC(character) ill 

t ("The ASCI I code for n +chara.cter+ 11 i5 "+code) :::::: 

12. 1 mark for asking for user input, 1 mark for converting to character code, 1 mJ 
with the correct message :::::: 

code o== input ( H [)]_ E:ase j_ nput a character code: !! ) 

character = CHR(code) 
print (code-+-" is the character code for ''+charact(:;r) 

·:::· 

.<::~: ;:: t~~? 
.·::::::::;. ..... :.::_:_::/ ·::::::t Jf".',·.·.·.·. •' 

Data Structures & File Handling:::::; t?:::::,, ~:::::{ift~: 
---------------~ ... :::::::: ·~ ... ··""-:::::: _________ ____,, 

1. Polly 

2. names[5] 

3. 1 mark 

.. · :_~_.::::: {r·=· ·. :::::. ::·:·. ~:~t-
··· .·.· ..... ::_:_:.·_:.:_:.::~f ::::::: 

::L i(::::::~·'•' ~\.··::~\ 
•:-::::: ' ::::~:::::• :: :::::::~t: L 

-=:-··. :=:=:::-·:::~tr:= =.:.~_:::::~~~ 
.····:::::: <:::-..::::···::·:··:·:-

nam:s~ray' nam~s ["Ben", "Susan", "Polly", "Steven", ",Jamie" Jl 

:: ;~;;;;:i:::~::~:i::~i::l:~~ ~:
1

:h~ :::~~~:~:r ~:::::ted by rom mas, .I 
array 5ales = 187, 16, 58 1 29, 93, F3:1 :::::: 

7. 1 mark for correct initialisation of the for loop, 1 mark for outputting the curren(lll 
for i = 0 to narr~s.length-1 

print_ ( narne5 [ i J ) 

next i 

8. 70 

9. reE:uJ.ts[~~:,3] 

10. 
inside another :t: 

lt 1'[ 0 8' "{~ Q'3 "r) "{~:· a~:··l 1'12 2'' 0 7" ("< 0 72 J~:: a. r I.' a. ~/ r e ~=) LJ.- - - S _ --/ r, r .... ..~ l:J r u .. r _:_ ~ r .... ..~ .:_. r --/ .:_. _ , _ . - -- r -~ .... ) r U r J .... ..~ r -- r 1±:::::: 

11. 1 mark per correct row: 

23 65 12 76 

41 76 34 87 

61 54 66 32 

12 43 15 17 

12. 1 mark 
1 mark d value to integer, 1 mark for writing the total to the f@ 

open ( 11 visitors. txt 11
) 

total = 0 
'v·/nile NOT file.endOfFile() 

nwn = file.readLine() 
totaJ. =total + int(num) 

endv,;hile 
file.writeLine(total) 
file. close () 
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Sub Programs 

1. 

2, 

3. 

4. 

5. 

6. 

7, 

8. 

9, 

10. 

Program B (1)- as it returns a value (1) on line 7 

1 mark per parameter (l\, B, c) 

1 mark per parameter (NumJ., Num2, Nmn3) 

Any of 01 I 02 I 03 I 04 

07 

.A_nslr-Jer 

Tota1 

0 

10 

11. 1 mark 

12. 

13. 

mark for returning the result :::::: 

:Eun,::::t ion Divide (Numl r Num2) 

return Eesult 
E:nd:Eunct j_ on 

the values in the array, 1 mark for calculating the total, 1 mark for calculating t~1: 
the average :::::: 

function average(values) 
total = 0 
for i = 0 to values.length 

total= total+ values[i] 
n\32': t i 
averag e = total / values. 
return average 

E:nd:Eunct j_ on 

previous question and passing the 1 D sublists to it, 1 mark for outputting the rt~~~ 

SQL 
1. 

3. 

1 mark per correct statement: 
SELECT Name, 
E·-'T.ZOivJ Dog 
livHERE c~ender 

Breed_ 

1 mark per correct statement: 

FFOYI Dog 
WHERE Breed = 

11 Labrado:r 11 

ORDER B~'{ Name 
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4. 1 mark per correct row: 

" ' 9 . ' Region 
Glasgow 612040 Scotland 

Liverpool 579256 North West 

1 mark per correct statement for each of the fo!iowing: 

6. 

8. 

9. 

10. 

11. 

SELECT 1\[an:e r 

FFOYI Cit_y 
WHERE Population 

SELECT * 
FROM City 

c:t_on 

> 700000 

WHERE Population > 600000 
ORDER BY Name 

FP.OM 
WHERE 

:F'ROH DVD 
\i\fHE RE GE:n rE: 

SELECT -i<,

E·-'ROivJ DVD 
~'JHERE Genre 

SELE:C'I' * 
FROH DVD 

AND Ratj_ng 

11 1\_ction!! OR Genre 

WHERE Title LIKE The% 

SELECT TitJe, 
FROI',1 D\TD 

Stc)ck Leve1 

liT Til 

'·-' 

1rJI-IE:P,E: Genre ,== 11 Horror 11 f',)\JD Stock Levee: 1 

Defensive Design 
1. 

2. 

3, 

Program B 

1 ma.rk for input of temperature reading, 1 mark for correct logic to test if the rJ~~~ 
suitable message outputted if temperature is in range, 1 mark for suitable me$~~ 
not in range. :::::: 

Example Solution 1 

pr-i 

endif 

Temp 
if 

endif 

input () 
AND t:_emp <= 4 C then 

lJ::ce 1/Jithin range 11
) 

( "Ternperat_ure out of range 11
) 
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4. 

5. 

6. 

1 mark for assigning correct username and password value to variables, 1 ma\~ 
structure to keep asking the user to enter their details until they are correct, 1 ~1~ 
password input. 1 mark for comparing entered username and password detail~~!! 
appropriate messages for both valid and invalid details, 1 mark for appropriate:::~ 
1 mark for meaningful identifiers :::::: 

lJSerrlcur~e == u ca_r.--ol u 

==o II 

valid FALSE 
~~bile valid == [·-'ALSE 

rnarne ( "Usernarne: 11
) 

SVJOrd = ( 
11 Pas SVJOrd: 11

) 

if inpUsernarne usernarne AND inpPassword 
valid = TRUE 
print ("Logged In") 

else 

end{tint ("Invalid, ple~,~~f'"::.::::::E:':·~~t~ 
... .;:::::;.;:· :::::. ··::~:::· k:::~:~? ·.:.· 

endwhile ··:;:.::::: :~~w:····<·" ·::::- :::::~ 
.;:- .;:;:::::::··?f~;::: ::::~:::::· ': ::::::/~::: ~ 

:: .... ~:·:::::. 
::.;::-::::;: 

· rf{ib'?suggesting adding sub programs (max mark 3) if! 
1 mark . meaningful names/identifiers, 1 mark for using indentation, 1 ~~~ 
comments. 1 mark for a validation routine that ensures the user has entered di 
the validation routine repeating until a valid option is chosen, 1 mark for appro~lj 
are multiple ways sub programs could be used, any logical use should be awa~~ 

Example Solution 1 (without sub program): 

//ask the 
DUJTL1 

tv;o values their calculation 

nurn2 
("Input thE: 
("Input the 

~~bile valid == F'ALSE 

f_i_ rst_ valuE:: ") 
5ecc::mc1 value: 11

) 

c:l-t·:JiCE:; === irtlllJ.t_ ( f~.P~: .P~cld., ~;: 

if choice == 
11

}-\
11 OR choice 

Subtract, H: Hul t_i_ply 11
) 

valid == TP,UE: 

enc:li f 

(''Result: ''+str(:cesult)) 
e1seif choice == "S" then 

result = nurnl - nurn2 
print ("Result: "+str (result) ) 

e_Lse 
result = nurnl * nurn2 
print ("Result: 

endif 

Examp 

OR 

t_he 

menu and validate user input 

val i_d = FALSE 
E'liLSE rl'ihile valid == 

choice = ( 
11 l\: }-\dd, s: 

== "lA 11 OR choice if choice 
1.1al j_d 

enc1if 
endv.Jhj_1E: 
retu:r-n cbc)ice 

endfunccion 

H: Hul 
HSH OR 
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//ask Ux: 
numl 
num2 = 

user to two values for their calculation 
("Input. the first value: 11

) 

("Input the second value: rr) 

//ask the user to choose the type of calculation wou 
choi·~e ,,, mE:nu () 

//carries out the chosen calculation and the resu 
if ch.oice == "l?c" t·hen 

result = numl + num2 
nt ("r<esu1t.: "+str(result)) 

elseif choice == "S 11 t.hen 
result = numl - num2 
print ("Result: "+str (result) ) 

else 
result = numl * num2 
print ("Result: 

13Ddif 

Testing 
1. 1 mark pleted second row with test data of 11 characters: 

Description I Test Type I Test Data 

2. 1~0 ~ 
data must match the description. For test two students can choose a higher od!1 
match the description. For test three students can a value of a data type othed!~! 

Des.c.ri ptio.n Test Type Test Data 
Test the higl?estlfowest Boundary 
allowable integer 

Test a value 
higher/lower than 
allowable range 

Test a value of an 
invalid data type 

Test a value within the 
allowable range 

Invalid 

Erroneous 

Normal 

4. print(Message) 

5. 

6. 

05 (also accept lines 06 and 08). 

7. 

8. Huma eConvert (CatAge) (1) 

11118 

e.g. 5 or 22 

e.g. "one" 

Any value between 1 
and 18 

print (Name + " is " + HumanAge + "in human years.") (1) 

9. 06 

10. return NewAge 
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Boolean Logic 

1. 1 mark per correct symbol 

Gate Symbol 

NOT 

AND 

r .................... VQII, ...... ,, ............... , ....... ,,~ 

---§~ \ 

I ~~--
---§~ R~ 

l ......................................................................................... "')o ...... ~ 

2. 

3. 

INPUT1 INPUT I OUTPUT 
0 0 0 

0 1 1 

1 0 1 

1 1 1 

A B I X ¥ 
0 0 0 

0 0 

0 0 

0 

5. 1 mark for tick in correct row: 

NOT( A AN D. (B OR C)) 

A 

B z 

A 
B 

c 
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6. 1 mark 4 different combinations of inputs, 1 mark for each pair of correct outJ~ 

7. 

8. 

9. 

H 

M 

w 
M· 

A I B I c. I X I 
0 

0 

0 

0 

0 

0 

0 

0 

0 

£--V 

A = S AND (W OR M) 

w I M I s I wORM I 
0 0 0 0 

0 0 0 

0 0 
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Doto Storoge Units 

f', lower-case b is used as a shorthand for bits, and an upper-case B 
is used as a shorthand for Bytes. 

For example: 

© ZigZa!;! E<:h.!~ation, 2!J20 

Converting from Bits 

We divide by 8 to convert to bytes and divide the result by 1,000 
to get the answer in kilobytes. 

The smallest unit 
of storage is the 

bit. This can 
store a single 0 

or 1. 

Co 
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Image Storage Raquiremants 

We can calculate the storage requirements of an image 
using the fol!owing formula: 

The resolution of an image is calculated by muitiply111g the width in 
pixeis by the height in pixels. 

For example, the storage requirements for an 
vvidth of 4. a height ot 5 and a colour depth 

number 
llepresentotion 

Phcrtnr:opia!Jf'Jidigitai -'"-"JS~wrc'""s m~w nnfy beo 
cop!ea by th~ pwr:l?asing !nstirutiiJn on a 
singieo s:w and for the:r nwn use-

Binary 

© ZlgZa!;! E<:h.!cation, 21J20 

©ZlgZag E.d!.icatwn, 2~20 

SoundS 

We can calculate 
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Counting in Binary 

Each place in a binary number has a value. 
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. 

~~~~~~~2 
L ___ ~ ____ L ___ ~~ ___ _j _____ ~: ___ _j _____ ~~-----l----~----L---~~----] _____ ~ ____ _j _____ ~~----J 

Counting In Binary 

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

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

© ZigZa!;! E<:h.!~ation, 2!J20 
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Counting in Binary 

Each place in a binary number has a value. 
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. 

Hexadecimal 
HexadeciiTJal IS often used as a shorthand for binal-y as it IS quicker 

for humans to write. 

Hexadecimal is a base~16 number system, which means it uses 16 
symbols. 

It starts by using the symbols 0--9 and then switches the letters A-F. 
This 1s so that only single d1g1ts me used. 

© ZigZa!;! E<:h.!~ation, 2!J20 

Then write a 1 unde 

Finally. fill 

Hexa 

The easiest way to co 
convert it to bi , 
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Binory Arithmetic 

;,zigZag Education, 2020 

Rules Explained 
Understanding the reasoning behind the t·ules can help you to 

und<m;tand how binary addition works. 

s:s ~) 

n s:s ~) 

l\ny empty spaces are padded out with Os. 

© ZigZa!;! E<:h.!~ation, 2!J20 

::: 16 (x2) 

::: 32 (x4) 

Choroct 
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Characters 

Computers can only represent data using binary digits. In order to 
represent letters and syrnbo!s we assign each char·acter a code. 

Character codes are nuiTJbers which computers can represent 
using binary. 

©ZlgZag E.d!.icatwn, 2~20 

Extended ASCII 

On!y supporting 128 chamcters makes ASCII very limited. 
Extended ASCII was developed to support additional characters. 

It uses eight bits instead of 
seven to represent a 

character. This enables 
support for 255 characters. 

Extended /\SCI I adds suppmt 
tm a number of additional 

characters including 
accented letters {e.g. a, e). 

There is a differ·ence of 32 
between upper and lowercase 

letter character codes. 
Subtracting 32 from a 

lowercase character· code will 
give you the uppercase code. 

~~~~~"''1 ~~ 
: f: : 1000 0010 : 130 i 
:--------------------~----------------------...:---------------~ 

! a ! 1 ooo 0101 ! 133 ! 
r--------{;·-------:---~~-~-;--~~~~--:-----~-~~----1 
:--------------------~-----------------------:---------------~ 

L-------~--------J .. :.~_:?_::.~~--_:-----~-~~---..1 

© ZigZa!;! E<:h.!~ation, 2!J20 

c 

d 0"110 0"100 "100 

0'110 0!'10 '102 

Even extended ASCII 
language in the world 
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Colour Depth 

A binary number is used to represent the colour of each pixel. 

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

The greater the colour· depth, the more colours can be represented. 

An image with a colour depth of 2 bits can support four co!ours. 
In this example 00 =White, 01 = B!ue, 10 =Green, 11 == Yellovv. 

© ZigZa!;! E<:h.!~ation, 2!J20 
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The resolution of an i 

Therefore. the resolution 
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Sound 

Sampling 
In order to digitise sound, computers have to take measurements of 

the amplitude (height of the wave) at mgular intervals. 

These measurements are knovm as samples and the process ot 
digitising a sound is called sampling. 

© ZigZa!;! E<:h.!~ation, 2!J20 

: ................. : ................. •, ................. •, ................. ·, .................. ~ 

(~ _._. ....... ~--~"'"'''"'"·~-------·----·----·~---~""""""~""''•x,,,,l 5 Hz 
~ IN 

a················,5.·2···············c_4···············a·6···············c.·a················j 

T!me (seconds) 

Sound is analogue-

Computers can only 

Original (anaiogue) 

0 
ciS 
§t 

-------------··aj·-
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Sompla Rata 
This is ho1N marry samp!es are taken per second (measured in Hz)

it is also known as sampling frequency. 

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

Bit Rota 

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

For exam pie a sound with a saiTiple rate of 10 Hz: and a bit depth of 
16 bits would have a bit rate of 160 bits per second. 

1 0 Hz x 16 bits = ··160 b~t/s 

Photo~~opia!Ji~idigitaf n•~o;o,frci'Js may oniv be 
copied by rhs purchasing institution on a 
singlfiJ sit? and fr:;f' tffeir owr.t use 

© ZigZa!;! E<:h.!~ation, 2!J20 

Bit depth is the arnou 

It will a!so increase 
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Abstraction 

When analysing a problem it is necessary to focus only on the 
imp011'ant details and discard wr1at is not needed. 

This technique is known as abstraction. 

Here is an example problem with the important details highlighted: 

The1·e is a famous number guessing trick, which Involves gett;ng 
someone to think of a number and to petiorm some calculations on 
it in their head Fmm the result of the calcu!ation anyone can work 

number was. The calculation involves -:j;~~i~ .. :::~i0 

Algorithmic Thinking 

This technique involves taking the parts of a decomposed problem 
and working out the steps needed to achieve each part 

These steps. when put together, form an algorithm. 

Analysing Problems 

When analysing problems it can 

Desig 

Photocopi&l!JIPJdiqit&lJ rasoun:e~ may or.Jv !H~ 
copt~d by the purchasmg mstitution aJn a 
single sita emd for i1rfiJir own 'fse 
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Flow Charts 
Flow charts are used to represent algorithms visually. in the form 

of a diagram. 

Example Flow Chart 
This is an example a!gorithm represented using a flmv chart. it iS 

designed to calculate the average of a list of values. 

© ZigZa!;! E<:h.!~ation, 2!J20 
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bompla Flow Chart 
rhis is an example algorithm represented using a flow chart, it is 

designed to calculate the average of a !ist of values. 

.. ~ ... ~~~r~ .. g~~ .-~ 

rzx.: .. :h_·:~;~~~;~ ~_:,~ i:si 

Example Flow Chart 
This is an example a!gorithm represented using a flmv chart. it iS 

designed to calculate the average of a list of values. 
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bompla Flow Chart 
rhis is an example algorithm represented using a flow chart, it is 

designed to calculate the average of a !ist of values. 

.. ~ ... ~~~r~ .. g~~ .-~ 

rzx.: .. :h_·:~;~~~;~ ~_:,~ i:si 

Example Flow Chart 
This is an example a!gorithm represented using a flmv chart. it iS 

designed to calculate the average of a list of values. 

© ZigZa!;! E<:h.!~ation, 2!J20 
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Pseudocode 
Pseudocode is a way of designing an algonthm usmg a structure 

that looks vaguely s;m;lar to a real programming language 

There are no specific ruies to writing pseudocode as 1t iS 1ntmmal; 
the 1mpmtant thing is to be consistent. 

Pseudocode 
Pseudocode 1s a way ot des1gnmg an algorithm using a structure 

that looks vaguely similar to a 1·eal programming language. 

lhere are no specifiC r~J!es to Wl"lting pseudocode as it is informal; 
the important thmg 1s to be consistent 

Pseudocode ;s a v.;ay 
that looks vaguely 

:::;;iii:!;;;:::: 
J~f=· .. ::::f~=.=,=._.=~.--'~_.=~_.='.='.='·· 
·==t::~:~t~~====· 
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Pseudocode 
Pseudocode is a way of designing an algonthm usmg a structure 

that looks vaguely s;m;lar to a real programming language 

There are no specific ruies to writing pseudocode as 1t iS 1ntmmal; 
the 1mpmtant thing is to be consistent. 

Pseudocode 
Pseudocode 1s a way ot des1gnmg an algorithm using a structure 

that looks vaguely similar to a 1·eal programming language. 

lhere are no specifiC r~J!es to Wl"lting pseudocode as it is informal; 
the important thmg 1s to be consistent 

Pseudocode ;s a v.;ay 
that looks vaguely 

:::;;iii:!;;;:::: 
J~f=· .. ::::f~=.=,=._.=~.--'~_.=~_.='.='.='·· 
·==t::~:~t~~====· 
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Pseudocode 
Pseudocode is a way of designing an algonthm usmg a structure 

that looks vaguely similar to a real programming language, 

There are no specific ruies to writing pseudocode as it iS infmmal; 
the impmtant thing is to be consistent. 

Another Example 
Now we are going to design an algrxithm that wil! take a number 

and output the times table for it (from 1 to 1 0), 

Ask the user to input a 
number, create a 
counter and set it to 1, 

Multiply the number t;y 
the counter and output 
the result 

Arfrf 1 to the counter 

f~epeat while tt1e 
counter is less than or 
equal to 10 

Structure Diagrams 

©ZlgZag E.d!.icatwn, 2~20 

For example, here iS 
average algonthm 

in the Pytho 
progmmming iang 

Troci 
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Tracing 
Tmcing al!ows us to ITJanually test the inner workings of an al[jorithm 

or prO[jram to ensure everything works as intended. 

Tracing iS carried out using a trace table that has a column for each 
variable. There may also be a column for the output. 

Sub Programs 
Trace tables can also be used to test algorithms and program that 

feature sub pmgrams. 

The values of the parameters 
aiong with the initial values of 
va1·iables are piaced in the first 

© ZigZa!;! E<:h.!~ation, 2!J20 

Sorting Algorithms 

~--~·-····- ··-,···· ~~~ 

Sorti 
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Bubble Sort 
The bubb!e sort algorithm ·..vorks by working through a list, comparing 

pairs and values and swapping them if they are in the vvrong order. 

Bubble Sort 
The bubbie sort algorithm works by working through a list, comparing 

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

,••"""""""""""""''\, 

fo.,,ss! •• 818 810 
'----------------------------··' 

© ZigZa!;! E<:h.!~ation, 2!J20 

This process is repeated until there is a complete pass through the 
list without any swaps. 

The bubble sort algo ! 
pairs and values 

The bubble sort 

This process is 
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Bubble Sort 
The bubb!e sort algorithm ·..vorks by working through a list, comparing 

pairs and values and swapping them if they are in the vvrong order. 

"""' • e ro--·--ele • 
\,..,,,,,,,,,,,,,,,,,,,,,,,,,,,..,. 

Bubble Sort 
The bubbie sort algorithm works by working through a list, comparing 

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

This process is repeated until there is a complete pass through the 
list without any swaps 

Bubble Sort Trueing 

To show your 
understanding of the 

Alternatively. you 
could be asked to 
show the I ist after 

each complete pass. 

© ZigZa!;! E<:h.!~ation, 2!J20 
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Insertion Sort 
rhe insertion so1·t algorithm uses l:'vvo iists, one sorted and 

one unsorted. 

Elements are gradually moved frorn the unsorted listed to the correct 
position in the sorted list. 

•••••• 

Insertion Sort 
The msertion sort algorithm uses two !ists, one sorted and 

one unsorted. 

Elements are gradually rnoved from the unsorted listed to the corr·ect 
position in the sorted list. 

•• •••• 
© ZigZa!;! E<:h.!~ation, 2!J20 

Insertion Sort 

•• 

Elements are grad 

Elements are grad 

•• 

z 

z 

0 

COPYRIGHT 
PROTECTED 



Insertion Sort 
rhe insertion so1·t algorithm uses l:'vvo iists, one sorted and 

one unsorted. 

Elements are gradually moved frorn the unsorted listed to the correct 
position in the sorted list. 

•••••• 

Insertion Sort Code 
rhis is the insertion sort algorithm written in the OCR reference 

language. 
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merge Sort 
The merge sort algorithm works by splitting the list into individual 

values and gradually merging tr1em to form bigger iists until they are 
all in one s01ted list. 

Comparison 

Each sorting algorithm has advantages and disadvantages. 
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Searching Algorithms 

Seorch 
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Linear Search Code 
This is the linear search a!gorithm writte!l in the OCR reference language. 

Binary Search 
The binary search algorithn1 is n1ore efficient tr1an the iinear search; 

however, it only works on sorted lists. 

It starts by finding the middle item and comparing it to the value it is 
searching for; in this case it is searching for 5. 

If the middle value is smaller than the value it is searching for then 
tr1e first half of the list is removed. including tr1e middle value. 

© ZigZa!;! E<:h.!~ation, 2!J20 

If the middle value is smaller than the value it is searching for then 
the first half of the list iS removed. including the middle value. 

If the new middie vaiue is larger than the vaiue it is sear·ching for 
then the top half of the !ist is removed, induding the middle value. 

This process is repeated until the vaiue is found. 
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Another Example 

If the list you want to seard1 contains an even number of items, you 
won't be able to find an exact midpoint. 

We find the rnidpo!nt of a list containing an even nurnber of items by 
dividing the length of the !ist by liNo. In this exarnp!e the list has 

8 items, so the midpoint is 4. 

We are no\tV going to search for the value 3 in the list below . 

••• 

Another Example 

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

We find the midpoint of a list containing an even number of items by 
dividing the length of the list by tvvo. In this example the list has 

8 !terns, so the midpoint is 4. 

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

• • 
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Dvarviaw 

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

Programming constrllcts are used to control how the statements in a 
program are executed. There are three constructs: 

Varloblas and Constants 
A variable is a named memory location that can store a vaiue which 

can be accessed and changed. 

Constants also ailow us to store values, ho1Never they cannot be 
changed while the program is running. This stops fixed values being 

changed accidentally. 

When this construct is used, the path ta 
changes depending on the answer to a que:;tic'~}:)t~:tlltei;:;:: 

an example of sel. 
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Boolean Operators 
Boolean operators are often used when writing conditions for 

selection statements. 

~~~-~JVr~-~~--~;~~d-~;itr~--t~~--r~~-r~-d-iti~-r~-~-.--b;th·;.;.;~~t-b~--r~~~-t_---------------------1 

~---~ivr·;~;,·-~;~~~i-~-itr·;-~~~--~~~~-r-;~1-iti~~-r-;~-.--;~~-~~-~~~~tt·;·;~~;~t-b~·;.;.;~[-_---------~ 
-~~~~~~~~~~~~~~~~:~~~?~~~~~~!~~~~~!~~!~!~!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~J 

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

This construct is used to repeat a group of statements, avoiding the 
need to manually type out statements multiple tirnes. 

There are tvvo types of iteration: 
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Count Controlled Loops 
This construct is used to repeat a group of statements a set number 

of times. 

This example program uses a FOR loop to output the text 
"Hel!o World" five times. 

Count Controlled Loops 
This construct is used to repeat a group of statements a set number 

of times. 

This example program uses a FOR ioop to output the text 
"Helio ·world" five times. 

~~~---------------: 

~------~-----__! 

--~ I Helio Worid i 
i Hel!o \/Vor!d I 
I Helio Worid i 
i Hel!o \/Vor!d I 
[ ____________________________ __] 
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Count Controlled Loops 

Ra:::::::~::::::J 
~ 
i Hel!o \/Vor!d I 
I Helio Worid i 
i Hel!o \/Vor!d I 
I Helio Worid i 
i Hel!o Wor!d I 
l .............................. J 
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Condition Controllad loops 
Iteration can also be used to repeat a group of statements until a 

condition is met.r'\ WHILE loop IS an example of a condition 
controlled loop 

This example prograrn uses a WHILE loop to repeat the text 
"Hello World" until the Counter- variable is greater- than 5. 

aw~~~~~~~L~J 

~'~ I Hello World 
1 

Condition Controlled loops 
Iteration can also be used to repeat a group of statements until a 

cond1t1on 1s ITiet. A WHILE loop is an example of a condition 
controlled loop. 

This exar11ple program uses a WHILE loop to repeat the text 
"Hello \Norlo" until the Counter var1an:e 1s greater than 5. 

--~~~~~~i~~~~] 

-~ ~ Hello World i 
~ Hello \Norlo i 
! Hello World I 

! ____________________________ ___] 

aw~~~~~~~~~~~J 
~~ 
! Hello World I 
: Hello World i 
! Hello World I 
: Hello World i 
~ Hello \Norlo i : ______________________________ _! 

Iteration can also be 
COilditiOil IS met. A 

:::;;iii:!;;;:::: 
J~f=· .. ::::f~=.','· .. =~ ... '~ .. :~_.='.='.='·· 
·==t::~:~t~~====· 
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Another Example 

1-\ DO WHILE loop is another example of a condition contml!ed 
loop In this case the cond1t1on 1s placed at the end of the loop. 

This example program uses a DO WHILE :oop to repeat the text 
"Hello World" until the Counter- variable is greater- than 5. 

Another Example 

f', DO WHILE loop :s another example of a condition controlled 
loop. In th1s case the condition is placed at the end of the loop 

This example pr-ograrn uses a DO WHILE loop to r-epeat the text 
"Hello \Norlo" until the Counter var1an:e 1s greater than 5. 

Another Example 

--~~~~j~~~~] 

-~ ~ Hello World i 

l i 

--~~~~~~~~~~~J 
~~ 
! Hello World I 
: Hello World i 

I j 

:::;;iii:!;;;:::: 
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Another Example 

1-\ DO WHILE loop is another example of a condition contml!ed 
loop. In this case the condition 1s placed at the end of the loop. 

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

Another Example 

f', DO WHILE loop :s another example of a condition controlled 
loop. In this case the condition is placed at the end of the loop 

This example pr-ograrn uses a DO WHILE loop to r-epeat the text 
"Hello \Norld" until the Counter variable is greater than 5. 

Another Example 

--~~~~~~~~~~~] 

-~ ~ Hello World i 
~ Hello \Norld i 
! Hello World I 
~ Hello \Norld i 
:__ __________________________ ___] 

--~~~~~~~~~~~J 
~~ 
! Hello World I 
: Hello World i 
! Hello World I 
: Hello World i 
~ Hello \Norld i : ______________________________ _! 

D 
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Onto Types 

When you create a var·iable, many programming languages require 
you to state the type of data you want to store in it. 

Different types of data require different amounts of memory and, 
therefore, the computer needs to know how much memory to 

allocate to a particular variable. 

[ The main data types are: 

---

Boolean 

The Booiean data type supports only tvvo different vaiues: 
True and False. 

These vaiues are represented using binat-y. 

Authorl~ed = True 

© ZigZa!;! E<:h.!~ation, 2!J20 

String 

Name= "Alex" Po~tcode :::: "Nl 5BU" City = "Lo11dort 

Real numbers (also ' 

Here are 

rem perature ::! 1&".5 

Here are 
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Casting Example 
This example program is desi[jned to convert inches to centimetres 

and output the result. 

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

String manipulation 

Most programming languages feature a range of in-built operations 
that aiiOIN us to manipulate strings. 

[ Common operations include: ] 

----~~~---~-~~, •.• -
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length 

String 
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Case Convarsion 

Many pmgramm;ng languages feature methods that a!lovv us to 
convert strings to upper or lovver case 

The following would output "HH.LG WCmLD" 
foHovved by ·~h~~Bu ~\··~:.-~rhi". 

I.Joto Structures ond 
File Hondling 

Phcrtnr:opia!Jf'Jidigitai -'"-"JS~wrc'""s m~w nnfy beo 
cop!ea by th~ pwr:l?asing !nstirutiiJn on a 
singieo s:w and for the:r nwn use-

Arrays 
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Craoting an Array 

In OCR reference language we create an array by placing the 
values in square brackets separated by commas. 

The code for creating the scores array is shown be!ow: 

Twu-dlmensiunol Arrays 

It is possible to represent a tar;le of values using a two-dimensional 
(20) array 

An example of a two··dimensional array is shown below: 

© ZigZa!;! E<:h.!~ation, 2!J20 
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Arrays and FOR loops 
/\FOR loop can be used to cycle through each value in an array. 

This exam pie can be used to cycle tr1rough each value in tr1e 
1 D scores array. 

Arrays and FDA loops 
A FOR loop can be used to cycle through each value in an array. 

Trlis exam pie can be used to cycle through each value in the 
·1 D scmes array. 
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---i 24 i 
i 98 I 
i 21 i 
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Arrays and FOR loops 
/\FOR loop can be used to cycle through each value in an array. 

This exam pie can be used to cycle tr1rough each value in tr1e 
1 D scores array. 

~~~~~~~ 
~~~···;,·6"""1 
~--·······' ---i 24 i 
i 98 I 
i 21 i 

1.:~~---·······..J 

Databases 

I 
f', database is a collection of data that is grouped together in an J 

organised way. Databases store data in tables. this is an exaiTiple of 
a table that 1s used to store student details. 

Each individual piece of information in a table is known as a field, for 
example LastName is a field. 

Usualiy specialised softvva1·e is used 
databases. However, a 20 array can 
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Craotlng a Fila 
This example program shows ho1N a new fiie can be created and 

data wntten to it 

Craotlngo Fila 
This example program shows how a new fi!e can be created and 

data 1Nritten to ;t. 

Craoting a Fila 
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Sub Programs 

Procedures 
A procedure is a sub program that doesn't return a va!ue back 

to the main progr·am. 

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

_,~ 

! Cornputer ! 
! Science ! 

l_::_~-~~-------------------------___1 
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Variable Scope 
Where a variable can be accessed within a program depends on the 

variable scope. There am tvvo types of variable: 

This example 
program features 

a pmcedure to 
calculate speed. 

It uses both a 
locai and a globai 

variable. 

Introduction 
Structured Query Language (SQL) is used to search databases 

using queries. 

Queries are used to manipulate the data in a database; for example, 
searching. adding, editing or deieting records. 

The SELECT command is used 
to choose which fwlds you want 
to show. 
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Introduction 
Str'llCtured Query Language (SQL) is used to search databases 

using queries. 

Queries are used to manipulate the data in a database; for example. 
searching, adding, editing or de!et;ng records. 

t-1ere are the resu!ts of this query: 

ORDER BY 

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

Excluding the DESC command wil! 
result in the records being 

displayed in ascending order. 

© ZigZa!;! E<:h.!~ation, 2!J20 

z 

z 

0 

COPYRIGHT 
PROTECTED 



Defensive Design 

It is important to anticipate that users of your program, intentiona!ly 
or mistakenly, are like!y to input data that it is not designed to 

accept. 

Trlis is where input validation comes in. It enables progran1s to 
check that data entered meets certain rules. 

Types of validation include: 

© ZigZa!;! E<:h.!~ation, 2!J20 

length Checks 

Range checks are 

For programs that 
handle personal or 
sensitive data it if 
often necessa1y to 

indude user 
authentication. This 
is usually achieved 

by requiring a 
username and 

password. 

This example code 
will not aliow the 
user to continue 
until they enter a 
valid password. 
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For programs that 
handle personal or 
sensitive data it if 

often necessary to 
include user 

authentication. Th1s 
iS usually achieved 

by requiring a 
username and 

password. 

Th1s example code 
wiil not a! low the 
user m continue 
until they enter a 
va!id password. 

For programs tt1at 
handle personal or 
sensitive data it if 

often necessary to 
Include user 

authent1cat1on. This 
is usually act11eved 

by requ1nng a 
username and 

password. 

This example code 
wi!l not a: low the 
user to continue 
until they enter a 
va::d password 

For programs that 
handle personal or 
sensitive data it if 

Th1s example code 
wiil not a! low the 
user m continue 
until they enter a 
va!id password. 

Authantlcotlon 

Authenticotlun 

Authanticotion 

For programs that 
handle personal or 
sens:tive data :t :f 
often necessa;y to 

inc!ude user 
authent1cat1on. This 
is usually achieved 

by requiring a 
username and 

password 

This example code 
will not aliow the 
user to cont1nue 
until they enter a 
valirJ password. 

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

include user 
authentication. This 
1s usua!ly achieved 

by requiring a 
username and 

paSSINOrd. 

Tt1:s example code 
will not allow tt1e 
user to continue 
until they enter a 
valid password 

For programs that 
handle personal or 
sens:tive data :t ;f 
often necessa;y to 

inc!ude user 
authent1cat1on. This 
is usually achieved 

by requiring a 
username and 

password 

This example code 
will not aliow the 
user to cont1nue 
until they enter a 
valirJ password. 
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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 example code 
wiil not allow the 
user to continue 
unt;l they enter a 
valid password. 

Authantlcotlon 

Using Sub Programs 

To make code easier· to understand and maintain it shou!d be broken 
down into sub programs. 

Each sub program should perform a separate function. enabling 
them to be worked on individually. 

learns of programmers can work on a pmgram together by each 
member being assigned a separate sub program to develop. 
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Comments and Indentation 

Use of commenting. 

Use of indentation 

Testi 
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Tasting 

r ·no rams to ensure they work ~s we expect 
It is imoortant to test our~ g t• o rnain types of testing. 

. them to. There are w . 

. . . development. usually on Carried out d~mng _ , r modules. 
individual sub proglam~ o 
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Combining Gates 
Log;c gates can be combined in order to create !ogic circuits. 

For example: 

Truth Tables (2) 

Her-e is another trllth table for a logic diagram 
gates. 
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Logic gates are the fu 

T -·I~ 
The NOT gate 
reverses the input, 
so if 1 is inputted 
into a NOT gate it 
wiii output 0. 

All the possible 

We start by filling 

there should be eight 
the first input alternating 

of four Os and 1 s 
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Logic Statements 

Here is an exam pie of a logic statement: 

This logic statement shows that C ;s 1 if either or both A and Bare 1. 

We can also combine Boolean operators to create more complex 
iogic statements. 

You rnay be asked to 
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