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Teacher's Introduction

This resource pack is designed to help you support your students taking the AS Computer Science Paper 1
examination. It is based on the Morse Code preliminary material (Python3) — for examination June 2018.

On the CD, you will find the following files.

C1 MorseCode for student use — this folder contains all of the content, accessible via a HTML interface
) editable for teacher use — this folder contains ALL of the documents in editable (docx) formats
Passwords.txt for teacher use — this file contains all of the passwords for the protected PDFs (also listed below)

* PRINTED COPIES OF ALL THE MATERIALS IN THIS DIGITAL RESOURCE PACK ARE INCLUDED FOR REFERENCE.

Installation: Copy the entire MorseCode folder onto a network location that is accessible for students, and
provide them with a shortcut to the index.html file. All content can be accessed from this page.

Passwords: All of the PDFs in the 'Answers & Solutions' HTML page (answers.html) are password-protected,
so that students can only access them with your permission. Each password is a four-digit code, as follows:

Commentary.pdf 1005 | Should you wish to give students access to ALL 3
DiagramComplete.pdf 6113 ! protected-PDFs, the master password for all files is:
QuestionsMarkScheme.pdf 2887 : 3

v zz2ghcéd !
TaskMarkScheme.pdf 4392 P

The resource pack consists of the following:
@ Pre-release Commentary, consisting of two parts:

— A general walkthrough of the skeleton program, including a written description and flowcharts giving a
visual demonstration of the game.

— A detailed, technical overview of the skeleton program, describing how all subroutines and the various
code elements work.

Note: although this section is intended to give extra support to teachers and students, it should in no way be seen
as a substitute to a student exploring the code for themselves. For this reason, this content has been placed on the
‘Answers & Solutions’ HTML page as a password-protected file, to allow you to control if /when students access it.

(@ Structure Diagram Activity

Partially completed structure diagram activity for students to complete while getting to grips with the skeleton
program. Any missing subroutine names, return values, parameters and directional arrows must be added to
the diagram. An A4 printed copy is provided in this pack for reference, however it is recommended that you
print this in A3 size from the PDF. Solutions are provided on the Answers & Solutions page as a protected PDF.

(3® Written Questions
Theory questions testing students' understanding of the
Morse Code program. These questions require access to the
skeleton code, but no modifications need to be made to the
program. Write-on (with answer lines) and non-write-on
version are available format. Solutions are provided on the
Answers & Solutions page as a protected PDF.

Register your email address to receive any
future free minor updates made to this
resource or other Computing resources
your school has purchased, and details of

any promotions for your subject.
@ Programming Tasks

* resulting from minor specification changes,

Fifteen modification exercises put students' programming skills to suggestions from teachers and peer reviews, or
the test. Solutions are provided on the Answers & Solutions page occasional errors reported by customers

as a protected PDF. Note that these are example solutions and you (

must use your discretion to award marks accordingly where there zzed.uk/freeupdates ]—

are valid alternative solutions.

An Electronic Answer Document (EAD) is provided should you wish students to use it for 3 and/or @ above.

This resource is intended to supplement your teaching only. Please read full disclaimer (p. iv) before using it.




MORSE CODE

Description of the Program

The program is a system that converts between plaintext and Morse code.

COPYRIGHT
PROTECTED

===NA0=0Q0=0===0000000"= yAS

a‘g;;

Note: The o symbols are not included in the text file, they have been included in t
to make them more visible for this explanation. The message.txt file consists of sp

Fducation
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Overview

The program has two subroutines that handle conversion between plaintext and

ReceiveMorseCode

The subroutine ReceiveMorseCode reads Morse code from a text file and con
key subroutines used to perform this conversion is Decode. The subroutine Se:
from the user at the keyboard and converts it to Morse code.

ReceiveMorseCode consists of three main stages:

’r—

Extract text from a file. The file co
and equals symbols. Asinalz
Threein arow (=

2. Convert the series of equals symbols to a series of dots
and dashes. The sequence in the box above would ent

become: =] be

pla

- poi

\ J int
) v L

3. Convert the series of dots and dashes to plaintext,
which is a letter between A and Z. The pattern in the
box above would become:  ——

X

SendMorseCode

pes uppercase plaintext at the cc

COMPUTING

AQA AS s == - T e

Morse Code 2018 (Python): Commentary Page 2 of 15
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ReceiveMorselode Subroutine

srisls Frompithe userior 3 fis
% 3 dot NS

it the file and
7 the frst ine

Thyee sguals symbois
===maks 3 dash

A gingls space & S8
#ier sach dot or dash

Cregie an empty siring:
‘Plainiexl

ﬁemd& oharRcis ,&
SizinTaxt f,/’f \‘\
YES " Cnaracters efin
T, PrEnsmizeio 7 -

N,
‘\‘\,‘,f i

Append 3 SuEfE i

Pigmniexd

ReceiveMorseCode calls seven other subrouti

COPYRIGHT
PROTECTED

diwectly or indirect
in the flowchart, as the flowchart exists e a top-level understand

g

ag
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Decode Subroutine

Element index

in list: Dot Dash Letter
0 5 20 a)
1 18 23 A
2 0 0 B

The subroutine Decode u
Dot, Dash and Letter,
throughout execution.

The flowchart below show
the pattern - . - into the

3
4
5
. L 4
Fatem -, - recefved a5
7 2 paramsler
8
9
3{3 w ima a ESIS H
10 0 0 J the 'dash’ amray
11 3 25 K #
From here, the value 20
12 0 0 L is read
13 7 15 M %
14 4 11 N The nextoharac
ot a0 we ook &t ind
15 0 0 0 20 in the dot @ ag
16 0 0 P ‘@’
17 0 0 0 From here, the value 14
is regd
18 12 0 R
19 8 22 S
If the first characteris a d
20 14 13 T . . .
looking at index O in the
21 6 0 u a dot (.), the starting poin
22 Y
23 W
24
25
26

Morse Code 2018 (Python): Commentary
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SendMorselode Subroutine

Conyvernt characier to
integer stcording

Frompt the gserior 3
messagse o encods

a0 X o
Ead Pl oo

Mo

5 - . o
Y82 _~"Tharaciers iaft it~

orselods
\w%ii&iﬂexi? B L
W'“\f/
E Cutput Mo

Unlike ReceiveMorseCode, which calls several other subroutines, SendMors
calls no other subroutines. The user enters a message, which is validated to en
characters and spaces. The message is then translated, one character at-a-time

taken from an list called MorseCode.
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9

cz‘g;
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The Text File (message.txt)

The contents of the text file are explained below:

===NA0=000=0===00000AQO0===

This is a dash (===), followed by three s
===00 Three spaces signals the end of a chara
The character that is made up of a sing

¢haracter, which is a

his character is a dot followed by a da

A single space is used between them (i
the character is not finished yet.

The Morse code comprising a dot follow

This is then followed by seven spaces,
ATATATATATATA

between two words.

===N=A\=O=== This is a character that is made up of a
= . by a dot, followed by a dash, which ma

The whole message, therefore, is TEA X

Morse Code 2018 (Python): Commentary Page 6 of 15
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Structure Diagram (Activity)

The following structure diagram is incomplete, and you will need to make the following changes, as requ
e Adding a subroutine’s name, e.g. ReceiveMorseCode
o Adding or completing one or more parameters, e.g. Dash

e Adding a return value, e.g. Symbol

e Completing the arrow by drawing its head - parameters in this diagram are passed downwards; re

DisplayMenu GetMenuOption

S

SYOQM}:

GetNextLe

MARKS /16

Morse Code 2018 (Python): Structure Diagram Page 1 of 1
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Programming Questions

These questions refer to the preliminary material and require you to load the ske!
program, but do not require any additional programming.

1. State the name of an identifier for:

a) A string constant (or variable used as a constant) [1]

€) Asubroutine that returns a : onhe value) [1]

d AEE

e) A parameter thatis a list [1]

f) Aninteger list [1]

g) A built-in function called from within the GetMenuOption subroutine §

h) The identifier for a user-defined function called from the GetNextLe

2. State the purpose of each of the following lines in the GetTransmissio

FileName

input ("Enter file name: ")

FileHandle = open(FileName, 'r')

Transmission = FileHandle.readline (0029

FileHandle.close ()

COPYRIGHT
PROTECTED
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3. Describe the purpose of the While loop within the SendReceiveMessa
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4. Describe the nature and purpose of the Dash data structure in SendRece

5. Look at the subroutine StripLeadingSpaces. D the purpose an
FirstSignal.[2] ;

6. Describe each of the following lines of code, taken from the StripTrail

LastChar = len(Transmission) - 1
while Transmission[LastChar] == SPACE:
LastChar -= 1

Transmission = Transmission[:-1]

return Transmission

7. Describe the function of the following line from the SendMorseCode sub

Index = ord(PlainTextLetter)

Morse Code 2018 (Python): Written Questions Page 2 of 3
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8. Describe the purpose of the except : block inthe GetTransmission su

State one situation in which the code in the except : block would be exec

9. The skeleton program begins with a number of constants (or variables used

State two benefits of the program being written in this way. [2]

10. The str®T.eadingSpaces subroutine uses the [1:] operation.

Describe the purpose of the [1:] operation and explain how it is used in S

11. Describe each of the circumstances that would lead to the subroutine Repo

12. Describe fully the operation of the Decod f the value of Code

Morse Code 2018 (Python): Written Questions Page 3 of 3
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MORSE CODE: Programmi

The following tasks require you to open the skeleton program an

Task 1

This task refers to GetMenuOption.

Currently, the program allows any single character to be entered as a choice fr
GetMenuOption subroutine so that all values entered are converted to uppe
be made. If an invalid choice is entered, the user should be prompted with th

Invalid choice, please choose a letters from the me

This this should repeat until they have ent uice. For example:

Entering ‘a’ should result in ¢

Evidence you need to provide:

e Your amended SOURCE CODE PROGRAM for GetMenuOption

o One screen capture showing the menu choice, the prompt and result for
o Begin the program and enter 'y’ at the prompt
o Press Enter at the prompt
o Enter 'SS’ at the prompt
o Enter R’ at the prompt

¢ One screen capture showing the menu choice, the prompts and result for
o Begin the program and enter 'x’ at the prompt

Task 2

This task refers to SendReceiveMessages and SendMorseCode.

The program currently only accepts upper case letters. Modify the code so tha
the sequence *. -.-.-" (dot, dash, dot, dash, dot dash):

e Alter the main code to add an additional constant called FULLSTOP (teci
but we use the convention of uppercase to indicate a constant).
o Modify the Letter and MorseCode lists in SendReceiveMessage
added onto the end of each list for the full stop. M the Dot and
stop can be correctly received in a transmissi
e Modify SendMorseCode so tha
the 28th element of the

rrectly identified (using

essa geZ2. txt file into the same folder a

mended SOURCE CODE PROGRAM snippet showing the additio

Your amended SOURCE CODE PROGRAM for SendReceiveMessag
Your amended SOURCE CODE PROGRAM for SendMorseCode
One screen capture showing the values entered and the result for the

o Run the program and enter 'S’ at the prompt

o Enter 'S.0.S’ at the prompt
One screen capture showing the result for the following sequence:

o Run the program and enter R’ at the prompt

o Enter ‘message2.txt’ at the prompt

Morse Code 2018 (Python): Programing Tasks Page 1 of 8
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Task 3

This task refers to DisplayMenu and SendReceiveMessages. Italsoinv
subroutine PrintMorseCodeSymbols which will have two parameters, the lis
from SendReceiveMessages.

Modify Di splayMenu and SendReceiveMessages to add the following as
P - Print Morse code symbols

This new menu option will need to call a new subroutine PrintMorseCodeS
and pass two arguments, the lists Letter and MorseCode. The subroutine s
print out a table of all the Morse code letters and symbol<.i.. ‘he following form

Evidence you heed to provide:

Your amended SOU GRAM for DisplayMenu
i PROGRAM for SendReceiveMessage

Task 4

This task refers to DisplayMenu, SendMorseCode and SendReceiveMe
creation of a new subroutine TransmitMorseCode which will have one para
SendReceiveMessages.

Modify DisplayMenu and SendReceiveMessages to add the following as

T - Transmit Morse code

This new menu option will need to call a new subroutine, TransmitMorseCo
list MorseCode. The new subroutine should call the existing subroutine Send
be modified to return the message instead of printing it out. (Note that you wi
SendReceiveMessages to print out the return value instead of just calling i
then ask you for a file name and convert the Morse code message to transmissi

For example:
e The user selects option T from the menu and is asked to enter their m
e They enter TEA TIME’
e The program prompts them for a file name and they enter ‘message4.tx

o The program generates the transmission (
file messaged . txt

Evidence you need to pr

. URCE CODE PROGRAM for DisplayMenu
dged SOURCE CODE PROGRAM for SendReceiveMessage

Yo w SOURCE CODE PROGRAM for TransmitMorseCode
One screen capture showing the following sequence;

Run the program and enter ‘T’ from the main menu

Enter the message: ZIG ZAG’

Enter ‘message4.txt’ as the file name

Select option R from the main menu

Enter the file name ‘message4.txt’

Morse Code 2018 (Python): Programing Tasks Page 2 of 8
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Task 5

This task refers to SendReceiveMessages, ReceiveMorseCode and D

Currently, if an invalid sequence of dots and dashes is received, the program w
instead of presenting a suitable error message.

Modify SendReceiveMessages to pass the list of valid symbols as the (new) {
ReceiveMorseCode and modify ReceiveMorseCode to pass the list of val
argument to Decode.

You should decode an invalid character(s) as the asterisk (*) symbol and print ou
invalid sequence of dots and dashes that was received. Yo' iill use the messag

For example:

Enter your choic G
i . sageb.txt
mbol (-.---) received. *

Evidence you need to provide:

e Your amended SOURCE CODE PROGRAM for SendReceiveMessag
Your amended SOURCE CODE PROGRAM for ReceiveMorseCode
Your amended SOURCE CODE PROGRAM for Decode
One screen capture showing choosing option R from the main menu
‘message5.txt’. (Note you will need to put messageb.txt in the same f

Task 6

This task refers to GetTransmission.

The program currently expects the full file name to be typed in (including the
better if this was flexible.

Modify the Get Transmission subroutine so that it functions properly, with

No changes should be made to any of the prompts.

Evidence you need to provide:

e Your amended SOURCE CODE PROGRAM fo smission
e One screen capture showing choosin: ¢ rom the main menu COPYRIGHT
‘message6’ , PROTECTED
» One screen capture. ¢ g option R from the main menu
‘m eet t’

g
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Task 7

This task refers to DisplayMenu and SendReceiveMessages and involves
ConvertMorseCode.

Currently, there is no option for the message to be entered in Morse code.
Modify Di splayMenu and SendReceiveMessages to add the following as t
C - Convert Morse code

This new menu option will need to call a new subroutine ConvertMorseCode
lists MorseCode and Letter. The new subroutine should z3k the user to ente
print out the decoded message. It should accept
symbol is invalid.

Evidence you need to pro

“RCE CODE PROGRAM for DisplayMenu
3 nued SOURCE CODE PROGRAM for SendReceiveMessage

YoUs SOURCE CODE PROGRAM for ConvertMorseCode
One screen capture showing all of the input and output for the followi

o Run the program and enter ‘C from the main menu

o Enter the Morse code: ... .. - .o vima
One screen capture showing all of the input and output for the followi

o Run the program and enter ‘C from the main menu

o Enter the Morse code: .... .=.=== =0 omol =

Task 8

This task refers to SendMorseCode.

Modify this subroutine to also generate the quaternary for the message to be se
the encoded message in Morse code (on a separate line).

Quaternary Symbols: Encoding Examples:

e Letter separator (0) e Three dots: 22
e Word separator (1) o Three dashes:
e Dot (2) e The word ‘son
e Dash (3) ¢ The phrase ‘is

Evidence you need to provide:
e Your amended SOURCE (°F M for SendMorseCode
e  One screen capt i g ad o
gtam and enter 'S’ from the main menu
e message: TEST MSG’

Morse Code 2018 (Python): Programing Tasks Page 4 of 8
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Task 9

This task refers to DisplayMenu and SendReceiveMessages. Italsoinv
subroutine SendEncryptedMorseCode which will have one parameter, Mo

E - Send encrypted message

This new menu option will need to call a new subroutine, SendEncryptedM
the list MorseCode. The new subroutine should ask the user to enter a messag
Caesar Cipher Shift for the message is. It should then apply the shift (but not sh:
Morse code for based on the cipher text for the messag ;

For example:

e User enters the m

by 3 to L DP (not displayed)

e Mors® e version of the message is displayed: .-.. -..

Evidence you heed to provide:

* Your amended SOURCE CODE PROGRAM for DisplayMenu
*  Your amended SOURCE CODE PROGRAM for SendReceiveMessag
e  Your new SOURCE CODE PROGRAM for SendEncryptedMorseCod
* One screen capture showing all of the input and output for the follow
o Run the program and enter 'S’ from the main menu
o Enter the message: TEST MSG’
o Enter a Caesar Cipher Shift of: ‘12’

* One screen capture showing all of the input and output for the follow
o Run the program and enter ‘S’ from the main menu
o Enter the message: TEST MSG’
o - Enter a Caesar Cipher Shift of; -5

» One screen capture showing all of the input and output for the follow
o Run the program and enter 'S’ from the main menu
o Enter the message: TEST MSG’
o Enter a Caesar Cipher Shift of: ‘50’

Morse Code 2018 (Python): Programing Tasks Page 5 of 8
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Task 10

This task refers to SendMorseCode and involves the creation of a new subrou
CalculateTransmissionTime that will take one parameter (the message i
integer which represents the number of time units required to send the messag

Modify SendMorseCode so that it makes a callto CalculateTransmissio
containing the message in Morse code as the argument. It should retrieve the
suitable message of the following format:

Your message will take 80 time units to send.

Note: When calculating the length of time in time units, a

Your new SOURCE CODE PROGRAM for CalculateTransmission
One screen capture showing all of the input and output for the follow
o Run the program and enter 'S’ from the main menu
o Enter the message: TEST MSG’

Task 11

This task refers to SendMorseCode.

Modify the subroutine so that the user can put in the message in any case (upp

If the input includes at least one lower case letter then the subroutine should pr

Only uppercase letters can be used, your message ha

.. followed by the message in uppercase.

Evidence you need to provide:

¢  Your amended SOURCE CODE PROGRAM for SendMorseCode
e One screen capture showing all of the input and output for the follow
o Run the program and enter 'S’ from the

o Enter the message: TEST MSG’ COPYRIGHT
e One screen capture showing al! ! PROTECTED

n the program and enter ‘S’ from the main menu
Enter the message: ‘test msg’

g

ag
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Task 12

This task refers to ReceiveMorseCode.

Modify the subroutine so that is prints out a message showing how many symb
received. Only dots and dashes count as symbols and only letters count as cha

For example:

e User selects 'R’ from the menu and enters a file name containing a tran
e 8 symbols received: - . .- - .-
o Which represent 4 characters: TEA X

Evidence you need to provide:

e Your amended SOURCE CODE PROGFA “ceiveMorseCode
o  One screen capture showi nput and output for the follow
0 : nter R’ from the main menu
:messagel2.txt

Task 13

This task refers to SendReceiveMessages and DisplayMenu.

The program currently uses the International Morse Code but needs to be update
that and the American Morse Code system.

Modify the subroutine DisplayMenu so that the menu informs the user what
used. You will need to pass in a Boolean argument (InternationalMorseC
specify either International (True) or American (False).

Create the following new menu option:

V - Change to American Morse code

Once this menu option has been chosen and American Morse code is being use

V - Change to International Morse code

This new menu option should appear as the third menu option before X. For

Main Menu

R - Receilve Morse code

S - Send Morse code

V - Change to American Morse coga
X - Exit program .

System is curren International wversion

Evidence you need to provide:

o  Your amended SOURCE CODE PROGRAM for SendReceiveMessage
o  Your amended SOURCE CODE PROGRAM for DisplayMenu
* One screen capture showing all of the input and output for the follow
o Run the program and enter 'V’ from the main menu
o Enter 'V’ again from the main menu
o Enter 'V a third time from the main menu

Morse Code 2018 (Python): Programing Tasks Page 7 of 8
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Task 14

This task is an extension of Task 4 which you will need to have solved first in or
This task refers to TransmitMorseCode.

Modify your solution so that before it writes the transmission signals to the file,
and asks the user whether they would like to overwrite the file or choose anoth

For example:

Enter file name: messaged.txt
File already exists, would you like to,overwrite it

Evidence you need to provide: A
Your amended SOURCE.; IGRAM for TransmitMorseCode

irig all of the input and output for the followi
: ogram and enter T’ from the main menu
er the message: TEST MSG’
_ Enter the file name: ‘'message4.txt’
o Choose N’
o Enter the file name ‘messagel4.txt’

One screen capture showing all of the input and output for the followi

Run the program and enter T’ from the main menu
Enter the message: TEST MESSAGE’

Enter the file name: ‘messagel4.txt’

Choose Y’

Choose R’ from the main menu

Enter the file name: ‘messagel4.txt’

Task 15

This task refers to GetTransmission.

After the transmission has been received, display a message saying how many s
this down into the number of units of a signal (=) and the number of units of no
trailing spaces should not be counted.

For example:

45 symbols received in transmi isting of 3

Evidence you need to provi

Yourg ODE PROGRAM for GetTransmission
e showing all of the input and output for the followi
un the program and enter ‘R’ from the main menu

Enter the file name: ‘message.txt’

Morse Code 2018 (Python): Programing Tasks Page 8 of 8
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Structure Diagram (Complete)

Subroutines are called downwards, i.e. Main calls SendReceiveMessages, not the other way
Arrows pointing downwards indicate parameters; arrows pointing upwards indicate return values.

DisplayMenu GetMenuOption ReceiveMorseC

GetTransmission GetNextLe

COPYRIGHT
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Programming Questions (Solutions)

Answer/Guidance

1a | EMPTYSTRING

1b GetNextSymbol // GetNextLetter

1c GetNextSymbol // GetNextLetter

1d LetterEnd // ProgramEnd

1e Dash // Letter // Dot // MorseCode

1f Dash // Dot

1g len // input

1h GetNextSymbol

2 1 mark far ez’ Wlng:

ngj variable (FileName) initialised to user input

able) FileHandle assigned to specified file opened for reas
open function

e Transmission variable set to first line of the file

e Fileis closed

3 1 mark for each of the following:

o (Repeatedly) prompt the user / accept user input
e until X is entered / loop terminates at X

4 1 mark for each of the following (max 3):

s Integer array

o (Contains pointers

o Indicates which element to move to next...
e .. ifthe next Morse signal is a dash

5 1 mark for each of the following:

o |Initially set to the first character in Transmission
e As spaces are removed, it points to the new first character

6 1 mark for each of the following:

e (Integer) variable LastChar set to the index of the last characte
e Using the built-in function 1en () to get the length of the Trans
e |oop repeats while LastChar / last ch a space

o [f the last character is a space, rem m-Transmission)
o Decrement LastChar /i
Return Transm? “

COPYRIGHT
PROTECTED

value of PlainTextCharacter
ASCII value of A / Gets value 65

o Subtracts ASCII value of A /65 from ASCll value of P1lainTextC
e |[fPlainTextLetterisA, Indexis1 (for example)
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8 1 mark for each of the following:

e ecxcept: block executed if try: block fails to execute correctly

* File name mistyped // file not found // error reading file // error/e
StripLeadingSpaces // error/exceptionin StripTrailing
Transmission/EOL not being a valid string

Morse Code 2018 (Python): Written Questions MS Page 1 of 2



Answer/Guidance

9 1 mark for each of the following (max 2):
e (onstants won't be accidentally changed
e By being at the start of the code, the code is easier to read/under
this is for the benefit of the human, not the computer)
* No need to remember (precise) values // constant names more m
code is more readable
10 |1 mark for each of the following (max 3):
o [tis usedto remove the first itemin a list
. from the Transm
e By treating the string as a list
o |[s called repeatedly if multi
11 |1 mark for StriplLead:
° nsmission s zero
1 me¥ ansmission instance:
. there is a file error (accept any error relating to code in the tr
if the except : block executes // if the try: block fails / genera
3 marks for GetNextSymbol instance:
o If the symbol is not a dot...
e .. notadash/minus sign..
e .. notaspace
12 | 1 mark for each of the following:
e CodedLetterLength variable set to the length of the sequenc
e for loop to run four times
e Symbol initially set to the first symbol in the sequence to be de
e Pointer setto 20
e Symbol then set to dot (on next iteration)
e Pointer setto 14
e Pointer setto 4 (on next iteration)
e Symbol then set to dash (on next iteration)
e Pointer setto 24
o Xretrieved from Letter array / X returned (only credit this mark
parse the arrays)
TOTAL MARKS
COPYRIGHT
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MORSE CODE: Programmin

Suggested Solutions and Mark Schen:

The following are recommended solutions, and not an exhaustive list of all possible s
guidance should be used as a guide only. Discretion should be used in awarding credit

Task 1

1 mark  The user is always prompted with “Enter your choice: “ when the pro

1mark Theinputis converted to uppercase (o gic later such a

case letters in the selection/it

1 mark There is an iterativ
even ifit Ao

at will continue to prompt the user
properly. Also accept an iterative statement
on statement inside the iterative statement which

1mark  T#ECondition for the iterative statement specifically prompts the us
choose a letter from the menu: “ when anything other than “R”. “S” o
equivalents too if the input wasn’t converted to uppercase).

1 mark  The input from the “Invalid choice” prompt is converted to uppercas
checking both upper and lower case letters in the selection/iterative

def GetMenulintion{}:
Menulptdion = input{“f
while MenuDptlon not in
Menulption = input(“
return MenuQotion

“}.upper{)

1 mark  Screenshot shows ‘y’ was entered, resulting in the Invalid choice pro

1 mark  Screenshot shows nothing was entered (i.e. enter was pressed with n
choice prompt, followed by ‘SS’ being entered at the prompt and ano

1 mark  Screenshot shows ‘R’ was entered, resulting in the Enter file name: p

Main Menu

R -~ Receive Morse code
S - Send Morse code
X — Exit program

COPYRIGHT
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Enter your choice: v ]
Invalid choicz. pi: Choose a letter from the
ease choose a letter from the
ce, please choose a letter from the

ile name: 7

1 mark  Screenshot shows X’ was entered, followed by the program exiting: , lg

Main Menu i (153
""""""""" Fducation |
R — Receive Morse code -

S - Send Morse code
X -~ Exit program

Enter your choice: x
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Task 2

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

Addition of constant called FULLSTOP and set to the value *’

EMPTYSTRING = ¢
FULLSTOP = '

Adding * as the 28th element of the list Letter
Adding “.-.-.-" as the 28th element of the list MorseCode

Modifying the lists Dot and Dash correctl
in the number 27

sequence of d

def SendReceiveds
Dash = 122

(44.1,8,17,8,21,8,75,2,15,11,8,8,8
,26,8,19,8,3,8,7,4,0,8,8,12,8,1

3 5 Ep
FERERPEE oy hE

MorseCode = [® 7, ¢, =7, e, 0 do ot de 0 2 8 0 o

Modifying the selection statement in to correctly detect a full stop

Selection statement correctly uses the sequence from the 28th elem

if PlainTextletter == SPACE:

Index = &

e1iT PlainTextletter == FULLSTOPR:
Index = 27

elge:

Index = ord{PlainTextletter) - ord{'4°) + 1

Screenshot shows selecting S to send a message and entering S.0.S
Morse Code being output as below:

Enter your choice: S
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Task 3

1 mark  Addition of new option to the menu by modifying DisplayMenu, 0

def DisplayMenu{):
nrint{)
print{
print
print{

print{"y .
print{)

1 mark Inclusion of menu option P in i structure in SendRec

1 mark ihe PrintMorseCodeSymbols

tMo rseCodeSymbols {Letter, MorseCode}

1 mark  Code for subroutine PrintMorseCodeSymbols has two paramete
correctly named)

1 mark Print statement for the table heading outside of any iterative or sele

1 mark Iterative structure that will iterate through the Letter and MorseCod
for the length)

1 mark  Suitable code inside the iterative structure to print out a letter with

def PrintMns &&Cszﬁ%ymmlf\{mi’aar, Morselode):

pricu{®in | 7
for Index in r‘mgiﬁ{l ten{letter)):

print{® £8F 1 {1¥.format{letter[Index],Mor

1 mark Screenshot shows two columns, one for Letter and another for Symb
letters and symbols correctly mapped to each other

1 mark  Screenshot shows the table in precisely the correct format as per th
capitalisation and correct spacing (ignore failure to leave a blank lin

Enter your choice: P

Letter | Symbol
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Task 4

1 mark  Addition of new option to the menu by modifying DisplayMenu, 0

oprint(
print{
print (¥

1 mark Inclusion of menu option T in a new selection structure in SendRe

1 mark  New option calls the new subroutine TransmitMorseCodeSymb
MorseCode

1 mark  Modification of menu option S to print out th

elif MenuQption ==
print{SendMorse”
e1if Menu

1 mark  Code for subroutine TransmitMorseCode has one parameter (ev
named)

1mark Callto SendMorseCode passing the argument of MorseCode (ac
1 mark  Result of call to SendMorseCode stored in a variable

1 mark  Suitable iterative structure to go through the Morse code version of
1 mark  Selection statement to store different transmission strings based on
1 mark Inclusion of space, dot and dash in the selection statement

1 mark  Selection statement correctly handles putting a single space betwe

1 mark  Selection statement correctly handles putting a total of three space
1 mark  Selection statement correctly handles putting a total of seven spac
1 mark  Suitable prompt to enter a file name

1 mark  Transmission string correctly written to the file

1 mark  File is closed after being written to

1 mark  Using atry...except... structure with an appropriate error message t

def Ty el et
HerselmieSiring » Semiorsstode{Borsetods}

Transmission =
far ;‘«;moiimex in orange CO PYRIGHT
if MorseCodeString(s P ROTECTE D

Tramsmission +
21if Morsels

Peportirmc{®i
FiteNeme = dngmat{”
1y
FilsHandle = open{filsName, ‘w’'}
FilsHandle.write{Transmission}
FileHandie, close{}
axsegis
Reporifrror{¥Fid

9
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1 mark  Screenshot shows choosing option T from the menu and entering t
with a space between the two words)
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1 mark  Screenshot shows a prompt for the file name and the user entering

1 mark  Screenshot shows the user choosing option R from the menu and e
at the prompt

1 mark  Screenshot shows the correct Morse code and decoded message as

Main Menu

R - Receive Morse code
S - Send Morse code

T - Transmit Morse code
Exit program

=
H

Enter your choice: 7T
Enter your message {uppercase let?
Enter file name for transmisciy

Main Menu

smit Morse code
it program

Enter your choice: R
Enter file name: messaged.ixt

ZIG ZAG
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Task 5

1 mark Inclusion of new argument in the called to ReceiveMorseCode in

1f MenuOption == '#°:
ReceiveMorseCode{Dash, Letter, Dot, Morselode)

1 mark  Addition of new parameter to ReceiveMorseCode

def BeceiveMorseCode{Dash, Letier, Dot, Morss{ods)

1 mark

1 mark

1 mark

1 mark  Errorisreported if the CodedLetter doesn’t represent a valid sequ

1 mark  An asterisk is returned if the sequence of dots and dashes is invalid

def Decode{Codedietisr, Dash, Letisr, Dot, BMorsslode):
if Codedietter in MorseCode:
Codedletterlength = len{Codedletter)
Pointer = @
for 1 in rangs(Codedletteriengthl):
Symbol = Codedletteri]
if Symbol == SPA(E:
return SPACE
211t Symbol == '~
Pointer = DashiPointer]
zise:
Pointer = Dotl{Pointer]
return Letter[Pointer]

slse:
ReportError{® {8y re . format(
return Vet

h7;invalid symbol (-

1 mark  Screenshot shows an error message containing t

COPYRIGHT
PROTECTED
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Task 6

1 mark  Selection statement to check if the last four characters of the FileN
reasonable method of isolating and checking the last four characters

1 mark  .txt correctly appended to the FileName ifitis not already the last

if FileNamel[-4:] = *®
FileName += “,

Imark  Screenshot shows the filename entered as message6 without an exte

received exactly as shown

Enter your choice: R
Enter file name

g received exactly as shown

Enter your choice: R
Enter file name: messageb.txt

A s - Tew x "

ZIG ZAG
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Task 7

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

Accept alternative working solutions (at full marks) that call the subroutine Decod
mark if it’s not modified to correctly detect any invalid symbols

Addition of new option to the menu by modifying DisplayMenu, 0

print{®s - ¢
print{”®
print{®y -« i

Inclusion of menu option Cin a new selection structure in SendRec

New option calls the new subroutine ConvertMorseCodeSymbol
Letter and MorseCode (accept them in either

elif Menulption ==
ConvertMorsgCﬂ

orseCode}

1e'ConvertMorseCode has two parameters (eve

User is asked to enter a message in Morse code
Input of Morse code from user stored in a variable with a meaningfu
Suitable iterative structure to go through the Morse code version of
Selection statement checks whether the symbol is a valid Morse cod
Inclusion of space in the selection statement

Selection statement correctly handles a single space between symb
decoded message

Selection statement correctly handles a total of three spaces betwee
in the decoded message

Printing out any invalid symbols received

gef fonvertMorssfods{letter, Morseloadel:
DecodedString = ©F
MorseCodeString = inputl’
SpacefFound = False
for Codedletter in M

Letter[MorseCode. index{Code

if SpaceFound == Trus:
DecodedString += 7
SpacefFound = False
glse:
SpaceFound = Trus
else:
ReportError{”{8} i

nrint{”
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1 mark

1 mark

1 mark

1 mark

1 mark

Screenshot shows choosing option C from the menu and entering t

Screenshot shows the decoded message as: HI THERE

Enter your choice: C
Please enter your message in Morse code: .... ..
Decoded message{less any unknown characters): HI T

Screenshot shows choosing option C from the menu and entering t

Screenshot shows the decoded message as: HL1 O

Screenshot shows the symbol .- lid/not known

message in Morse code: .... .-.
. s not a known Morse code symbol
essage{less any unknown characters): HLL

Morse Code 2018 (Python): Programing Tasks MS Page 9 of 19
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Task 8

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

Suitable variable with meaningful identifier initialised to store the
Selection statement to detect whether the letter is a space or a Mor
Selection statement placed inside appropriate iterative structure (w
Selection statement correctly handles a space between words as 1 i

Selection statement contains an iterative statement to go through a
Morse code symbol

Selection statement correctly handles a dc?

Selection statement correct!

EnText = inpui(?
PlainTextlength = lsn{PlainText)
MorselodeString = EMPTYSTRING
QuaternaryString = EMPTYSTRING
for 1 in rangs{PlainTextlength}:
PlainTextietter = PlainText{i]
if PlainTextletter == SPA(E:

Index = &
elge:

Index = ord{PlainTextletter) - ord{’a’} + 1
Codedletter = Morselode[Index]
MorseCodeString = MorseCodeString + Codedietfer + SPACE
if Codedletter == SPACE:

QuaternaryString += 3%

glss:
for Dothash in Codedletter:
if DotDash == 7.7
QuaternaryString = "2V
eise:

QuaternaryString 4= ¥3
QuaternaryString += “8&°
print{MorseCodeStiring)

print{® i5:7,QuaternaryString}

Screenshot shows S chosen from the mai

Screenshot shows the m

ge (uppercase letters and spaces

lessage in Quaternary is: 302022203013302220

Morse Code 2018 (Python): Programing Tasks MS Page 10 of 19
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Task 9

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

Addition of new option to the menu by modifying DisplayMenu, a

print{"x -

Inclusion of menu option E in a new selection structure in SendRec

New option calls the new subroutine SendEncryptedMorseCode
MorseCode o

@lif MenuOption ==

SendEncrypte ade(MorseCode)

1e SendEncryptedMorseCode has one parame

Fasked to enter a message in plain text which is stored in a va
identifier

User is asked to enter a Caesar Cipher Shift which is converted to an
with a meaningful identifier

Iterative structure to go through the message entered, character by
Selection statement inside the iterative structure that differentiates

Character is correctly Caesar cipher shifted inside the selection state
functions that do this for you). Do not award the mark if they fail to
to A)

Cipher text is then correctly converted to Morse code and printed ou

def Sendbnorvpteddorselode (Morselode):
PlainText = input{MEnter vour
CaesarCipherShift = int{inpus(’
CipherText = ¢
for Character in PlainText:
if Character == SPACE:

CipherText += SPACE

eisg:

CipherText += chr{ard({
CipherTextlength = is i
MorselodeString

for 1 in.

aracter)-ord

Textlengthl:
; = CipherTexti]
erTextietter == SPACE:
Index = &
glse:
Index = ard{CipherTextletter) — ard{'a°) + 1
CodedLetter = MorseCode [Index]
MorseCodeString = MorseCodeString + (odedLetter +
print{MorseCodeString)
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1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

Screenshot shows choosing option E from the menu and entering the
Caesar Cipher Shift of 12

Screenshot shows the encoded message correctly

Enter your choice: E
Enter your message (uppercase letters and spaces only).
Enter the Caesar Cipher Shift: 12

LI Tl ) LN Rt ] » x xoax

Screenshot shows choosing option E from the menu and entering the
Caesar Cipher Shift of -5

Screenshot shows the encoded message coy

Enter your choice: E
Enter your mess2g
Enter the £

;use letters and spaces only)
er Shift: -5

er3 2 Tx Taoew

N hot shows choosing option E from the menu and entering the
Caesar Cipher Shift of 50

Screenshot shows the encoded message correctly

Enter your choice: E
Enter your message {uppercase letters and spaces only):
Enter the Caesar Cipher Shift: 58

gy e e e —
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Task 10

1 mark  Print statement appears after the one to print out the message in M

1 mark  Message prints out the value from the callto CalculateTransmi

1 mark Variable MorseCodeString correctly passed as the argument

print{MorselodeString}
print{"you il take {8} 1

. format{CalculateTra

1 mark  Subroutine takes one parameter which has a meaningful identifier
1 mark  Thereis a variable to hold the total tra |
1 mark  Thereis an iterative stat
1 mark Thereisasel: t inside the iterative statement
1 mark - n statement adds 1 for a dot and 3 for a dash
1 mark Thereis an additional +1 time unit after every dot or dash
1 mark  The total additional time for an end of letter is +3

1 mark The total additional time for an end of word is +7

def CalculatetransaissionTime(MorselodeString):
TransmissionTime = 8
for Symbol in MorseCodeString:
if Symbol == ".%:
TransmissionTime += 1
glif Symbol == ™.
TransmissionTime += 3
else:
TransmissionTime += 1
TransmissionTime 4= 1
return TransmissionTime

1 mark  Screenshot show S being chosen from the menu and the message T

1 mark  Screenshot shows 58 time units (after the Morse code)

Enter your choice: §
Enter your message {upp

Your message

+s and spaces only

ime units to send.
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Task 11

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

Message is not converted to uppercase as it is input

Selection statement comparing the message to an uppercase version
the message contains at least one lowercase letter)

Selection statement contains a print statement which explains that t
and shows the uppercase message

Message = input{"fniar vour

PlainText = Message.upperi)

i¥ Message != PlainText:
print{’ ot

Screenshot shows as b message about converting it)

Screenshot the message converted to uppercase including an explan

Enter your choice: 5
Enter your message (uppercase letters and spaces only}: Test
Only uppercase letters can be used, your message has be conv

Screenshot the message converted to uppercase including an explan

Enter your choice: S
Enter your message (uppercase letters and spaces only): t
Only uppercase letters can be used, your message has be ¢

« xee x e .
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Task 12

1 mark  Print statement appears after the iterative structure that parses the

1 mark  Number of symbols computed either by counting the number of dot
length of the MorseCodeString and deducting the number of sp
means)

1 mark  Number of characters computed either by counting the number of L
length of P1ainText and deducting the number of spaces (or by s

1 mark  Print statement is of exactly the same format as the question with t
capitalisation ‘

whtis 1 < Lastlhsy
i, Codedistisny » GetMextietteril, Tramsmiisisn?

s, furmat ten{PnrselodeString - RerselndeString, £

grint{flaintexy

1 mark  Screenshot shows five lines of messages of similar content and for
SAME ORDER as those shown below

1 mark  Screenshot shows 9 symbols received and 3 characters received

Enter your choice: R
Enter file name: messagel2.txt
9 symbols received which represent 3 characters.

PN 2% x

S0S
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Task 13

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

New variable created with a sensible identifier for International
Variable is defined and initialised to True within SendReceiveMes
Callto DisplayMenu now passes the argument International
Menu option V is added to the selection statement

Selection statement for option V changes the value of Internatio
or vice-versa

IntersationsiVersimwTryn

Sragrawing = False

ohile not ProgromEng:
DisplaoyBenul{Internations
Menufiption = GeiMs o

if Menuliptl

Tinn =
ursslodeidors
31 Menulplion == (¥
ImternationalVWersion = nod InternationalVersion
21if MenuBpiiom == *X7:

Programind = Tyuz

New parameter for DisplayMenu added with meaningful identifier
Selection statement added for ITnternationalVersion
Selection statement affects what is displayed on the menu
Menu options refer to either American version or International versio
After the menu has printed, there is another selection statement for

Selection statement will print out a suitable message according to t
InternationalVersion correctly stating which version of Mors

det Dispisyeru{InterngtionaWersionh:
print{}
print{
printd
print{
printd
¥ InternationasWersiom

print{’y -
wisg:

primt (7Y
gprint{“¥
print{}
17 Internatd

Screenshot shows menu option V has been added
First menu refers to change to American Morse code

Screenshot shows that the initial version of Morse code is the Intern
Screenshot shows that V was selected from the first menu

Screenshot shows that the menu option correctly toggles to Internat
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1 mark

Screenshot shows that the message correctly toggles from Internat
American version after the second and then back again after the th

Main Menu

R ~ Receive Morse code

S ~ Send Morse code

V - change to American Morse code
X — Exit program

System is currently using the International versi
Enter your choice: V

Main Menu

R ~ Receive Morse co
S - Send Morse :

V - change. onal Morse code

is currently using the American version of
r your choice: V

Main Menu

R -~ Receive Morse code

S - Send Morse code

V ~ change to American Morse code
Exit program

>
I

System is currently using the International versi
Enter your choice: X
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Task 14

1 mark

1 mark
1 mark
1 mark

1 mark

1 mark

1 mark

1 mark

1 mark
1 mark

1 mark

Iterative statement with a sensible condition to keeping checking un
or the user chooses to overwrite the file

Structure such as try... except... with an open statement which tests
Prompt asking the user if they would like to overwrite the file or not and
Selection statement exits the loop if they want to overwrite the file

Selection statement asks for a new file name if they dont want to ov

sz)

FileName = input{

WriteFile = False

while not WriteFile:
Trys

FileHandle = aps

FileHandle. %

_Ans ‘

riteFile = True
FileName = inpui(”
gxoept:
WriteFile = Trus
Loy
FileHandle = npen{FileName, "w'}
FileHandle.write{Transmission)}
FileHandle.close(}
except:
ReportError{®:

Screenshot shows user entering T and then TEST MSG correctly

User enters message4.txt and the program responds with file already
would like to overwrite it

User selects N and enters message14.txt which results in the output
to the main menu)

Enter your choice: T
Enter your message {uppercase letters and spaces onl
Enter file name for transmission: messaged.ixt
File already exists, would you like to overwrite it
Enter file name for transmission: messageld, txt

Screenshot shows user entering T and th SSAGE correctly
srogram responds with the

nu and messagel4.txt which results

ge {uppercase letters and spaces anly): TEST MESS
name Tor transmission: messageld.ixt
ready exists, would you like to overwrite it {(Y/N}7 Y

Main Menu

R — Receive Morse code
S - Send Morse code

T - Transmit Morse code
X ~ Exit program

Enter your choice: R
Enter file name: messageld.txt

o o —

ITEST MESSAGE
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Task 15

1 mark
1 mark
1 mark
1 mark

1 mark

Print statement is inside the selection statement shown below

Message prints out the length of Transmission asthe total num

“_»

Message correctly counts the number of "= in the Transmission

“ oy

Message correctly counts the number of * ” in the Transmission

Message printed is of the correct format and matches the example i

if len{Transmission}) > &:
Transmission
print("{a}
i

Transmission = Tra

= StripTrailingSpaces{Transm;

I Te

£ form
t{Transmission. count

1 mark

1 mark

stiows 33 symbols received in total

Screenshot shows that there were 16 signals and 17 breaks

Enter your choice: R
Enter file name: message.ixt
33 symbols received in transmission consisting of

TEA X
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AS AQA Computer Science Paper 1

Summer 2018
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Electrofic Answer Document (EAD)

Instructions

e Enter your name in the box at the top of this page
e Answer all questions by entering your answers into this document

e Remember to save this document regularly

e Save and print this document and any additional pages

e Answer all questions

e The marks available for each question are shown in brackets

e You will need:
O access to a computer
O access to a printer
O access to appropriate software
o electronic copies of the required skeleton code
o EAD (Electronic Answer Document)
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Answer all questions.
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