Secret Messages code mock Feb 2016 Mark Scheme
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Question 5
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Case "i"
                    Dim Answer As Char = "Y"
                    FileOpen(1, "CaeserEncrypted.txt", OpenMode.Output)
                    Do
                        Plaintext = GetTextFromUser()
                        AmountToShift = GetKeyForCaesarCipher()
                        Ciphertext = UseCaesarCipher(Plaintext, AmountToShift)
                        PrintLine(1, Ciphertext)
                        Console.Write("Do you want to enter more text?(Y/N)")
                        Answer = Console.ReadLine
                    Loop Until Answer = "N"
                    FileClose(1)

Variable declaration Answer As Char		1 mark
File Opened to output text			1 mark
Use of Do….Loop Until				1 mark
Correct use of GetTextFromUser()		1 mark
Correct use of GetKeyForCaesarCipher()	1 mark
Correct use of UseCaesarCipher()		1 mark
Correct use of PrintLine()			1 mark
Prompt and input of Answer			1 mark
Correct termination of loop			1 mark
File closed					1 mark		Total 10 marks
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Correct input of “Joe loves programming” and shift = 1		1 mark
Correct responses “Y/Y/N”					1 mark
Correct 2nd & 3rd entry						1 mark		Total 3 marks
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1 mark for each perfectly correct line in text file.			3 marks			
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VB.NET Mark Scheme

Qu | Part | Marking Guidance

Marks

6 16 | Sub Main()

Dim Answer As Integer

Dim Column As Integer

Dim Bit As Integer

Answer = 0

Column = 8

Do
Console.Write ("Enter bit value:
Bit = Console.ReadLine

Column = Column / 2
Loop Until Column < 1
Console.Write ("Decimal value is:
Console.ReadLine ()
End Sub

Alternative Answer
Column = Column \ 2

Answer = Answer + (Column * Bit)

& Answer)

1"
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18,23, 21,36, 40, 45, 58, 59

Mark as follows:

18 in the first placs
23 :and 21 in correct order and in the second and third places:

21.and 36 in the correct order and n the third and fourth places;
40, 45,58 and 59 in the correct order and in the last four places:

A. Table 3 instead of Table 2 as long as the bottom cell of each of
the scores column s correct (1. any working out)
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23

AmountToShift // StartPosition//EndPosition//
SizeOfRailFence // N // Count // Key // ASCIICode // NewASCIICode
/I Count2 // Countl // NoOfColumns // NoOfRows //
NoOfCiphertextCharacters //
NoOfCiphertextCharactersProcessed// i/ //
PositionOfNextCharacter // LastFullRowNo /
AmountToReduceNoOfColunnsTimesiBy //
BeginningofNextRowIndex // CurrentPosition;

R. if any additional code
R. if spelt incorrectly
I. case & spaces
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EveryNthCharacterSteganography;

R. if any additional code (including routine interface)
R. if spelt incorrectly
I. case & spaces
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25

VB.Net
Asc // Length;

R. if any additional code
R. if spelt incorrectly
I. case & spaces
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26

VB.Net/ VB6
Ciphertext = ""//
Plaintext = ""//

ChangedText "
TextFromFile =
HiddenMessage =

R. if any additional code
R. if spelt incorrectly
I. case & spaces
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27 | Because if decrypt has been selected; then the plaintext alphabet needs
to be shifted in the opposite direction;
28 | Mark as follows:

Identify the problem that will occur;
Explanation of how MOD 26 solves the problem;
MAX 1 if no example used in explanation

Example answer

Without MOD 26 then the shift will only be applied correctly to letters early
in the alphabet e.g. if the AmountToshift is 1 then the letter Z will be
given a NewASCIICode of 91 (ASCII code for Z is 90) ) and this does not
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represent a letter; Using MOD 26 ensures that the ciphertext alphabet
wraps round to the beginning of the alphabet (in this example
NewASCIICode would become 65 the ASCII Code for A);

29

ApplyShiftToASCIICodeForCharacter;

R. if spelt incorrectly
I. case & spaces
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30

NewASCIICode;

A. ApplyshiftToASCIICodeForCharacter (Pascal/VB.Net/VB6
only);

R. if spelt incorrectly
I. case & spaces
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3

GetTypeOfCharacter //
ord (Pascal / Python only) //
Asc (VBonly)//

int (Javaonly);

R. if spelt incorrectly
I. case & spaces





image14.png
32

Pascal / VB6
For 1 To Length(OriginalText)

VB.Net
For 0 To (OriginalText.Length - 1)

A. Alternative correct logic
A. Any clear description that conveys correct logic
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33

1£ statement with correct condition for key being 0 or less; and 1£
statement with correct condition for key being 26 or more //

one If statement correct condition for key being 0 or less; with condition
for Key being 26 or more linked using or //

one If statement with a list'range of values accepted between 1; and 25
(inclusive);

Correct error message "Invalid key — a default value has been used
instead" displayed and Key assigned a value of 1;

Error message and (their) default value assigned for all, and only under
all, correct conditions and the new code has been put in correct place in
subroutine and value of Key is always returned to calling routine;

A. Minor typos in error message
I. Capitalisation and spacing in error message
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34

****SCREEN CAPTURE****
Must match code from 33, including prompts on screen capture matching
those in code. Code for 33 must be sensible.

Mark as follows:
Plaintext set to be Zebra and option g (encrypt) selected on menu;
I. Case of plaintext

Test showing correct working for test where 0 entered for value of key //
Test showing correct working for test where 27 entered for value of key;
Tests show correct working when values of 0, 27 and 4 entered for
Key;

A. Any error message as long as it matches code for 33

R. If case of ciphertext does not match case of plaintext

A. alternative values for ciphertext if they would be produced by correct
code from 33 based on an incorrect value for the plaintext entered by the
user

Note:

Tests with value of 0 and 27 should result in error message being
displayed and ciphertext of Afcsb.

Test with value of 4 should result in no error message being shown and
ciphertext of Difve.
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33

Key = Console.ReadLine
If Key < 1 Or Key > 25 Then
Console.WriteLine ("Invalid key - a default value has
been used instead")
Key = 1
End If

Alternative answer

Key = Console.ReadLine
If Key <= 0 Or Key >= 26 Then
Console.WriteLine ("Invalid key - a default value has
been used instead")
Key = 1
End If
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Alternative answer

Key = Console.ReadLine
If Rey < 1 Then
Console.WriteLine ("Invalid key - a default value has
been used instead")
Key = 1
End If
If Rey > 25 Then
Console.WriteLine ("Invalid key - a default value has
been used instead")
Key = 1
End If
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Newoption ™ i, Output Caesar encrypted text to file "
displayed on the menu;

A Minor typos in menu option
1. Capitalisation and spacing in menu option

A New option added anywhere in the menu

R if n0 evidence of where code has been put in the Skeleton Program
(mark can be awarded if evidence can be found in either part35 o from
screen captures of test evidence in part36)
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mp1/20

quit>:

Please enter the text to use: Joe loves progranming
[Enter the amount that shifts the plaintext alphabet to the ciphertext alphabet:

o you want to enter more text?(¥/N)Y
lease enter the text to use: Phil loves programming
Enter the amount that shifts the plaintext alphabet to the ciphertext alphabet:

Do you want to enter more text?(Y¥/NDY
[Please enter the text to use: I love progranning
Enter the amount that shifts the plaintext alphabet to the ciphertext alphabet:

LAINTEXT OPTIONS

a. Get plaintext from user
b. Display plaintext
TPHERTEXT OPTIONS

d. Get ciphertext from user
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File Edit Format View Help

Kpf mpwft gsphsbnnjoh

Rjkn ngxgu rtqitcookpi
L oryh surjudpplaj
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38

Newoption” o. Fibonacci sequence (text from file)"
displayed on the menu;

A. Minor typos in menu option

I. Capitalisation and spacing in menu option

A. New option added anywhere in the menu

R. if no evidence of where code has been put in the Skeleton Program
(mark can be awarded if evidence can be found in either part 38 or from
screen captures of test evidence in part 41)
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39

Created a new subroutine named GetNthFibonacciNumber;

A. either a procedure or function

Routine interface syntactically correct with parameter n of correct data
type;

A. parameter data type and/or return value data type unspecified (VB6 /
VB.Net)

Value calculated by subroutine is returned to calling routine; R. use of
global variable
Calculates value of 1 if
Calculates value of 1 i o
Calculates value of 3 and calculates value of 3if n = 4;
Calculates value of 5 if n = 5, calculates value of 8 if n = 6 and calculates
value of 13ifn=7;

=1

3 marks are available if there is an attempt to get the subroutine working
for any positive integer n:

Appropriate iterative/recursive structure;
Adding (n-1)" and (n-2)" Fibonacci numbers;
Calculates correct Fibonacci number for any positive integer value n and

10
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this value is returned to the calling routine;
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Additional case for option o added correctly; A. any character instead of
o (except those used for other menu options already) — only if matches
prompt from 38 R. if no evidence of where code has been put in the
Skeleton Program (mark can be awarded if evidence can be found in
either part 40 or from screen captures of test evidence in part 41)

Plaintext, N, StartPosition and EndPosition given initial values
correctly before the loop;

Iterative structure has syntax allowed by the programming language and
correct condition; A. alternative logic for condition as long as results in
exactly the same working
Plaintext changed correctly — inside the loop; A. answers which use a
pass by reference parameter with a procedure for
GetNthFibonacciNumber instead of a function return value
Values for N and StartPosition changed correctly — inside the loop;

Plaintext then displayed after the loop;
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****SCREEN CAPTURE****
Must match code from 39 and 40 including prompts on screen capture
matching those in code. Code for 39 and 40 must be sensible.

Mark as follows:

Entering requested start position (665) and end position (€97) values
and option o entered and accepted;

A. Other character instead of o - as long as matches code for 40

Displays correct hidden message — "HelP Me";
R. if spelt incorrectly R. if capitalisation not correct
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38

Sub DisplayMenu()

Console.WriteLine ("STEGANOGRAPHY")

Console.WriteLine (" n. nth character (text from
£ile)")

Console.WriteLine(" o. Fibonacci sequence (text
from file)”)

End Sub
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39

Possible 10 mark answer

Function GetNthFibonacciNumber (ByVal N As Integer) As
Integer

Dim Count As Integer

Dim NthFibonacciNumber As Integer

Dim NMinuslthFibonacciNumber As Integer

10
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Dim NMinus2thFibonacciNumber As Integer
NthFibonacciNumber = 1
NMinuslthFibonacciNumber = 1
For Count = 3 To N
NMinus2thFibonacciNumber =
NMinuslthFibonacciNumber
NMinuslthFibonacciNumber = NthFibonacciNumber
NthFibonacciNumber = NMinuslthFibonacciNumber +
NMinus2thFibonacciNumber
Next
GetNthFibonacciNumber = NthFibonacciNumber
End Function
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Alternative 10 mark answer

Function GetNthFibonacciNumber (ByVal N As Integer) As
Integer
Dim NthFibonacciNumber As Integer
If N <= 2 Then
NthFibonacciNumber = 1
Else
NthFibonacciNumber = GetNthFibonacciNumber (N - 1
+ GetNthFibonacciNumber (N - 2
End If
GetNthFibonacciNumber = NthFibonacciNumber
End Function
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Example answer worth 7 marks

Function GetNthFibonacciNumber (ByVal N As Integer) As
Integer
Dim NthFibonacciNumber As Integer
Select Case N
Case 1
NthFibonacciNumber = 1
Case 2
NthFibonacciNumber = 1
Case 3
NthFibonacciNumber
Case 4
NthFibonacciNumber = 3
Case 5
NthFibonacciNumber = 5
Case 6
NthFibonacciNumber = 8
Case 7
NthFibonacciNumber = 13
End Select
GetNthFibonacciNumber = NthFibonacciNumber
End Function
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40

DisplayPlainText (Plaintext)
Case "o"
Plaintext = ""





image33.png
N=2
GetPositionsToUse (StartPosition, EndPosition)
While StartPosition <= EndPosition
Plaintext = Plaintext &
GetTextFromFile (StartPosition, StartPosition)
StartPosition = StartPosition +
GetNthFibonacciNumber (N)
N=N+1
End While
DisplayPlainText (Plaintext)
End Select
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16

Correct variable declarations for Bit, Answer and Column; L
additional variable declarations

Column initialised correctly before the start of the loop;
Answer initialised correctly before the start of the loop;
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While/Repeat loop, with syntax allowed by the programming
language used, after the variable initialisations; and correct
condition for the termination of the loop; R. For loop

A. any While/Repeat loop with logic corresponding to that in
flowchart (for a loop with a condition at the start accept >=1 or >0
but reject <>0)

Correct prompt "Enter bit value: ";

followed by Bit assigned value entered by user;

followed by Answer given new value; R. if incorrect value would
be calculated

followed by value of Column divided by 2; A. multiplying by 0.5
correct prompt and the assignment statements altering Bit,
Answer and Column are all within the loop;

After the loop - output message followed by value of Answer;

I. Case of variable names, player names and output messages
A. Minor typos in variable names and output messages

I. spacing in prompts

A. answers where formatting of decimal values is included e.g.
Writeln('Decimal value is: ', Answer : 3)
A. initialisation of variables at declaration stage

A. no brackets around column * bit

"
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****SCREEN CAPTURE™**
Must match code from 16, including prompts on screen capture
matching those in code

Mark as follows:

'Enter bit value: ' + first user input of 1
alue: ' + second user input of 1;
alue: ' + third user input of 0
'Enter bit value: ' + fourth user input of 1;
Value of 13 outputted;

18 | 15;
19 | 16 // twice as many // double;
20 | Design;
A. Planning
21 | Implementation;





