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For this paper you must have:
!  access to the Electronic Answer Document
!  a copy of the Preliminary Material. You must not use a calculator.

Time allowed
!  1 Hour 30 Mins

Instructions
!  Type your answers into the Electronic Answer Document.
!  Enter the information required on the front of your Electronic Answer Document.
!  Answer all questions.
!  You will need access to:
    –   a computer
    –   a printer
    –   appropriate software
    –   the electronic version of the Skeleton Program.
!  Before the start of the examination make sure your Centre Number, Candidate Name and Number 
are shown clearly in the footer of the Electronic Answer Document (not the front over).

Information
!  The marks for questions are shown in brackets.
!  The maximum mark for this paper is 77
!  No extra time is allowed for printing and collating.
!  The question paper is divided into four sections.
    You are advised to spend time on each section as follows:
    Section A - 30 minutes
    Section B - 15 minutes
    Section C - 45 minutes
    
At the end of the examination
!  Tie together all your printed Electronic Answer Document pages and hand them to the invigilator.

Total Score 77
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Section A

You are advised to spend no more than 30 minutes on this section.


                             Type your answers to Section A in your Electronic Answer Document.  
                             You must save this document at regular intervals.


                             The question in this section asks you to write program code 
                             starting from a new program/project/file.

•  Save your program/project/file in its own folder/directory.
•  You are advised to save your program at regular intervals.



Question 1

                    Create a folder/directory Question1 for your new program.
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Question 2
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Section B

You are advised to spend no more than 15 minutes on this section.

                              Type your answers to Section B in your Electronic Answer Document.  
                              You must save this document at regular intervals.

                              These questions refer to the Preliminary Material and require you to load 
                             the Skeleton Program, but do not require any additional programming.

R   efer either to the Preliminary Material issued with this question paper or your 
electronic copy.
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Section C

You are advised to spend no more than 45 minutes on this section.

                             Type your answers to Section C in your Electronic Answer Document.  
                             You must save this document at regular intervals.

T  hese questions require you to load the Skeleton Program and make 
programming changes to it.



Question 4
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Question 5

	This question will extend the functionality of the Skeleton Program[image: ]

Adapt the main program block so that the case where the user selects option i is dealt with.

Open a file called "CaesarEncrypted.txt" in ‘output’ mode. 

In a suitable loop structure use the existing subs ‘GetTextFromUser’, ‘GetKeyForCaesarCipher’ and ‘UseCaesarCipher’ to input and encrypt the user’s plaintext phrases. These should then be written to the file. Use the ‘PrintLine’ command to avoid writing parentheses to the text file. The user is expected to make at least one text entry to the file. 

After each entry display the message ("Do you want to enter more text?(Y/N)") and collect the user’s response. You should declare and use a character variable ‘Answer’ to determine the terminating condition for the loop.

Finally, close the file.

Test that the changes you have made work:
· Run the Skeleton Program
· Select Option i from the menu
· Enter the text “Joe loves programming” (without quotes) and an amount to shift “1”.
· Answer “Y” for 2 more entries
· The second entry is “Phil loves programming” with a shift of “2”
· The third entry is “I love programming” with a shift of “3”
· Enter “N” to terminate the option.
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Question 6
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END OF QUESTIONS
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The algorithm, represented as a flowchart in Figure 4, and the variable table, Table 3,
describe the converting of a 4-bit binary value into denary.

Figure 4

Answer ¢ 0
k2
Column <« 8

OUTPUT “Enter bit value: "
v

Answer & Answer + (Column * Bit)

v

Column ¢« Column/2

Yes
OUTPUT "Decimal value is: "

OUTPUT Answer
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Table 3

Identifier Data type Purpose

Column Integer Stores the place value (column heading)

Stores the denary value equivalent to the bit
pattern entered by the user

Bit Integer Stores a 0 or 1 entered by the user

Answer Integer

What you need to do
Wite a program for the above algorithm
Test the program by showing the result of entering the values 1, 1, 0, 1 (in that order).

Save the program in your new Question6 folder/directory.

Evidence that you need to provide
Include the following in your Electronic Answer Document.

116 ‘Your PROGRAM SOURCE CODE. (11 marks)

117 'SCREEN CAPTURE(S) for the test described above. (3 marks)
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What is the largest denary number that could be output by the algorithm represented by
the flowchart in Figure 4? (1 mark)

The algorithm represented by the flowchart in Figure 4 can convert sixteen different bit
patterns into denary.

If the symbol [ Column « & | is changed to[ Column « 16 | how many more bit
patterns could be converted into denary? (1 mark)

When developing a new system the stages of the systems development life cycle could
be followed.

At which stage of the systems development life cycle would the flowchart in Figure 4
have been created? (1 mark)

At which stage of the systems development life cycle would the algorithm represented by
the flowchart in Figure 4 be automated using a programming language? (1 mark)
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The contents of an array Scores are shown in Figure 2.

A pseudo code representation of an algorithm is given in Figure 3.
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Figure 2

Scores
(1] [ [2) | [3] | [4] [([S])|[€] (7] (8]
18 | 23 | 36 | 21 | 58 | 40 | 45 | 59

Figure 3

Max € 8
FOR Countl € 1 TO (Max - 1) DO
FOR Count2 € 1 TO (Max - 1) DO
IF Scores[Count2] > Scores[Count2 + 1]
THEN
Temp € Scores[Count2]
Scores[Count2] € Scores[Count2 + 1]
Scores([Count2 + 1] € Temp
ENDIF
ENDFOR
ENDFOR
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EE' One pass is made through the outer loop of the algorithm in Figure 3.
Complete Table 2 o show the changed contents of the array Scoxes after this
single pass. You may use Table 3 to help you work out your answer, though you
are neither required 1o use Table 3 nor 1o copy tinto your Electronic Answer Document.
Copy the bottom row of your complted Table 2 into the Electronic Ansiwer Document.

Table 2

scores

(1) |21 |31 | tar [ es1 | ter | 71 | 181

Table 3

Scores
Max | count1 | count2 | Temp
1y [z [31 [ [ sy ] ter [ o1 | o)

I ¢ s [ o 5 w5

(4 marks)
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Question 3

HH B

Throughout Question 3, you must be careful to copy and paste or type accurately the
names of identifiers from the Skeleton Program.

State the name of an identifier for:

a variable used to store whole numbers. (1 mark)
a user-defined subroutine that has exactly three parameters, (1 mark)
a builtn function with exactly one parameter that returns an integer value. (1 mark)

Give an example of an assignment statement from the Skeleton Program where a
variable is assigned an empty string (1 mark)
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Look at the option j in the main program block.

Explain why AmountToShift needs to be assigned the value of
-GetKeyForCaesarCipher. (2 marks)

Look at the 2ApplyShiftToASCIICodeForCharacter subroutine.

Explain, using an example, why Mod 26 is used when calculating NewASCIICode.
(2 marks)
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Figure 6 shows an incomplete structure chart for part of the Skeleton Program.

HEBE

Figure 6

UseCaesarCipher
jd)

g (b)

<0 €40

(©)

What should be written in box () in Figure 67
How should the arrow (b) in Figure 6 be labelled?
What should be written in box (c) in Figure 67

How should the curved arrow (d) in Figure 6 be labelled?

Section C begins on the next page

(1 mark)

(1 mark)

(1 mark)

(1 mark)
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This question refers to the subroutine GetKeyForCaesarCipher.

If the user chooses to encrypt/decrypt using a Caesar cipher they are prompted to enter
a value to indicate the number of characters to shift the plaintext alphabet. This value is
then stored in the variable Key.

Add a validation check to the subroutine GetKeyForCaesarCipher so that it
checks that the value entered by the user is between 1 and 25 inclusive. If the value
entered is not in this range then Key should be given a default value of 1 and the
message "Invalid key - a default value has been used instead"
displayed.

Test that the changes you have made work:

run the Skeleton Program

select option a from the menu

enter Zebra as the plaintext

select option g from the menu and enter 0 as the amount to shift the plaintext
select option g from the menu and enter 27 as the amount to shift the plaintext
select option g from the menu and enter 4 as the amount to shift the plaintext.
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Evidence that you need to provide
Include the following in your Electronic Answer Document.

Your amended PROGRAM SOURCE CODE for the subroutine

GetKeyForCaesarCipher. (4 marks)

[3T4a] SCREEN CAPTURE(S) showing the results of testing the subroutine with values
of 0,27 and 4. (3 marks)
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Task 1
Change the DisplayMenu subroutine so that it displays the new option

" i. Output Caesar encrypted text to file "

Evidence that you need to provide
Include the following in your Electronic Answer Document.

[3]5] Your amended PROGRAM SOURCE CODE for the subroutine DisplayMenu.

(1 mark)
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Evidence that you need to provide
Include the following in your Electronic Answer Document.

Your amended PROGRAM SOURCE CODE for the main program block.
(10 marks)

SCREEN CAPTURE(S) for the above test. (3 marks)

SCREEN CAPTURE(S) of the file "CaesarEncrypted.txt” in a text editor.
(3 marks)
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This question will extend the functionality of the Skeleton Program.

In the Skeleton Program there is currently only one steganography option — where
the characters are hidden in the text at regular intervals (every " character). There
are other ways of concealing a message in a piece of text — one possibilty is to place
the characters of the message at intervals determined by a more complex sequence of
numbers than every n” character.

The Fibonacci numbers are the numbers in the following sequence:
1,1,2,3,5,8,13,21,34, 55,89, .

«  The 1* Fibonacci number s 1.

‘The 2" Fibonacci number is 1.

« Each subsequent Fibonacci number is the sum of the two previous Fibonacci
numbers. For example, the 3" Fibonacei number is the sum of the 1% and
2™ Fibonacci numbers (1+ 1 = 2), the 6™ Fibonacci number is sum of the 4" and
5" Fibonacci numbers (3 + 5 = 8)

The n Fibonacci number is equal to the sum of the (n-1)" and (n-2)"" Fibonacci
numbers. Table 4 contains a summary of the Fibonacci number sequence.

Table 4
‘Sequence number () Fibonacci number
1 1
2 1
3 2
4 3
5 5
6 8
7 13
n (n-1)"" Fibonacci number
+
(1-2)" Fibonacci number

The Skeleton Program is to be extended so that it can be used to find messages.
that have been hidden in a text file at positions determined by the Fibonacci number
sequence.
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Task 1

Change the DisplayMenu subroutine so that it displays the new option
" o. Fibonacci sequence (text from file)"

Evidence that you need to provide
Include the following in your Electronic Answer Document.

3] 9] Your amended PROGRAM SOURCE CODE for the subroutine DisplayMenu
(1 mark)

Task 2
Create a new subroutine, GetNthFibonacciNumber, which takes an integer
parameter n and calculates the n”" Fibonacci number. For example:

GetNthFibonacciNumber (1) should return 1
GetNthFibonacciNumber (2) should return 1
GetNthFibonacciNumber (3) should return 2
GetNthFibonacciNumber (6) should retun 8

You will get some marks for this task even if your subroutine only works for some
values of n.

You are not required, but might find it useful, to add an extra menu option that calls the
GetNthFibonacciNumber subroutine to test that it works as expected.

Evidence that you need to provide
Include the following in your Electronic Answer Document.

4]0] Your PROGRAM SOURCE CODE for the new subroutine
GetNthFibonacciNumber (10 marks)
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The algorithm, represented using pseudo-code in Figure 8, describes the functionality of
what should happen when the user selects option o.

Figure 8

Plaintext € ""
N € 2
Input start and end positions to use with file diary.txt
WHILE StartPosition <= EndPosition DO
Plaintext € Plaintext + GetTextFromFile (StartPosition,
StartPosition)
StartPosition € StartPosition + GetNthFibonacciNumber (N)
N €N+ 1
ENDWHILE
Display the Plaintext

Task 3
Adapt the MAIN PROGRAM BLOCK so that the case where the user selects option o is
dealt with.

Task 4
There is a message in the Data File diary.txt that has been hidden using the first seven
Fibonacci numbers.

Test that your program works, and that it finds the correct hidden message, by:
«  selecting option o from the menu

«  entering a start position of 665
«  entering an end position of 697




image18.png
Evidence that you need to provide
Include the following in your Electronic Answer Document.

4 | 1 Your amended PROGRAM SOURCE CODE for the main program block.
(6 marks)

412 SCREEN CAPTURE(S) for a test run showing:

e option o being selected by the user

e a start position of 665 entered by the user

e an end position of 697 entered by the user

e the hidden message displayed to the user. (2 marks)





