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Ilford County High School

Tuesday 4th MAY 2010

COMPUTING COMP1

Unit 1 - Problem Solving, Programming, Data Representation and Practical Exercise


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

· 2 hours

Instructions

· Type your answers into the Electronic Answer Document. 

· Enter the information required on the front of the Electronic Answer Document.

· Answer all questions.

· You will need access to:

· A computer

· A printer

· Appropriate software

·  The electronic version of the Skeleton Program and Data File.

· 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 cover).

Information

· The marks for questions are shown in brackets.

· The maximum mark for this paper is 100.

· No extra time is allowed for printing and collating.

· The question paper is split into four sections.

You are advised to spend time on each section as follows: 

Section A – 25 minutes 

Section B – 20 minutes

Section C – 20 minutes

Section D – 55 minutes

At the end of the examination

· Tie together all your printed Electronic Answer Document pages and hand them to the invigilator.

Warning

· It may not be possible to issue a result for this unit if your details are not on every page.

Section A

You are advised to spend no more than 25 minutes on this section.

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


Question 1

Sound is represented as digital data on a computer.


State what is meant by digital data.

(2 Marks)

When storing sound as digital data the original analogue signal must be converted to digital values.


Sample the following analogue signal 12 times at regular intervals. Then quantise the samples and convert to binary using a sampling resolution of 4-bits. 
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Use the grid for rough working, then copy the bit pattern to your Electronic Answer Document.
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(5 Marks)
[QUESTION CONTINUES ON NEXT PAGE]
What is meant by the term sampling rate?
(1 Mark)


What is meant by the term sampling resolution?

(1 Mark)

What impact does increasing the sampling rate and sampling resolution have on the sound stored?

(2 Mark)

State what is meant by Nyquist’s Theorem

(1 Mark)

[TURN OVER FOR NEXT QUESTION]

Question 2


Computer programs process and store numeric data.


A computer game stores the following data:

· level of difficulty as an integer in the range 1 to 15

· player rating as an integer in the range -120 to +120

· fuel level as a number with a fractional part

This number is in the range 0 to 100

The level of difficult is stored as an unsigned binary number using a single byte. For a particular game, the level of difficulty was set at 11.

Calculate its binary value.

Use the grid for rough working, then copy the bit pattern to your Electronic Answer Document.

	
	
	
	
	
	
	
	


(2 Marks)

A player rating value is stored as a two’s complement integer using a single byte.


Convert the player rating value of 119 into binary.

Use the grid for rough working, then copy the bit pattern to your Electronic Answer Document.

	
	
	
	
	
	
	
	


(1 Mark)


Convert the player rating value of -13 into binary.

Use the grid for rough working, then copy the bit pattern to your Electronic Answer Document.

	
	
	
	
	
	
	
	


(2 Marks)

[QUESTION CONTINUES ON NEXT PAGE]

A fuel level value is stored as an unsigned fixed point number using two bytes with four bits after the binary point.


Convert the fuel level value of 25.75 into binary

Use the grid for rough working, then copy the bit pattern to your Electronic Answer Document.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


(3 Marks)

Question 3


Hamming Code is one example of error checking.

The ASCII code for ‘A’ is 65. This code is to be transmitted as a Hamming Code.

Convert the ASCII code for ‘A’ into binary.

Use the grid for rough working, then copy the bit pattern to your Electronic Answer Document.

	
	
	
	
	
	
	
	


(1 Mark)

Generate the Hamming Code for the ASCII code ‘A’. Even parity is used.
Use the table below for rough working, then copy all of the lines to the table provided in the Electronic Answer Document.

	Bit Position
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1

	Data bit or parity bit
	D
	D
	D
	P4
	D
	D
	D
	P3
	D
	P2
	P1

	Data
	
	
	
	
	
	
	
	
	
	
	

	P1
	
	
	
	
	
	
	
	
	
	
	

	P2
	
	
	
	
	
	
	
	
	
	
	

	P3
	
	
	
	
	
	
	
	
	
	
	

	P4
	
	
	
	
	
	
	
	
	
	
	

	Code with parity bits
	
	
	
	
	
	
	
	
	
	
	


(5 Marks)

[TURN OVER FOR NEXT QUESTION]

Section B

You are advised to spend no more than 20 minutes on this section.

Type your answers into Section B 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 4


Create a folder/directory Question4 for your new program.

The variable table and the pseudo-code algorithm below describe an algorithm that saves the values entered to a text file.

	Identifier
	Data Type
	Purpose

	Board
	TBoard (user-defined type)
	Stores current board values

	XCoordinate
	Integer
	X-Coordinate for move

	YCoordinate
	Integer
	Y-Coordinate for move

	Counter1
	Integer
	Used as a loop counter

	Counter2
	Integer
	Used as a loop counter

	Symbol
	Char
	Used to store a board value from the user

	SaveFile
	TextFile
	Used in saving game


FOR counter1 ( 1 TO 3 DO


FOR counter2 ( 1 TO 3 DO



OUTPUT ‘Enter Coordinate Value: ‘



INPUT Symbol



Board[counter1, counter2] ( Symbol

CREATE FILE SaveFile

FOR counter1 ( 1 TO 3 DO


FOR counter2 ( 1 TO 3 DO



OUTPUT Board[counter1, counter2]


CLOSE FILE SaveFile


OUTPUT ‘You game has been saved, press any key to quit’

[QUESTION CONTINUES ON NEXT PAGE]

What you need to do

Write a program for the above algorithm in the Pascal.
Test the program as follows.

Test 1: Input the game board as follows (blank should be entered as a space):

	O
	O
	X

	
	X
	X

	
	
	O



Test 2: Input the game board as follows

	O
	X
	X

	X
	X
	O

	O
	O
	X


For this question you may assign values to the board before you run the program.

Save the program in your new Question 4 folder/directory.


Evidence that you need to provide

Include the following in your Electronic Answer Document.

SCREEN CAPTURES of program runs and text files for the following tests:



Test 1

(2 Marks)


Test 2

(2 Marks)


Your PROGRAM SOURCE CODE

(7 Marks)

[TURN OVER FOR NEXT QUESTION]

Section C

You are advised to spend no more than 20 minutes on this section.

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

These questions refer to the Preliminary Material, but do not require any additional programming.

Refer either to the Preliminary Material issued with this question paper or your electronic copy.


Question 5

This question is about the structure and content of the Skeleton Program. The following questions are all about the identifiers used in the Pre-release Program.


Give the line number which contains an assignment statement

(1 mark)


Give the line number which contains a selection statement

(1 mark)


Give the line number where a global variable is defined


(1 mark)


Give the line number where a local variable is defined


(1 mark)


Give the line number where a user-defined type is defined


(1 mark)


Give the line number where a function is declared

(1 mark)


Give the name of one ‘call by reference’ parameter 

(1 mark)

Give the name of one ‘call by value’ parameter


(1 mark)


Explain how a function differs from a procedure


(2 marks)

[QUESTION CONTINUES ON NEXT PAGE]

The design and implementation of the Skeleton Program includes a validation check on the co-ordinates entered by the user.

Describe this validation check.

 (2 marks)

Study the code for the function CheckXOrOHasWon.

Describe the purpose of the loops in this function

(3 marks)

Describe the purpose of the selection statements in this function

(3 marks)

What will be the outcome if board contains a diagonal win?

(1 mark)

Question 6

This question requires no coding. Study the Outline Design on Page 4 of the Preliminary material and the Variables on Page 5. 

The Starting symbol is ‘X’. Player One’s symbol is ‘O’. 

Player One makes the following moves: (1,1), (4,1), (1,2), (1,3), (2,2),  (3,3)
Player Two makes the following moves: (1,2), (1,3), (1,1), (1,5), (2,3). 

State what is contained in each Board array location once all moves are completed

(3 marks)

Explain why an array is used in this algorithm
(2 marks)


Explain why pseudo-code is used when designing an algorithm

(2 marks)

[TURN OVER FOR NEXT QUESTION]

Section D

You are advised to spend no more than 55 minutes on this section.

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

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


Question 7

The program currently validates the user moves (CheckValidMove function).

What you need to do

Make the following amendments to the Skeleton Program.

· Add an appropriate check for the entered Y Co-ordinate.
· Add an appropriate check to prevent acceptance of previously played moves
Test that the program functions as expected with the code additions present.


Evidence that you need to provide

Include in your Electronic Answer Document:

Your amended PROGRAM SOURCE CODE for function CheckValidMove. 

(3 Marks)

A SCREEN CAPTURE of the test confirming the Y Co-ordinate is validated.

(2 Marks)


A SCREEN CAPTURE of the test confirming that previous played moves are rejected.

(2 Marks)

[TURN OVER FOR NEXT QUESTION]

Question 8

The program uses the procedure GetMoveCoordinates to ask the user for the move co-ordinates.

What you need to do

Make the following amendments to the Skeleton Program.

· Add validation to prevent the program crashing when the user enters an invalid data-type. Instead of crashing the program should tell the user that the input was invalid and allow them to re-enter their co-ordinates.
Test that the program functions as expected with the code additions present.


Evidence that you need to provide

Include in your Electronic Answer Document:

Your amended PROGRAM SOURCE CODE for procedure GetMoveCoordinates. 

(3 Marks)


A SCREEN CAPTURE of the test confirming the additional validation works.

(2 Marks)

[TURN OVER FOR NEXT QUESTION]

Question 9

The program currently uses the function CheckXOrOHasWon to decide whether the game has been won yet.

What you need to do

Make the following amendments to the Skeleton Program.

· Add the code necessary to check for diagonal wins
Test that the program functions as expected with the code additions present.


Evidence that you need to provide

Include in your Electronic Answer Document:

Your amended PROGRAM SOURCE CODE for function CheckXOrOHasWon. 

(2 Marks)


A SCREEN CAPTURES of the tests confirming that the diagonal wins function as expected.

(2 Marks)

[TURN OVER FOR NEXT QUESTION]

Question 10

The program currently recognises that a draw has occurred but does not assign credit for that draw (each player gets 0.5 added to their score).

What you need to do

Make the following amendments to the Skeleton Program.

· Make any changes necessary to the main program to allow for 0.5 to be added to the scores.
Test that the program functions as expected with the code additions present.


Evidence that you need to provide

Include in your Electronic Answer Document:


PROGRAM SOURCE CODE for the Main Program
(3 Marks)


A SCREEN CAPTURE for one test run of the program showing: updated scores for a draw.

(2 Marks)

[TURN OVER FOR NEXT QUESTION]

Question 11

You are required to add the ability to save the score of the current game to a file. 
When the user responds with ‘N’ to ‘Another Game Y/N?’, 

You should save the game. Details to be save are:-

Todays Date, PlayerOneName, PlayerOne’s score, PlayerTwoName, PlayerTwo’s score.

Once the game has saved the user should be notified and then have the ability to Display the history of scores by reading from the file.
What you need to do

Make the following amendments to the Skeleton Program.

· Create a SaveGame procedure that will save the score of the game.
· Create a DisplayScore procedure that will display the history of the scores saved so far.
· Alter the main program so that after ‘N’ is entered in response to ‘Another Game Y/N?’ the new SaveGame procedure is called that will save the parameters shown above and then call the new DisplayScore procedure is called that displays the history of the scores saved
Test that the program functions as expected with the code additions present.


Evidence that you need to provide

Include in your Electronic Answer Document:

 PROGRAM SOURCE CODE for procedure SaveGame. 

(5 Marks)


PROGRAM SOURCE CODE for procedure DisplayGame. 

(5 Marks)


Your amended PROGRAM SOURCE CODE for the main program.

(2 Mark)


A SCREEN CAPTURE of the test confirming the save game functionality works as expected.

 


(1 Mark)

 [END OF QUESTIONS]
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