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ANSWERS
	(c)
	REPEAT OUTPUT
	“Please enter an age between 0 and 120”
INPUT(AGE > 0) AND (AGE < = 120)
// Rest of programme 
	3
	1 mark for checking entered number.

1 mark for rejecting negative ages.

1 mark for rejecting ages too high (limit need not be 120 but should be sensible).

Need not include loop (could just abort if age not entered sensibly).
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	5 (a) (i)
	Array must be sorted into numerical order.
	1
	Accept “sorted into order”.

	(ii)
	binary_search(array, item_to_find)

	Low ← 1
	High ← Size of(Array)
	while (Low <= High)
		Middle ← Low + (High – Low) /2
		if array(Middle) = Item to find 
			display Middle
            exit procedure
		else if array(Middle) < Item_to_find
			Low = Middle + 1
		else
			High = Middle -1
	end while
	display -1

	5
	1 mark for a reasonable loop (could be repeat / until, for next etc).

1 mark for finding mid-point inside loop.

1 mark for moving upper / lower bound appropriately.

1 mark for returning array index when found.

1 mark for returning -1 when not found.

Array can be zero based.

	Total
	
	6
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ANSWERS
	(b)
	Trace table is used to find the value of variables at each step in an algorithm / program.

It may be used when debugging a program.

The manually calculated value at each stage of the program is compared with that actually set in the program.

It may be used when designing a program by writing an algorithm.

A trace table is useful for designing or debugging a loop structure.
	1

1

1


1

1
[Max 3]
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ANSWERS
	(c)
	If (isset($_POST[‘button’])

$user = $_POST[‘user’]
$pass = $_POST[‘pass’]

$sql = mysqli_query($connection, “SELECT * FROM usertable;”);
$data = mysqli_fetch_assoc($sql)

if $data[‘userpass’] == $pass and $data[‘username’] == $user {
echo “Success”
} else { 
echo “Enter correct username or password”
}

	1



1



1

	
	OR
	

	
	User = “user”
Pass = “pass”
REPEAT OUTPUT
“Enter correct name and password”
Input (username != user) 
and (password != pass)
	

1
1
1
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	3 (a)
	2D array could be used.


Each element of the array would contain “X”, “O” or a null string.
	1


1

	Need to specify 2D array; need not state size or data type.

Exact words not critical but candidate must show that they recognises that each array element corresponds to one square in the grid.

	(b)
	DIM Grid[3, 3]
Complete ← FALSE

FOR Index ← 0 TO 2
// check vertical
  IF Grid[Index, 0] = 'X' AND Grid[Index, 1] = 'X' AND Grid[Index, 2]= 'X' THEN Complete ← TRUE
// check horizontal  
  IF Grid[0, Index] = 'X' AND Grid[0, Index] = 'X' AND Grid[2, Index] = 'X' THEN Complete ← TRUE
NEXT
// check one diagonal
IF Grid[0, 0] = 'X' AND Grid[1, 1] = 'X' AND Grid[2, 2] = 'X' THEN Complete ← TRUE
// check other diagonal
IF Grid[0, 2] = 'X' AND Grid[1, 1] = 'X' AND Grid[2, 0] = 'X' THEN Complete ← TRUE
// display a message
IF Complete = TRUE THEN OUTPUT "Complete"
	1



1

1

1




1
	1 mark for using a 2D array but it need not be declared as 3 x 3 or other size

1 mark for checking all 3 verticals

1 mark for checking all 3 horizontals

1 mark for checking both diagonals



1 mark for appropriate output
Do not need comments
Do not need to use loop
Variable names unimportant
Do not need to initialise Complete variable
Do not need to include comments

Accept comparison of numbers and indexes

	Total
	
	7
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	7 (a) 
	
	Number
	Count
	Total
	Output

	
	0
	0
	

	2
	1
	2
	

	6
	2
	8
	

	7
	3
	15
	

	-99
	3
	15
	Mean is: 5



	

1
1
1
1
	1 mark for each correct row

	(b) (i)
	Runtime error 

divide by zero error 

Arithmentic overflow error 

Logic error

	1

1

1

1

[max 1]
	Any correct name for 1 mark 

	(ii)
	Incorporate a check to make sure that at least 1 valid number has been entered.

Check that Count is not zero before doing division.
	1

1
[max 1]
	1 mark for any valid description

	Total
	
	6
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	4
	(a)
	
	Initialise Small, Medium and Large to zero (1)
Search all 50 orders using a counter for the array index (1)

Inside loop
  If SR[index] = True (1)
    check Size[index] for small etc. (1)
    update appropriate variable (1)

After loop
output Small, Medium and Large (1)
	










Max 6
	Must be a flowchart.
Many correct answers can be mapped to these points

	
	(b)
	
	Split the index counter (1)
1 to 25 and 26 to 50 (1)
Provide two sets of output (1)
One for the January order and one for the June order (1)
	



Max 4
	

	
	(c)
	
	Initialise variable to store number of brown horses to zero (1) e.g. BrownNo = 0
Loop 50 times using a counter for the array index (1)

Inside loop
If Colour[index] = ˈBrownˈ then (1)
  Update variable (1)
  output week number or date (1)

After loop
Output message and variable (1) e.g. Print(ˈNumber of brown horses is ˈ, BrownNo)
	












Max 6
	

	Total
	
	16
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ANSWERS
	Part
	Answer
	Mark
	Additional Guidance

	5
	(a)
	
	Array 2 D (1) string (1) 
or Record(1) text fields (1)
or 5 Lists/Arrays(1) text/string(1)
Name - Tanya Bergova (1)
Address - Batyr Street 11/1, Astana (1)
Telephone number - +7 (7172) 475 489 (1)
Email address - Tanya@XYZ.kz (1)
Credit/debit card - 1234 1234 1234 1234 (1)
	







Max 7
	1 mark for data structure(s), 1 mark for data type and 1 mark per item for example.
These must be realistic in order to gain the marks
Many correct samples, example only given

	
	(b)
	
	Order number from 1 to 100 (1)
the week number needs to be calculated (1)
e.g. WeekNo = Div((order number + 1)/2) (1)
	

Max 3
	

	Total
	
	10
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ANSWERS
	Part
	Answer
	Mark
	AO
	Further Information

	7
	Valid loop
	1
	AO2
	Allow  using pseudo code

Allow errors in syntax

	
	Correct range (e.g. 1 to 9)
	1
	
	

	
	2D array
	1
	
	

	
	Loop variable used to index array
	1
	
	

	
	Data input 
	1
	
	

	
	Subject data goes into appropriate cell
	1
	
	

	
	Correct grade goes into matching cell
	1
	
	

	Total
	
	7
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ANSWERS
	2(b)
	Elements in the tree are inserted in sorted order. 

Fast searching of the elements is possible.

Binary search can be used. 

The size of the tree is not fixed.
	1

1

1

1
[Max 2]
	AO2
	Do not accept answer regarding efficiency without an explanation.
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ANSWERS
	Part
	Answer
	Mark
	AO
	Further Information

	3a
	An array is a data structure that contains a group of related elements of the same type that are united by the same name.
	
[1]
	AO1
	Accept any reasonable answer

	3b(i)
	Physics
	[1]
	AO2
	

	3b(ii)
	Input name of subject.

Using loop correctly.

Comparing array elements with search key.

Exit the loop if the search key exists.

Check the search result.

Output a message about search results.

	1

1

1

1

1

1







[6]
	AO2
	Accept any reasonable answer

Pseudocode solution example:
INPUT subjectName
i = 0
Found = False
WHILE i<=8
     IF Subjects[i] = subjectName THEN	
         FOUND = True
         BREAK
     END IF
     i = i+1
END WHILE
If FOUND=True THEN OUTPUT “exists”
ELSE OUTPUT “Doesn’t exist”

	3с
	The amount of memory required by an algorithm to run 
	
[1]
	
	

	
	Total
	9
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ANSWERS
	3b
	input login and password

correct check of entered data

returning in case of error / output error message

success / enter to app / access to the system

Example:[image: ]
	1

1

1

1











[4]
	AO2
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ANSWERS
	Part
	Answer
	Mark
	AO
	Further Information

	3a
	Array

all grades are the same data type

for each student separate array

one name for all elements

each row / column will be given for a student and column / row for a subject

all elements have own index

	1

1

1

1

1


1

[max 3]
	AO2
	Accept answers that students give beyond Subject programme, e.g. lists, with appropriate justification

	3b
	input / initialise number of students

loop

input grades into each element

use of array 1D / 2D

counter initialised

using IF 

OR in condition / nested IF

output
	1

1

1

1

1

1

1

1

[8]
	AO3
	Do not award marks for fragments that are implemented incorrectly

Examples:
INPUT NumberOfStudents
StudentsWithAB ← 0
FOR i ← 0 TO NumberOfStudents-1
INPUT CSGrades[i]
IF (CSGrades[i]=’A’) OR (CSGrades[i]=’B’) THEN StudentsWithAB++
ENDFOR
OUTPUT StudentsWithAB

OR

INPUT NumberOfStudents
StudentsWithAB ← 0
i ← 0
WHILE i < NumberOfStudents DO
INPUT CSGrades[i]
i++
IF (CSGrades[i]=’A’) OR (CSGrades[i]=’B’) THEN StudentsWithAB++
ENDWHILE
OUTPUT StudentsWithAB

	3e
	outer loop / one loop

inner loop

ranges of outer loop

ranges of inner loop

elements’ comparison

swap


	1

1

1

1

1

1

[6]

	AO3
	Accept solution in any sorting algorithm

Accept pseudocode

Examples:
for i from 1 to N
	for j from 0 to N-1
		if a[j]>a[j+1]
			temp  a[j]
			a[j]  a[j + 1]
			a[j + 1]  temp
OR

for i from 1 to N
   key  a[i]
   j  i - 1
   while j >= 0 and a[j] > key
      a[j+1]  a[j]
      j  j - 1
   a[j+1]  key
Accept swap(element1, element2) instead of three-line swap action 



image4.png
Part Answer Mark | Additional Guidance
3(a) Value | EvenCount 0ddCount | Output 4 1 mark for each row
0 0 (not for the first row as
5 0 1 Odd this just initialises the
6 1 Even counter)
7.2
-1 2 Odd
(b) The -1 is used to mark the end of the data. 1 Accept -1 is a ‘rogue
value’
(c) When a negative number is entered it will be 1 Answer may not be this
processed in the same way as a positive number. detailed but must
[The check to see if the number is less than zero recognise that the
fand end the program occurs after the processing check for negative
istage is complete. number is at the wrong
place.
(d) The code will not allow a negative number to be 2

entered at all.
This means that the code which counts
odd/even will never be executed.
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4 The following program carries out a bubble sort on the data in the array called DataArray
(note that the line numbers are for identification, they are not part of the code).

1 DataArray=@(10, 5, 9, 52, 3, 15)
2 Num = DataArray.count-1
3 do {

4 Flag = false

5 i=0

6 do {

7 if (DataArray([i] > DataArray[i+1]) {

8

t = DataArrayl[i]

9 DataArray[i] = DataArray[i+1]
10 DataArray[i+l] = t
11 Flag = true
12 }
13 i++
14 } until (i eq Num)

15 } until (Flag eq false)

(a) (i) Describe the steps taking place at lines 7 to 10.





image6.png
(i) What is the purpose of the variable F1ag and what is its data type?





image7.png
(b) The bubble sort is often described as inefficient. Explain what this means.

(c) Explain the difference between the symbols = and eq used in the program, which are
often both read as “equals”.

[Total: 8]
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Part Answer Mark | Additional Guidance
4 (a) (i) | Line 7 checks adjacent values to see if they are 1 Accept any similar

out of order. answers

The 2 out of order values are swapped using a 1

temporary location to store a copy of the lower

item.

[2

(a) (ii) Flag is used as a flag to show that a swap has 1

taken place

or

another pass of the list will be needed.

Flag is of Boolean data type. 1 Accept true/false

[2] instead of Boolean

(b) The bubble sort is inefficient because an item in 1 Accept similar answers

the wrong place is only moved 1 step at a time

(optional: ... which means a very large number

of comparisons and swaps are needed to

process the array).

When the size of the array is much greater than 1

1: the maximum number of passes (or iterations

of the outer loop) needed is approximately equal [2]

to the size of the array.
(c) The = symbol is used to assign a value to a 1

variable.
The eq symbol is used to test for equality.

1
[2]
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(d) The pseudocode below was used to create a delay.

Counter « 0
REPEAT
Counter « Counter+l

UNTIL Counter = 1000000

In the interpreted environment this code works perfectly, but when it is compiled the delay
no longer happens.

What is the name of the feature of the compiler which has caused this? What should the
programmer do to cause a delay in the code execution?
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(d)

The compiler is an optimising compiler.

The programmer should read the system time in
a loop and continue to loop until a sufficient
delay has occurred.

[2]

Any explanation which
refers to removing
redundant code is
acceptable

Accept a suggestion to
use an OS or language
specific timer or sleep
function
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(c) Write pseudocode to produce the diagram below. The rectangle is 200 x 100 pixels. It
starts at pixel co-ordinates (10,10). The vertical lines are 80 pixels high and are at
intervals of 20 pixels.

You may use the following statements:

e MOVE x,y Move the pen without drawing to pixel co-ordinates x (horizontal),y
(vertical)

e DRAW x,y Draw a straight line from the current pen position to co-ordinates x,y
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(c)

MOVE 10, 10
DRAW 210 ,10
DRAW 210 ,110
DRAW 10, 110
DRAW 10, 10

X « 30

REPEAT
MOVE x, 20
DRAW x, 100
X « X + 20
UNTIL x > 190

[4]

1 mark if rectangle
starts at 10,10

1 mark for complete
rectangle

1 mark for loop

1 mark for increment of
20

The 20 and 100 are not
essential but the
numbers used must
ensure that the vertical
lines do not touch the
top and bottom edges
of the rectangle

Order of commands is
not important. It is
acceptable if the
rectangle is drawn
before the lines (but
take care that things
are not interspersed in
such a way that it will
not work)

Any instructions which
will create a rectangle
of the correct size
starting from the
correct origin
Initialising x co-ordinate
to 15 and using loop to
repeat lines.

Make sure no line is
drawn after x=205





image14.png
(c) A programmer is writing a spreadsheet program for a computer. She decides to store the
data for the spreadsheet in an array.

Explain why this is likely to be a very inefficient use of memory.

[Total:8]





image15.png
(c)

An array will reserve a fixed block of memory but
many of the cells in the spreadsheet will be
empty. This means that memory is reserved for
the cells even when they are not being used.

1 mark for recognising
that an array reserves
a fixed block of
memory

1 mark for recognising
that a spreadsheet may
contain lots of empty
cells.
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(c) Acomputer system needs to receive input of a user’s age. Write pseudocode to test the
validity of the age entered.
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5 (a) Anarray contains a set of different integers.

(i) What must be done to the array before a binary search can be used?
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(if) Using pseudocode, write a binary search algorithm for this array.

The algorithm should output either the position of the item in the array if it is found
or -1 if it is not found.

[Total: 6]
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(b) A programmer might use a trace table. Explain the purpose of a trace table.
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7 (a) A programmer needs to write program code to check that a password matches a
username for a website. The passwords are stored in an encrypted format.

To help the programmer, write a suitable algorithm. You may use a program flowchart.
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3 A computer programmer needs a data structure to store the following data:

X (0]

(a) Name the data structure. State how to store these data.
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(b) Write pseudocode to check the grid and show a message if there is a complete row,
column or diagonal of ‘X'.

[Total: 7]
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The following pseudocode calculates the mean of a set of numbers.

OUTPUT "Enter a list of numbers. Use -99 to end"
Count « 0
Total « O
REPEAT
INPUT Number
IF Number <> -99
THEN
Count « Count + 1
Total « Total + Number
END IF
UNTIL Number -99
OUTPUT "Mean is: "
OUTPUT Total / Count

(a) Complete the following trace table for the set of numbers: 2, 6, 7, -99

Note:
e You need not repeat values which have not changed
e You may not need to use all the rows in the table

Number Count Total Output
0 0

[4]
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(b) A user can enter -99 alone.

(i) Name the type of error which would then occur.

[Total: 6]




image25.png
MaroToBuTens nolwagu-kayanku He fAenaeT CEANa M noBoAbs. Kaxaeiwi roa
3aKMK04aETCA OAMH A0rOBOP C NPOM3BOAMTENEM ANS M3FOTOBMEHWS CeAna U NoBoaeN.
Cénna 1 NoBoAbs 3akasblBaloT No pa3mepy olaan-kaqanki. YTobkl NOAroTOBUTL 3TOT
3aKa3, HeOBXOAMM KpaTKui OTYET C yka3aHUEeM KONUYecTBa 3aKa3blBaeMblX ANEMEHTOB
Ha KaXablii pa3mep. MPeanonoknM, YTO KHUra 3aka3oB NepenosHeHa.

®  CywecTByeT Maccus SR[1:50], KOTOpbI NOKa3bIBaeT, BXOAAT N B 3aKa3 ceano u
noBOAbA, U MaccuB Size [1:50], KOTOPbI NOKA3bIBAET pasMep Kaxaon nowaau-
Kavanku.

®  KONMMYECTBO 3aKasblBaeMbIX IOWAA0K-Ka4anoK KaXaoro pasmepa  [AOMKHO
XPaHUTLCS B NEPEMEHHbIX Large, Medium U Small.

(a) Vcnonbays 6nok-cxemy, HanuwuTe anropuTM NoOACYeTa YMcna 3akasoB Ans
Ka)Kaoro pasmepa 1 BbIBEAMTE X 3HA4YEHNS.

[6]
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(b) OnuwwuTe cnosecHo, kak Obl Bbl I3MEHWUMM CBOW anropmutM, YToObI KaXabli rog
MOXHO ObIf10 3aknoyaTh ABa AOroBOpa: OAUH - B iHBape Ha NepByto NOMOBUHY
3aKa30B, a APYrovi - B UIOHE Ha OCTaBLUYKOCS YacTb 3aka3oB. Bbl moxeTe
npeanonoXuTb, YTO KHUra 3aka3oB NepenosiHeHa.
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(c) Wcnonb3ys nporpaMmHbIA  KOA, HanUWuUTE anroputM, YTOObl BbIACHWUTL, KOraa
uarotaenueaioTcs Gypele nowaan. BelBeaute Hemenw, Koraa M3roTaBnueaioT Gypyio
nowaab-kavarnky, 1 obliee konM4ecTso Bypbix Nollagen-ka4anok, MroTaBNMBaeMblx B
3TOM rogy.
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5 (a) I'Ipm 3akase nowaan-kadankn XxpaHAaTcsa cnegyouime CBEAEHNA O 3aKa3ynke:

[ol7]e]

appec

Homep TenedoHa

aapec NeKTPOHHOW NOoYThbl

[aHHble KpeauTHOM U Ae6eToBOM KapTOUKN

OnuULIMTE, UCTIONb3Ys PearbHbIE AaHHBIE, NOAXOASALLYIO CTPYKTYPY(bl) AAHHBIX ANs UX
XpaHeHus.

(b) WaroToBuTenb NpUrNacun A5s MOMOLLM YYEHUKOB U TEMepb MOXET U3roTaBn1BaTh e
nowaaw B Heaent. Kakne nameHeHns HeobxoanMo BHECTU B cucTemy 6poHuMpoBaHna?
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7 A student needs a program to store the following examination results:

Subject Grade
Computer Science A*
Physics A
Maths
Chemistry B
Biology
Kazakh Language A*
Russian Language B
English
Kazakhstan in the Modern World A*

Write a program using a 2D array to allow the student to enter the data from the table

above and store it.

Use any high level language.

[Total: 7]
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(b) Give two advantages of using a binary tree instead of using an array.
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3 (a) Define an array data structure.

(b) The table contains elements of array Subjects with indexes from 0 to 8.

Maths ICT | Chemistry | Biology | Physics Art History | Music | Geography

(i) State the value of Subjects[4].
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(ii) Write a pseudocode that checks if the entered name of the subject exists in the array
and outputs an appropriate message.

6]





image33.png
(c) Explain what is meant by the space efficiency of an algorithm.

[Total: 9]




image34.png
A company that develops bespoke software creates an application for coffee house cashiers
to take orders.

The main functions of the application are:

authorisation,

choosing from 4 main coffee types,

registering the order,

printing out the confirmation for the user about the order placed.
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(b) Draw a flowchart to show the authorisation process for the cashier.

[4]
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login, password

enterto app
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3 Ateacher wants to store grades (A* to E) of students for all subjects in a class management
program.

(a) Name a suitable data structure to store grades. Justify your answer.
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(b) Write a program code or a pseudocode that stores all the grades for the subject
“Computer Science” and outputs the total number of students who have grade ‘A’ or ‘B’.
Grades of students are entered by the user.

[8]
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(e) The teacher stores another set of values that shows the performance of each student as
a percentage score.

Write a program code or a pseudocode of an algorithm that sorts students’ performance
scores in ascending order.

[6]
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3 The algorithm below is written in pseudocode.

OddCount « 0
EvenCount « 0
REPEAT
REPEAT
OUTPUT "Enter a whole number between 0 and 100.
negative whole number to finish"
INPUT Value
UNTIL Value <= 100 AND Value = INT (Value)
IF (Value / 2) = INT(Value / 2)
THEN
OUTPUT "Even"
EvenCount « EvenCount + 1
ELSE
OUTPUT "Odd"
OddCount « OddCount + 1
ENDIF

UNTIL Value < 0O

Enter a





image2.png
(@) Complete the trace table below using the following input data 5, 6, 7.2, -1
Note:
e unchanged values may be left blank
e you may not need to use all the rows in the table.

Value | EvenCount | OddCount Output

4]

(b) What is the significance of -1 in the input data?





image3.png
(c) Explain why the -1 is not processed as expected.

........................................................................................................................................... (1
(d) An attempt to fix the code was made by changing the first UNTIL statement to read:
UNTIL Value <= 100 AND Value = INT (Value) AND Value >= 0
Explain why this still fails to work as expected.
[2]

[Total: 8]




