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Generic Marking Principles

These general marking principles must be applied by all examiners when marking candidate answers.
They should be applied alongside the specific content of the mark scheme or generic level descriptors
for a question. Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit
is given for valid answers which go beyond the scope of the syllabus and mark scheme,
referring to your Team Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these
features are specifically assessed by the question as indicated by the mark scheme. The
meaning, however, should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently, e.g. in situations where candidates have not followed
instructions or in the application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate
responses seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should
not be awarded with grade thresholds or grade descriptors in mind.
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Question Answer Marks
1(a) 1 mark per bullet point 3

e function with correct name and parameters
e correct Div operator (or equivalent) used
e code matches pseudocode

Example program code:

Python
def Unknown(X, Y):
if X<Y:
print(str(X +Y))
return Unknown(X + 1, Y) * 2
elif X ==Y
return 1
el se:
print(str(X +Y))
return int(Unknown(X - 1, Y) / 2)

VB.NET
Function Unknown(X, )
If X <Y Then
Consol e. WiteLine(X +Y)
Return Unknown(X + 1, Y) * 2
El self X =Y Then
Return 1
El se
Console. WiteLine(X +Y)
Return Unknown(X - 1, Y) \ 2
End |f
End Function

Java
public static Integer Unknown(lnteger X, Integer Y){
if(X < Y){
System out. pri ntl| n( X+Y);
return Unknown(X + 1, Y) * 2;
lelse if(X == Y){
return 1;
}el sef
Systemout.println(X + Y);
I nt eger ReturnVal ue = Unknown(X-1,Y) / 2;
return ReturnVal ue;

}
}
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Question Answer Marks
1(b)(i) 1 mark per bullet point 3

e Suitable output identifying parameters for each call
e All three correct function calls ...
e ...outputting the return value for each call

Example program code:

Python

print("10 and 15")
print(str(Unknown(10, 15)))
print("10 and 10")
print(str(Unknown(10, 10)))
print("15 and 10")
print(str(Unknown(15, 10)))

VB.NET

Consol e. WitelLine("10 and 15")
Consol e. Wi teLi ne(Unknown(10, 15))
Consol e. WitelLine("10, 10")

Consol e. Wi telLi ne(Unknown(10, 10))
Consol e. WitelLine("15, 10")

Consol e. Wit eLi ne(Unknown(15, 10))

Java

public static void main(String[] args){
Systemout.println("10 and 15");
System out. printl n( Unknown( 10, 15));
Systemout.println("10 and 10");
System out. println(Unknown(10, 10));
Systemout.println("15 and 10");
System out. println(Unknown( 15, 10));
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Question Answer Marks

1(b)(ii) 1 mark for 1 function with correct output 2
1 mark for remaining 2 function calls with correct output

For example:

10 and 15
25
26
27
28
29
32

10 and 10
1

15 and 10
25

24

23

22

21

0
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Question Answer Marks
1(c) 1 mark per bullet point 7

e |terative function, taking 2 parameters

e Starting with return value (Total) as 1

e Looping while X <>Y // might be 1 loop or two separate // returning when X =
Y // looping until X==Y

Within each loop, outputting (X+Y) correctly when X<Y and Y<X

Each time X <Y, Total * 2 and X++

Each time Y < X Total DIV 2 and X--

Returning the Total after correct calculations

Example program code:

Python
def IterativeUnknown(X Y):
Total =1

while X I=Y:
print(str(X +Y))

if X<Y:
X=X+1
Total = Total * 2
el se:
X=X-1
Total = int(Total / 2)

return Tot al

VB.NET
Function IterativeUnknown(X, Y)
Dim Total As Integer =1
Wile X <> Y
Console. WiteLine(X +Y)
If X <Y Then

X=X+1
Total = Total * 2
El se
X=X-1
Total = Total \ 2
End | f
End Wil e

Return Tot al
End Functi on
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1(c) Java
public static Integer IterativeUnknown(lnteger X, Integer
Y){
I nteger Total = 1;
while (X = Y){
System out. pri ntl| n( X+Y);
i f(X<Y){
X=X+ 1
Total = Total * 2;
}el sef
X=X- 1
Total = Total / 2;
}
}
return Total
}
1(d)(i) Calling function 3 times with correct Data and outputting 1

Example program code:

Python

print("10 and 15")
print(str(lterativeUnknown(10, 15)))
print("10 and 10")
print(str(lterativeUnknown(10, 10)))
print("15 and 10")
print(str(lterativeUnknown(15, 10)))

VB.NET

Consol e.
Consol e.
Consol e.
Consol e.
Consol e.
Consol e.

Java

WiteLine("10 and 15")
WiteLine(lterati veUnknown(10, 15))
WitelLine("10, 10")
WiteLine(lterativeUnknown(10, 10))
WiteLine("15, 10")
WiteLine(lterativeUnknown(15, 10))

Systemout.println("10 and 15");
Systemout. println(lterativeUnknown(10, 15));
Systemout.println("10 and 10");
Systemout. println(lterativeUnknown(10, 10));
Systemout.println("15 and 10");
Systemout. println(lterati veUnknown(15, 10));
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1(d)(ii) | 1 mark for screenshot showing correct output for both functions 1
10 and 15
25
32
10 and 10
:5 and 10
25
24
Question Answer Marks
2(a) 1 mark per bullet point 5

class declared (with appropriate close) with identifier Pi ct ur e

correct attribute declarations with Data types (Description, Frame colour =
string, Width, Height = integer.)

...as private

correct constructor (with appropriate close) with four parameters...
...parameters assigned to attributes

Example program code:

Python
cl ass Picture:

def __init__ (self, DescriptionP, WdthSizeP,

Hei ght Si zeP, FranmeCol our P):

self. Description = DescriptionP # string
self. Wdth = int(WdthSi zeP) #integer

sel f.__Height = int(HeightSizeP) #i nteger
sel f.__FrameCol our = FraneCol ourP #string

Java

class Picture{
private String Description
private Integer Wdth;
private |Integer Height;
private String FraneCol our;

public Picture(String DescriptionP, |Integer WdthP,

I nteger HeightP, String FrameCol ourP){
Description = DescriptionP;
Wdth = WdthP;
Hei ght = Hei ght P;
FrameCol our = FraneCol our P;

}
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Question Answer Marks
2(a) VB.NET

Class Picture
Private Description As String
Private Wdth As Integer
Private Hei ght As Integer
Private FranmeCol our As String

Public Sub New(DescriptionP, WdthP, Hei ghtP, FraneCol our P)

Descri ption = DescriptionP
Wdth = WdthP
Hei ght = Hei ghtP
Fr anmeCol our = FraneCol our P
End Sub
End d ass
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Question Answer Marks
2(b) 1 mark per bullet point 3

e 1 Get method taking no parameter...
e ...returning correct attribute
e remaining 3 correct methods

Example program code:

Python
def CetDescription(self):
return self.__Description
def CGetWdth(self):
return self.__Wdth
def CetHeight(self):
return self.__ Height
def Cet Col our(self):
return self.__FrameCol our

Java

public String GetDescription(){
return Description;

}

public Integer GetWdth(){
return Wdth;
}

public Integer GetHeight(){
return Height;
}

public String GetFranmeCol our () ({
return FraneCol our;
}

VB.NET

Function GetDescription()
Return Descri ption

End Functi on

Function Get Wdt h()
Return Wdth

End Function

Function Get Hei ght ()
Ret urn Hei ght

End Functi on

Functi on Get FraneCol our ()
Ret urn FrameCol our

End Function
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Question

Answer

Marks

2(c)

1 mark per bullet point
e Set method (procedure) taking parameter (no return) ...
e ...assigning parameter to correct attribute

Example program code:

Python
def SetDescription(self, DescriptionP):
sel f. Description = DescriptionP
Java
public void SetDescription(String DescriptionP){
Description = DescriptionP;
}

VB.NET

Public Sub Set Descri ption(DescriptionP)
Description = DescriptionP

End Sub

2

2(d)

1 mark for declaring array of type Pi ct ur e with 100 elements

Example program code:

Python
PictureArray = []
for i in range(100):
Pi ctureArray. append(Picture("",0,0,""))

Java

public static void main(String[] args){
Picture[] PictureArray = new Picture[100];}

VB.NET

Dim PictureArray(0 to 99) As Picture
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Question Answer Marks
2(e) 1 mark per bullet point: 8

Exception with opening the file inside...
..appropriate catch and output

1 mark per bullet point to Max 7

Function/procedure declared with correct name (and close, passing array by
reference or global array declared)

opening Pi ctures.txt for Read

looping until EOF / or equivalent

...reading each set of 4 lines from the file within loop

creating object of type Pi ct ure

...with Description, Width, Height, Frame colour from File as parameters
..adding to next array element/appending

closing the File (in an appropriate place)

counts and returns number of pictures in array

Example program code:

Python

def ReadDat a( Pi ctureArray):
Fil ename = "Pictures. txt"
Counter =0
try:

File = open(Fil enanme, "r")
Description = (File.readline()).strip().lower()
whi | e(Description !'=""):

Wdth = int((File.readline()).strip())
Height = int((File.readline()).strip())
Frame = ((File.readline()).strip()).lower()
Pi ctureArray[ Counter] = Picture(Description,

W dth, Height, Frane)
Description =((File.readline()).strip()).!ower()
Counter = Counter + 1

File.close()
except [ OError:

print("Could not find File")
return Counter, PictureArray
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Question Answer Marks
2(e) VB.NET

Functi on ReadDat a(ByRef PictureArray, ByRef NunberPictures)
As | nt eger

Dim Counter As Integer =0
Try
Dim Filenane As String = "Pictures.txt"
Dim Fi | eReader As New System | O StreanReader (Fi | enane)
Di m Descri ption, FraneColour As String
Di m Hei ght, Wdth As Integer

Whi | e Fil eReader. Peek <> -1
Description = Fil eReader. ReadLi ne()
Wdth = Fil eReader. ReadLi ne()

Hei ght = Fi | eReader. ReadLi ne()
FrameCol our = Fil eReader. ReadLi ne()
Pi ctureArray(NunberPi ctures) =
New Pi cture(Description, Wdth, Height, FraneCol our)
Nunber Pi ctures = NunberPictures + 1
Counter = Counter + 1
End Wile
Fi | eReader. d ose()
Catch ex As Exception
Console. WiteLine("lInvalid File")
End Try
Ret urn Count er
End Function
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Question

Answer

Marks

2(e)

Java
public static Integer ReadData(Picture[] PictureArray){
String Filename = "Pictures.txt";
String Dat aRead,;
String Description;
String Wdth;
String Height;
String FrameCol our;
I nt eger Nunber Pi ctures = 0;
try{
Fi | eReader f = new Fil eReader (Fi | enane);
Buf f er edReader Reader = new BufferedReader (f);

Dat aRead = Reader. readLi ne();
whi | e(Dat aRead != null){
Descri pti on = Dat aRead,;
W dth = Reader.readLine();
Hei ght = Reader. readLi ne();
FranmeCol our = Reader. readLi ne();
Pi ct ur eArray[ Nunber Pi ctures] =
new Pi cture(Description, Integer.parselnt(Wdth),
I nt eger. parsel nt (Hei ght), FrameCol our);
Nunber Pi ct ur es++;
Dat aRead = Reader. readLi ne();
}

Reader . cl ose();

}

cat ch(Fi | eNot FoundExcepti on ex) {
Systemout.println("No File found");
}

cat ch(l OException ex){
Systemout.println("No File found");
}

return NunberPi ctures;

}

2(f)

1 mark per bullet point
e calling function ReadDat a( )

e ...store/use the Number of elements returned/by reference based on answer
to part 2e

Example program code:

Python

Nunber Pi cturesl nArray, PictureArray = ReadDat a(Pi ctureArray)
Java

I nt eger Nunber Pi cturesl nArray = ReadDat a(Pi ctureArray);
VB.NET

Di m Nunber Pi cturesinArray As | nteger = ReadDat a()
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Question Answer Marks
2(9) 1 mark per bullet point to Max 7 7

e taking as input all three values (colour, width, height)

e ... converting colour to lowercase // uppercase

e |ooping through array ...

e ...using returned value from part 2(f) as max index

e ...within loop, checking if Array[index].FrameColour matches input
e ...and checking if Array[index].FrameWidth <= input Width

e ...and checking if Array[index].FrameHeight <= input Height

e ..all using Get methods

outputting the Picture Description, Width and Height for all/any matching
Pictures

Example program code:

Python

FrameCol our = input("Input the Frane col our "). Il ower ()
MaxW dth = int(input("lnput the Maxi numWdth "))
MaxHei ght = int(input("Input the Maxi num Hei ght "))
print("Mtches Frames shown")

for Z in range(0, NunberPictureslnArray):

if PictureArray[Z].GetColour() == FrameCol our:

i f(PictureArray[Z].GetWdth() <= MaxWdth):
if (PictureArray[Z].GetHeight() <= MaxHei ght):
print(PictureArray[Z].CetDescription(), " " ,
str(PictureArray[Z]. GetWdth()), " ",
str(PictureArray[Z]. GetHeight()))

VB.NET

Sub Mai n()
DimPictureArray(0 To 99) As Picture
Di m NunberPictures As Integer = 0
Dim FrameCol our As String
Dim MaxW dt h, MaxHei ght As I nteger
ReadDat a( Pi ct ureArray, NunberPi ctures)

Consol e. WiteLine("lnput the Frame col our")
FrameCol our = (Consol e. ReadLi ne()). ToLower ()
Consol e. Wi teLine("Input the Maxi mum W dth")
MaxW dt h = Consol e. ReadLi ne()

Consol e. Wi teLine("Input the Maxinmum Hei ght")
MaxHei ght = Consol e. ReadLi ne()

Consol e. Wi teLine("Matching Franes shown")

For X = 0 To NunberPictures - 1

If PictureArray(X). Get FraneCol our() = FrameCol our And
PictureArray(X). GetWdth <= MaxWdth And
Pi ctureArray(X). Get Hei ght <= MaxHei ght Then
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Answer

Marks

2(9)

Consol e. WitelLine(PictureArray(X). GetDescription() & " "
& PictureArray(X). GetWdth() &" " &
Pi ctureArray(X). Get Hei ght)
End If
Next
Consol e. ReadLi ne()
End Sub

Java
public static void main(String[] args){
Picture[] PictureArray = new Picture[100];
I nt eger Nunber Pi cturesl nArray = ReadDat a(Pi ctureArray);

Scanner scanner = new Scanner (Systemin);
Systemout.println("Enter the Frame colour");

String FraneCol our = scanner. nextLine();
Systemout.println("Enter the Maxi num Wdth");

I nteger MaxWdth = I nteger. parselnt(scanner. nextLine());
Systemout. println("Enter the Maxi mum Hei ght");

I nt eger MaxHei ght = Integer. parsel nt(scanner. nextLine());
FranmeCol our = FraneCol our.tolLower Case();

for(int X = 0; X < NunberPictureslnArray; X++){

i f(PictureArray[ X]. Get FraneCol our (). equal s(FranmeCol our) &&
PictureArray[ X]. GetWdth() <= MaxWdth &&
PictureArray[ X] . Get Hei ght () <= MaxHei ght) {

Systemout. println(PictureArray[ X]. Get Description() +
" " 4+ PictureArray[ X]. GetWdth() + " " +
PictureArray[ X] . CGetHeight());

}
}

2(h)

1 mark for screenshot showing output for BLACK, 100, 100
1 mark for showing no outputs for silver, 25, 25

| nput the Frane col our BLACK
| nput the Maxi mum Wdth 100

| nput the Maxi mum Hei ght 100
Mat ches Franes shown

flowers 45 50

peopl e 20 20

| andscape 30 45

| andscape 25 37

peopl e 50 40

| nput the Frame col our silver
| nput the Maxi mum Wdth 25

| nput the Maxi mum Hei ght 25
Mat ches Franmes shown
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3(@) 1 mark per bullet point 4

e Declaring array named Ar r ayNodes of type integer
...with 20 by 3 elements

Root Poi nt er declared as integer and assigned -1
Fr eeNode declared as integer and assigned 0

Example program code:

Python

ArrayNodes=[[0 for X in range(3)] for Y in range(20)]
Root Poi nter = -1

FreeNode = 0

VB.NET
Sub Mai n()
Di m ArrayNodes(19, 2) As Integer
Di m Root Poi nter As Integer = -1
Di m FreeNode As Integer = 0
End Sub
Java
public static Integer[][] ArrayNodes = new Integer[20]][3];
public static Integer RootPointer = -1;

public static Integer FreeNode = O;
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Question Answer Marks
3(b) 1 mark for each completed statement to Max 6 8

1 mark per bullet point
e Function/procedure declaration either :
taking parameters by reference
returning the three amended values (Python)
using global instead
e remainder of function/procedure matches the pseudocode

Example program code:
Python
def AddNode( ArrayNodes, Root Poi nter, FreeNode):

NodeData = int(input("Enter the Data"))
if FreeNode <= 19:

ArrayNodes[ FreeNode][0] = -1

ArrayNodes[ FreeNode] [ 1] = NodeDat a

ArrayNodes[ FreeNode][2] = -1

if RootPointer == -1: # Add to start
Root Poi nter = 0

el se:

Pl aced = Fal se
Current Node = Root Poi nt er
whil e Pl aced == Fal se:

if NodeData < ArrayNodes[ Current Node][1]:
i f ArrayNodes[ Current Node][0] == -1:
ArrayNodes[ Current Node] [0] = FreeNode
Pl aced = True

el se:
Current Node = ArrayNodes[ Current Node] [ 0]
el se:
i f ArrayNodes[ Current Node][2] == -1:
ArrayNodes[ Current Node] [ 2] = FreeNode
Pl aced = True
el se:

Current Node = ArrayNodes[ Current Node] [ 2]

FreeNode = FreeNode + 1
el se:
print("Tree is full")
return ArrayNodes, Root Pointer, FreeNode
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3(b) VB.NET

Sub AddNode(ByRef ArrayNodes, ByRef Root Poi nter,
ByRef FreeNode)
Consol e. WitelLine("Enter the Data")
Di m NodeData As | nteger = Consol e. ReadLi ne
I f FreeNode <= 19 Then

ArrayNodes(FreeNode, 0) = -1
ArrayNodes( FreeNode, 1) = NodeDat a
ArrayNodes(FreeNode, 2) = -1
| f RootPointer = -1 Then

Root Poi nter = 0
El se

Di m Pl aced As Bool ean = Fal se
Di m Current Node As I nteger = Root Pointer
Wil e Placed = Fal se
I f NodeData < ArrayNodes(Current Node, 1) Then
I f ArrayNodes(CurrentNode, 0) = -1 Then
ArrayNodes( Current Node, 0) = FreeNode
Pl aced = True
El se
Current Node = ArrayNodes(Current Node, 0)
End |f
El se
I f ArrayNodes(CurrentNode, 2) = -1 Then
ArrayNodes( Current Node, 2) = FreeNode
Pl aced = True
El se
Current Node = ArrayNodes(Current Node, 2)
End | f
End If
End Wil e
Endi f
FreeNode = FreeNode + 1
El se
Console. WiteLine("Tree is full™")
End If
End Sub
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3(b) Java

public static void AddNode(){
Systemout.printin("Enter the Data");
I nt eger NodeDat a;
Scanner in = new Scanner (Systemin);
NodeData = in.nextInt();
i f (FreeNode <= 19){

ArrayNodes[ FreeNode][0] = -1;
ArrayNodes[ FreeNode] [ 1] = NodeDat a;
ArrayNodes[ FreeNode] [2] = -1;
if (RootPointer == -1){

Root Poi nter = O;
}el sef

Bool ean Pl aced = fal se;
I nteger Current Node = Root Poi nter;
whi |l e(Pl aced == fal se){
i f (NodeData < ArrayNodes[ Current Node][1]){
i f (ArrayNodes[ Current Node][0] == -1){
ArrayNodes[ Current Node] [ 0] = FreeNode;
Pl aced = true;
}el sef
Current Node = ArrayNodes[ Current Node] [ 0] ;

}el se{
i f (ArrayNodes[CurrentNode][2] == -1){
ArrayNodes[ Current Node] [ 2] = FreeNode;
Pl aced = true;

}el sef
Current Node = ArrayNodes[ Current Node] [ 2] ;
}
}
}
}
FreeNode = FreeNode + 1;
}el se{
Systemout.printin("Tree is full");
}
}
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3(c)

1 mark per bullet point

e procedure header (and end, take array as parameter)
Loops through all array elements // loops 20 times
Prints data in index 0, 1, 2 in each array element...

... in the correct order and format (spaces between)

Example program code:
Python
def PrintAll (ArrayNodes):
for X in range(0, 20):
print(str(ArrayNodes[X][O
" ", str(ArrayNodes[ X] [ 2]

1), " ", str(ArrayNodes[ X][1]),
))
VB.NET
Sub PrintAll (ByRef ArrayNodes)

For X = 0 To 19

Consol e. WiteLine(ArrayNodes(X, 0) & " " & ArrayNodes(X,
1) &" " & ArrayNodes(X, 2))

Next

End Sub

Java
public static void PrintAl(){
for(int X = 0; X < 20; X++){
Systemout. printl n(ArrayNodes[ X][0] + " " +
ArrayNodes[ X][1] + " " + ArrayNodes[X][2]);

}
}

4

3(d)()

1 mark per bullet point

e looping 10 times

e calling AddNode 10 times (check parameters in 3b)

e calling Pri nt Al | outside of loop (check parameters in 3c)

Example program code:

Python

for X in range(0, 10):
ArrayNodes, Root Pointer, FreeNode =
AddNode( Arr ayNodes, Root Poi nt er, Fr eeNode)

Print Al l (ArrayNodes)

VB.NET
For X =0 To 9
AddNode( ArrayNodes, Root Poi nter, FreeNode)
Next
printall (ArrayNodes)

Java
for (int X =0; X< 10; X++){
AddNode() ;

}
PrintAll();
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Marks

3(d)(ii)

1 mark for screenshot showing the following output:
1 10 2
9 53
4 15 6
5 8 8
7 12 -1
-1 6 -1
-1 20 -1
-1 11 -1
-1 9 -1
-1 4 -1

1

3(e)()

1 mark per bullet point

e procedure name | nOr der taking a parameter (for current node being
accessed)

Checking if left Node is empty (-1)

....(if not) calling procedure recursively with [Current Node][0] as parameter
outputting the [Current Node][1]

checking if right Node is empty (-1)

...(if not) calling procedure recursively with [Current Node][2] as a parameter
Order is correct, left, root, right

Example program code:

Python
def I nOrder (ArrayNodes, Root Node):
if ArrayNodes[ Root Node][0] != -1:

I nOr der (ArrayNodes, ArrayNodes[ Root Node] [ 0])
print(str(ArrayNodes[ Root Node][1]))
i f ArrayNodes[ Root Node][2] !'= -1:

I nOrder (ArrayNodes, ArrayNodes[ Root Node] [ 2])

VB.NET
Sub I nOrder (ArrayNodes, Root Node)
I f ArrayNodes(Root Node, 0) <> -1 Then
I nOr der (ArrayNodes, ArrayNodes(Root Node, 0))
End If
Consol e. Wit eLi ne( ArrayNodes( Root Node, 1))
I f ArrayNodes(Root Node, 2) <> -1 Then
I nOrder (ArrayNodes, ArrayNodes(Root Node, 2))
End If

End Sub

Java

public static void InOrder(Integer Root){
if (ArrayNodes[Root][0] !'= -1){

I nOr der (ArrayNodes[ Root][0]);
}
System out. println(ArrayNodes[ Root][1]);
i f(ArrayNodes[Root][2] != -1){
I nOr der (ArrayNodes[ Root][2]);
}
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3(e)(ii) 1 mark showing output: 1
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