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Svllabus content & assessment at a glance

Sections Topics

Section 1 Theory of Computer Science

1.1 Data representation

1.1.1 Binary systems

1.1.2 Hexadecimal

1.1.3 Data storage

1.2 Communication and Internet technologies
1.2.1 Data transmission

1.2.2 Security aspects

1.2.3 Internet principles of operation

1.3 Hardware and software

1.3.1 Logic gates

1.3.2Computer architecture and the fetch-execute cycle
1.3.3 Input devices

1.3.4 Output devices

1.3.5 Memory, storage devices and media

1.3.6 Operating systems

1.3.7High- and low-level languages and their translators
1.4 Security

1.5 Ethics

Section 2 Practical Problem-solving and Programming
2.1 Algorithm design and problem-solving

2.1.1 Problem-solving and‘design

2.1.2 Pseudocode anddflowcharts

Assessment at a glanc

Components +. Weighting

Paper 1 Theory ¢ 1 hour 45 minutes | 60%
This written paper contains short-answer and structured questions. All questions are

compulsory.

No calculators are permitted in this paper. 75 marks
Externally assessed.

Paper 2 Problem-solving and Programming 1 hour 45 minutes | 40%

This written paper contains short-answer and structured questions. All questions are
compulsory. 20 of the marks for this paper are from questions set on the pre-release
material. 1

No calculators are permitted in this paper. 50 marks
Externally assessed.
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Paper 2

Practical Problem-solving and Programming
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Chapter 8

Introduction to problem solving

2.1.1 Problem-solving and design

Revision Check List (Based on CAIE Syllabus)
Show understanding that every computer system is made up of sub-systems, which in turn are
made up of further sub-systems
Use top-down design, structure diagrams, flowcharts, pseudo code, library routines and
subroutines
Work out the purpose of a given algorithm

Explain standard methods of solution

Suggest and apply suitable test data

Understand the need for validation and verification checks to be made on input data
(validation could include range checks, length checks, type checks and check digits)
Use trace tables to find the value of variables at each step in an algorithm

Identify errors in given algorithms and suggest ways of removing these errors

Produce an algorithm for a given problem (either in the form of pseudo code ok flowchart)

Comment on the effectiveness of a given solution

System is a set of things working together as parts of @ mechanism or an interconnecting network;
a complex whole.
System is a set of principles or procedures acgerding to which something is done; an organized sc

heme or method.

A system is a set of rules, an arrang(%Q( things, or a group of related things that work together

to perform a function. Q

A system is made up of a npumbemof subsystems. Each subsystem can be further divided into
subsystems and 300%n il each sub-system just performs a single action.

For example the hum:an bo ade up of the circulatory system, the digestive system, the nervous
system and so on.

An automobile has an exhaust system, an electrical system, an ignition system and so on.

A COMPUTER SYSTEM is made up of hardware, software & data, communications and
people; each computer system can be divided up into a set of sub-systems. Each subsystem can

be further divided into sub-systems and so on until each sub-system just performs a single action.

Computer system is often divided up into sub-systems. This division can be shown using top-down
design to produce structure diagrams that demonstrate the modular construction of the system.
Each sub-system can be developed by a programmer as sub-routine or an existing library routine
may be already available for use. How each sub-routine works can be shown by using flowcharts

or pseudo code.
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Top-down design
Structure diagrams
Flowcharts
Pseudo code
Library routines
Sub-routines

VVVVYY

1. Top-Down Design
Top-down design is the breaking down of a computer system into a set of subsystems, then

breaking each sub-system down into a set of smaller sub-systems, until each sub-system just

performs a single action.

This is an effective way of designing a computer system to provide a solution to a problem, since

each part of the problem is broken down into smaller more manageable priéﬁms. The process of

breaking down into smaller sub-systems is called ‘stepwise refinement’ J

This structured approach works for the development of both Iar%e ‘% computer systems.

When large computer systems are being developed this mean§¢ everal programmers can
e

work independently to develop and test different subsyste same system at the same

time. This reduces the development and testing time. @

2. Structure Diagrams
The STRUCTURE DIAGRAM shows the design of '@ computer system in a hierarchical way, with

each level giving a more detailed breakdog e system into sub-systems.

Modules

Average
Calculator
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3. Flowcharts

A FLOWCHART shows diagrammatically the steps required for a task (sub-system) and the order
that they are to be performed. These steps together with the order are called an ALGORITHM.
Flowcharts are an effective way to communicate the algorithm that shows how a system or sub-
system works.

4. Pseudo code

PSEUDO CODE is a simple method of showing an algorithm, using English-like words and
mathematical operators that are set out to look like a program.

5. Library routines

A LIBRARY ROUTINE is a set of programming instructions for a given task that is already
available for use. It is pre-tested and usually performs a task that is frequently required. For
example, the task ‘get time’ in the checking-for-the-alarm-time algorithm*would probably be readily
available as a library routine.

6. Sub-routines

A SUB-ROUTINE is a set of programming instructions for‘@given task that forms a subsystem, not
the whole system. Sub-routines written in high-level programming languages are called
‘procedures’ or ‘functions’ depending on how they aréyused.

7. Function

A Function is a sub-routine that always ret value.
8. Procedure Q
A Procedure is a sub-routine tha ve to returns a value.
Winter 2018 P22 AN
3 Four programming concepts and\four descriptions are shown.
Draw a line to conne’t rogramming concept to the most appropriate description. [3]
Prograhﬁnin Description
concept

A subroutine that does not have to

Library routine
return a value.

A standard subroutine that is

Structure diagram
uctu 'ag available for immediate use.

A subroutine that always returns a

Procedure
value.

An overview of a program or

Function ;
subroutine.
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Winter 2019 P23

2 Describe the use of a subroutine in a program.

............................................................................................................................................ 2]
Summer 20 P21
2 Tick (¥v") one box in each row to identify if the statement about structure diagrams is true or false. [2]
True | False
Statement
Gy | »
A structure diagram is a piece of code that is available throughout the str
program. @ 3
A structure diagram shows the hierarchy of a system.
A structure diagram is another name for an array.
A structure diagram shows the relationship between differ omponents of a
system.
Winter 20 P22
2 Tick (v)) one box in each row to identi e statement about subroutines is true or false. [2]
Statement true false

A subroutine

from within a program.

complete program.

elf-contained piece of code.

Asubg)ut

*
A subrouti

must return a value to the code

from which it was called.
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Chapter 9

Algorithm

2.1.2 Algorithm Pseudo code

An algorithm is a series of
well-defined steps which
gives a procedure for solving ?/
a type of problem. '
The word algorithm comes
from the name of 9th
century mathematician al-
Khwarizmi (Muhammad Bin
Musa Al-Khwarizmi). \
In fact, even the word fﬁ.\ N\ {'(/

algebra is derived from hrs
book “Hisab al-jebrw’ Ie
mugqabala”

2.1.2 Pseudo code z

+ understand and use pseud code for ass1gnment using «—

« understand and usé&eu lﬁlng the following conditional statements:
IF ... THEN ... ELSE®.. E
CASE ... OF ... OTHERW, .. ENDCASE

e understand and use pseudo code, using the following loop structures:

FOR ... TO ... NEXT

REPEAT ... UNTIL

WHILE ... DO ... ENDWHILE

+ understand and use pseudo code, using the following commands and statements:

INPUT and OUTPUT (e.g. READ and PRINT)

totalling (e.g. Sum « Sum + Number)

counting (e.g. Count «— Count + 1)

(Candidates are advised to try out solutions to a variety of different problems on a computer using a
language of their choice; no particular programming language will be assumed in this syllabus.)
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“An algorithm is a sequence of steps for a computer program to accomplish a task.”

In general, an 'algorithm’ is the name given to a defined set of steps used to complete a task.

For instance you could define an algorithm to make a cup of tea. You start by filling the kettle, and

then place a tea bag in the cup and so on.

In computer terms, an algorithm describes the set of steps needed to carry out a software task.

This mini-web takes you through the topic of algorithm

Atomic type names
The following keywords are used to designate atomic data types:

1.

INTEGER:
A whole number (without fractional part) can be positive or negative and used in calculations.

For example COUNT which never requires fractional part and may store 56, 89, 1

REAL.:
A number capable of containing a fractional part can be pa@sitive or negative and used in
calculations.

For example Weight may contain fractional Part like 56.3,:89.0, 1.2

CHAR:
A single character (may be letter, special chara¢terier number but number cannot be used in
calculation).

For example ‘A’, ‘$’, ‘5’
STRING: @

A sequence of alphanumeri special characters but number cannot be used in
calculation.
For example “Abdullah? ¢ -2724734”, “House No 56 Block 2, PECHS Karachi”

BOOLEAN: Ada
For examp|e*TR

type with two possible values
FALSE or YES or NO

DATE: 'i'o st a calendar date
For example 16/04/2010

Literals
Literals of the above data types are written as follows:

Data Type Literals

Integers: Written as normal in the denary system, e.g. 5, -3

Real: Always written with at least one digit on either side of the decimal point, zeros
being added if necessary, e.g. 4.7, 0.3, -4.0, 0.0

Char: A single character delimited by single quotes, e.g. 'X', 'C', '@’

String: Delimited by double quotes. A string may contain no characters (i.e. the empty

string) e.g. "This is a string",

Boolean: TRUE, FALSE
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Variable:

Variable is memory location where a value can be stored. The values stored in a variable are
changed during execution.

Identifiers
|dentifiers (the names given to variables, constants, procedures and functions) are in mix case. They

can only contain letters (A—Z, a-z) and digits (0-9). They must start with a letter and not a digit.
Accented letters and other characters, including the underscore, should not be used.

91101111

10000001
00000001
10000111

00000000
00000000
00000000
00000000

memory

.

o
-/ L

it i

Memory Unit

Von Neumann Model
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As in programming, it is good practice to use identifier names that describe the variable, procedure
or function they refer to. Single letters may be used where these are conventional (such as i and j
when dealing with array indices, or X and Y when dealing with coordinates) as these are made clear

by the convention.
Cambridge Ordinary Level
2210 Computer Science June 2019
Principal Examiner Report for Teachers

COMPUTER SCIENCE

Paper 2210/22
Paper 2

Key messages

Candidates must take care when declaring and using variables, constantsiand arrays as part of a response
to ensure that the identifier declared could be used in a program. Identifiers must not contain spaces or other
punctuation. Once declared or used the same identifier should be used throughout the answer. Candidates
are advised to read through each answer to ensure that no errors have been made.

Cambridge OrdinaryLevel

2210 ComputegScience June 2018
Principal Examiner Report for Teachers

COMPUTER SCI E

Paper 2210/21
nger

4

Key messages

Candidates who had previously completed the tasks for the pre-release (Computer Shop) were able to
demonstrate appropriate techniques for solving this problem using a number of valid interpretations of the
tasks. These candidates were able to provide answers for Section A that demonstrated the programs they
had written, descriptions of how they had solved tasks and why they had used their chosen methods.

Candidates who were able to explain their code when requested performed better than those who simply
wrote out their code.

Candidates should be careful when answering questions pertaining to a specific task in the pre-release
materials that their response is related specifically to that task and not generically to the overall pre-release
material, or to programming in general. Also, when declaring variables, constants and arrays, it is important
that the identifier declared could be used and would work in a program, i.e. it must follow the rules of the
programming language to which it relates. Candidates are further advised to ensure that identifiers are
descriptive, rather than vague single characters, to demonstrate good programming practice.
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Keywords should never be used as variables.

Identifiers should be considered case insensitive, for example, Countdown and Countdown should
not be used as separate variables.

Variable declarations
It is good practice to declare variables explicitly in pseudo code.

Declarations are made as follows:
DECLAREc<identifier> : <data type>

Example
DECLARE Surname : STRING

DECLARE FirstName : STRING
DECLARE DateOfBirth : DATE
DECLARE Section : CHAR
DECLARE Counter : INTEGER
DECLARE TotalToPay : REAL
DECLARE GameOver : BOOLEAN

Constant:
Constant is memory location where a value can be stored but.the stored value remaining same

during execution.

It is good practice to use constants if this makes the pseudoicode more readable, as an identifier
is more meaningful in many cases than a literal. It also'makes the pseudo code easier to update if
the value of the constant changes.

Constant declaration
Constants are normally declared at the i g of a piece of pseudo code (unless it is desirable

to restrict the scope of the constant).
Constants are declared by statinQ%t ier and the literal value in the following format:

CONSTANT<identifier>¢& <value>
Example
CONSTANT #o fe = 6.50
CONSTANT Defau = “N/A”

Only literals can be used as the value of a constant. A variable, another constant or an expression
must never be used.



14| Page

Input and output
Values are input using the INPUT command as follows:
INPUT <identifier>
The identifier should be a variable (that may be an individual element of a data structure such as
an array, or a custom data type).

Values are output using the OUTPUT command as follows:
OUTPUT <value(s)>
Several values, separated by commas, can be output using the same command.

Example — INPUT and OUTPUT statements

INPUT Answer

OUTPUT Score

OUTPUT "You have ", Lives, " lives left"
Note that the syllabus for IGCSE (0478) gives READ and PRINT as examples for INPUT and
OUTPUT, respectively.

Arithmetic operations

Standard arithmetic operator symbols are used:

* + Addition

« - Subtraction

* * Multiplication

« / Division

Care should be taken with the division operation: the resulting value should be of data type REAL,
even if the operands are integers.

The integer division operators MOD and DIV cafn befused. However, their use should be explained
explicitly and not assumed.

Multiplication and division have higher prec%ce over addition and subtraction (this is the
normal mathematical convention). Howe good practice to make the order of operations in
complex expressions explicit by usin heses.

Logic operators Q

The only logic operators (also calle@ relational operators) used are AND, OR and NOT. The
operands and results of these operations are always of data type BOOLEAN.

In complex expressi@s dvisable to use parentheses to make the order of operations explicit.
Comments .
Comments are preceded by two forward slashes // . The comment continues until the end of the
line. For multi-line comments, each line is preceded by //.

Normally the comment is on a separate line before, and at the same level of indentation as, the
code it refers to. Occasionally, however, a short comment that refers to a single line may be at the
end of the line to which it refers.

Example — comments
/I This is example of comments
/I swapping values of X and Y
Temp «— X // temporarily store X
XY
Y «— Temp



15| Page
2.1.2 Flowchart

A flowchart is a graphical representation of algorithm.
The following are recognised flowchart symbols:

Symbol Description

( > Terminator used at START and END of the flowchart

Process Box: Rectangle

/ / Input / Output Box:
*\

Decision @and CASE Selection) Rhombus

ction / Procedure CALL

Off-Page Connector

On-Page Conncetor
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COUNTING
Counting is used to find how many items are there by incrementing by 1 during each time loop is
executed.
It is sometimes necessary to count how many times something happens.
To count up or increment by 1, we can use statements such as:
Count «— Count + 1
(new) (old)
i.e. INCREMENT (old) Count by 1 to get (new) Count
TOTALLING
Totalling is used to calculate running total. We can use a variable such as Total or Sum to hold the
running total and assignment statements such as:
Total — Total + Number
(new) (old)
i.e. ADD Number to (old) Total to obtain (new) Total

Q 1 Summer 2015 P21& 23 ¥
5 Explain the difference between a variable and a constant in @fprogram.

Examiner Report Question 5 Q
Well answered by many candidates. @

Q 2 Summer 2015 P21& 23
4 Five data types and five data samples are shown below.

Draw a line to link each data type to the correct data sample. [4]
*$
oD e Data sample

teger ‘a'

Real 2

Char 2.0

String True

Boolean "Twelve"

Examiner Report Question 4
Nearly all candidates could link the data type of Boolean with the correct data sample. Some candidates confused Real and

Integer data types and/or String and Char data types.
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Summer 2016 P21 &P23

3 A program will be written to store information about members of a swimming club.

The following membership details will be recorded:

» Name
» Gender
» Status:
e Senior
e Junior
> Fee
» Team member (Yes or No)

(i) Choose a suitable data type for each of the membership details to be recorded. [5]

Membership details

Data type

Name

Gender

<

Status

Fee

L)

Team member

O

N

Q 4 A marathon runner records their time for a race ir& minutes and seconds.

An algorithm is shown below in structured Eng

INPUT race time as hours, minutes and

22

CALCULATE race time in seconds 0

STORE race time in seconds

OUTPUT race timein s Q@

The identifier table peed

e variables required to write a program for this algorithm.

Complete the table. +
®
Identifier Data type Description
RaceHours INTEGER The hours part of the race time.
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Q 5 A program contains the following code to calculate the circumference of a bicycle wheel, using
the wheel size (diameter).

CONSTANT Pi=3.14
INPUT WheelSize
Circumference = Pi * WheelSize
OUTPUT Circumference
(a) The code uses one constant and two variables.

(i) State the names of the constant and the variables.
(©70] 015 = o 1 AP PPPPRPPPPRRRRN
VAMADIES: ... e [2]

(ii) Explain one difference between a constant and a variable.

(b) The data type of WheelSize is integer and the data type of ercdmference is real number.

Explain the difference between an integer and a real number

Q 6 Computer programs have to evalua
Study the sequence of pseudo cod
Write down the value assigned t h'variable.
DECLARE h, z, w, r, Periméter, Area: REAL
DECLARE A: BOOIQE
h < 13.6 4
w < 6.4

Perimeter < (h +w) * 2 Perimeter=......................... (1)
r< 10
Area < 3.14* (r * 2) Area= (1)
z€11+r/5+3 Z = (1)
A € NOT (r> 10) = (1)
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Q 7 Computer programs have to evaluate expressions.

Study the sequence of pseudo code statements.

Give the value assigned to each variable.

The statement may generate an error. If so, write ERROR.

The & operator is used to concatenate strings.

DECLARE N1 : INTEGER

DECLARE N2 : INTEGER

DECLARE Answer : REAL

DECLARE Found : BOOLEAN

DECLARE IsValid : BOOLEAN

N1« 3

N2 —9

Answer < (N1 + N2) /6 Answer = [1]
Answer < 3 *(N1-2)+N2/2 Answer = [1]
IsValid<— (N1 > N2) AND (N2 = 9) IsValid = [1]
Found «— FALSE '

IsValid— (N1 > N2 /2) OR (Found = FALSE) IsVaﬁd = [1]
Answer &< "1034" & " + " & "65" LAnswer = [1]

Q 8 March 2017 P21 (India) %Q
(0]

N

wing data:

3 There is a program that stores?
* EmployeelD, an employeeflD which must be two letters followed by 4 numbers, e.g. TY4587

« Manager, whethegthe oyee s a manager or not
* AnnualHoliday, nufiiBer le days’ annual holiday

» PayGrade, the employee’s pay grade which must be a single letter A—F

Complete the following table to identify:

» The most appropriate data type for each variable

Variable

Data type

EmployeelD

Manager

AnnualHoliday

PayGrade

[4]
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Q 9 Winter 2018 P23
2 Describe, giving an example for each, the following data types used in programming.

Integer Description

Example

String Description

= 0] o[ SRR [4]
Q10 (i) Programming languages support different data types.
Complete the table by giving a suitable data type for each example value. [4]
Example value Data type
43 @
TRUE
-273.16 ’{\
"-273.16"
(ii) Programming languages support different data
Complete the table by giving a suitable data ty. ch example value. [4]
D 4
o {.
(b) Program variables ha ues as follows:
Programming languages support different data types.
Give an appropriate data type for the following variables from part (b). [5]
Variable Value Data type
Married 03/04/1982
ID "M1234"
Middlelnitial J'
Height 5.6
IsMarried TRUE
Children 2
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Summer2019 P21
2 Describe each of the following data types used in programming. In each case, give an example

of a piece of data to illustrate your answer. Each example must be different.

Q 12 Winter 2019 P22

6 Explain why constants, v

Constants ............. 9.?. ........................................................................................................
.0

................................. ®........

nd arrays are used in programming.
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The concept of a program
A program is a sequence of instructions or programming language statements written to make a
computer perform certain tasks.
Basic Control Constructs:
Following are the basic constructs of algorithm and program which controls execution of
statements:
1. Sequence: One statement is being executed after another in the order they are written
In following example statement number ‘i’ will be executed at 15t and then ‘i’ then ‘i’ and at
last statement number ‘iv’ will be executed:
i. INPUT Num1
ii. INPUT Num2
iii. Total € Numl + Num2
iv. PRINT Total
Flowchart is also drawn in the sequence in which the program is intended tesbe executed.

Write an algorithm, using flowchart only, which:
e Inputs two numbers
e Calculate their average
e Output average

START

INPUT Num1,Num2

Q +Num2)/2

A\ 4
OUTPUT Num1,Num2

A 4

STOP

Problem 1: Input two numbers and output their sum

Problem 2: Input daily wages and number of day worked and output monthly pay.
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Q 9.1) Describe the term Computer System and name it's components.

2. e o 21

Answer Key: A series of instructions//sequence of steps;(?ﬁ) perform a particular task//solve a

problem.

Flowchart and pseudo code @
b) Simple algorithms usually consist of three d@ stages.
Complete the table below. Write each exam ement in program code.

The second stage has already been give [5]
Stage Example state

¥

Q 9.3) What is top-down design

Process p 0?
L 4
A 4

®
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Q 9.4) Describe following terms and give one example of each

1. Library Routine
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2. Assignment: Storing values in a variable is known as assignment.
The assignment operator is «.
Assignments should be made in the following format:
<identifier> «— <value>

<identifier> <« <value>

<identifier> < <expression>

For example:

Counter — 0

Counter «— Counter + 1

TotalToPay < NumberOfHours * HourlyRate

Counter < 0

Counter «— Counter + 1 e q

N

L/
TotalToPay <« NumberOfHours * HourlyRate *
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3. Selection (Condition): Selection determines program flow path on the basis of given
condition.
It also decides which statement(s) are to be executed depending upon the result of a given
condition.
In the following example statement number ‘I' will be executed at 1st and then number ‘ii’.
Execution of statement number ‘i’ and ‘v’ depends upon the result of condition given condition

in statement number ‘ii’:
i. INPUT Marks
ii. IF Marks>=50 THEN
iii. PRINT “Pass”
iv. ELSE
V. PRINT “Fail”
vi. ENDIF

4. Iteration (Loop or Repetition): Iteration is used to execute a’set of instructions multiple
times. It is also referred as LOOP or ITERATION.
In the following example statement number ‘i’ will be'executed 10 times:
i. FORCount< 1TO 10
il. PRINT “Allah is the only God”

iii. NEXT Count

A computer’s processor can only run uter program in the form of a file of machine code,
which is a sequence of binary cQﬁesenting instructions for the processor.
The instruction set for a family of précessors is the machine language in which machine code is
written for that famihbof essors.
When machine code:rﬁuns, ocessor repeatedly:

» Fetches an instruction from internal memory

» Decodes the instruction

> Executes the instruction.
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Selection:
Selection determines program flow path on the basis of given condition.

Selection decides which statement(s) are to be executed depending upon the result of a given

condition.

For selection following statements are used:
> |IF
» CASE

IF statements
IF statements are used when there are one or two options.

When there is only one option IF statements without an ELSE clause is written as follows:
IF<condition>THEN 2o
<statements if true>
ENDIF
Example

IF Number>Largest THEN
Largest€Number

ENDIF

When there are two options IF statements wiiE anELSE clause is written as follows:
IF <condition>THEN
<statements if tr

ELSE %
<statement Ise>
ENDIF

y

if condition is true

if condition is false

A
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Example

IF Marks>=50 THEN
Result € “Pass”

ELSE
Result < “Fail”
ENDIF
PRINT Result

Note that the THEN and ELSE clauses are only indented by two spaces. (They are, in a sense, a

continuation of the IF statement rather than separate statements).
When |F statements are nested, the nesting should continue the indentation of two spaces.

particular, run-on THENIF and ELSE IF lines should be avoided.

, b‘be'

In

INPUT Marks

A 4
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CASE statements
CASE is a conditional statement to deal with many possible outcomes.

CASE statements allow one out of several branches of code to be executed, depending on the value
of a variable.
In case selection number of statements are reduced so code become more simplified.
CASE statements are written as follows:
CASE OF<identifier>

<value 1> : <statement>
<value 2> : <statement>

ENDCASE

An OTHERWISE clause can be the last case:
CASE OF <identifier>

<value 1> : <statement>
<value 2> : <statement>

OTHERWISE<statement>
ENDCASE

Yes

CASE OF
<Identifier

Cdndition 1

Statement

A\ 4

OTHERWISE

A 4

Statement

Statement

A 4
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Example — formatted CASE statement
INPUT Marks
CASE Marks OF
>=90: Grade < “A*”
>=80: Grade < “A”
>=70: Grade < “B”
>=60: Grade < “C”
>=50: Grade < “D”
>=40: Grade < “E”
OTHERWISE : : Grade < “U”

A\ 4

A 4

A 4

A\ 4

\ 4

A 4

ENDCASE
PRINT Grade
INPUT Marks
Marks>=90
‘—y(»' Grade<"A*”
OTHERWISE Ma@so
Grade&”A”
Grade<"U”
arks>=70
Grade<’B”
Marks>=60
PN ¢ —_+ Grade<"C*”
A 4 Marks>=50
—* Grade<’D’
Marks>=40
—* Grade<"E”
\ 4

PRINT Grade

\ 4
End
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IF...THEN...ELSE...ENDIF CASE....OF....OTHERWISE...ENDCASE

Problem: input marks and output result Problem: input marks and output grade

Problem: input marks and output

<
>

Qz‘o
Q@

ng the body mass index (BMI) is:

D 4
Problem 3: A formulgfor ¢

weight in kilograms
(height in metres) x (height in metres)

BMI =

Using Flowchart, write an algorithm that will input weight (kg) and height (m) of students, calculate
their body mass index (BMI) and output their BMI and comments on BMI.

BMI <19 Under weight

BMI <=25 Normal Weight

BMI>25 Over weight
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Problem: Write algorithm using pseudo code for the following problems:

Problem 4: Input total weight of passengers in a lift output "Overloaded, step out" if Total Weight is
above 600 otherwise output "Ready to go".

the form". The minimum allowed age for driving is 18 years.

*\
O
&

Problem 5: Input age of candidates for driving license, output "Not éo drive" or "Kindly fill in

Qer
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Problem 6: Input age of candidate in an employment center, output "You are not eligible due to age".
Allowed age is between 18 and 60 both inclusive.

then allows a 5% discount on the billing amount. .
Output billing amount, discount and amount after discount *\

O
K

Problem 7: which inputs price and quantity calculates amount andé r@amount is above 5000

Q"’Qz
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Problem 8) Summer 2018 P22
3 This pseudo code algorithm inputs two non-zero numbers and a sign, and then performs the

calculation shown by the sign. An input of zero for the first number terminates the process.
INPUT Numberl, Number2, Sign
IF Sign ="'+ THEN Answer = Numberl + Number2 ENDIF
IF Sign ="'-' THEN Answer = Numberl - Number2 ENDIF
IF Sign =" THEN Answer = Numberl * Number2 ENDIF
IF Sign ="'/ AND Number2<>0 THEN Answer = Numberl / Number2 ENDIF
IF Sign<>’+" AND Sign<>’-* AND Sign<>"*" AND Sign<>'/’
THEN
Answer =0
ENDIF

IF Answer <> 0 THEN OUTPUT Answer ENDIF q
0\
\ 3]

(a) Complete the trace table for the input data:
51 7, +’ 6’ 2’ _’ 4, 3, *! 7’ 81 ?! 10! Ol/

Number1 | Number2 | Sign Answ@ OUTPUT

Felc
Q'a

he algorithm written in pseudo code by writing an alternative

(b) Show how you ggul
type of conditional s;tte
(3]

pseudo code.
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Problem 9) March 2018 P22 (India)
5 Explain the difference between the programming concepts of sequence and selection. Include
an example of a programming statement for each concept in your explanation. [4]

Comments on Question 5 g’

Candidates found the explanation of the difference between the programm/ng concepts sequence
and selection challenging, with few candidates identifying thatiprogramming statements in a sequ
ence were executed one after another whilst selection meait that the path through the program de
pends on the result of a question. Candidates were moregsuceessful in providing suitable examples
of programming statements.

Common errors included confusing sequence or selectlon with iteration.

Problem 10) Winter 2018 P22

4 A programmer wants to test that the readings from 2000 electricity meters are greater than 400

units and less than 900 units. The progra ses selection and repetition statements as part of

the program. Explain, using program'% tements, how selection and repetition could be used

in this program. ; Q
Selection [2]

Problem 11) Winter 2018 P23
3 Give an example of a pseudo code statement or statements to perform each of the following

functions.

A conditional statement [3]



Problem 12) Winter 2015 P21 & 22
5 ldentify two different conditional statements that you can use when writing pseudo code.

Examiners ‘Comments Question 5

Many candidates could identify IF as a conditional statement. Candidates with stronger responses throughout also identified
CASE.

Problem 13) Summer 2016 P22
6 ldentify two different selection statements that you can use when writing pseudo code.

1

2

Problem 14) Winter 2016 P22 %

4 |F ... THEN ... ELSE ... ENDIF and CASE ... OF .. OTHERWISEbI ASE
are two different conditional statements that you can use whe g pseudo code.
Explain, using examples, why you would choose to use e d|t|onal statement.
Example 1

Reason for choice

Example 2

' 24

Reason for choice [6]
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Problem 15) Winter 2017 P22
4 |F ... THEN ... ELSE ... ENDIF is one type of conditional statement used when writing pseudo

code.
Identify and describe another type of conditional statement that you could use when writing
pseudo code. Give a reason why you would use this type of conditional statement.

Conditional statement

Description

Reason @ (4]
0\

Problem 16) Summer 2018 P21 06

5 Explain the difference between the progra concepts of counting and totalling.

Include an example of a programming st for each concept in your explanation. [4]
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Problem 17) Summer2019 P21
3 (a) Give an example of a conditional statement using pseudo code. [2]

(b) Describe the purpose of a conditional statement. 2]
Problem 18) Winter 2019 P23

4 The following pseudocode algorithm uses nested IF statements.
IF Response =1 THEN
X&EX+HY
ELSE
IF Response =2 THEN
X=X-Y

ELSE 0
IF Response =3 THEN
X=X*Y
IF Response =4 THEN

X=XY *
ELSE O
OUTPUT "No response" &

ENDIF

ENDIF 0
ENDIF o
ENDIF

(a) Name the type of statement demonstr. the use of IF ... THEN ... ELSE ... ENDIF [1]
(b) Re-write the pseudo code algorithm a CASE statement. [4]
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Problem 19 (from AS)
The following pseudocode algorithm has been developed to check whether a string contains a valid

password.

To be a valid password, a string must:

* be longer than 6 characters * contain at least one lower case letter

* contain at least one upper case letter « contain at least one non-alphabetic character.
10 FUNCTION Check(InString : STRING) RETURNS BOOLEAN
11

12 DECLARE Index, StrLen, NumUpper, NumLower, NumNonAlpha : INTEGER
16 DECLARE NextChar : CHAR

18 NumUpper < 0

19 NumLower < 0

20 NumNonAlpha « 0

22 StrLen « LENGTH(InString)

23 IF StrLen <7

24 THEN

25 RETURN FALSE @
26 ELSE q
27 FOR Index«< 1 TO StrLen é

28 NextChar <— MID(InString, Index, 1) ‘\

29 IF NextChar >="a' AND NextChar <= *

30 THEN

31 NumLower < NumLo

32 ELSE

33 IF NextChar > 'A’ extChar <="Z'

34 THEN

35 Num NumUpper + 1

36 ELSE

37 nAlpha < NumNonAlpha + 1
38 EN

39 ENDIE
40 ENDFO Q
41  ENDIF

43 IF (NumUppe D (NumLower >= 1) AND (NumNonAlpha >= 1)

44 THEN
45 * RET E
46  ELSE °

47 RETURN FALSE

48 ENDIF50 ENDFUNCTION
Rewrite lines 29 to 39 of the original pseudocode using a CASE structure. [4]
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Q13) Summer 2019 AS P21
2 (c) The following lines of code are taken from a program in a high-level language.
ON x {
15: Call ProcA
20:y:=0
25:y:=99
NONE: Call ProcError
}

Identify the type of control structure and describe the function of the code.

Control structure
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Exercise on Selection

Q1a) Using pseudo code or otherwise, write an algorithm which will input any three numbers and

then print the smallest number.

*\
&
O
2>
2

erent numbers, and then output the largest number. Use

b) Write an algorithm to inp

either pseudo code or a flo
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Q 2) Write an algorithm, using pseudo code, to input three different numbers, multiply the two larger

numbers together and output the result. Use the variables: Number1, Number2 andNumber3 for
your numbers and Answer for your result.

0\£ }
Q 4) Write an algorithm, using pseudo code, to input ‘@ number between 0 and 100 inclusive.
The algorithm should prompt for the input anc an error message if the number is outside

this range. 0
Q"’Q

Yo

*
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Q 8) Input price and quantity, calculates amount and if billing amount is above 5000 then allows a

5% discount on the billing amount.
Output billing amount, discount and amount after discount

<
&

Q 9) Employees of a shop are entitled to a discount of 1 e value of goods bought from the
shop. However if an employee has worked at the sho or more years they are entitled to a
discount of 20%. Only employees are allowed disco e discount on electrical goods is fixed
at only 10%.

Using pseudo code or otherwise, write an algorith ich will determine what discount applies

when any person buys an item.

o
o
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Q 10) Customers can withdraw cash from an Automatic Teller Machine (ATM).

« withdrawal is refused if amount entered > current balance

« withdrawal is refused if amount entered > daily limit

« if current balance < $100, then a charge of 2% is made

« if current balance $100, no charge is made

Write an algorithm which inputs a request for a sum of money, decides if a withdrawal can

be made and calculates any charges. Appropriate output messages should be included.

L/

<
O
o
Sample algorithm: &

input amount

if amount > balance then x = 1 O (2 marks)

else if amount > daily limit then x = 10 (1 mark)
elsex=0 0Q
whilex =0 Q

if balance <

charge = 0.02 * amount (1 mark)

°@ =0
” ¢
~ (1 mark)
endwhile
if x = 1 then print “Sorry, withdrawal refused”
print charge (1 mark)

Marking points

1 mark for checking if amount > balance

1 mark for checking if amount > daily limit

1 mark for some way of testing if withdrawal will be refused (value of x in above)

1 mark for checking if balance < $100...

1 mark ...for calculating 2% charge

1 mark for no charge if balance >= $100

2 marks for giving correct outputs [5]
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Q 11) A formula for calculating the body mass index (BMI) is:

weight in kilograms
(height in metres) x (height in metres)

BMI =

Using Flowchart, write an algorithm that will input weight (kg) and height (m) of students, calculate
their body mass index (BMI) and output their BMI and comments on BMI.

BMI <19 Under weight

BMI <=25 Normal Weight

BMI>25 Over weight
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Q12) A system uses 5 digit numbers with an additional sixth digit used as a check digit.
(b) Each of the six digits in the number has a digit position. [Total=6]

6 5 4 3 2 1 <Digit position
a b c d e f

Check
digit

digit in position 1 is the check digiti.e. f
The validity of the check digit is found using the following calculation:
» multiply each digit by its digit position (i.e. ax6, bx5, so on)
+ add together the results of the multiplications
« divide the sum by 11
« If the remainder is ZERO then the number is valid
Write an algorithm, using flowchart only, which @
* inputs six-digit barcodes in the form a, b, ¢, d, e and f
* re-calculates the check digit for each number and checks whether thei heck digit (e) is correct




47 |Page
Q 13) Summer 2013

A small shop uses barcodes which represent 5 digits. The last digit is used as a check digit.
For example:
abcde
01234
The check digit (e) is found by:
» multiplying the first and third digits (i.e. a and c) by 3
» multiplying the second and fourth digits (i.e. b and d) by 2
» adding these four results together to give a total
« dividing this total by 10
 remainder is check digit (e)
Write an algorithm, using flowchart only, which
» inputs five-digit barcodes in the form a, b, ¢, d, e

> re-calculates the check digit for each number and checks whether the input check digit (e)
is correct
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Iteration (Repetition, Loop)
Repetition is used to execute a set of instructions multiple times.
Repetition is also referred as LOOP or ITERATION.
There are following three types of loops:
1. Count-controlled loop
2. Pre-condition loop
3. Post-condition loop

Count-controlled (FOR) loops
Count-controlled loop is used when the number of repetition is already known.

Count-controlled loops are written as follows:
FOR <identifier><<valuel> TO <value2>
<statements>
NEXT<identifier>

The identifier must be a variable of data type INTEGER, and the valuessshould be expressions that
evaluate to integers.

It is good practice to repeat the identifier after NEXT.

FOR <identifier>¢<valuel> TO <value2> STEP<increment>

<statements>
NEXT
The increment must be an expression that evaluatesto an integer. In this case the identifier will be
assigned the values from value1 in successig@,increments of increment until it reaches value2. If it
goes past value2, the loop terminates. Theui ment can be negative.
Example: to input 10 number t their final total
Total < 0O

FOR Count € 1LTO 10
INPUT w

Total &lot umber
NEXT Cdunt
OUTPUT “The grand total is 7, Total

Example: to print 15t 10 even numbers

FOR Count € 1 TO 20STEP 2
PRINT Count
NEXT Count
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Pre-condition (WHILE) loops

Aloop in which condition is given at the start of loop and which is executed only when the condition
is true, is called pre-condition loop.

Pre-condition loops are written as follows:
WHILE<condition to repeat> DO
<statements>
ENDWHILE

The condition must be an expression that evaluates to a Boolean.

The condition is tested before the statements, and the statements will only be executed if the
condition evaluates to TRUE. After the statements have been executed the condition is tested again.
The loop terminates when the condition evaluates to FALSE.

The statements will not be executed if, on the first test, the condition evaluates to FALSE.

Example: To input a series of numbers and calculate total andéstops if a —ve number
is entered:

The condition is checked at the beginning of the loop. If condition,is true loop statements
are executed again and again.

Total<0

INBU% Num
WHILE Num>0 DO
Total <Total + Num
Total < 0 INPUT Num

7 /a END WHILE
INPUT Num Q PRINT Total

PRINT Total

End
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Post-condition (REPEAT UNTIL) loops

Aloop in which condition is given at the end of loop and which is executed only when the condition
is false is called post-condition loop.
It is are written as follows:
REPEAT
<Statements>
UNTIL<condition to stop the loop>

The condition must be an expression that evaluates to a Boolean.

The statements in the loop will be executed at least once. The condition is tested after the statements
are executed and if it evaluates to TRUE the loop terminates, otherwise the statements are executed
again.

Example: To input and validate a number and to reject it if a negative number is entered and
ask to re-enter another number

The condition is checked at the end of the loop. If condition is false loop statements are executed
again and again.

REPEAT
INPUT Num
UNTIL Num>0

PRINT “Error:
re-enter number”
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Example: to input 10 numbers and output their final total
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Control Construct: Iteration: Iteration is used to execute a set of instructions multiple times. It is

also referred as LOOP or ITERATION.
In the following example statement number ‘i’ will be executed 10 times:

Problem: Print the name of Allah 10 times.

LOOPING STATEMENTS:
1. FOR ... TO...NEXT: Count Controlled loop

2. REPEAT ... UNTIL : Post Condition loop
3. WHILE...DO...ENDWHILE: Pre-Condition Loop
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Pre-Condition Loop: (WHILE ... DO ... ENDWHILE)

When condition to continue the loop is given

9

9

9

Problem: To input a series of positive numbers and add in total. Continue this process when
positive numbers are entered only.

WHILE

Answer Key: (line numbers are not part of algorithm)
Total < 0
INPUT Num
WHILE Num>0
Total € Total + Num
INPUT Num
ENDWHILE

oalswNE

Post-Condition Loop (REPEAT ... UNTIL)
When condition is given at the end of loop

9

> (2

9

Problem: Input a series of numbers e their total, stop input if total is more than 100

REPEAT ... UNTIL Loop

Differences between

Pre-Condition Post Condition




555555
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Problem 1: Write an algorithm using flowchart and pseudo code to print following number series:

(1,2,3,4,5,6,7,8,9, 10)

0

0 + 1 1
1 + 1 = 2
2 + 1 = 3
3 + 1 = 4
4 + 1 = 5
5 + 1 = 6
6 + @ = 7
7 1 = 8
1 = 9

&é + 1 = 10

Problem 2: Write an algorithm using rowchartC do code to print following even number
series:

2,4,6,8,10,12, 14, 16, ,18, 20 0

Q°Q
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Problem 3: Write an algorithm using flowchart and pseudo code to print following odd number
series:

1,3,5,7,9,11,13,15,17,19

Problem 4: Write an algorithm using flowchart and ps?@ to print following number series:

20,19, 18, 17,16, 15, 14,1312, 1

Yo

*
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Problem 5: Write an algorithm using flowchart and pseudo code to print multiplication table of 2.

Cl
O
P

Problem 6: Write an algorithm using rowchar@seudo code to input a number and print its

multiplication table. 0

Yo

*
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Problem 7: Input daily wages and number of day worked and output monthly pay for 100
employees.

Problem 8: Input marks of a student in a class output result. Passing marks is 40

Problem 9: Input marks of 3
40

ts in a class output result of each student. Passing marks is

Yo

*
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Problem 10: Print name of Allah 10 times
Flowchart of pre-condition and post condition loops
Problem: Print name of Allah 10 times using all types of loops
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11 Summer 2017 P22
4 An algorithm has been written in pseudo code to input 100 numbers and print out the sum.

A REPEAT ... UNTIL loop has been used.

Count « 0

Sum « 0

REPEAT
INPUT Number
Sum « Sum + Number
Count —Count + 1

UNTIL Count > 100

PRINT Sum

= o) (it OO

(a) Find the error in the pseudo code and suggest a correction. ag
COrrection ........oooviiiiii e ‘ ...................................................
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12 There are three different types of looping structures. Write pseudo code for each of following thr
ee problems using different looping structure:

a) Input daily temperature for a month of 30 days, calculate and output their total and average.

b) Draw a flowchart for an algori put numbers. Reject any numbers that are negative

and count how many n
ends and the count of

positive. When the number zero is input, the process
numbers is output.
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14 Extracted from March 2018 P22 (India)

C) Input the weight in kilograms of passengers stepping into a lift. The lift can take a maximum
weight of 640 kilograms. Stop input when total weight is greater than or equal to maximum
allowed weight and display message “Ready to Go”

Summer 2015 P22

(b) Rewrite your algorithm using another loop structure.
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Q 16) Write a pseudo code algorithm to input weight of 30 items in kilograms to be loaded on

a trailer. Calculate the average weight items under or of 25 kg.
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Marking Scheme

Problem 1: Write an algorithm using flowchart and pseudo code to print following number series:

(1,2,3,4,5,6,7,8,9,10)

FOR Loop

WHILE Loop

REPEAT ... UNTIL

DECLARE Count : INTEGER

DECLARE Count : INTEGER

DECLARE Count : INTEGER

FOR Count € 1TO 10

Count € 0

Count € 0

1

2

3 PRINT Count WHILE Count <10 REPEAT

4 | NEXT Count Count € Count +1 Count € Count +1

5 PRINT Count PRINT Count

6 ENDWHILE UNTIL Count > =10
Problem 2: Write an algorithm using flowchart and pseudo code to print following even number
series:

2,4,6,8,10,12, 14, 16, ,18, 20
FOR Loop WHILE Loop REPEAT ... UNTIL

1 | DECLARE Even : INTEGER DECLARE Even : INTEGER. W/ DECLARE Count : INTEGER

2 | FOREven € 2TO 20 STEP 2 Even < 0 ’ Count € 0

3 PRINT Even WHILE Even<20 4 % | REPEAT

4 | NEXT Even Even < Even#,2 Count € Count + 2

5 PRINT Even PRINT Count

6 UNTIL Count > = 20

ENDWHILE 7,
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Control Constructs

Q 1) Write down different statements for following tasks

Input

Output

Selection

Iteration

Q 2) Show what type of programming construct each statement represents.

Complete the table by putting a tick (v') in the appropriate column for eachiiiem.

Item

Statement

Selection

Iteration

Assignment

MyScore = 65

FOR IndexVal = 0 TO 99

MyArray[3] = MID(MyString,3,2)

IF MyScore>= 70 THEN

ENDWHILE

O O | WO N =

ELSE Message = "Error"

Q 3) Show what type of programmin

Complete the table by puttinga

2>

uct each statement

represents.

V') in the appropriate column for each item.

Item | Statement Selection | Iteration | Assignment
1

2

3 DegF = INT(DegF)

4 ENDIF

5 CASE OF MyFavourite

6 UNTILx =5
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Summer 2015 P22
4 Four programming concepts and four examples of programming code are shown below. Draw a
line to link each programming concept to the correct example of programming code. [4]

Programming .

Example of programming code
concept
Counting Sum = Sum + Value[n]
Repetition IF Value = 10 THEN PRINT 'X'
Selection FOR Counter = 1 TO 10
Totalling Amount = Amount + 1

Sum = Numl + Num?2

Examiner’s comments on Question 4

Nearly all candidates could link the programming concept of selection with the correct'example of programming code.
Many candidates correctly linked at least three out of the four programming concepts..Rue to an issue with this
question, a discussion took place between the Principal Examiner and Assessment spe€ialists to consider the impact
on candidates in the light of answers seen. No candidates were disadvantagethand‘the full range of marks was seen.

Summer 2015 P218& 23 Vo N g

6 Identify three different loop structures that you can useahen writing pseudo code.

1 SRR, | . SRR
SRR <ol R
X U URRRRRR . AR [3]

Examiner Report Question 6
Most candidates could identify at least one loop % A common wrong answer was to incorrectly identify IF as part of a

loop structure.
Summer 2015 P22 F  \

5 (a) Write an algorithm; g pseudo code and a FOR ... TO ... NEXT loop structure, to input

1000 numbers into diarra
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(b) Rewrite your algorithm using another loop structure.

Examiner’s comments on Question 5

(a) Most candidates attempted the loop structure, better candidates also showed the skill of being able to use the loop
counter as the array index. Some candidates misread the question and incorrectly provided program code rather than
pseudo code.

(b) Better candidates correctly used REPEAT ... UNTIL or WHILE ... DO ... ENDWHILE structures.

The most challenging aspect was the correct management of the loop counter.

Winter 2015 P21 & 22 AN
5 ldentify two different conditional statements that you can use whenwriting pseudo code.

Examiners ‘Comments Question 5

Many candidates could identify IF as a conditional statement. Candidatés With stronger responses throughout also identified
CASE. "

Summer 2016 P21 &P23 'p
5 REPEAT ... UNTIL is one type of loop ure.
Identify and describe two other ty, structure that you could use when writing

pseudo code.

[oTo] oIS 11U o3 (1 =t I T

LOOP SITUCIUIE 2: ...t e e s e e e e e e e e e e eeeeeeeeaenennnes

DT ] o) T o PP
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Summer 2016 P22
4 Four statement types and four examples are shown below.
Draw a line to connect each statement type to the correct example.

Statement type Example
Assignment FOR X €<~ 1 TO 10
lteration READ X
Input PRINT X
Output X< Y + Z
Z o
Winter 2016 P21-23 Q
5 REPEAT ... UNTIL and WHILE ... DO ... ENDWHILE are two oop structures you can
use when writing pseudo code.
Explain, using examples, why you would choose to use e of loop.
Example 1

Example 2
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Winter 2016 P22

4 IF ... THEN ... ELSE ... ENDIF and CASE ... OF ... OTHERWISE ... ENDCASE
are two different conditional statements that you can use when writing pseudo code.
Explain, using examples, why you would choose to use each conditional statement.

=11 0] o] L=t SRR PRRPPPRPP

March 2017 P21 (India)

-9
5 (a) Rewrite the folletving
INPUT Num °*
FOR Counter < 1 TO 12
Num < Num * Counter
A[Counter] < Num
NEXT

code algorithm using a WHILE ... DO ... ENDWHILE loop.

[4]
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(b) Explain the differences between a WHILE ... DO ... ENDWHILE and a REPEAT ... UNTIL loop

Summer 2017 P22
4 An algorithm has been written in pseudo code to input 100 numbers and@t out the sum.

A REPEAT ... UNTIL loop has been used.
Count « 0 q
Sum «— 0 b

REPEAT
INPUT Number
Sum < Sum + Number
Count <—Count + 1
UNTIL Count > 100
PRINT Sum

ing a more suitable loop structure.



71| Page

Summer 2017 P21

5 (a) Describe the purpose of each statement in this algorithm.
FORI< 1 to 300

INPUT Name[l]
NEXT |

(b) Identify, using pseudo code, another loop structure that the algorith@'n part (a) could

have used. q

O
........................................................................................... . ‘[1]
(c) Write an algorithm, using pseudo code, to input a w tween 0 and 100 inclusive. The

algorithm should prompt for the input and output an e ssage if the number is outside this
range.
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Winter 2017 P21
4 (a) Four pseudo code descriptions and five pseudo code statements are shown. Draw one line

to link each pseudo code description to the correct pseudo code statement. Not all pseudo code

statements will be used.[4]

Pseudo code Pseudo code statement
description

A loop that will iterate at

FOR...TO...NEXT
least once.

A conditional statement to

deal with many possible IF... THEN...ELSE...ENDIF
outcomes.

A loop that will iterate a
set number of times.

A conditional statement 6

with different outcomes for REPEAT...UNTIL
true and false.

Winter 2017 P22
4 |F ... THEN ... ELSE ... ENDIF is one typ ditional statement used when writing pseudo

code.

a'onal statement that you could use when writing
would use this type of conditional statement.

Identify and describe another type o

pseudo code. Give a reason

(Ofe]aTo [11T0)aF=1IS] F= 1= 0 01=] 0L SUTTTI TP

.............................. +9.. 9
e

Description ............. 3’ .................................................................................................................
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March 2018 P22 (India)
5 Explain the difference between the programming concepts of sequence and selection. Include
an example of a programming statement for each concept in your explanation.

................................................................................................................................................. [4]
Comments on Question 5 @

Candidates found the explanation of the difference between the programmis
and selection challenging, with few candidates identifying that p ,,«%: ] mg statements in a sequ
ence were executed one after another whilst selection meant t 6 path through the program de
pends on the result of a question. Candidates were more ul in providing suitable examples
of programming statements.

Common errors included confusing sequence or selecti

iteration.

Summer 2018 P21 @

5 Explain the difference between the progra oncepts of counting and totalling.
Include an example of a programming s for each concept in your explanation.
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Winter 2018 P22
4 A programmer wants to test that the readings from 2000 electricity meters are greater than

400units and less than 900 units. The programmer uses selection and repetition statements as
part of the program. Explain, using programming statements, how selection and repetition could
be used in this program.

S B I ON e,

Winter 2018 P23 Q
3 Give an example of a pseudocode sta@ or statements to perform each of the following

functions.

A condition controlled 100P ... ... e e aaaas
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Winter 2018 P22
4 A programmer wants to test that the readings from 2000 electricity meters are greater than

400units and less than 900 units. The programmer uses selection and repetition statements as
part of the program. Explain, using programming statements, how selection and repetition could
be used in this program.

S B I ON e

March 2019 P22 ‘}
4 For each of the four groups of statements in the table, place% in the correct column to show
whether it is an example of Selection or Repetition. [4]

Statements Sele epetition
FORX < 1TO10

SUM — SUM + 1 ﬁ’a

NEXT X

Xe—X-1
ENDW
IF

WHILE X>10D
SUM « SUb

SUM + 1
-® -1
.0
2 AT
SUM « SUM + 1

Xe—X-1
UNTIL X > 10
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Summer2019 P22
4 For each of the four groups of statements in the table, place a tick in the correct column to show

whether it is an example of Selection or Repetition. [4]

Statements Selection Repetition
FORA <1 TO 100
B<B+1

NEXT A
CASE A OF
100: B €A
200: C €A
ENDCASE
IFA>100

THEN e
B €A

ENDIF
REPEAT L/
A< B*10

O
UNTILA > 100 0
&

Summer2019 P21
3 (a) Give an example of a conditional statem ng pseudocode.

L
(b) Describe the Purpese ditional statement.
*
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Summer 2016 P22
2 Read this section of program code that inputs 10 positive numbers and then outputs the total.

1 Total =0

2 Counter =0

3 REPEAT

4 INPUT Num

5 Total = Total + Num

6 PRINT Total

7 Counter = Counter + 1
8 UNTIL Counter = 10

This code works, but it is inefficient.

(i) Suggest three improvements that could be made. :‘Q
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Summer 20 P22
2 Most programming languages include basic data types. Ahmad is describing the basic data types he has used.
State the data type that Ahmad is describing in each sentence.
Choose the data type from this list of programming terms.
Array Boolean Char Constant Function Integer
Iteration Procedure Real String Variable
A number with a fractional part that can be positive or negative and used in calculations
D1 Y L PSRRI
A whole number that can be positive, negative or zero and used in calculations
D 1 Y O LT P PSSO P PR PRPP TR
A single number, symbol or letter
DALA LY ettt
A sequence of characters e
DALA TYPE ettt s bq ........
A data type with two values, True or False

e & s
O
&
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Validation and Verification
Validation and verification are two ways to check that the data entered into a computer is correct.

Data entered incorrectly is of little use.

Data verification
Verification is performed to ensure that the data entered exactly matches the original source.

Verification means checking the input data with the original data to make sure that there have
been no transcription errors (transcription means copying the data). The standard way to do this is
to input the data twice to the computer system. The computer then checks the two data values
(which should be the same) and, if they are different, the computer knows that one of the inputs is
wrong. E.g. entering password twice during sig-up. Verification methods include:

At the time of entry At the time of transmission
Double entry Parity check
Screen/visual check Checksum.

ARQ

Echo Check

Validation is an automatic computer check to ensure that the dataientered is sensible and
reasonable. It does not check the accuracy of data.

For example, a secondary school student is likely to be aged between 11 and 16. The computer
can be programmed only to accept numbers between 11'and"16. This is a range check.

However, this does not guarantee that the number4ypedin is correct. For example, a student's
age might be 14, but if 11 are entered it will befvalid_but incorrect.

A validation check is a rule that is built into @ebase to check that the data entered is:
e Sensible
e Reasonable

e Within acceptable boundQ E

e Complete
It does NOT mean that t ata is actually correct, that requires verification.
L

There are a number.of di validation rules that can be used in a database:

Type Checks - Field‘dat pes provide a basic method of validation. Field data types are
assigned to fields during the creation of the database table and data types such as Numeric,
Boolean, Date/Time and Image restrict what can be entered. If a user tries to enter text in a date
field or alphabetic characters in a numeric field, their entry will be rejected.

Range checks - these are used to limit the range of data a user can enter. The 'day' part of a date
must be in the range 1 to 31. An exam grade should be in the range 'A'...'G' or 'U".

Presence checks - these simply check that an entry has been made in a particular field i.e. a null
value (empty field) is not permitted. Usually, not every field in a record needs to be filled in,
however there are likely to be some that must have a value and the presence check means that
the system will not allow the record to be saved until an entry is made. An application for a

passport must have the applicant's surname.
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Length Checks - All alphanumeric data has a length. A single character has a length of 1 and a
string of text such as “Hello World” has a length of 11 (spaces are counted in text strings). A length
check ensures that such data is either an exact length or does not exceed a specified number of
characters. Mobile phone numbers are stored as text and should be 11 characters in length.
Lookup - A lookup check takes the value entered and compares it against a list of values in a
separate table. It can then return confirmation of the value entered or a second list based on the
value. One use of lookups restricts users to pre-defined input using drop-down lists. A user is
forced to use a list box to select from a predetermined list of valid values.

Check digits - this type of check is used with numbers. An extra 'check digit' is calculated from the
numbers to be entered and added to the end. The numbers can then be checked at any stage by
recalculating the check digit from the other numbers and seeing if it matchesythe one entered. One
example where a check digit is used is in the 10 digit ISBN number whiehwniquely identifies
books. / .

The last number of the ISBN is actually the check digit for the othepnumbers, for example - the
ISBN 0192761501.

Following two Methods are used to calculate check digit

Modulo-11 Method:

(i) The position of each digit is first considered: Digit Pasiti

10 9 8 7 6 5L @ 3 2 q&otTesen
?

0 2 2 1 4 2 5 6 e Number

(ii) Each digit in the number is then m by it's digit position and the totals are
added together:
i.e. (0x10) + (2x9) + (2x8) + x6) + (3x5) + (2x4) + (5x3) + (6x2)
= 0+18+16+7+24+15+8+#1
= 115 total

(iii) The total is then dividéd By 11 (modulo 11) and the remainder, if any, is
subtracted frof 1 answer then gives the check digit.
i.e. 115/11€ 1@yems 5
i.e. 11— 5 =6 {chec
hence, the final number is: 0-221-43256-6
(iv) If Check digit = 10 then it will be represented by X (a representation of 10 in ROMAN
numbers)
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Modulo-10 Method:

Modulo-10 method is used in check digit calculation in ISBN 13, where the 13th digit of the ISBN

code is calculated using the following algorithm.

Steps

1. Find sum of digits at odd position
2. Find sum of digits at even position and

kW

multiply result by 3

Example

978-3-12-732320-!

Sum of digits at odd position
9+8+1+7+2+2=29

13 |12 (11 [(10]9 |8 |7 |6 |5 |4 |3
9 |7 |8 |3 |1 ]2 |7 |3 |2 |3 |2
Sum of digits at even position x 3
3 (7+3+2+3+3)=54
Add both sums 29+54=83
Find Mod10 83.MOBM0=3
If remainder=0 then
Check digit=0
Else

Check digit=10-Remainder

ISBN 97

Check digit 10-3=7

U774 738 5823




Summary of validation

Validation How it works Example usage
type
Range Checks that a value falls within the specified |Number of hours worked must be
check range less than 50 and more than 0
Length Checks the data isn't too short or too long. A password which needs to be six
check Values must be a specific length. letters long
- , >=0 means reject negative numbers.
Limit Check Similar to.Rellnge Check but the rule involves Date of birth must not be later than a
only one limit.
date.
Checks that the data entered is of a given Number of brothers or sisters would
Type Check )
data type, be an integer (whole number).
Checks that when a string of characters is A name wouldgiet contain characters
Character : . AR o
entered it does not contain any invalid such as %, and.atelephone number
Check A
characters or symbols, would enly contain digits or (,), and+.
Checks the data is in the right format. Values ; .
o A National Insurance number is in the
Format must conform to a specific pattern, for :
A fortn L1299 99 99 L where L is any
Check example, two letters followed by six digits :
: letter'and 9 is any number
followed by a single letter
Presence |Checks that data has been entered into a In most databases a key field cannot
check field be left blank
... |The last one in a code are used t@'chetk the |Bar code readers in supermarkets
Check digit . o
other digits are correct use check digits

length check — e.g. only 30 characters.
character check — e.g. name doesn’
range check — e.g. day of mont

format check — e.g. date in the xxlyylzz
check digit — e.g. end digit on bar code to check if it is valid

type check —
(presence check. ~

e field

eal

e.g. integ

n numeric chars
is between 1 and 31

4
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Test Data
Test data is the data that is used in testing of a software system.
In order to test a software application we need to enter some data for testing most of the features.
Any such specifically identified data which is used in tests is known as test data.
There are following three types of test data:

e Normal Data

e Abnormal Data

e Extreme Data

e Boundary Data
1. Normal Data
This is the data a computer system should work on.Testing needs to be done to prove that the
solution works correctly. In order to do this a set of test data should be used together with the
result(s) that are expected from that data. The type of test data used to do this is called NORMAL
DATA, this should be used to work through the solution to find the actual result(s) and see if these
are the same as the expected result(s).
For example, here is a set of normal test data for an algorithm to re€erd.the percentage marks
from 10 end-of-term examinations for a student and find their average mark:

Normal test data: 50, 50, 50, 50, 50, 50, 50, 50, 50, 50
Expected result: 50

2. Abnormal/Erroneous Data
This is data that should cause the system to tell the usérthat there is a problem with data entered
into the system. Testing also needs to be done to prove that the solution does not give incorrect
results. In order to do this, test data should be Used. that will be rejected as the values are not
suitable. This type of test data is called ER%EOUS or ABNORMAL TESTDATA, it should be

rejected by the solution.
For example erroneous/abnormal data Q algorithm to record the percentage marks from 10
end-of-term examinations for a st ind their average mark could be:
Erroneous/abnormal data:—12,

Expected results: these values sheuld be rejected

3. Extreme Data ’?,

When testing algorithms w merical values, sometimes only a given range of values should be
allowed. For example, percentage marks should only be in the range 0 to 100. The algorithm
should be tested with EXTREME DATA, which, in this case, are the largest and smallest marks
that should be accepted. Extreme data are the largest and smallest values that normal data can
take.

Extreme data: 0, 100

Expected results: these values should be accepted

4. Boundary Data

This is used to establish where the largest and smallest values occur. For example, for percentage
marks in the range 0 to 100, the algorithm should be tested with the following boundary data; at
each boundary two values are required, one value is accepted and the other value is rejected.
Boundary datafor0is -1, 0
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Expected results: —1 is rejected, 0 is accepted
Rogue Values
A value that stops input is called Rogue Value.
A sequence of inputs may continue until a specific value is input. This value is called a rogue
value and must be a value which would not normally arise.
A rogue value lets the computer know that a sequence of input values has come to an end.
Example: A number of marks are to be input (terminated by a rogue value of -1). How many of
them are over 50?

Counter <0

INPUT Marks

REPEAT

IF Marks >50 THEN Above50 <Above50 +1
INPUT Marks

UNTIL Marks=-1

OUTPUT Above50
Example: The flowchart below inputs the weight of a number of pareels in kilograms. Parcels
weighing more than 25 kilograms are rejected. A value of —1 stops'the input (a roque
value).The following information is output: the total weight of the parcels accepted and number of
parcels rejected.

START )

INPUT
Weight

Ts eigpt
- -

OUTPUT Total,
Reject

END

Reject « Reject + 1

Total ~ Total + Weight
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Q 8.1) Activity of data validation and verification:

1) What is an automatic computer check to make sure data entered is sensible and reasonable
known as?

a) Double entry b) Verification c) Validation

2) What validation type would make sure a post code was entered in the correct format?
a) Length check b) Format Check  c) Presence check

3) What validation type would you use to check that numbers fell within a certain range?
a) Range check b) Presence Check c) Check digit

4) What validation type checks that a field is not left blank?
a) Format check b) Length check c) Presence check

5) What validation type uses the last one or two digits to check the athér digits are correct?
a) Length check b) Format check  c) Check digit

6) What validation type checks a minimum number of charactersthave been entered?
a) Length check b) Format check  c¢) Range check

7) Data is to be entered into a computer in the formatdYMMDD. Which of the following is not a valid
date?

a) 310921 b) 211113 C)ZiEt June 2004

8) Which of the following statements is Q

a) Validation can check that the d & ible

b) Validation can check that the éf between certain allowable boundaries
c) Validation can check that the date is correct

9) Which of the foIIGMng T a method of verification?

a) Double entry - typing t a in twice and getting the computer to check the second version
against the first

b) Using presence, range and length checks to make sure that no mistakes happen

c) Printing out what you have typed in and comparing it against the source data
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Write down the name of validation check in front of each description that how it works:

Validation

How it works
type

|Checks that a value falls within the specified range

[Similar to Range Check but the rule involves only one limit.

| |IChecks the data isn't too short or too long. Values must be a specific length.

HChecks that the data entered is of a given data type,

Checks that when a string of characters is entered it does not contain any invalid
characters or symbols,

Checks the data is in the right format. Values must conform to a specific pattern,
for example, two letters followed by six digits followed by a single letter

| |Checks that data has been entered into a field

| [The last one in a code are used to check the other digits are correct

9.11 What is check Digit

....................................................................................................................................................... [2]
Summer 2012 P12 “'

State two different validation checks and give an examplé of their use. Each example should be
different.

CheCK 1 o

USE: o A ..................................................................
C:;ch 2 @ .....................................................................
USE: e, @Q ...................................................................... [4]

Q 9.5) Describe Test Data and ith types with the help of examples

Test Data

L2101 2= T 1Y/ 01 0t
...................................................................................................................................................... [1]
et Data Ty P 2. .o e e
...................................................................................................................................................... [1]
B 0= 2= T Y/ 0 LT
...................................................................................................................................................... [1]
et Data Ty P 4. .o e
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Summer 2013 P12
A company requests new customers who register online to give the following details:

* Name

* address

* Type of credit/debit card

* Payment card number

All details must be entered.

(a) (i) Describe one suitable different validation check for each field.

N F= T = PPNt
OIS S, ot e —————
type of credit/debit Card: ....... ... ————

payment card NUMbDET: ... e i e [4]

Summer 2014 pq11 AN

A hospital holds records of its patients in a database. Four of the fields are:
« date of visit (dd/mm/yyyy) * patient’s height (m)

« 8-digit patient ID * contact telephone aumber

The presence check is one possible type of validation check'on.the data. For each field, give another
validation check that can be performed. Give an exampleyof data which would fail your named
validation check. A different validation check needs toBe given for each field.

field name name of validation check example of data which would fail the
validation check

date of visit

patient’s height

patient ID
Contact telephone Q

number
Marking scheme
Field Name .‘“Na alidation check | Example of data which would fail the
validation check
Date of visit Format/ type/character check e.g. 2012/12/04e.g. 3rd March 2012
Patient’s height range check/limit check can'tbe <0or>2.5m. e.g. -5, fivee.qg. 8, -3,
Patient ID type check (can’t be < 0 or > 99999999)
length check e.g. 3142ABCDe.g. 2131451, 136498207
range check e.g. -3, 851341625
Contact telephone | length  check, type/character | e.g. 0773141621834e.g9. 7TH215GD
number check, format check e.g. 01223/123456/8901234
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Winter 2015 P23
4 A routine checks the age and height of children who are allowed to enter a play area. The

children must be less than 5 years of age and under 1 metre in height.
(a) The first set of test data used is age 3 and height 0.82 metres.
State what type of test data this is.

(b) Provide two additional sets of test data. For each, give
* the type of each set of test data
* the reason why it is used

Each type of test data and reason for use must be different.

Winter 2015 P21 & 22

4 A routine checks th\e fmelons to be sold in a supermarket. Melons weighing under0.5
kilograms are rejected angsMmelons weighing over 2 kilograms are also rejected.

Give an example of each type of test data for this routine

N [o] 1 = PSPPSR
=Y o R

Y o] Ty 0= R [3]

Examiners ‘"Comments Question 4

Most candidates could identify at least one correct example of test data. Examples of normal and abnormal test data were usually
correct. Some candidates’ examples of extreme test data were incorrect. A correct example of extreme test data would be 0.5 or

2.0.
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Winter 2016 P21-23
4 Four validation checks and four descriptions are shown below.

Draw a line to link each validation check to the correct description. [3]
Validation check Description
Presence check Numbers between two given values are accepted
Range check Data is of a particular specified type
Type check Data contains an exact number of characters
Length check Ensures that some data have entered
Summer 16 P11, 13 . 0‘7
N
9) Check digits are used to ensure the accuracy of entered data. ()

A 7-digit number has an extra digit on the right, called the check digit.
digit position: 1 2 3 4 5 6 g 8

digit: - - - - - X /e X -

t

check digit
The check digit is calculated as follows: 0
eeach digit in the number is multipli ?Qigit position
*the seven results are then adde@e er
«this total is divided by 11
*the remainder give'sﬁhe k digit (if the remainder = 10, the check digit is X)

(a) Calculate the chec{k di he following number. Show all your working.
4241508 ...
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(b) An operator has just keyed in the following number:

3240045X
Circle below correct if the check digit is correct OR incorrect if the check digit is incorrect.
Correct incorrect
Explain your

LS LIS AT

Examiner Report Question 9 (a) and (b)

In part (a) some candidates were able to carry out the first section of the calculation correctly. Some candidates were able to
achieve the correct calculation for the final check digit. Candidates need to thoroughly check their galculations. Most incorrect
check digits were as a result of addition and division errors and not using the method incorrectly. '

In part (b) many candidates were able to identify the check digit was incorrect. Some candidateswere then able to explain what
the correct check digit would be using the same calculation method. A common mistake that Was made was candidates stating the
check digit was incorrect because it was a letter.

March 2017 P21 (India) _(\\’

3 There is a program that stores the following data: 4 [8]
« EmployeelD, an employee ID which must be two fetters followed by 4 numbers, e.g. TY4587
* Manager, whether the employee is a manaae’i‘pr fot

» AnnualHoliday, number of whole days’ oliday
» PayGrade, the employee’s pay gra must be a single letter A—F
Complete the following table te@ i?f
* The most appropriate data fype foreach variable
« An appropriate vali@at' ' eck,fér each variable. You must use a different validation check for
each variable. {Q’ ’
Variable Data type Appropriate validation check
EmployeelD
Manager

AnnualHoliday

PayGrade
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Winter 17 P21
3 (a) Explain the difference between a validation check and a verification check.

....................................................................................................................................................... [2]
(b) Describe, using an example, how data could be verified on data entry.
........................................................................................................................................................ [2]
(c) Give two examples of validation of data.
..................................................................................................... ® 6[2]

2 (a) Write an algorithm to input three different numb

Summer 2017 P22 e&o

either pseudo code or a flowchart. C 0
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(b) Give two sets of test data to use with your algorithm in part (a) and explain why you chose

each set.
L e = L= T A RPN

== 1101 1 1

Summer 17 P21 Qz
4 For each of the four statements in the table, place a tick in thgaé umn to show whether it
[4]

is an example of validation or verification. \

Statements idation | Verification

To automatically check the accuracy of a bar code

To check if the data input is sensible
To check if the data input matches the data t@ been

supplied 0

To automatically check that all requir fields have

been completed

March 2018 P22 (Ingdi
A program checks'if the a baby is at least 2 kilograms.

Give, with reasons, two dj nt values of test data that could be used for the baby’s weight.
Each reason must be different.
RV = 11 1=

R B A ON ... e
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Summer 2018 P21

4 A programmer has written a routine to check that prices are below $10.00. These values are
used as test data.

10.00 9.99 ten
Explain why each value was chosen.
F0.00 et e e ——— ettt e ettt e et taeeaeeeeeeaanannnt et ebeeeee e et eeeaeeeeeeeeaaaaannnns
0.0 et e e et e e e ee e e e e e e e aa e e e e a_ e nnheh ettt et ettt et teeeeeeeeeeeeeaaaaannnnnnraenees

Summer 2018 P22 *

4 A programmer has written a routine to store the name, ddress and password of a
contributor to a website’s discussion group.
(a) The programmer has chosen to verify the name il"address and password.

(b) The programmer has also decided to validate the email address and the password.
Describe validation checks that could be used.
=T =T Lo =TSSP
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Summer 18 P22

5 A program checks that the weight of a basket of fruit is over 1.00 kilograms and under1.10
kilograms. Weights are recorded to an accuracy of two decimal places and any weight not in this
form has already been rejected.

Give three weights as test data and for each weight state a reason for choosing it. All your
reasons must be different.

LAY T | e U UPPPUPPPP

R B A S ON. ..o

R B A ON. ..o 0 ...............................

WEIGNE 3o b@ ...................................
L

RS ON. .. e, Ny oSO RPRR
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Winter 2018 P22
2 (a) Write an algorithm, using pseudo code, to input three different numbers, multiply the two

larger numbers together and output the result. Use the variables: Number1, Number2 and

Number3 for your numbers and Answer for your result.

r algorithm in part (a) and explain why you chose

each set.
Test data set 1

Reason

OOt Aata SOt 2 e e

R B aAS ON oo e e,
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March 2019 P22
5 A programmer restricts input values to less than 90 and greater than 60.

(a) State whether this is called validation or verification.

(b) State three different types of test data the programmer would need to use. Give an example of

each type and the reason that the programmer chose that test data.

Q 12.83 Summer2019 P22
5 Explain what is meant by vali

Give an example for each o
V22110 F= 14 o o I S PPTRSTRPR
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D= 11 1] o] L= TSRS URRRPPPP

Summer2019 P21
4 This section of program code may be used as a validation check.
1 PRINT "Input a value between 0 and 100 inclusive"

2 INPUT Value

3 WHILE Value < 0 OR Value > 100

4 PRINT "Invalid value, try again”

5 INPUT Value

6 ENDWHILE

7 PRINT "Accepted: ", Value

(a) Give a name for this type of validation check.

(c) Complete the trace table for thi code using the test data: 200, 300, -1, 50, 60[3]

Value

(d) Draw a flowchart to represent this section of program code.
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Summer 15 P22

3 (a) The flowchart below inputs six single digit numbers. The predefined function MOD gives the

value of the remainder, for example, Y <10 MOD 3 gives the value Y =1

Complete a trace tq@e C
Set15,2,4,3, 195;’
Set23,2,1,0,7,3 ¢
Trace table set1: 5, 2, 4;

START |

Y

INPUT

A, B, C, D, E, F

{

Total < A*1 + B*2 + C*3 + D*4 + E*5

Y

Check = Total MOD 11

OUTPUT
'Accept’

A B C D E F Total Check | Output
Trace table set2: 3,2,1,0,7,3
A B C D E F Total Check | Output
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Candidate Example response

Example candidate response — high
Complete a trace table for each of the two sets of input data.
Set1  5,2,4,3,1,5

Set2z 3,2,1,0,7,83

—— e,

3
Trace tableset1 5,2,4,3,1,5 @ 3’7
5
A B (o] D E F Total | Check Output ‘Lz—‘
5 12 |4 |3 [ |5 1|39 | 5 Aot 0
T ? -
5
Trace table set2 3,2,1,0,7,3 0 ;g
A B (o D E ' F Total Check L
. 177
3 2 ! o s 3 45 yA e
Gl
.___-—-l

0’0 A
0 [
o

bles correctly.

Examiner comment — high

The candidate has completed bo

Total mark awarded = 4 out

Yo

*
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Example candidate response — middle

Complete a trace table for each of the two sets of input data.
Set1 5,2,4,8,1,5
Set2 3,2,1,0,7,3

Trace table set1 5,2,4,3,1,5
i
A B

D E

-

Total Check Oulpus

C
S 12 |y [2 |l \v]|S [RE ]S Mk
g Y 2 | \L & S

Trace table set2 3,2,1,0,7,3

A B Cc D E F Total Check | Output
202 v o | T2 |ye e 4
2 1% | 3| o | 35| 3

Examiner comment — middle

The candidate has completed A, B, C, D, E and F in both t e% correctly, the working out to check the
calculation against F has incorrectly been included so thﬁ nnot be awarded. Total, Check and

Output are correct for one mark in each trace table. 01 h accepted as 1.

Total mark awarded = 2 out of 4 Q®

Yo
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Example candidate response — low

Complete a trace table for each of the two sets of input data.
Set 1 52431,5
Set2 3,2,1,0,7,3

Trace table set1 5,2,4,3,1,5

A B Cc D E F Total Check | Output
> 2 4 3 | 5
5 - | 2 9, ) 3 38 S |A=ept
Vs ’r = s re e ’e r Atcept
Trace tableset2 3,2,1,0,7,3
A B c D E F Total | Check | Output 0
S \ 0 7 3
3 Y 3 0 35 3 us |+ R
i g & ~ o r ra '
: [4]
Examiner comment — low
The candidate has completed A, B, C, D, E and F in both tr; correctly, the working out to check the
calculation against F has incorrectly been included so thefmark nnot be awarded. Total and Check are
correct, Output is incorrect as both Accept and Reject ha repeated. No marks can be awarded.

Total mark awarded = 0 out of 4 :0

Yo
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Chapter 10

Structure Chart
A Structure Chart is a chart which shows the breakdown of a system to its lowest manageable
parts. They are used in structured programming to arrange program modules into a tree. Each
module is represented by a box, which contains the module's name. The tree structure visualizes
the relationships between modules, showing data transfer between modules using arrows.
Structured Charts are an example of a top-down design where a problem (the program) is broken
into its components. The tree shows the relationship between modules, showing data transfer

between the models.

|Symbol |Name |Meaning s |

Module P Each Box represents a programming module, this'might be something that
rocess : 4 ‘ .
Name calculates the average of some figures, or prints out'some pay slips

Couple

Check data sent to process to stop or start processes. For example when
Flag the End of a File that is being read i1sireached, or a flag to say whether data
sent was in the correct format

These individual problems can then be solved andembined according to the links that have been
used. If the links between the different blocks are used'correctly, the result is a solution to the original
problem.

oO—» Data Data being passed from module to module that needs to be processed.
o>



https://commons.wikimedia.org/wiki/File:CPT-Structured_Chart_Data_Couple.svg
https://commons.wikimedia.org/wiki/File:CPT-Structured_Chart_Flag.svg
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10.1 A satellite navigation system works using destination details entered by the user, either a new
destination or chosen from previously saved destinations. The satellite navigation system will then
output directions to the destination in the form of either a visual map or a list of directions. A
satellite navigation system is an example of a computer system that is made up of sub-systems.
This structure diagram shows some of its sub-systems.

Complete the diagram by filling in the empty boxes. [2]

[ Satellite navigation system ]

[ Input destination ] [

CC I (&

Q 10.2 A modular program design consists of four modules:

—

Module1 has three sub-tasks. Each sub-task is implemented p{ le sub-routine (a function or

a procedure).

The subroutine headings are defined as follows: 0
FUNCTION Module2 (Weight : REAL) RETURNS @\l
PROCEDURE Module3 (Weight : REAL, Cust %f
FUNCTION Module4 (Purchased : DATE,

(a) State the term given to values passe

RING, Purchased : DATE)
: INTEGER) RETURNS INTEGER

en modules.

e

(b) Draw a structure chart to program design.

Use the letters in the table e values passed between modules.

p :? Label
g Boolean return value | A
Integer return value B
Account C
Customer D
Purchased E
Weight F
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Q 10.3 The structure chart shows part of the design of a program for an online shopping system.

Process basket

E\
c é\ C
Discard basket Change item § Checkout

(remove all items) guantity (pay and despatch)

(a) (i) Draw on the chart to show the followin
» Each of the modules at the lower level re Boolean parameter, X. [2]

(if) The parameters A to G shown on th will be used to pass the following information.

PaymentDetails : 0
!ow the parameter and the information it represents.  [3]

Quantity
Parameter Information

BasketID
DeliveryAddress

L 4
ItemID &2
Complete the foIIowi'nﬁ tab

QMmoo e >
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Chapter 11

Flowchart
2.1.2 Flowchart

A flowchart is a graphical representation of algorithm.
The following are recognised flowchart symbols:

Symbol Description

C ) Terminator used at START and END of the flowchart

Process Box: Rectangle qe
/ / Input / Outpu@arallelogram

<> 4&0@? (IF and CASE Selection) Rhombus
Function / Procedure CALL
00
Off-Page Connector

Q On-Page Conncetor
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Q 11.1a) Draw a flowchart that
» Inputs marks

» Find out student is pass or fail (passing marks are 50 or above)
» Output “Pass” or “Fail”

Q 11.1b) Draw a flowchart that 0&

» Inputs a number
» Find out number is negative or positive

» Output “Positive” or “Negative” 0

Yo
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Q 11.2a) Draw a flowchart that

» Inputs two numbers

» Calculate their sum and average
» Output sum and average

Q 11.2b) Draw a flow chart that 0‘

» Find out number is even or odd (using MOD functi%

> Output Even or ODD 0
Q°°
Q’b

Q 11.2c) Draw a flowéhart
» Inputs a number
» Find out number is integer or real (using INT function)
» Output Integer or Real



Page | 108

Q11.3a) Write an algorithm, using flowchart only, that
» inputs three numbers
» outputs the greatest number

Q 11.3b) Write an algorithm, using flowchart only, th 0
» inputs three numbers

» outputs the smallest number

Yo
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Q11.4a) Write an algorithm, using flowchart only, that
» inputs three numbers

» calculate total of two greatest numbers

> Output total

Q 11.4b) Write an algorithm, using flowchart only,

> inputs three numbers 0%
» calculate total of two smallest numbers o

> Output total 0
<z’°°

Yo
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COUNTING
Counting is used to find how many items are there by incrementing by 1 during each time loop is
executed.
It is sometimes necessary to count how many times something happens.
To count up or increment by 1, we can use statements such as:
Count < Count + 1
(new)  (old)
i.e. INCREMENT (old) Count by 1 to get (new) Count

TOTALLING
Totalling is used to calculate running total. We can use a variable such as Total or Sum to hold the
running total and assignment statements such as:
Total < Total + Number
(new) (old)
i.e. ADD Number to (old) Total to obtain (new) Total
Count-controlled (FOR) loops
Count-controlled loop is used when the number of repetition is already known:

Example Question /
a) Draw a flowchart to input 20 numbers and find the total and, average of positive numbers



Page | 111

b) Explain how do you change your flowchart to work for 30 numbers that are between 0 and 100.

Redraw the flowchart for part b
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Conditional Loop:

A loop which is executed on the basis of a condition.

Pre-condition (WHILE) loop in which condition is given at the start of loop and which is executed
only when the condition is true, is called pre-condition loop.

Post-condition (REPEAT UNTIL) loop in which condition is given at the end of loop and which is
executed only when the condition is false is called post-condition loop.

Rogue Value A value which stops input, used to terminate loop.

Q 11.8) Draw a flowchart that

Inputs the weight of a number of parcels in kilograms.

Validate parcel (parcels weighing more than 25 kilograms are rejected).

A value of —1 stops the input.

Outputs the total weight of the parcels accepted and number of parcels sfejected.

Past Paper Question of same type in Summer 2015 P21& 23 QAV,}
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Q11.9)Summer 2009
Study the flowchart very carefully.

A X=1

at outputs you would expect for the two inputs.[2]
Input N | Output T
5
1
(b) Write down a possible LOOP construct for the section A to B in the flowchart using pseudo
code.

L
(a) Complete the ?a&to ~
*
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Q 11.10) Draw an algorithm using flowchart that:

» Inputs the height of children who want to ride on a rollercoaster
> Validates height children under 1.2 metres are rejected.
» When eight children have been accepted, outputs message “Ready to go” and number of

children rejected.

Past Paper Question of same type in Summer 20162210,0478 P21 &P23
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Q11.11a) Draw a flowchart that

» Inputs 50 number

» Find out number is Integer or Real (using INT function)
» Count Integer and Odd Numbers

» Output how many were integer and odd
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Q11.11b) Draw a flowchart that

» Inputs a series of numbers

» Calculates their total

» Stops input if a negative number is entered
> Output total.
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Q 11.12) Draw a flowchart that
» Inputs temperature for a week (7 days)
» Outputs highest and lowest temperature
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Q 11.13) Draw a flowchart that

» Inputs marks of a class of 30 students

» Outputs how many students are pass and how many are fail
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Q 11.14) Draw a flowchart that

» Inputs per litre price of 5 different brands of milk
» Outputs how average price per litre
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Q 11.15) Draw a flowchart that

Inputs a batch of 10 rice sacks for weight

» Validates sacks (sacks should weigh 50 kilograms each. Sacks weighing over 50.5 kilograms
or less than 49.5 kilograms are rejected.)

» Outputs number of sacks accepted and the number of sacks rejected.

Past paper flowchart for same type of question in Winter 2017 P22 Q5
March 2018 P22 (India)
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Q11.16) Draw a flowchart that
Inputs the weight in kilograms of a passenger stepping into a lift.
The lift can take a maximum of eight passengers or a maximum weight of 640 kilograms.
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Q 11.17) Draw a flowchart that

» Inputs name of 10 students in a class and store them in one dimension array
» Display list of names of students

Past paper flowchart for same type of question in Winter 2017 P21 Q5
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Q 11.18)Winter 2016 P22 Q 3
Following flowchart is used to convert a denary number into octal (base 8)

The flowchart below inputs an integer. The predefined function DIV gives the value of the division,
for example Z <11 DIV 3 gives the value Z = 3. The predefined function MOD gives the value of
the remainder, for example Z <11 MOD 3 gives the value Z = 2.

START
/INPUTX/

_

Is X > No

8?2
Yes

A<«X DIV 8 TS
B« X MOD 8 OUTPUT X
Y
fomn]
X «— A Qz

ch of the two input values 33 and 75. [4]

Complete a trace t
Trace table for input.Valu
X

A B OUTPUT

Trace table for input value 75
X A B OUTPUT
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Q 11.19) Draw a flowchart to convert denary number into binary

*\
O
o’<§°

Q’°Q0

Yo

*

Test your flowchart by completing following trace table to convert denary number 20 into binary

[4]

X A B OUTPUT
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Q 11.20)Winter 2015 P23 Q 3
(a) This pseudo code inputs an integer. The predefined function DIV gives the value of the division,
e.g. Y 10 DIV 3 gives the value Y = 3. The predefined function MOD gives the value of the remainder,
e.g. Y 10 MOD 3 gives the value Y = 1.gives the value Y = 1.
INPUT X
WHILE X > 15 Complete a trace table for each of the two input values 37
DO and 191.
Tl €— X DIV 16 Trace table for input value 37
T2 €— X MOD 16 X L T2 OUTPUT
CASE T2 OF
10:0UTPUT
11:0U0TPUT
12:0U0TPUT
13:0UTPUT
14:0U0TPUT
15:0UTPUT
OTHERWISE OUTPUT T2
ENDCASE L/
X € T1

Trace table for input value 191
X T1 T2 OUTP.

eI e B w B I v e B =

e s i o B O B v v

12:0UTPUT c
15:0UTPUT a

ENDWHILE
CASE X OF
10:0UTPUT &
11:0UTPUT ,a
13:0UTPUT
14 : OUTPUT
OTHERWISE OQUTPUT X Q
ENDCASE

(b) State the purpose of the code in part (a).
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Winter 19 P23

6 Draw four different flowchart symbols and describe how they are used in a program flowchart.[4]

Flowchart symbol Description of use
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Draw flowchart for the above pseudo code
Past paper question of same type in Winter 2015 P21 & 22
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Q 11.20) Following flowchart is used to count digits in a number

DECLARE Count: Integer
DECLARE Num, x: Real
Count <0
INPUT Num
X «— PIN
REPEAT

X «— x/10

Count < Count + 1
UNTIL x < 1
OUTPUT Count

Draw flowchart for the above pseudo code qe

Q’°Q0
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Finding Output from flowchart
Q 11.21)Summer 2006

( START )

Y

i‘ INPUT N

Y
Yes
ISN EVEN?
. &
| O
N=3N+1 N=N/2 ‘\b

PRINT N

No

Trace the flow chart using the @nd 3. Write down each of the values of N in the order that

they are printed out.
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Q11.22)Summer 2007
Study the following flowchart very carefully.

START

Svers ]
]

X =XM10

Is Yes
X <1

g QQQ

S=S+1
fe
(a) Complete theﬁ%llo le showing the expected output from the flowchart for the three
sets of input data:

INPUT X | OUTPUT S
48

9170
- 800

(b) Input data needs to go through a validation process.
(i) Explain the term validation.
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Q 11.23) Winter 2007
Maijid lives in Cairo but often travels to Tokyo, Mumbai and Washington. A flow chart has been written

so he can work out the local time in these three places.

( START )
Input time in hours
(H) and minutes (M)

Y
/Inputplace/

Is place=Tokyo

Is place=Mumbai

Y

Is place=Washington

OutputH, M /—

Is place=End

(a) What output would be produced from the following input? [2]

Input Output
place hours (H) | minutes (M) | H M
Tokyo 11 15
Mumbai | 15 10




Page | 132
(b) What problem would occur if place = Mumbai and H = 15 and M = 307

Q 11.24) Summer 2008
The following flowchart inputs two numbers, carries out a calculation and then outputs the result.

| START )

/ INPUT u, v / @

f={u*v)u+v) 0

/ OUTPUTT

K
»
(a)Complete the followin le for the three sets of input data. [3]

INPUT OUTPUT
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Q 11.25)Winter 2009. P11
Study the flowchart.

( START )

N wervwn B
N

Complete the table to show w,
INPUT N | OUTPUT C

you would expect for the three inputs. [3]

55 & %

2100
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Q 11.26) Summer 2010 P12
Study the following flowchart very carefully:

START

INPUT X

'

Yes PRINT
“error”

A . i 0

IsT <107

f

PRINT N /

<’ Caor)

ollowing data was input into the flowchart? [3]

What output would you expe
X OUTPUT
-150 y ?
540 *

0 4:’
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Past paper questions from Flow Chart

Q 11.27 Specimen paper 2016 P2
3 The flowchart inputs the size of a number of car engines; a value of —1 stops the input.
This information is output: average engine size and number of engines with size > 1.5

c START )

\

Engine ~ 0
Count — 0
Number 0

INPUT Size

Average ~ Engine/Number

Count « Count + 1 3
No
Y
Number ~ Number + 1

Y ‘:a’>
“—Engine ~ Engine + Size 0

Complete the trace table for tdata.: 1.8, 2.0, 1.0, 1.3, 1.0, 2.5, 2.0, 1.3, 1.8, 1.3, —1[6]
Engine Count N Size Average | OUTPUT

*
L ad

ﬁa‘y‘}
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Q 11.28 Summer 2015 P21& 23

3 The flowchart below inputs the weight of a number of parcels in kilograms. Parcels weighing
more than 25 kilograms are rejected. A value of —1 stops the input.

The following information is output: the total weight of the parcels accepted and number of parcels

rejected.

Total .«
Reject . D

<
= \e>°>

PUT Total,
Reject

Reject —~ Reject + 1

Total ~ Total + Weight

| |
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Complete the trace table for the input data:

1.8, 26.0, 7.0, 11.3, 10.0, 2.5, 25.2, 5.0, 19.8, 29.3, -1

Total

Reject

Weight

OUTPUT

[3]
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Q 11.29 Summer 2015 P22
3 (a) The flowchart below inputs six single digit numbers. The predefined function MOD gives the
value of the remainder, for example, Y <10 MOD 3 gives the value Y =1

([ START |

L

INPUT
A, B, C, D, E, F

Total =— A*1 + B*2 + C*3 + D*¥4 + E*5

<
&
*\
Check < Total MOD 11 0

OUTPUT
'"Accept’

OUTPUT
'Reject’

il
-
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Complete a trace table for each of the two sets of input data.
Set15,2,4,3,1,5

Set23,2,1,0,7,3

Trace table set1:5,2,4,3,1,5

A B C D E F Total Check | Output

Trace table set2: 3,2,1,0,7, 3
A B C D E F Total Check | Output

(b) State the purpose of the flowchart in part (a).

Examiner’s comments on Question 3

(a) Many candidates showed the skill of using a trace table for data entry, better candidates correctly updated the
variables, Total, Check and Output.

(b) Better candidates correctly identified the purpose of the flowchart as performing a check digit calculation.

(c) Very few candidates correctly identified a problem with the check digit calculation. The flowchart cannot deal with a
remainder of 10 from the check digit calculation, there needs to be a special case where x is used as the check digit.
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Q 11.30 Winter 2015 P21 & 22

3 (a) The flowchart inputs an integer. The predefined function DIV gives the integer result of the
division, e.g. Y 10 DIV 3 gives the value Y = 3. The predefined function MOD gives the value of the
remainder, e.g. Y 10 MOD 3 gives the value Y = 1.

Trace table for input value 5

Posn =— 1
New «<— 0

Y

Tl =— ¥ DIV 2
T2 =— X MOD 2
MNew =— New + T2 * Posn

Posn = Posn * 10

X =—TI1

X Posn New T1 T2 OUTPUT
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Trace table for input value 12

X Posn New

T1

T2

OUTPUT

(b) State the purpose of the flowchart in part (a).

Q 11.31 Winter 2015 P23
3 (a) This pseudo code inputs an integer. The predefined function DIV gives fhe value of the division,

e.g. Y 10 DIV 3 gives the value Y = 3. The predefined function MOD glves the Vvalue of the remainder,
e.g. Y 10 MOD 3 gives the value Y = 1.gives the value Y = 1. $

INPUT X
WHILE X > 15

DO
T1
T2
CA

EN
X

< X DIV
<— X MOD
SE T2 OF
10:0UTPUT
11:0UTPUT
12:0UTPUT
13:0UTPUT
14:0UTPUT
15:0UTPUT
OTHERWISE
DCASE

16
16

M Eg Qoo

OUTPUL

«— 11 _*¢

ENDWHILE

CASE
10
11
12
13
14
15

OTHERWISE

X OF

:OUTPUT
:OUTPUT
:OUTPUT
:OUTPUT
:OUTPUT
:OUTPUT

HEoO Qo P

ENDCASE

(b) State the purpose of the pseudo code in part (a).

A 4
4

OUTPUT X

ey

Complete a trace table ’f(:)r.each of the two input values 37

and 191. {
Trace table for input,value 37

X

™ _

T2

OUTPUT

table for input value 191

T

T2

OUTPUT
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Q 11.32 Summer 2016 P21 &P23
4 The flowchart below inputs the height of children who want to ride on a rollercoaster. Children

under 1.2 metres are rejected. The ride starts when eight children have been accepted.

START

Riders -— 0
Reject - 0

>l<

INPUT
Height

O

ject =— Reject + 1

Yes

o‘@

Riders = Riders

OUTPUT
'Ready to go ', Reject

END
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Complete the trace table for the input data:
14,13,11,13,1.0,15,1.2,13,14,1.3,09,1.5,1.6, 1.0

[4]

Riders

Reject

Height

OUTPUT
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Q 11.33 Summer 2016 P22
3 The flowchart below calculates the number of tins of paint required to paint walls. The flowchart

inputs the height and width of a wall in metres, the number of doors and the number of windows. A
value of —1 for the height stops the input.

START

Area « 0
Tins « 0

p*

INPUT Height,
Width, Doors,
Windows

Yesg

Tins « INT(

No

Area < Area + Height * Width
— Doors * 1.5 — Windows

y
0 END
Complete the trace table for ag:
3,5,1,0,3,7,0,0, 3, 7,1,1,-1,0,0,0
Area o Height Width Doors Windows

(4]
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Summer 2019 P22

3 This flowchart inputs the marks gained in an examination. An input of —1 ends the routine.

‘ START )

\

Total « O
Count « 0
Distinction « 0

Y

//// INPUT Mark ////

Is Mark

Total < Total + Mark
Count < Count + 1

A

No

|

TPUT "Number of

mn

1®tinctions ", Distinction
QUTPUT "Average Mark "

Total/Count

Distinction « Dist

Complete the trace table for the m

[

END

ata: 50, 70, 65, 30, 95, 50, 55, 85, 65, 35, -1, 45[4]

Total Count Mark

OUTPUT
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Q 11.34 Winter 2016 P21-23
3 The flowchart below inputs the price of an item under $10. The change from a $10 note is

output.

Any amount less than 5 cents is rounded up to 5 cents.

The predefined function INT rounds a number down to the nearest whole number; for example
Z —INT(5.7) gives the value Z =5

( START )

h

/ INPUT Price /

Change «— 10 — Price

Dollars <«

e — INT(Change)

v

TPUT Dollars,
" dollars"

Change <« Change — 0.5

Y

OUTPUT "One 50 /

cent coin"

*® T'E enCents,

* 0‘ h €ent coins"

Is Change*10 — OUTPUT "One 5
TenCents cent coin"

> 07

Az
o}

END
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Complete the trace table for the input data: 6.29

[5]

Price

Change

Dollars

TenCents

OUTPUT
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Q 11.35 Winter 2016 P22
3 The flowchart below inputs an integer. The predefined function DIV gives the value of the

division, for example Z <11 DIV 3 gives the value Z = 3. The predefined function MOD gives the
value of the remainder, for example Z <11 MOD 3 gives the value Z = 2.

START
/ INPUT X /

_

Is X > No

8?2
Yes €Z}
Y
A< X DIV 8
B« X MOD 8 OUTPUT X \
/OUTPUT B/

Y

X<« A

Complete a trace table for e
Trace table for input value

e two input values 33 and 75. [4]

B OUTPUT

Trace table for input value 75
X A B OUTPUT
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Q 11/36 March 2017 P21 (India)
4 Study the flowchart.

START

// INPUT A

/

%

No

Yes

OUTPUT
'Exit’

/

Complete the trace table for the input values 4, 3, -1:

B« A
C<« A

/

QUTPUT B %

B«B + A

A

B

C

ou

&,

°

[4]
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Q 11.37 Summer 2017 P21

6 This flowchart inputs a range of temperatures in degrees Fahrenheit.

As each temperature is input, it is compared with the previous highest temperature. If it is higher
than the current highest, it replaces the previous highest temperature and then it is converted to
degrees Celsius. For ease of calculation, the final step of the Fahrenheit to Celsius conversion has
been approximated as division by 2.When -1 is entered, the input process stops and the highest
temperature (in both Fahrenheit and Celsius) is output.

HighF <« -100
HighC <« -100

INPUT TempF *\
O
&

2 HighF «— TempF

HighC« (TempF-32)/2

! -

Y

OUTPUT 'The highest temperature 1is, ',
HighF, ' Fahrenheit, ',
HighC, ' Celsius.'

END
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Complete the trace table for the input data:

68, 46, 50, 86, 65, 50, 40, 30, -1

[5]

HighF

HighC

TempF

OUTPUT
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Q 11.38 Summer 2017 P22
3 This flowchart inputs the weight of items in kilograms to be loaded on a trailer. Any item over 25

kilograms is rejected. The trailer can take up to 100 kilograms.

START

TotalWeight <« 0
Reject « 0

>#<

/ INPUT Weight

™~

No

TotalWeight <« TotalWeight +

TotalWeight — Weight

Y

T 'Weight of items ',
TotalWeight, ' Number of
items rejected ',Reject
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Complete the trace table for the input data:

13,17, 26, 25, 5, 10, 15, 35, 20, 15

Weight

Reject

TotalWeight

OUTPUT

[5]
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Q 11.39 Winter 2017 P21

5 The flowchart below represents a program routine.

START

Flag « 0
Count « 1

Is Name [Count]
Name [Count + 1]°7?

No

les Temp <— Nam @nt]

|~

y

Count <— Count + 1
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(a) The array used in the flowchart contains the following data:

Name|[1] Name|[2] Name[3] Name[4]
Jamal Amir Eve Tara
Complete the trace table using the data given in the array. [5]
Flag Count Name[1] | Name[2] | Name|[3] Name[4] | Temp
Jamal Amir Eve Tara
(b) Describe what the algori sented by the flowchart is doing.
.............................. e
TTTTTTR A SO 0 ettt ettt ot et reneraar e et neerereeneatataeaeneneneenenene 2]
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Q 11.40 Winter 2017 P22
5 (a) This flowchart checks a batch of 10 rice sacks for weight. Sacks should weigh 50 kilograms

each. Sacks weighing over 50.5 kilograms or less than 49.5 kilograms are rejected. The number of

sacks accepted and the number of sacks rejected is output.

START

Accept «— 0
Reject <« 0
Count <« 0

-iq

Yes

Is Count
= 107

Accept «—Accept + 1

A

Count 4 Count + 1

p Reject <~ Reject + 1

No

A&k

> 50.57 Yes

No
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Complete the trace table for the input data:

50.4, 50.3, 49.1, 50.3, 50.0, 49.5, 50.2, 50.3, 50.5, 50.6 [5]

Accept | Reject | Count | Sack | OUTPUT

&

(b) The size of the batch has increased to @ks. It has been decided to only reject sacks that

are underweight.

State the changes that need t
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Q 11.41 March 2018 P22 (India)
3 This flowchart inputs the weight in kilograms of a passenger stepping into a lift. The lift can take
a maximum of eight passengers or a maximum weight of 640 kilograms.

( START ,

Y

totalWeight « 0
totalNumber « 0

.{

/INPUT Weight/

totalWeight «totalWeight + Weight q
totalNumber « totalNumber + 1 é

Is
totalWeight
> 64072

Yes

Y
OUTPUT 'Lift
overload, step
out'

END
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Complete the trace table for the passenger input data: [4]
50, 70, 65, 100, 95, 50, 55, 85, 70, 75
Weight | TotalWeight | TotalNumber OUTPUT
L/

Comments on Question 3 o

Most candidates showed the skill of using table. Some candidates provided a ‘rough answe
r’in penciland a final answer in ink; this j ecommended as extra values can be seen in the tra
ce table. Candidates found the outp ost challenging column to complete correctly and com
mon errors seen were to incorre ] e quotation marks around the output or repeats of the ou

tput.




Page | 160
Q 11.42 Summer 2018 P21

3 The global trade item number (GTIN-8) barcode has seven digits and a check digit.
This pseudo code algorithm inputs seven digits and calculates the eighth digit, then outputs
theGTIN-8.
DIV(X,Y), finds the number of divides in division for example DIV(23,10) is 2.
MOD(X,Y), finds the remainder in division for example MOD(23,10) is 3.
FOR Count «— 1 TO 7
INPUT Number
Digit (Count) <— Number
NEXT
Sum <« (Digit (1)+Digit (3)+Digit (5)+Digit(7))*3+Digit (2)+Digit (4)+Digit (6)
IF MOD(Sum,10) <> 0
THEN Digit (8) < DIV(Sum,10)*10 + 10 - Sum
ELSE Digit(8) « 0
ENDIF
QUTPUT "GTIN-8" @
FOR Count «— 1 TO 8
OUTPUT Digit (Count) é

NEXT L/

(a) Complete the trace table for the input data: 5, 7, 0, 1, w* [5]

Digit Digit Digit Digit
@) 2 3 4)

igit Digit

7) ®8) Sum | OUTPUT

Complete the trace table for the input d , 1
Digit Digit Digit Digi Digit Digit
Sum | OUTPUT
@ 2 @) (8)
o

(b) Explain how you would change the algorithm to input eight digits (seven digits and the

checkdigit) and output if the check digit entered is correct or not.
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Q 11.43 Summer 2018 P22

3 This pseudo code algorithm inputs two non-zero numbers and a sign, and then performs the

calculation shown by the sign. An input of zero for the first number terminates the process.
INPUT Numberl, Number2, Sign

WHILE Numberl <> 0
IF Sign '+!' THEN Answer <— Numberl + Number?2 ENDIF
IF Sign = '=' THEN Answer <— Numberl - Number?2 ENDIF
IF Sign = '*' THEN Answer <— Numberl * Number?2 ENDIF
IF Sign = '/' THEN Answer < Numberl / Number2 ENDIF
IF Sign <> '/' AND Sign <> '*' AND Sign <> '-' AND Sign <> '+
THEN Answer <— 0

ENDIF
IF Answer <> (0 THEN OUTPUT Answer ENDIF
INPUT Numberl, Number?2, Sign
ENDWHILE 0
(a) Complete the trace table for the input data: q
5, 7,+,6,2,—,4,3,*%,7,8,?2,0,0,/ ‘b 3]
Numberl | Number2 | Sign Answer OUTPUT

(b) Show how you could im algorithm written in pseudo code by writing an alternative
type of conditional §t$te udo code.
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Q 11.44 Winter 2018 P22
5 The flowchart checks the level of chlorine and the depth of water compared to the height of the

swimming pool. Error messages are output if a problem is found.

START

INPUT Height,
Depth, Chlorine

Y

OK <« True

h OUTPUT
IS.DEPt : "Water too
Height/2 7 deep™

Is Depth <
Height/3 ?

OK ¢ False |———

OUTPUT "Too
much chlorine
add more water"

OUTPUT "Too
little chlorine
add more chlorine"

Is OK = True ?

OUTPUT "Pool OK
to use"
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(a) Complete the trace tables for each set of input data.
Input data: 6, 2.5, 2

Input data: 4, 3

Input data: 6, 3.

Height Depth Chlorine | OK | OUTPUT
15

Height Depth Chlorine | OK | OUTPUT
54

Height Depth Chlorine

[6]
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Q 11.45 March 2019 P22
3 This flowchart inputs the type of passenger for a survey: S for Senior, A for Adult, C for Child. All

other values are ignored, apart from Z which ends the process.

(: STTRT :)

Senior « 0
Adult « 0
Child « 0

T
/ INPUT Type / ‘ b@e

« Senior +1

Adult « Adult +1

Child « Child +1

Yes

QUTPUT "Seniors ", Senior
QUTPUT "Adults ", Adult
QUTPUT "Children ", Child

.

(mo )
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Complete the trace table for the passenger input data:
S,S,S,A,C,C,C,A/A A /AW, S,5D,C,2ZD,S

Senior

Adult

Child

Type

OUTPUT

[5]
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Winter 19 P22

3 (a) The flowchart checks the lengths of a batch of 10 ropes. For the batch to be accepted 90% of

the lengths need to be between 24.9 and 25.1 metres.

START

Reject « O
Count « 0

Yes

Is Count =
1072

No

Count <« Count + 1

] /INPUT Length/

Is Reject
<= 17

Is Length <
25.1 AND
Length > 24.9 2

Reject « Reject 1
Y
////OUTPUT "Eatci////

0 accepted"
‘:E’.»:! END
Complete the trace table for t data:

24.88, 25.01, 24.98, 35 4.99, 24.97, 25.04, 25.19, 25.07 [4]
Reject "G:Qun gth OUTPUT




Page | 167

(b) (i) It has been decided to only reject batches of rope that contain ropes that are too short.
State the change required to the algorithm.

.................................................................................................................... [1]
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Summer 20 P22

4 This flowchart inputs the points won and the points lost when playing a game. The difference
between the points won and lost is calculated and depending on the result the player can: move
up to the next level, stay at the same level, or move down to the previous level. The flowchart

finishes when the input for points won is —1.

START

-

INPUT
PointsWon, PointsLost

ence <—
Pol n — PolntsLost

IS
Difference > =
100072

OUTPUT
"Well donpe

mq&éZEp

IS
Difference < 0°?

OUTPUT
"Sorry move
down"

/ OUTPUT

//"Keep on trying"
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(a) Complete a trace table for this set of input data:

5000, 4474, 6055, 2000, 7900, 9800, 3000, 2150, -1, 6700, 7615 [3]
PointsWon PointsLost Difference OUTPUT

(b) The flowchart needs to be changed. When the difference is QOGSOOO the output

message is ‘Fantastic leap up two levels’. *\
Describe the changes that will need to be made to the flox@
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Chapter 12

Algorithm pseudo code

Q 12.1) Summer 2006 (Extract)
A formula for calculating the body mass index (BMI) is:

weight in kilograms
(height in metres) x (height in metres)

BMI =

Using pseudo code or otherwise, write an algorithm that will input weight (kg) and height (m) of
students, calculate their body mass index (BMI) and output their BMI.

Test data: 80, 2, 100, 1.9, 60, 2, 70, 1.8

First draw trace table write down column headings

Calculate BMI using trace table:

Weight | Height BMI Setup in pseudo code using
declaration of variable

©  SECTION SHOWS YOU HOW
THIS WOULD WORK’

Now Input Weight and height
Weight Height BMI

- Rocens
100 1.9 pseudo code using test
60 2

70 1.8

Now calculate the BMI using giveh formula

Weight Height *©

80 2 : .
Process in pseudo code using

100 19 8 given formula

60 2 15

70 1.8 22

Now write down the above steps in pseudo code:

DECLARE Weight, Height, BMI: Real
INPUT Weight, Height

BMI € Weight/(Height*Height)
OUTPUT BMI
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Q12.2) Winter 2007 (Extract)
Fuel economy for a car is found using the formula:

Distance Travelled (km)
Fuel Used (litres)

Using pseudo code or otherwise, write an algorithm that will input Distance Travelled (km) and
Fuel Used (litres) of cars, calculate their fuel economy and output their fuel economy.
Test data: 80, 10, 100, 5, 60, 2, 70, 5

First draw trace table write down column headings
N\

Fuel Economy =

Distance | Fuel Fuel
Economy

8 Setup in pseudo code using

declaration of variable

Now Input Distance and Fuel ~
Distance | Fuel Fuel

Economy > Input in pseudo code using*test data

Now calculate the Fuel Economy using given*formula
A

Distance | Fuel Fuel @
Econom . .
y Q s in pseudo code using

n formula

A 4
Now write down th'é:’:ébo ps in pseudo code:



Page | 172
Q12.3) Write an algorithm, using pseudo code or flowchart only, which:
e inputs real numbers
e convert them into integer (whole) numbers
(You may use INT(X) in your answer e.g. Y = INT(3.8) gives the value Y = 3)
Test data: 80.9, 10.1, 100.8, 5.6
First draw trace table write down column headings

Number | Integer | Output )
X Y

Setup in pseudo code using

declaration of variable

Now Input Number
Number Integer | Output .
X Y Input in pseudo code usingatest

PRSI

Now convert the real number into whole number using,INT()

Number Integer | Output
X Y

o
s

Now write down the above steps in pseudo code:
LY i

+Q
t 4
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Q12.4) Write an algorithm, using pseudo code or a program flowchart only, which:
* inputs the population and land area,

» calculates the population density (i.e. population/land area),
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Q12.7)This code is supposed to find out if a positive integer entered by a user is exactly
divisible by the number 3.

Note: line numbers have been included and are not part of the code.

1 INPUT n
2 WHILEn =0
3 n«—n-3
4 ENDWHILE
5 IFn=0THEN
6 OUTPUT 'is divisible by 3'
7 ELSE
8 OUTPUT 'is not divisible by 3'
9 ENDIF
The programmer realizes there is an error because a user input of 6 incorrectly outputs ‘is not
divisible by 3'.
(a) In Table place a tick next to the type of error that the programmer has found. [1]
Type of error Tick
Logical
Runtime
Syntax

(b) State the line number of the code containing the mistake that causes this error to occur.

(d)What type of errefico cur If the user enters the value eight?

>

12.7
a Logical

b2

¢ Any correct answer, examples include:
If the answer given for 9 (b) is 4 then
WHILENn>0
WHILE n = 1
WHILE n= 3
If the answer given for 9 (a) (ii) is 7 then
IFn=-3THEN

d Runtime error // Type error
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Q12.8) The following pseudo code calculates the second hand price of different models of car.

The condition is an integer with a value between 1 and 4 where 1 is excellent and 4 is very bad.

INPUT Model, Condition, Age
cost — 0
IF model = 'Daley' THEN
cost «— 6000
ELSE IF model = 'Minty' THEN
cost «— 4000
ELSE
cost «— 2000
ENDIF

CASE condition OF
1: cost «— cost— 100
2: cost «— cost — 300
3: cost « cost — 500
4: cost <+ cost — 1000

ENDCASE

cost « cost/ age

PRINT cost

a) Tick the most appropriate data type of the variablesOSts [1]

Data Type Tiek one box
Boolean ’
Character
Real
String

he changes in the variable cost when the following

[4]

b) Complete the trace table below
values are input:

“Tidy”, 4, 2
Cost
A 4
.
:;‘.’{;s
12.8
a) Real
b) 1 mark for every correct row that appears in the correct sequence:
cost
0
2000
1000
500
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Q12.9) Write an algorithm, using pseudo code or flowchart only, which:

* inputs 1000 numbers
* outputs how many of these numbers were whole numbers (integers)

(You may use INT(x) in your answer, e.g. y = INT(3.8) gives the value y = 3)

ay use INT(x) in your answer, e.q. Y = INT(3.8) gives the value y = 3)

\ INPUT | Y=INT(X) Is CounthT/.ll
Y=INT(X) Initial value

X X=Y?
INT function \ Oy CoiintINTE N
removes —
3.8 No
fractional part //
4 Yes 1

Count &ountINTH

if X is an

Yes 2 \k

~N| © o A W
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Quick Revision Questions of flowchart and pseudo code

Q9.4) Identify three different loop structures that you can use when writing pseudo code.

Summer 2015 P21 23
Examiner Report Question 6
Most candidates could identify at least one loop structure. A common wrong answer was to incorrectly identify IF as part of a
loop structure.

Q .12 Describe the purpose of each statement in this algorithm.

Count < 0

WHILE Count<10 DO
PRINT Count
Count €<Count + 1

ENDWHILE

9.13 Describe the purpose of each stateme Qalgorithm.
Total < 0 %
INPUT Number Q
REAPEAT 0
Total <Total +
INPUT Numb

UNTIL Number
PRINT Total .
®
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Q 9.14a) Draw a flowchart to input 20 numbers and find the average of positive numbers

O a
Q 9.14b) Explain how do you change your flowchart to work fo{&umbers that are between 0 an

d 100. 0
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Candidate Example response

Example candidate response — high
4  Four programming concepts and four examples of programming code are shown below.

Draw a line to link each programming concept to the correct example of programming code.

Programming Example of programming code

Sum = Sum + Value[n]

IF Value = 10 THEN PRINT 'X'

Amount = Amount + 1

|
)
FOR Counter = 1 TO 10 ]
]
Sum = Numl + Num2 I

[4]

Examiner comment — high e
Most of the high-awarding candidates gained full marks. g

Total mark awarded = 4 out of 4

Example candidate response — middle O‘

4  Four programming concepts and four examples of programming code are shown
Draw a line to link each programming concept to the correct example of programmii

i,

L v -4

0 TH!
R, ©

[4]

Examiner comment —¢wi le
*
Most of the middle-awarding candidat identify ‘selection’ and one other programming concept.

Total mark awarded = 2 out of 4
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Example candidate response — low

4  Four programming concepts and four examples of programming code are shown below.
Draw a line to link each programming concept to the correct example of programming code.

Programming
concept Example of programming code
Counting Sum = Sum + Value([n]
Repetition L IF Value = 10 THEN PRINT 'X'
Selection 4 . [ FOR Counter = 1 TO 10

Totalling \ Amount = Amount + 1
Sum = Numl + Num2
O

Examiner comment — low ‘\

Most of the low-awarding candidates could only identify the pro ing concept of ‘selection’.

Total mark awarded = 1 out of 4 0

Q’*’Q@
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Example candidate response — high

5 (a) Write an algorithm, using pseudocode and a FOR .. TO .. NEXT loop structure, to input
1000 numbers into an array.

............... R Espeoe] = oo s W SO e
............. /ofww\m Lo g, .. .. i Siss o ni b S N

---------------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------------

Examiner comment — high

A FOR ... TO ... NEXT loop with correct use of the loop counter for the arr: , full marks.

Total mark awarded = 2 out of 2 ,\

Example candidate response — middle 0

5 (a) Write an algorithm, using pseudocode and a FOR - NEXT loop structure, to inpu
1000 numbers into an array. 0

Examiner comment — middle
A FOR ... TO ... NEXT loop, there is no attempt to use the loop counter with the array.

Total mark awarded = 1 out of 2
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§ (a) Write an algorithm, using pseudocode and a FOR .. TO .. NEXT loop structure, to input

1000 numbers into an array.
.................................... AR NN Ve e B
) T LR D A . SN YT e
....................................................... Y BBBTS MNGIE - e
L S RIS o M,
PR MW il
............................... WNext a D% NG Y € YOU o o TN S

Examiner comment — low

An attempt at a FOR ... TO ... NEXT loop, there is no loop counter and no & array.
Total mark awarded = 0 out of 2 ,\
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Example candidate response — high

(b) Rewrite your algorithm using another loop structure.

S MR W, G 0 PR SRR, PR . Y et I S
VT S LA R DR N - o Ll o N
Xr“*ﬂtwm o Aok e vpgn i i odnanebians ses ey o wa asln
P " WGPPRES, o " AU < O ORI 0 Sisdt v s AN T
Ngv\nu(.km\ K o0 T O A5 T 8 R I G
Al ke Name i S e R

Examiner comment — high

A REPEAT ... UNTIL loop, with correct initialisation, updating and testing of the loop counter full marks. The
candidate has used the correct € symbol as required by the new syllabus. Candidates usi stead of €

were not penalised.

Total mark awarded = 4 out of 4 . é:b

Example candidate response — middle *
5 (a) Write an algorithm, using pseudocode and a FOR .. TO .. structure, to input
1000 numbers into an array.

0?

Examiner commetit ;‘Iid

*
A WHILE ... DO ... ENDWHILE*00p, with some errors. The loop counter has not been initialised, the WHILE
statement is missing a variable. The updating of the loop counter is correct and there is an ENDWHILE
statement, for two marks.

Total mark awarded = 2 out of 4
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Example candidate response — low

(b) Rewrite your algorithm using another loop structure.
....................................... Numbeds. = l 142 quxpl
......................................... Tofl Sllace = L
........................................... R g SR s e b G S
....................... e e T

Examiner comment — low a Q

It is unclear what type of loop is being used here. There is one mark for, the loop counter.

Total mark awarded = 1 out of 4 o‘

Q°Q
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Past paper questions on basic concepts of algorithm

Specimen paper 2016 P2
2 Jatinder uses Internet banking.

This pseudo code checks her PIN.
c—20
INPUT PIN
x < PIN
REPEAT
X «— x/10
c—c+1
UNTILx < 1

IFc<>5 e
THEN éq

PRINT “error in PIN entered” %

ELSE d
PRINT “PIN OK” &

ENDIF
(a) What value of ¢ and what message would @if the following PINs were entered?
51020Value Of Co eevveeeieieeeee e B s
MESSAGE:....eeeeveeeeeeeeeeeeeeeeee e Q0 ........................................................
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Specimen paper 2016 P2
6 (a) Write an algorithm, using pseudo code or flowchart only, which:

* inputs three numbers

* outputs the largest of the three numbers

(b) Write an algorithm, using pseudo code or flowchart only, which:
* inputs 1000 numbers

* outputs how many of these numbers were whole numbers (integers)

(You may use INT(x) in your answer, e.g. y = INT(3.8) gives the Value y=3)
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Summer 2016 P22
6 ldentify two different selection statements that you can use when writing pseudo code.

Winter 2017 P22
2 Write an algorithm using either pseudo code or a flowchart, to:

* input a positive integer
* use this value to set up how many other numbers are to be input

* input these numbers

« calculate and output the total and the average of these numbers. 0
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Winter 2017 P22

3 The following diagram shows four data structures and four descriptions. [3]

Draw a line to connect each data structure to the correct description.

Data structure Description
Constant A collection of related data
A value that can change whilst a program is
Array

running

A value that never changes whilst a program is
Table

runni

L/

Variable A series of elewf the same data type
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Pseudocc

Question 10 Count

A small airport handles|400 flights |per day from three airlines:

FASTAIR (code
SWIFTJET (codelSJ)
KNIGHTAIR (code[KA

Each flight is identified by the

Write an algorithm, using pseudocode or otherwise, which monitors the 400 flights into
and out of the airport each day. The following inputs, processing and outputs are all part

of the monitoring process:

ut flight identification z
sulate number of flights per day for each of the threegi =T
)ut the percentage of the total flights per day by ga [

validation checks must be included

DECLARE CountFA, CountSJ, CountKA: Integer *
DECLARE AirlineCode, Count: Integer

CoutFA <--0

CoutdJ <--0

CoutKA <--0 o@

FOR Count=--1 TO 400

PRINT "Enter a valid air li e"
INPUT AirLineCode

ightCode>999 DO
valid flight code”

INPUT AirLineCode
WHILE AirLineCode<>"FA" ANE:’%@M&:}“SJ" AND AirLineCode<>"KA" DO

ENDWHILE
INPUT FlightCode

WHILE FlightCode<

PRIN

ENDWHILE® +¢ :
IF AirLineCod®="F N CountFA <-- CountFA +1

IF AirLineCode="5J" THEN Count5J <-- CountSJ +1
IF AirLineCode="KA" THEN CountFA <-- Count KA +1

NEXT Count

FAPercent <-- CountFA/400*100

SJPercent <-- Count5J/400°100

KAPercent <-- CountkKA/400°100

PRINT " Number of FastAir ", CountFA
PRINT " Number of SWIFJET ", CountS.J
PRINT " Number of KNIGHTAIR", CountKA
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Summer 2018 P21

2 (a) Write an algorithm to input 1000 numbers. Count how many numbers are positive and how
many numbers are zero. Then output the results. Use either pseudo code or a flowchart.

(b) Give one change you could make to your algorithm to ensure initial testing is more
manageable.
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Summer 2018 P22

2 (a) Draw a flowchart for an algorithm to input numbers. Reject any numbers that are negative
and count how many numbers are positive. When the number zero is input, the process ends and
the count of positive numbers is output.

(b) Explain the changes you will make to your algorithm to also count the negative numbers.
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Q 12.79 Winter 2018 P23
5 The algorithm allows a number to be entered. It then calculates and outputs the next number in

the mathematical series.

Fib €1
Prev2 <0
Prevl €1

INPUT Number

IF Number =0
THEN Fib=0
ENDIF
WHILE Number > 2
Fib €<Prev2 + Prevl
Prev2 <Prevl
Prevl <Fib
Number €Number-1

ENDWHILE
OUTPUT Fib b
(a) Complete the trace table for the input data: 7 \
Fib Prev2 Prevl Number uT

[4]

(b) Complete the e input data: 2 [2]
Fib Prev2 Prevl Number | OUTPUT
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Q 12.83 Summer2019

P22

3 This flowchart inputs the marks gained in an examination. An input of —1 ends the routine.

‘ START )

\i

Total « 0
Count « 0
Distinction « 0

Y

//// INPUT Mark ////

Count < Count +

Total < Total + Mark

Is Mark

1

A

Yes

9

L/

«‘b

QUTPUT "Number of
Istinctions ", Distinction
OUTPUT "Average Mark "

Total/Count

Complete the trace tab

le for the

Total Count

Distinction <« Q&lon + 1

ata: 50, 70, 65, 30, 95, 50, 55, 85, 65, 35, -1, 45[4]

Y

END

Mark

OUTPUT
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Linear Search

5 Customer names are stored in the array Customer.

An algorithm is to be designed to perform a serial search of the array for a requested customer
name.

The algorithm will use the variables shown in the table.

(a) Study the table and the algorithm and fill in the gaps.

Identifier Data Type Description

Customer ARRAY[100] OF STRING | Array of customer hames

Index INTEGER Used to index the array elements
IsFound

SearchName | STRING The requested customer name

/[Serial search algorithm
INPUT e

IsFound — FALSE
Index « 1
REPEAT

| S =SearchName

IsFound «— TRUE
OUTPUT "Found at position "@x

ELSE @Q

ENDIF
UNTIL (IsFound = TRUEYOR, ...,

OUTPUT "Customer name was NOT FOUND"

ENDIF [7]
(b) How many comparisons on average will be needed to find a requested customer from
the Customer array?
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3 (a) Customer names are stored in the array Customer.

An algorithm is to be designed to perform a serial search of the array for a requested customer na
me.
The algorithm will use the variables shown in the table.

Study the table and the algorithm and fill in the gaps.

Identifier Data Type Description

Customer ARRAY[2000] OF STRING | The customer names

Index INTEGER Index position in the customer array
IsFound

SearchName | STRING The requested customer name

//Serial search algorithm

IsFound «— FALSE
Index « 1
REPEAT
IF Customer [ .......cccovvvvennnen. ] = SearchName THEN
IsFound — TRUE \
OUTPUT “FOUND - at position ”Index™ in the array”

ELSE /a

INdex «— .oooee A .

ENDIF Q@

UNTIL (IsFound = TRUE) OR

OUTPUT “GUsiom
ENDIF X

(b) Comment on the efficiency of the serial search algorithm in part (a) for retrieving a data

[7]

item from an array with 2000 items.
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March 20 P22

3 This flowchart inputs student percentage marks for three examinations. If the average of these
marks is 80% or over then a distinction grade is awarded. If the average of these marks is less

than 40% then a fail grade is awarded. Otherwise a pass grade is awarded.

TNPUT
Markl,MarkZ2,Mark3

Y Q:Z
Total « Markl + & b

Mark? + Mark3 *\

QuUTPUT
"Distinction"

OUTPUT
TTFailll

Average < 40 ?

OUTPUT
n PaS S mw

A

\

END
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(a) Complete a trace table for each set of input data: [5]
Set 1: 88, 74, 60
Markl | Mark2 | Mark3 | Total Average OUTPUT

Set 2: 20, 33, 67
Markl | Mark2 | Mark3 | Total Average OUTPUT

Set 3: 79,91, 70
Markl | Mark2 | Mark3 | Total Average OUTPUT

(b) It has been decided to include an extra grade of Merit Whenﬂ”l ithe marks is 60%

or more, and less than 80%. Describe the changes that will ne e made to the flowchart.

............................................................................................ 0
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Summer 20 P21
5 The flowchart represents an algorithm.

The predefined function DIV gives the value of the result of integer division,

for example, y < 9 DIV 4 gives y a value of 2
An input value of —1 ends the algorithm.

- Calcl =
Value / 2?2
IS
No =
Calc?

Value / 3°?

ouUTPUT
Value

/

Y

( mo )
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(a) Complete the trace table for the input data:

50, 33, 18, 15, 30, -1, 45, 12, 90, 6

Value

Calc1

Calc2

OUTPUT

(b) Describe the purpose of the algorithm.

[4]
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Winter 20 P22

5 This pseudocode represents an algorithm.
REPEAT
Flag <---0
FOR Count<--0TO 3

IF Num[Count] < Num[Count + 1]

THEN

Store <-- Num[Count]

Num[Count] <-- Num[Count] + 1

Num[Count + 1] <-- Store

Flag=1 @
ENDIF q
NEXT Count P é
UNTIL Flag=0 *\

(a) The contents of the array at the start of the algorithm a

Num[O0] | Num[1] Num[4]

45 56 15
Complete the trace table for the algorithm usin data given in the array. [5]

Flag Count Num|O] Num[2] | Num[3] | Num[4] | Store
45 56 30 15
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(b) Describe the purpose of the algorithm.
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Chapter 16

Errors in Pseudo code and Program

There are commonly three types of errors found in program codes:

A syntax error is a 'grammatical’ error, in which a program statement does not follow the rules of
the high-level language constructs. Due to syntax error program code can’t be executed.

Logic error: an error in the logic of the solution that causes it not to behave as intended. Due to
logical error a program is executed but doesn’t produce required result.

Run-time error: an error that causes program execution to crash or freeze. E.g. divide-by-zero
error.

Finding and correcting errors in pseudo code algorithm to Improve Efficiency

It is important to be able to identify errors and suggest corrections in a pseudo code algorithm.
If algorithm is correct but less efficient, students are asked to suggestimprovements.
When task is changed, students are asked to modify pseudo code.
In loops following should points be considered:
» Count-controlled loop (FOR...TO...NEXT loop) should be used if number of repetition is
given. For example input marks for 30 students,
FOR Count=1TO 30
INPUT marks
NEXT Count

> Pre-conditioned loop (WHILE...D HILE loop) should be used if loop is checked at
the beginning and condition to ¢ he loop is given. For example to input only positive
numbers, the numbers areyy Oﬁm the time of input, when number is invalid, they are

repeatedly input.

INPUT Number

WHILE Num DO
PRINT number *
INPUT Nember
ENDWHILE

> Post-conditioned loop (REPEAT...UNTIL loop) should be used if loop is based upon a
condition, but it has to be repeated at least once, and then condition to stop loop is checked.
For example to input numbers, and calculate total until a rogue value like O is typed.

INPUT Number
REPEAT
Total < Total + Number
INPUT Number

UNTIL Number=0
Common Errors in pseudo code:
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There are 8 types of errors in pseudo code:

Error 1: Faulty initial or final value of loop counter

IF Count is initialized with 0 then Count< ‘number of iteration’ should be used in WHILE loop.
IF Count is initialized with 1 then Count<= ‘number of iteration’ should be used in WHILE loop.
In REPEAT... UNTIL loop the opposite of WHILE condition will be used.

Example: A computer program is required which inputs 10 numbers, finally outputs the answer

(the product).

WHILE Loop

Count initialized with 0 Count initialized w1
1 Count € 0 1 Count €1
2 Product< 1 2 Product< 1
3 WHILE Count< 10 DO 3 WHILE Count<=10 DO
4 INPUT Num 4 INPUT Num
5 Product <Product * Num 5 Product <Product * Num
6 Count €<Count + 1 6 Count €<Count + 1
7 ENDWHILE 7 ENDWHILE
8 PRINT Product 8 PRINT Product

REPEAT Loop

Count initialized with 0 Count initialized ‘with 1
1Count €0 1Count €1
2 Product< 1 2 Product< 1
3 REPEAT 3 REPEAT
4 INPUT Num 4 INPUT. NUum
5 Product €<Product * Num 5 Rroduct <Product * Num
6 Count €<Count + 1 6 Count <Count + 1
7 UNTIL Count>=10 Z7UNTIL Count>0
8 PRINT Product 8 PRINT Product

Example of faulty initial or final val

°

op counter

Tolln 0 numbers and find the highest value
1h=0 1h=0
2¢c=0 2c=0
3 REPEA 3 WHILE C<=20
4 REA 4 READ x
5 IF x EN h=x 5 IF x> h THEN h=x
6 c=c+1 6 c=c+1
7 UNTILc <20 7ENDWHILE
8 PRINT h > 8 PRINT h
/ ((//
o W - 20
UNTIL C7 nHIe €S
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Error 2: Missing or Faulty initialization of a variable:

A variable must be initialized if it used in calculation without INPUT.

Total is initialized with 0, Product with 1, Highest with lowest possible value and Lowest with highest

possible value.
Correct Initialisation:

Example with incorrect or missing

10 Count<0 initialisation:

20 Total € O 10 Count €< 0

30 Product< 1 20 REPEAT

40 Highest €< 0 30 INPUT Num

50 Lowest <100 40 Sum €<Sum + Num

50 Count=Count + 1
50 UNTIL Count>=10
60 PRINT Sum

/V)ILUI'OhL S 0

Error 3: Increment in loop Counter in FOR...TO...NEXT loop.
FOR...TO...NEXT loop doesn’t need increment in loop counter.

Example: Example:

10Sum< 0 10 Highest < 0

20 FOR Count €< 1 TO 500 20 FOR Count 1 TO 5

30 INPUT Num 30 INPUT Num

40 Sum <Sum + Num 40 IF Num=>Highest THEN Highest <Num

50 Count <Count + 1 Count <Count + 1

60 NEXT Count MEXT Count

70 PRINT Sum Q M/\ﬁ PRINT nghest
o W2

Error 4: Missing increment in loop Coun REPEAT UNTIL or WHILE...DO...ENDWHILE

loop.
C@DWHILE loop needs increment in loop counter.

REPEAT...UNTIL loop and WHILE..D
é;wuﬂx}’ c<ct!

2 h=0
3 REPEAT

4 READX ,

5  IF x>h THENh=
6 UNTIL c>=20

7 OUTPUT h

1¢c=0 Q
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Error 5: Misplacing statement inside or outside of loop:

If Final output like greatest value or average is required it should be after loop.
IF running output is required it should be inside loop.

for count=1to 20 do
input number
if number < 0 then negative = negative + 1
if number > 0 then positive = positive + 1
print negative, positive

next count

Error 6: Missing ending keywords.

REPEAT...UNTIL or

WHILE...DO...ENDWHILE

FOR...TO...NEXT

IF...THEN...ENDIF

CASE ....OF...OTHERWISE....ENDCASE

set Total_1 to zero
1. SET X=1 set Counter to one
2 REPEAT while Counter < eight
° Counter = Counter + 1
3. X=X + 2 input Number
. if Number > zero then Total_1 = Taetal 1 + Number
4' Prlnt I output Total_1

Error 7: Assignment Error.
Values or value of variable at right side should b€ assigned to variables and constants at left side.
Example 5

Lowest€1000 0
Highest < O
FOR Counter €« 1 TO 100 Q
INPUT Number
IF Number > High Number < Highest
IF Number < Lowest THEN Number < Lowest
NEXT Counter

PRINT Highest, L t
:;.“{;s
Error 8: Operator Efror.
A common error in pseudo code is an improper operator.

Example

Lowest<1000

Highest < 0

FOR Counter €« 1 TO 100
INPUT Number
IF Number < Highest THEN Highest < Number
IF Number > Lowest THEN Lowest < Number

NEXT Counter

PRINT Highest, Lowest
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Examination Questions
Q 13.1) Winter 2014 P13

The following pseudo code algorithm should:

* input up to 20 numbers

« stop if the sum of the input numbers exceeds 50
* output the final sum

10 count=0

20 REPEAT

30 INPUT n

40 n + sum = sum

50 IF sum = 50 THEN count = 20

60 count = count + 1

70 UNTIL count = 20

80 OUTPUT n

There are five errors in this algorithm.

Locate these errors and suggest a correction. .

5 o] ot P UORUTPORPN Fan W B e
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Q 13.2) Summer 2005
The following algorithm contains an error.

1.SET X =1

2. REPEAT

3. X=X+2

4. Print X

5. UNTIL X =10

(a) Trace the algorithm and explain what the error is.

Q 13.3) Winter 2006
A computer program is required which inputs 10 numbers, multiplies them together and finally

outputs the answer (the product). The following algorithm has been writtefi to.do this.

1
2
3
4
5
6
7
8

—~

count =0

product =0

while count<= 10 do
input number
product = product * number
count =count + 1

print product

endwhile 0

a) There are three errors in the algaii Locate and describe these errors.

used.
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Q 13.4) Winter 2010
The following algorithm inputs 20 numbers and outputs how many numbers were positive (> 0)

and how many numbers were negative (< 0).

negative = 1

positive =1

for count =1 to 20 do
input number
if number < 0 then negative = negative + 1
if number > 0 then positive = positive + 1
count =count + 1

print negative, positive

© 00 N OO o B~ WON -

next count @
There are three different errors in this algorithm. aq
Locate each error and give the reason why you think it is an er{\

5 o] e R 7,
(070]4 (=Y o1 1 (0] o [N O .......................................................

IO 2 oo, C}@ ...................................................................
(001 ¢=Te11Te] o INTRTT TR TR
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Q 13.5) Summer 2011
Read the following section of code that inputs twenty (20) numbers and then outputs the largest

number input.

1h=0

2c=0

3 REPEAT

4 READ x

5 IF x>hTHEN x=h
6 c=c+1

7 PRINT h

8 UNTILc <20

There are THREE errors in this code. :@

Locate these errors and suggest a corrected piece of code. b

BT O e e e

COorrection .........ooceiiiii e (\ ................................................
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Q 13.6) Winter 2013
A piece of pseudo code was written to input 1000 positive numbers and then output the highest

and lowest numbers.

10 highest =0

20 lowest =0

30 for count = 1 to 100

40 input number

50 if number > highest then number = highest
60 if number < lowest then number = lowest
70 count = count + 1

80 next count

90 print highest, lowest @
There are errors in the code. b@
Locate these errors and suggest a correction.

Error 1 o : *\ ...............................................
NS

Correction

IO 2 oo, C}@ ...................................................................
(001 ¢=Te111e] o INUTUTTT O TR

Error4 ..................
Correction
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Q 13.7) Winter 2014 P12

The following section of a pseudo code algorithm should:
* input 500 numbers

* generate a ratio called k

* output each value of k

* output how many numbers were larger than 10

10 total = 1

20 FOR x=1TO 500

30 IF number < 10 THEN total = total + 1

40 k = x/ number

50 X=x+1

60 OUTPUT k

70 NEXT x

80 OUTPUT x

(a) There are five errors in the above code.

Locate these errors and suggest a correction.

o 1 o) e USRNSSR 4 N S

(b) The corrected algorithm was converted to a computer program and run. However, after several
numbers were input, the program stopped and an error message was generated, showing that
there was a further error at line 40 (k = x / number).

State what could cause this error to occur.
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Candidate Example Response

Example candidate response — high

2 Read this section of program code that should input 30 positive numbers and then output the
largest number input.

1 Large = 9999

2 Counter = 0

3 WHILE Counter > 30

4 DO
5 INPUT Num
6 IF Num X Large THEN Large = Num

7 Counter = Counter 1 qe
8 ENDWHILE b

N

9 PRINT Large

2 J
There are four errors in this code. O
! error.

Locgtelthese errors and suggest a corrected piece of ¢ )
wie 1:

wihh, Hhe forea o,

.............. - [4]

Examiner comment — high

The candidate has located all the errors correctly using the line numbers. For each error there is a correction

given that would work.

Total mark awarded = 4 out of 4
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Example candidate response — middle

2 Read this section of program code that should input 30 positive numbers and then output the
largest number input.

0 |
1 TLarge = 9999
2 Counter = 0
3 WHILE Counter > 30
4 DO
5 INPUT Num
6 IF Num < Large THEN Large = Num
T Counter = Counter - 1
8 ENDWHILE @0
9 PRINT Large * b
There are four errors in this code. *\

Locate these errors and suggest a corrected piece of code for @r

cdine () ik showld..be. Lalintsz. (bt tl,

Examiner comment — middle

The candidate has located all the errors correctly using the line numbers. For three of the errors there is a
correction given, the fourth error has no correction. The corrections for errors 1 and 3 work, the correction for
error 2 will give 31 iterations not the 30 required.

Total mark awarded = 2 out of 4
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Example candidate response — low

2 Read this section of program code that should input 30 positive numbers and then output the
largest number input.

1 Large = 9999

2 Counter = 0

3 WHILE Counter > 30

4 DO

] INPUT Num

6 IF Num < Large THEN Large = Num

7 Counter = Counter = 1

8 ENDWHILE
9 PRINT Large

There are four errors in this code.

BN T K B L W= 0 S [4]

----------------------------------

Examiner comment — low

The candidate has located two errors correctly by quoting the code. For each error there is a correction
given, for error one the correction is wrong, for error two the correction would work. Error three is incorrect.
Error four has been misidentified with the error given as the correction. Only error two has been identified
and corrected.

Total mark awarded = 1 out of 4
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Summer 2019 P22
2 (a) An algorithm has been written in pseudocode to input 100 numbers, select and print the

largest number and smallest number.
Count €1
INPUT Number
High <Number
Low <Count
REPEAT
INPUT Number
IF Number > High
THEN
High <Number

bqe’

IF Number > Low ‘\

THEN *
Low <Number 0

ENDIF &

Count €Count + 1 00

UNTIL Count = 99

PRINT "Largest Number is % %er
PRINT "Smallest Numb, ow

Find the four errors in the ps

nd suggest a correction for each error.
o ] TR PP

Correction ............ .? N A
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(b) Show how you would change the corrected algorithm to total the numbers and print the total.
Use a variable Total.
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Example Candidate Response — high Examiner Comments

-Section B

(a) An algorithm has: been written in“pseudocode to input. 100 nurmbers, sélect. and print the
largest number and smiallest number. I i
RESHR . t
Count « 1
TNFUT Number
Eigh « Numker
Low +« Count
REFPEAT
INPUT Number
IF Number > High
THEN
High « Numher
ENCIF
IF Number > Low
THEN
Low <« Number
ENLIF
Count. « Count | 1
UNTIL Count = 99
PRINT "Largest Number is ", Number
PRINT "Smallest Number is ", Low

. Find the four errors in the pseudocode and suggest a correction for each. error.

i np uxs ),
Error 2 '. 0.6 L C.oant e
Cortection ... S100AL..08 ... hRR 4—- N.amney... S

14l

are checked.

‘ Correctly identifies error in

setting up low value and corrects
this to match the way the high
value is set up.

Q Error in checking for low
value, greater than, then correctly
identifies and corrects this by
changing to less than.

o Identifies printing of the
incorrect variable and corrects
by replacing it with the correct
variable to match the message
output.

Mark for (a) = 4 out of 4
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Examiner Comments

Example Candidate Response — high, continued

(b) Show how you would change the corrected algorithm to total the numbars and print the total.
Usea varlab[e g
6 e Total correctly set to zero.

.:E.ufu.b-. aumh.c.r.
K19 = dumvev
""" Lo £ Vumboy

RELEAT.

T T Mumbeg
Tk dumber. = g, THEY.

TG e Aamber . .
@ Num is added to Total instead

ENDLE
e v .
f‘:’,ﬂ‘g"“ﬁ;ﬁ;"&f ¢ of Number. No mark is awarded.

Gape k- o N

- Tokal. = . Tokel . AMun
Lounk: Gount |
: R e [4] o Total output correctly. The
=l . L
UANTLL Lowmt >4q candidate is given a mark even
Pr it To 'ra,to . althoug message is output.
B Fgﬂf Lumbry s 7, Righ
\ L frvak Vs manese Mumly ex LTs 7, low
. . nges are positioned
(5 ) L/ ctly in the algorithm.
ark for (b) = 3 out of 4
O Total mark awarded =
7 outof 8

nswer
e Total instead of Num.
otal, for example “Total is”.

How the candidate could have improved#thej

The correct variable Number should have been
A message should have been output with the

Q’b

Yo
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Example Candidate Response — middle Examiner Comments

Section B

(a) An algunthm has been wntten in pseudooode to..iriput. 100 numbers, select gn_d_ print the,
largest number a

Count «~ 1
THFUT Number
High « Numker
Low + Count
EEFEAT
INPUT Number
IF MNumber > High
THEN
Migh « Number
ENCIF
IF Number > Low
THEN
Low « Nuwber
ENCIF
Count « Count |+ 1
UNTIL Count = 99
PRINT "Largest Number is
PRINT "Emallest Number is

2

", Number
", Low

Find the four errors in the pseudocode and suggest a correction for each error.

Error 1.73NRT... Nasoke. “o

Correction Nads...soadd.. be...omidked. as..i¥ 5. asaedess...

\zﬂfcam{’_ ibis woxithen. before. REREAT. condibion. 2.
Error 2. Mgk == Nawmakeer.

Correction .. L\n&)n.e.at ual@\gs\uula Vo cussi hu‘. )m“

Error 3... Law e C#'*&e’\&‘

Correction .. Lazeak. W....S\M;JJ Le..ogalk

(b) Show how you.would change

Use a variable To C?;

W ’m W o -’r]ma \==3‘31mn5 — \aﬁ.g‘ﬁ’f@-
a‘h—- LQQP . hﬂe){ Ladl. I:g.::..':.:.&\na..h RS el.sm.

:f»..&.a.. .............. :ro.%ul...ﬂ:..lﬁnm}.a.r..m.

@o.llam.s
2heald ke vodtren befer, count =— counk 1,

P\?’cw*\ﬂnﬂmﬂs*mc}wmC.mtm.mn-)—><1‘i.)1
W;aﬁn"\'i' bodal as gn\\am,s..a.R&Q.’fﬂ..‘..'.:[Qfml..i.ﬁ..e..Ici'te.-.l....... [4]

in this algorithm.

o error; the algorithm works
en the first number to be input

| is used.

o The candidate identifies the
error correctly, but correction may
not work, therefore, no mark is
awarded.

o Identifies error correctly, and
suggests a suitable correction.

Mark for (a) = 1 out of 4

e Total is assigned to zero.

© Variable Total is updated
correctly.

0 Correct output is added.

e Positioning of extra statements
is clearly explained.

Mark for (b) = 4 out of 4

Total mark awarded =
Soutof 8

How the candidate could have improved their answer

The candidate needed to consider the algorithm as given on the question paper and should have provided corrections
for that algorithm rather than trying to rewrite the algorithm to work in a different way.
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Example Candidate Response — low

Section B

largest number and smallest number.

Ccunf- -1
TNFUT Number
Eigh « Number
Low « Count
EEFEAT
INPUT Number
. IF Number > High
THEN
High « Number
ENCIF
IF Number > Low
THEN
Low « Number
ENLIF
Count « Ceunt | 1
UNTIL Count = 99
PRINT "Largest Number is ", Number
PRINT "Smallest Number is ", Low

Error 1 Y“’ Wb‘f 54!'”":9}‘0

Find the four errors in the pseudocode and suggest a correction for each error.

2 (a) An algorithm has been written in pseudocode to lnput 100. numbers, select and print the

~ Correction 74 Mb"*’}“'ﬂ":?h

Eror2 z! Newbey  >100

. A} .

UN TIL (ourd > a9 0

Error 3

correction .. UN TIL Coumit =902
Erora...... Poind  Stadements
Correction T+ mustd

[4]

Examiner Comments

<

PN rrection is required for

l* statement.
9 Error is correctly identified,

and the correction works even
although it is not efficient, as an
equal value would be replaced by
the same value.

0 Correction is incorrect as the
loop would only iterate once rather
than 100 times.

0 No error.
Mark for (a) = 1 out of 4
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Example Candidate Response —

low, continued

Examiner Comments

(b) Show how you would change the corrected algorithm to total the numbers.and print the total.
Use a variable Total.

Total e— 4
Trpd N b &y

T, qemn b .2 q0tal hen
Total e— pwmber

fw‘n,} Totad
/af-al e Jota + | e
Untd | [otad e— Totad pupobers. ”

How the candidate could have improved their answe

(a) The candidate needed to carefully consider how the algorithm
incorrectly identified (error 1) or the correction could have beenj
to have realised that the print statements were in the correct
looked for another error in the print statements.

the end of the algorithm. The candidate needed to u

o Total should be set to zero.

@ Entry 3 mark is awarded
without the message.

o Number should be added to
Total not 1.

e Position of Print Statement is
incorrect; no mark awarded.

Mark for :E) =1 outof4
w awarded =

selection statements as errors were

d (errors 2 and 3). The candidate needed
after the numbers had been checked and

e original algorithm instead of writing a new algorithm.

(b) The candidate needed to use totalling rather tha@@or the solution. The Total needed to be printed at

Common mistakes candidates ma
» (@) Candidates tried to rewrite rather thane

» (b) Candidates wrote a new algorit
with the value of Total.

s question

he algorithm.

Yo

using the one provided. Candidates did not output a message
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Questions from Past Papers

13.8 Summer 2015 P21& 23

2 Read this section of program code that should input 10 positive numbers and then output the
smallest number input.

1 Small =0

2 Counter=0

3 REPEAT

4  INPUT Num

5 IF Num< Small THEN Num = Small

6  Counter = Counter + 1

7  PRINT Small

8 UNTIL Counter <10

There are four errors in this code. .
Locate these errors and suggest a corrected piece of code faereach error.

Br O e L

Examiner Report Question 2
Most candidates located at least one error and suggested a suitable piece of corrected code. The error on line 8 was
often identified, with better candidates providing a working correction.
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13.9 Summer 2015 P22
2 Read this section of program code that should input 30 positive numbers and then output the

largest number input.

1 Large = 9999

2 Counter=0

3 WHILE Counter > 30

4 DO

5 INPUT Num

6 IF Num< Large THEN Large = Num
7 Counter = Counter - 1

8 ENDWHILE

9 PRINT Large

There are four errors in this code.

Locate these errors and suggest a corrected piece of code for eagh egror.

= o) ot TR PR TPRPRURRTRN

Error4 .................. B 7
L 4 \
(0701 (=Tox (o] U O TR

Examiner’s comments on Question 2

Most candidates located at least one error and suggested a suitable piece of corrected code. The
error on line seven was the one identified and corrected by nearly all candidates. The error on line
3 was often identified, with better candidates providing a working correction.
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13.10 Winter 2015 P21 & 22

2 Read this section of program code that should input 50 numbers and then output the average.

1 Total =0

2 For Counter =1 TO 50

3 INPUT Num

4 Total = Total + 1

5 Counter = Counter + 1

6 Average = Total/Counter

7 NEXT Counter

8 PRINT Average

There are four errors in this code. Locate these errors and suggest code corféctions to remove each

error.

Examiners ‘"Comments Question 2

Many candidates located at least one error and suggested a suitable piece of corrected code. The errors on lines 4 and 5 were
frequently identified, with stronger responses providing a working correction. The question asked the candidates to identify and
correct each error; a few candidates either identified the error or corrected the error, but both actions were required to gain each
mark.
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13.11 Summer 2016 P22

2 Read this section of program code that inputs 10 positive numbers and then outputs the total.
1 Total =0

2 Counter=0

3 REPEAT

4 INPUT Num

5 Total = Total + Num

6 PRINT Total

7 Counter = Counter + 1

8 UNTIL Counter =10

This code works, but it is inefficient.

(i) Suggest three improvements that could be made.
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13.12 Specimen paper 2016 P2
4 Read this section of program code that inputs twenty (20) numbers and then outputs the largest

number input.

1h=0

2c=0

3 REPEAT

4 READ x

5 IFx>hTHENXx=h
6 c=c+1

7 PRINT h

8 UNTILc <20

There are three errors in this code. : 0

Locate these errors and suggest a corrected piece of code. e

Error 1
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13.13 Winter 2016 P21-23
2 Read this section of program code that:

* inputs 10 numbers

* checks whether each number is within a specified range

« totals the numbers within the range and outside the range
1InRange =0

2 OutRange = 1000

3 FOR Count=1TO 10

4 INPUT Num

5 IF Num> 10 AND Num< 20 THEN InRange = InRange + 1
6 ELSE OutRange = OutRange - 1

7 Count = Count + 1

8 NEXT X

9 PRINT InRange, OutRange

(a) There are four errors in this code.

Locate these errors and suggest a correction to remove eachyerror.

Error 1

(b) Decide, with reasons, whether the numbers 10 and 20 are within or outside the range. [4]

Withinrange | Outside

Number (V) range (V) Reason

10

20
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13.14 Winter 2016 P22
2 Read this section of program code that inputs positive numbers, discards any negative numbers

and then outputs the average. An input of zero ends the process.
1 Total =0

2 Counter = 100

3 REPEAT

4 REPEAT

5 INPUT Num

6 UNTIL Num< 0

7 Total = Total + 1

8 Counter = Counter + Num

9 UNTIL Num =0

10 Average = Total / (Counter - 1) E @

11 Print Average ‘x
There are four errors in this code. &
Locate these errors and suggest a correction to remove ror.
ErrOr 1 o

Correction

Brror3 .o,

Correction
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13.15 March 2017 P21 (India)
2 Read this section of code that inputs the ages of people entering an event. The input sequence

is ended by inputting a negative value for age. The code outputs the number of people at the
event over the age of 18.

01 Num18 =0

02 INPUT Age

03  WHILE Age >=0DO

04 IF Age >= 18 THEN
05 Num18 = Num18 + Age
06 ENDIF

07 ENDWHILE
08 PRINT Num18 — Age

There are four errors in this code. e q

Locate these errors and suggest code correction to remove each erro?\

= o o) e IR URTPTR

Correction ®0 .......................................................

Error4 .................. e N A

Correction ............... A T S
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13.16 Summer 2017 P21
2 This section of program code asks for 50 numbers to be entered. The total and average of the
numbers are calculated.

1Total=0

2 Counter =50

3 PRINT 'When prompted, enter 50 numbers, one at a time’
4 REPEAT

5 PRINT 'Enter a number’

6 INPUT Number

7 Total + Number = Total
8 Number = Number + 1
9 UNTIL Counter = 50
10 Average = Number * Counter 0
11 PRINT 'The average of the numbers you entered is ', ﬁv
There are four errors in this code. *\
State the line number for each error and write the corre for that line.
ErrOr 1 o

Brror3 .o,
Correction

BT O e e

(07011 (=11 1] s IUTTE TR TR TSRO
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13.17 Summer 2017 P22
4 An algorithm has been written in pseudo code to input 100 numbers and print out the sum.

A REPEAT ... UNTIL loop has been used.

Count « 0

Sum «— 0

REPEAT
INPUT Number
Sum « Sum + Number
Count —Count + 1

UNTIL Count > 100

PRINT Sum

(a) Find the error in the pseudo code and suggest a correction. eq

=38 £ S AUTRTE TSRS 278 O
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13.18 Winter 2017 P21

2 This section of program code asks for 80 numbers between 100 and 1000 to be entered. It
checks that the numbers are in the correct range, and stores them in an array. It counts how many
of the numbers are larger than 500 and then outputs the result when the program is finished.
1 Count=0
2 FOR Index=1TO 80
3 INPUT 'Enter a number between 100 and 1000', Number
WHILE Number = 99 AND Number = 1001
INPUT 'This is incorrect, please try again', Number
ENDWHILE
Num[80] = Number

8 IF Number > 500 THEN Count = Count + 1 @
9 UNTIL Index = 80 b

L/
10 PRINT Index (\
11 PRINT ' numbers were larger than 500' O

There are four lines of code that contain errors.

~N oo o B

State the line number for each error and write the ¢ ode for that line.
BrrOr 1 e

Correction

BT O oo s
(07011 (=13 1] s IUTTE TR TR RO
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13.19 March 2018 P22 (India)
2 An algorithm has been written in pseudo code to input some numbers and print out any numbers
that are greater than or equal to 100. The number 999 stops the algorithm.

INPUT Number

WHILE NUMBERS <> 999 DO

ENDWHILE
PRINT Number

(a) Find the four errors in the pseudo code and suggest corrections.
e o g PSPPSR

BT O 2 e
COITECIION - e e ) o A

(07014 7=To1 1102 KNSR . 2

................................................................................................ T L L L L L L L T T

BrTOr 4 e ..................................................................

(070] 1 1= 1011 [0] s IR TURURRR SRR . D e e ——

(b) Show, using pseudo code, how you w: @ange the corrected algorithm to print out any
numbers between 100 and 200 inclus'éé

Comments on Question 2

(a) Most candidates correctly identified one or two errors. A few candidates showed good understanding of the pseudo
code by correctly identifying the problem with the variable name and the need to add INPUT Number before ENDWHIL
E. A common error was to suggest that the WHILE condition was incorrect.

(b) Some candidates realised that as well as introducing an upper bound, there was a change required to the value of t
he lower bound of the selection test, as the number 100 would now be included.
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13.20Winter 2018 P23
4 This is a section of program code.

1 Total = 100.00

2 PRINT 'Enter the height of each member of your class, one at a time, when prompted’
3 FOR Count=1TO 30

4 PRINT 'Enter a height in metres’

5 INPUT Height

6 Total = Total + Height

7 PRINT Total / 30

8 Count = Count + 1

9 NEXT Count

(a) There are three errors in this code. : 0

Brror4 ..o,

Correction
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13.21 March 2019 P22 (India)
2 (a) An algorithm has been written in pseudocode to input 50 numbers and total only the positive
numbers.

Count «1

Total < Count
REPEAT
INPUT Number
IF Number <> 0
THEN
Total — Total + Count
ENDIF

Count < Count + 1

UNTIL Count < 50 Q
PRINT Total é

L/
Find the four errors in the pseudocode and suggest a cor *or each error.

BrrOr 2 e . NpyefTT RPN
COITECHION <. O e,
Br O 3 e e U
(004 ¢=Te11Te] o T TR
e g R
BT O 4 e e
(07011 (=11 1] s IUTTEUTT TR RO

(b) Show how you would change the corrected algorithm to only total numbers greater than Oand

less than 20.
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13.22 Summer 2019 P22
2 (a) An algorithm has been written in pseudocode to input 100 numbers, select and print the

largest number and smallest number.
Count €1
INPUT Number
High <Number
Low <Count
REPEAT
INPUT Number
IF Number > High
THEN
High <Number

bqe’

IF Number > Low ‘\

THEN *
Low <Number 0

ENDIF &

Count €Count + 1 00

UNTIL Count = 99

PRINT "Largest Number is % %er
PRINT "Smallest Numb, ow

Find the four errors in the ps

nd suggest a correction for each error.
o ] TR PP

Correction ............ .? N A
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(b) Show how you would change the corrected algorithm to total the numbers and print the total.
Use a variable Total.
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Winter 19 P23

5 The algorithm performs an operation on the array named MyData DIV means integer division, so

only the whole number part of the result is returned e.g. 7 DIV 2 returns a value of 3
First <0
Last <16
Found <FALSE
INPUT Userln
WHILE (First <= Last) AND (Found = FALSE) DO

Middle < (First + Last) DIV 2

IF MyData[Middle] = Userin THEN

Found €< TRUE

ELSE qiz
IF Userln < MyData[Middle] THEN P b

Last €<Middle - 1

(\
ELSE O
&

First &£Middle + 1

ENDIF Ia
ENDIF o
ENDWHILE 0
OUTPUT Found g
This table shows the contents ,of : MyData e.g. MyData[2] stores the value 5

MyData

Index | [0] | [1] | [2]

(61 | [71 [[8] |[91 [10] | [11] |[12] | [13] | [14]

[15]

[16]

Value |2 3 Gv"

12 | 13 14 |16 |18 |20 |25 |27 |29

34

36

r the input data: 10

(a) Complete the trace ta

First Last Userln Middle Found OUTPUT

(b) Describe the function being performed by the algorithm.

[6]
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2 An algorithm has been written in pseudo code to select a random number using the function
RandInt(n), which returns a whole number between 1 and the argument n. The algorithm then
allows the user to guess the number.
Number < Randint(100)
TotalTry €« 1
REPEAT

PRINT "Enter your guess now, it must be a whole number" 0

INPUT Guess q

IF TotalTry > Number P 6

THEN *\
PRINT "Too large try again" o
ENDIF &

IF Guess > Number

THEN 00

PRINT "Too small try again"” 0

ENDIF Q@

TotalTry € Guess +1
alTry

UNTIL Guess <> Number

TotalTry < TotaITryO— 1

PRINT "Number 6f guess
*»

Find the four errors in the pseudocode and suggest a correction to remove each error.

o o e PSSO RPPPPPPRR
(07014 (=Y o1 1101 [OOSR
e o

(001 1=Te1 1o ] o HUEUTTT PSRRI
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March 20 P22

2 (a) An algorithm has been written in pseudocode to input 50 numbers. Positive numbers are
stored in the array PosNum([ ]. Negative numbers are stored in the array NegNum[ ].
Zeros are not included in the positive and negative counts.

Count — 0

PosCount < Count

NegCount < Count

REPEAT

INPUT Number Q
IF Number >0
THEN

PosCount < PosCount + 1 \

PosNum[PosCount] < Number *
ELSE 0

NegCount < NegCount + 1 @

NegNum[NegCount] < Number

ENDIF

Count « Count + 1 o
UNTIL Count >=50
OUTPUT "There are ", PosCount," numbers"
OUTPUT "There are ", NegCou tive numbers"
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(b) The algorithm needs to be changed so there is no limit to how many numbers can be input.
When the number 9999 is input, the algorithm stops more numbers being input and outputs the
results. The number 9999 is not to be stored nor counted as a positive number.

Explain how you would change the algorithm.

............................................................................................................................................. [4]
Summer 20 P22 0

3 (a) An algorithm has been written in pseudocode to input the names and marks ents.

The algorithm stores the names and marks in two arrays Name[ ] and Mark[ §: hest mark awarded is found and
the number of students with that mark is counted. Both of these values are Q

01 HighestMark <«— 100

02 HighestMarkStudents <«— 0 o

03 FOR Count «<— 1 TO 35

04 OUTPUT "Please enter student na

05 INPUT Name [Count] %

06 OUTPUT "Please enter studen@ ’

07 INPUT Mark[Counter]

08 IF Mark[Count] = Highes

09 THEN

10 HighestMarkStude@ HighestMarkStudents - 1

11 ENDIF

12 IF Mark[Count] hestMark

13 THEN

14 Mag [C HighestMark

15 Highest dents «— 1

16 ENDIF ®

17 NEXT Count

18 OUTPUT "There are ", HighestMarkStudents,™ with the highest mark of ",
HighestMark

Give line numbers where the four errors are to be found in the pseudocode. Suggest a

correction for each error.

Lo g A T T VT 0] 1 PSSRSO

(0] (=01 1 o] 1 [ R

EFTOr 2 TINE NUMIDEE ...ttt ettt e et e st e e eate et e e eateesteeebeeeesaeeeans

(©0] (=01 1 o] [T



................................................................................................................................................... [4]

(b) Explain how you could extend the algorithm to also find the lowest mark awarded, count the number of students
with that mark, and output both these values.




Page | 243
Winter 20 P22

3 This pseudocode algorithm is used as a validation check.

PRINT "Input a number from 1 to 5000"
REPEAT

INPUT Number

IF Number <1 OR Number > 5000

THEN
PRINT "Invalid number, please try again®

ENDIF

UNTIL Number >= 1 AND Number <= 5000

PRINT Number, " is within the correct range”

Identify three different types of test data. For each type, give an exampl % test data you
would use to test this algorithm and state a reason for your choice th

Type of teStdata 1 .........cuuviiiiiiiiiiiiiieee e e :
TS UALA ...t \ ..............................................
Reason P\

Type of testdata 3 ...........coeeeviviiiviiiinnnnnn, ::;0 ............................................................................

Test data
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Chapter 14

Arrays: Data Structure & Pre-Release Materials

Arrays
Arrays are data structure used to store multiple data items of same data type under one identifier

name.

Arrays are considered to be fixed-length structures of elements of identical data type, accessible
by consecutive index (subscript) numbers. It is good practice to explicitly state what the lower
bound of the array (i.e. the index of the first element) is because this defaults to either 0 or 1 in
different systems. Generally, a lower bound of 1 will be used.

Square brackets are used to indicate the array indices.

Each element in the array is identified using its subscript or index number. The largest and
smallest index numbers are called the upper bound and lower bound of thesagray.

Example

StudentName[30] StudentName[1:30] StudentName[0:29]

For illustration, let's take array declaration to store markssof 10"students.
Marks[10] Marks[1:10] Marks[0:9]

After storing values in array

elements | 35 || 33 4@10:1‘ 14 || 19 | 27 || 44 || 26 || 31
index 1 2 4 5 6 7 8 9

10

Size :10

As per the above illustration, folgg are the important points to be considered.
e Index starts with 1.

« Array length is,1 Ich means it can store 10 elements.
« Each element’can cessed via its index. For example, we can fetch an element at index
6 as 19. ¢

The terms associated with Arrays

Name: The identifier of the array is called Array Name. E.g. StudentName[]

Element: Each data item stored in arrayis called element. Array can store only single types of
elements.

Size: The number elements the array can store. E.g. StudentName[1:30] can store 30 names while
StudentName[30] can store 31 names as by default it is 0 to 30.

Index: The position of each element is referred as Index Number. Index of Abdullah in array
example is 1.

Type: Data type of all elements in a single array have same data types.
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Dimension: Dimension is the organisational structure of array. It may be 1D that has single index

or 2D that has two indexes.

Example
DECLARE StudentName[1:30] : STRING
StudentName[1] < “Abdullah”

_____—" Array Name

StudentName
[ 1 | Abdullah
2 | Rumaisa
3 | Rashid— —> Array Elements
4 | Afeera
5 | Laiba
Index No«—— 6 | Patel
j 7 | Salahuddin
29 | Mani
\_ 30 | Muzna

Declaring an array

It is important declare the arrays before i g values in it so that program can reserve that
amount of space in its memory; otherwi ere may not be enough space when the program
uses the data. ‘ %

Declaration consists of tellingithe’¢@mputer program:

e the identifier name of the array

 the sort of data that i INg to be stored in the array, i.e. its data type

e How many itefiseaf da going to be stored, so that it knows how much space to reserve.
Different programming la ges have different statements for initialising the array but they all do

the same thing. In Visual Basic, the statement is:

Dim Name(20) As String

This Dim statement declares:

e the identifier name: Name

e the upper bound: 20

e the data type: String.
The upper bound of 20 specifies that there can be a maximum of 21 data items, since Visual
Basic starts with a subscript of zero. We do not have to fill the array; the upper bound of 20
indicates the maximum size.
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The array that has been described in one dimension array so far is really only a list of single data

items. It is possible to have an array which can be visualised as a two-dimensional table with rows
and columns and a data value in each cell.
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Reading data into an array
To assign data values to the elements of the array, we do this with assignment statements such
as:
Name(6) = “Patel”
This places the string “Patel” at index position 6 in the array.
Similarly, the following statement places the string “Rashid” at index position 3 in the array.
Name(19) = “Mani”
Quick Revision Questions

Q 17.1) Explain the following terms regarding arrays:

N =

Q 17.3) Declare arrays to Explain with the help of examples when arrays are used in programming

a) Declare arrays to store name of 30 students
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b) Declare arrays to store basic pay of 50 Employees.

Q 17.4) Draw a flowchart that
» Inputs name of 10 students in a class and store them in one dimension array
» Display list of names of students

Q"’Qz
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Past paper flowchart for same type of question in Winter 2017 P21 Q5
The flowchart below represents a program routine.

START

Flag « 0
Count « 1

Is Name [Count]
Name [Count + 1]7?

Yes

Temp <— Name |

No

e

[Count + 1]

Na

Name [Count] _{

nt + 1]

<« Temp

-t

v

Flag «— 1

y

Count <— Count + 1

&>
QQ
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(a) The array used in the flowchart contains the following data:

Name[1]

Name[2]

Name[3]

Name[4]

Jamal

Amir

Eve

Tara

Complete the trace table using the data given in the array.

[3]

Flag

Count

Name[1]

Name|[2]

Name[3]

Namel[4]

Temp

Jamal

Amir

Eve

Tara

<

%

(b) Describe what the algori

esented by the flowchart is doing.
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Q 17.5Summer 2018 P21

3 The global trade item number (GTIN-8) barcode has seven digits and a check digit.
This pseudocode algorithm inputs seven digits and calculates the eighth digit, then outputs
theGTIN-8.
DIV(X,Y), finds the number of divides in division for example DIV(23,10) is 2.
MOD(X,Y), finds the remainder in division for example MOD(23,10) is 3.
FOR Count «— 1 TO 7
INPUT Number
Digit (Count) <— Number
NEXT
Sum <« (Digit (1)+Digit (3)+Digit (5)+Digit(7))*3+Digit (2)+Digit (4)+Digit (6)
IF MOD(Sum,10) <> 0
THEN Digit (8) < DIV(Sum,10)*10 + 10 - Sum
ELSE Digit(8) « 0
ENDIF
QUTPUT "GTIN-8" @
FOR Count «— 1 TO 8
OUTPUT Digit (Count) é

NEXT L/

(a) Complete the trace table for the input data: 5, 7, 0, 1, w* [5]

Digit Digit Digit Digit
@) 2 3 4)

igit Digit

7) ®8) Sum | OUTPUT

Complete the trace table for the input d , 1
Digit Digit Digit Digi Digit Digit
Sum | OUTPUT
@ 2 @) (8)
o

(b) Explain how you would change the algorithm to input eight digits (seven digits and the check-

digit) and output if the check digit entered is correct or not.
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Q 17.6) An algorithm to reset the contents of the array Coins after each sale is shown below. Ther

e are 10 different coins. This algorithm contains a logic error.

i=1

REPEAT
Coins(i)=0
i=i+1

UNTILi=10

(i) State what is meant by a logic error.

(i) eThe program is written to do something other than what the progfémmer intended

(i) elt will only reset the first 9 elements / will not resetthe 10n glement
eAfter setting Coins(9) = 0, i will becomel0... ‘

e... and the loop will stop 7~

elt should be UNTIL i > 10/ or other working correCtion®

Q 17.8Summer 2015 P22
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Examiner’s comments on Question 5

(a) Most candidates attempted the loop structure, better candidates also showed the skill of being able to use the loop
counter as the array index. Some candidates misread the question and incorrectly provided program code rather than
pseudo code.

(b) Better candidates correctly used REPEAT ... UNTIL or WHILE ... DO ... ENDWHILE structures.

The most challenging aspect was the correct management of the loop counter.

Q 17.9Summer 2016 P22

5 A programmer writes a program to store a patient’s temperature every hour for a day. State the
data structure that would be most suitable to use and give the reason for your choice.

D= L= T Lo (8] = SRR

= 1T o

5 (a) Describe the purpose of each statement in this algorithm. @
FORI< 1 to 300

INPUT Name[l]

NEXT |

used.

(c) Write an algorithia,
algorithm should prompt f
range. .

ocode, to input a number between 0 and 100 inclusive. The
put and output an error message if the number is outside this
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Q 17.10Winter 2017 P22
3 The following diagram shows four data structures and four descriptions. [3]

Draw a line to connect each data structure to the correct description.

Data structure Description
Constant A collection of related data
A value that can change whilst a program is
Array .
running
A value that never changes whilst a program is
Table :
running
Variable A series of elemgnts ofythe’same data type

A restaurant table will have its data stored in its own booking".récofd. Alessio decides to use an
array of records. O
Write program code to declare the array TableBookingsfor the 12 table records.

Programming Ianguage .......................................................................

............................................................... Q[ﬂ
Summer 2016 P21 &P23 0

(ii) The swimming club has 50 ers.
State the data structure that'would be most suitable to use and give a reason for your choice.
Data structure ’

Reason ....cccooveec b,
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Practice Questions
Q 1a) Declare an array called Marks whose index values ranges from 0 to 999 and whose element

type is integer

DECLARATION means assign memory location for variabl

INITIALISATION means storing 15t value in them before t eing manipulated

Q 2) Consider the following code:
DECLARE NextChar[1:30] : CHAR

Write a code to store the letter ‘A’ at 15t and

Q3a) Write a psew’o?‘c uses an array to store marks of 10 students of a class. Enter

marks of each studeht. A put all the marks output the list of marks.



d) Create a second array 10 input and store name of students of the class. Output the list of name
of students and their marks by traversing the two arrays. At the end of list print average marks of
the class.



Q 4a) Write a program to input name and telephone of your friends in
Name[1:5] Tel[1:5]

two one dimension arrays. Each array can store up to 5 elements.

number.

c) After the user selects a name, give him option to display and change the telephone number in
the array. After change of telephone number, output the entire list.



...................................................................................................................................................... [4]
Q 5a ) Declare an array to input and store 5 integers from Num1[1:5] Num2[1:5]
user. Then declare another array and copy data items from 15t 1 | 7c 1175
array into 2" array. > [ 89 > | 89
.................................................................................................... 3 (45 3 (a8

4 4

5 5

.................................................... [3] Num1[1:5] Num3[1:5]
Q 5b ) Declare 3rd array and copy des from 15t array 1175 1]88
into 3 array in reverse order, 2|89 2|67
......................................................................................... 3145 3145

4|67 4189

5|88 5|75
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Q 6) An array has 10 integers. Create two new arrays and co

py 15t 5 integers from 15t array into 2" array and last integers
in 3 array.

= O 0o N o u1l N W N =

Num1[1:10] Num?2[1:5]
75 1175
89 2|89
45 3145
67 4167
88 5188
90 Num3[1:5]
50 1190
80 2|50
20 3180
30 4120
5
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Random Number Generator
RAND(x : INTEGER) RETURNS REAL
returns a real number in the range 0 to x (not inclusive of x)
Example: RAND(87) could return 35.43
To create generate a number between 1 to 10
RAND (10) generates a number between 0 to 9.999999 for example 7.6754
1 will be added in this generated value to obtain numbers between 1 and 10.99999
(RAND(10)+1)
Then this number is converted into integer using INT Functions, so the range become between 1
and 10.

INT(RAND(10) + 1)

Q 7a) Write pseudocode to show how the RAND() function can be used to generate a single integer
in the range 1 to 150.

............................................................................................................................................................

b) Declare an array to store 10 integers then store random numbers between 1 to 50 in the array
using RAND() functions.

c) Declare another array to store 10 integers then store random numbers between 1 to 50 in the
array using RAND() functions. All random numbers must be unique.



Q 8) John works in a supermarket, where he is given a task to find which item has the highest
price and which item has the lowest price. There are 900 items in the supermarket.

Declare suitable arrays to store name and price of each product.

In put price of each product with its name.

Output the number of items which have a price greater than 100and number of items which
have price less than 50. é’
Output the highest and the lowest price. @

g
Q 9) Summer 2015+P21,

5 A company creates two new websites, Site X and Site Y, for selling bicycles.

Various programs are to be written to process the sales data.

These programs will use data about daily sales made from Site X (using variable SalesX) and Site
Y (using variable SalesY).

Data for the first 28 days is shown below.
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SalesDate SalesX SalesY
1 03/06/2015 0 1
2 | 04/06/2015 1 2
3 | 05/06/2015 3 8
4 | 06/06/2015 0 0
5 | 07/06/2015 4 6
6 | 08/06/2015 4 4
7 | 09/06/2015 5 9
8 | 10/06/2015 11 9
9 | 11/06/2015 4 1

L/

28 | 01/07/2015 14 8 @
(a) Name the data structure to be used in a program for SalesXéq
...................................................................................... 0‘ SSUUUURURUUUOUUPRRPRRRNN 124

(b) The programmer writes a program from the f ing pseudocode design.
x€0 o
FOR DayNumber<1 TO 7
IF SalesX[DayNumber] + Sal yNumber] >= 10
THEN 0
X
SalesDate[DayNumber]
ENDIF®

ENDFOR t’ )
OUTPUT x
Trace the execution of this pseudocode by completing the trace table below. [4]

X DayNumber | OUTPUT

0
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Q10 A program is to process a set of integers.
The integers are stored in an array, Num. The first N elements are to be preeessed.
The pseudocode for this program is shown below:
FORi—1TO(N-1)
j<—1
REPEAT
IF Num([j] >Num([j + 1]
THEN
Temp «— Num[j]

Num[j] « Num[i@
Num[j + 1] «@p
ENDIF

jei+ Q’b

UNTILj = (N<i+ 1)

ENDFOR "Q y
(a) (i) Trace the exec'ustio e pseudocode for the value N = 5 and the given array of integers.[8]
Num
N i J Temp 1 2 3 4 5

5 11 16 13 7 8
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(ii) State the purpose of the algorithm.

Identifier | Data type Descripti
Num ARRAY[1:100] OF INTEGER | Th a@ numbers.
N N

[
J
Temp
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Page 6 Mark Scheme Syllabus | Paper
Cambridge International AS/A Level — October/November 2015 9608 22
S (a) (i)
N i ] Temp 1 2 3 4 5
5
1 1
2 £ — 13 | 16
3 |lA [ ]
[P 1+,
4
Terminates at 5 and [\~ T : 8 |16
4 respectively A«
2 1
N
2 13
AN .
\\\ 3 8 |13
2\ 4
3 1 7 11
® 8 11
1 final values are:
I] 7 8 11 | 13 | 16

+ nothing after the 1, 2 sequence

I

MNote these final values will not be

shown on the same row ...

(ii) To sort/to order/put in ascending order the items (in the array)

(iii) There were no swaps on the last pass / on pass 4

[8]
(1
1
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Q 11) Summer 20 P21
4 The pseudocode algorithm shown should allow numbers to be entered and should allow 50
numbers to be stored in an array.
Count — 0
REPEAT
INPUT Values[Count]
Count < Count + 1
UNTIL Count=0

(a) Explain why the algorithm will never end.

(c) Describe how you could change your pseudocode in part (b) so that it prevents numbers

below 100 and above 200 from being stored in the array Values| ]
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Q 12) Summer 20 P22

5 Arrays are data structures used in programming. Explain what is meant by the terms dimension
and index in an array. Use examples of arrays in your explanations.

DM ON e

Q 13) Winter 20 P22

4 This pseudocode algorithm allows 5000 numbe&@entered and stored in an array

called Number.
FOR Count =1 TO 5000 @
INPUT Number[Count]
NEXT Count Q0
o3

Extend and re-write the algori seudocode to also count and output how many of the

numbers stored in the array,

ith jat
once with an apprgp’:

................................. ®........

ter than 500, using the variable Higher. Only output Higher






Page | 269
Marking Scheme of Practice Questions

Practice Questions

Q 1a) Declare an array called Marks whose index values ranges from 0 to 999 and whose element

type is integer [1]
DECLARE Marks[0:999] AS INTEGER

b) Initialise the array declared in part a, all values in the array should be equals to 0. [2]

FOR Count € 0 TO 999
Marks[Count] €< O
NEXT Count

Q 2) Consider the following code:
DECLARE NextChar[1:30] : CHAR @

Write a code to store the letter ‘A’ at 15t and ‘Z’ at 26t location ray. [2]
NextChar[l] < ‘A’

rS
NextChar[26] < ‘Z’ {\

Q3a) Write a pseudo code that uses an array to store of 10 students of a class.

Enter marks of each student.

After input all the marks output the list of m@@ [4]
DECLARE Marks[1:10] AS REAL
DECLARE Count : INTEGER 0
FOR Count € 1 TO 10
INPUT Marks[Count]
NEXT Count

FOR Count < 1 TO
PRINT‘Mar

NEXT Co 4
unf R

*

b) Calculate the average mfarks of the class by traversing the array. [3]

Total < 0
FOR Count € 1 TO 10
Total € Total + Marks[Count]
NEXT Count
Average < Total / 10
PRINT Average
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d) Output the smallest and the greatest marks of the class by traversing the array.

Greatest < 0
Smallest < 100
FOR Count €< 1 TO 10
IF Marks[Count] > Greatest THEN Greatest < Marks[Count]
IF Marks[Count] < Lowest THEN Lowest < Marks[Count]
NEXT Count
d) Create a second array to input and store name of students of the class.
Output the list of name of students and their marks by traversing the two arrays.
At the end of list print average marks of the class.

DECLARE Name[1:10] AS STRING
Total € 0
FOR Count €< 1TO 10

INPUT Name[Count] @
NEXT Count é

L/

FOR Count €« 1 TO 10 °{
PRINT Name[Count], Marks[Count] 0
Total < Total + Marks[Count]

NEXT Count

Average < Total / 10 (?

PRINT Average

3]\

[4]

Q 4a) Write a program to input name an one of your friends in two one dimension arrays.

Each array can store up to 5 elemenr?
ING

DECLARE Name[1:5]
DECLARE Tel[1:5] A
DECLARE Count :
FOR Count €91
INPUTNam
NEXT Count

G

], Tel[Count]

b) Write a program that inputs the name of your friend search in the array and output telephone

number.

DECLARE SearchName : STRING
INPUT SearchName
FOR Count < 1TO5
IF Name[Count] = SearchName
THEN
PRINT Tel[Count]
ENDIF
NEXT Count

[3]

[3]
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c) After the user selects a name, give him option to display and change the telephone number in
the array. After change of telephone number, output the entire list. [4]
DECLARE SearchName : STRING
INPUT SearchName
FOR Count < 1 TO5
IF Name[Count] = SearchName
THEN
PRINT Tel[Count]
PRINT “Do you want to edit telephone Number (Yes/No)”
INPUT Response
IF Resonse = “Yes”

THEN
INPUT Tel[Count]
ENDIF
ENDIF

NEXT Count
Q 5a ) Declare an array to input and store 5 integers from user. Then e another array and
copy data items from 15t array into 2" array.

DECLARE Num1[1:5] AS INTEGER o

FOR Count< 1 TO5

INPUT Num1[Count] @
NEXT Count z

FOR Count < 1TOS5
Num2[Count] € Numl
NEXT Count

DECLARE Num2[1:5] AS INTEGER (\
DECLARE Count : INTEGER &O

Q 5b ) Declare 3rd array a
DECLARE Num

DECLARE Ind8x : |

Index < 5

FOR Count < 1TOS5
Num3[Index] € Nul[Count]
Index €< Index — 1

NEXT Count

data items from 1%t array into 3 array in reverse order.
EGER
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Q 6) An array has 10 integers. Create two new arrays and copy 1% 5 integers from 1st array into 2™

array and last integers in 3™ array.
DELCARE Num2[1:5] AS INTEGER
DECLARE Num3[1:5] AS INTEGER
FOR Count < 1 TOS5
Num2[Count] < Num1[Count]
Num3[Count] € Num1[Count+5]
NEXT Count

Q 7a) Write pseudocode to show how the RAND() function can be used to generate a single integer
in the range 1 to 150.
Num € INT(RAND(150)+1)

using RAND() functions.

b) Declare an array to store 10 integers then store random numbe @en 1 to 50 in the array
DECLARE Num[1:10] AS INTEGER é

Py

DECLARE Count : INTEGER «{\

FOR Count € 1 TO 10 N
Num[Count] € INT(RAND(50)+1)

NEXT Count

c) Declare another array to store 10 integers ’n%e random numbers between 1 to 50 in the
array using RAND() functions. All random numbersimust be unique.

DECLARE Num[1:10] OF INTE 0
DECLARE Temp[1:50] OF
FOR Count < 1TOS5 &
Temp[Count]
NEXT Coupf ¢
Count<1 ¢
WHILE Count <= 10
Number < INT(RAND(50)+1)
IF Temp[Number] =0
THEN
Num[Count] < Number
Count < Count +1
Temp[Number] < 1

ENDIF
ENDWHILE
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Q 8) John works in a supermarket, where he is given a task to find which item has the highest
price and which item has the lowest price. There are 900 items in the supermarket.

Declare suitable arrays to store name and price of each product.

Input price of each product with its name.

Output the number of items which have a price greater than 100 and number of items which
have price less than 50.

Output the highest and the lowest price. [4]

DECLARE ProductName[1:900] OF STRING
DECLARE Price[1:900] OF REAL
DECLARE Highest, Lowest : REAL
DECLARE Count, Above100, Below50 : INTEGER
Above100 €< 0
Below50 < 0
Highest < 0
Lowest < 99999
FOR Count € 1 TO 900
INPUT ProductNAme[Count]
INPUT Price[Count]
IF Price[Count] > 100 THEN Above100 < Abeve100 + 1
IF Price[Count] < 50 THEN Below50 < Below50+1
IF Price[Count] > Highest THEN High€sty&~ Price[Count]
IF Price[Count] < Lowest THEN Lowest&- Price[Count]
NEXT Count
PRINT Highest, Lowest, Above100, @/50

Q 9) Summer 2015 P21, 22 /a

5 A company creates two new es, Site X and Site Y, for selling bicycles.

Various programs are to be Wriﬁﬁ process the sales data.

These programs willgis aqut daily sales made from Site X (using variable SalesX) and Site

Y (using variable SalgsYy).

Data for the first 28 days is shown below.
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—ry

2
3
4
5
6
7
8
9

28

SalesDate SalesX SalesY
03/06/2015 0 1
04/06/2015 1 2
05/06/2015 3 8
06/06/2015 0 0
07/06/2015 4 6
08/06/2015 4 4
09/06/2015 5 9
10/06/2015 1 9
11/06/2015 4 1
01/07/2015 14 8
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The programmer writes a program from the following pseudocode design.

x€<0
FOR DayNumber<1 TO 7
IF SalesX[DayNumber] + SalesY[DayNumber] >= 10

THEN
X €X+1
OUTPUT SalesDate[DayNumber]
ENDIF
ENDFOR
OUTPUT x
Trace the execution of this pseudocode by completing the trace table,below. [4]
X DayNumber | OUTPUT
0 1
2
1 3 05/06/2015
4
2 5 07/06/2015
6
3 7 /06/2015
3
s 5

Q10 A program is to process a set of integers.
The integers are stored in an array, Num. The first N elements are to be processed.
The pseudocode for this program is shown below:
FORi«<—1TO(N-1)
je—1
REPEAT
IF Num[j] >Num[j + 1]
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THEN

Temp «— Num([j]
Numl[j] < Num[j + 1]
Numl[j + 1] — Temp

ENDIF
je—j+1
UNTILj=(N—-i+1)
ENDFOR
(a) (i) Trace the execution of the pseudocode for the value N = 5 and the given array of integers.[8]
Num
N i J Temp 1 2 3., 4 5

5 11 16 N, 7 8

Q&

(b) Complete the identifier table documenting the use of each of the variables. [5]

Identifier | Data type Description
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Num ARRAY[1:100] OF INTEGER | The array of numbers.

Temp




Page | 278

Page 6 Mark Scheme Syllabus | Paper
Cambridge International AS/A Level — October/November 2015 9608 22
S (a) (i)
N i ] Temp 1 2 3 4 5
5
1 1
2 £ — 13 | 16
3 |lA [ ]
[P 1+,
4
Terminates at 5 and [\~ T : 8 |16
4 respectively A«
2 1
N
2 13
AN .
\\\ 3 8 |13
2\ 4
3 1 7 11
® 8 11
1 final values are:
I] 7 8 11 | 13 | 16

+ nothing after the 1, 2 sequence

I

MNote these final values will not be

shown on the same row ...

(ii) To sort/to order/put in ascending order the items (in the array)

(iii) There were no swaps on the last pass / on pass 4

[8]
(1
1
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Q 11) Summer 20 P21
4 The pseudocode algorithm shown should allow numbers to be entered and should allow 50
numbers to be stored in an array.
Count — 0
REPEAT
INPUT Values[Count]
Count < Count + 1
UNTIL Count=0

(a) Explain why the algorithm will never end.

(c) Describe how you could change your pseudocode in part (b) so that it prevents numbers

below 100 and above 200 from being stored in the array Values| ]
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Q 12) Summer 20 P22

5 Arrays are data structures used in programming. Explain what is meant by the terms dimension
and index in an array. Use examples of arrays in your explanations.

DI ON e e

Q 13) Winter 20 P22

4 This pseudocode algorithm allows 5000 numbe&@entered and stored in an array

called Number.
FOR Count =1 TO 5000 @
INPUT Number[Count]
NEXT Count Q0
o3

Extend and re-write the algori seudocode to also count and output how many of the

numbers stored in the array,

ith jat
once with an apprgp’:

................................. ®........

ter than 500, using the variable Higher. Only output Higher
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Chapter 15

Database
2.3 Database

- define a single-table database from given data storage requirements
» choose and specify suitable data types

 choose a suitable primary key for a database table

* perform a query-by-example from given search criteria

A database is an organized and persistent (permanent) collection of data.

A database is persistent as it uses secondary storage (HDD or SSD) as work area rather than
memory. It directly stores records on disc as soon as it is entered, automatically.

The collected information could be in any number of formats (electronic, pfinted, graphic, audio,
statistical, combinations). There are physical (paper/print) and electroni¢ databases.

A database could be as simple as an alphabetical arrangement©f names in an address book or as
complex as a database that provides information in a combination @f formats.

Examples:
e phone book

e address book
e Census Bureau data

1989 1990
20032 19,156 Z Hn

62,034 50 2485 5 — Joyner 200 5
40,788 3 56 4 |
36,034/ 35,0 35,758 |
16,224 12,3390 11207 885-2498 mede. 04-555.6629 |

*® Census Data Address Book Phone Book

Database Managem:ent ) m (DBMS)

Database management system is a mechanism for manipulating data with high level command. It
hides low level details such are as how data are obtained.

Database management system also has ability to search record by queries and to create reports
and view data.

Entity

An entity is a “real world thing” about which data is held. Examples of entities include:
A customer A product A pupil A supplier

A hotel room ADVD A flight A holiday

A treatment An address book A book A car

An order An animal A student

An attribute is a feature of that entity. For example, a hotel room might have an attribute about
whether it has a view or whether it is single or double. A student might have a date of birth and an
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address.

An entity is stored as a table in a database and an attribute becomes a field in a table.

All the data about a particular entity is stored in a single table. Each data item about the entity is a
field.

Field Names Key Field

| StudentID  Forename | Surname | Date of Birth
Record (rows) I 6473 - Rumaisa ] Patel 07/11/1995 I
6783 Sandip Dosanjh 12/07/1995 r
76:/777 Cynthia ‘ Ferguson 03/01/1996 |
| 6788 Philip Barker 07/11/1995
L|6789 ’\AK\'QW /| 00911995 ﬂ ;
Data Items

Data in a database table is organised into rows (records) and columns (fields). Each record in a
relational database table corresponds to an entity. In the @xample table of 'Students' above there

are 5 records. Each record corresponds to an individual student. Note that although there are two
students called Philip Barker with the same date,of blf‘th they have different Student IDs and are

different students.

Database Record
Collection of related fields is called a%Qor tuple. Records are organized in rows.

Database field ?

An attribute is a piece of mformatlo or a characteristic of an entity. Attributes of entities are
represented in data,b@s es by fields (columns). A field stores one item of data for a record. In
the table above, eachystu represented in the relational database by a record and the
student attributes aré stor he following fields:

e Student ID

e Forename

e Surname

e Date of Birth

Fields have the following characteristics:

e Each field in a table has a unique name. Note, however, that the same field name can occur in
other tables of the same relational database.

e Each field stores a single item of data - For example, a field called Date of Birth would store no
more than one date of birth value.

e Each field has a particular data type — for example, text, Boolean, integer, date/time, etc.

e Each field can have its own validation rules - these ensure that data recorded in the field is of the
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right type and format.

Data types
Different data types are identified so that a computer can store and process the data appropriately.
Data types include:
o text()
e number (numeric) may include:
o Auto number
o Currency
e date/time
e Boolean (or Yes/No).

Primary Keys

Each table has a primary key. This is a field chosen so that it can uniquely identify each record.
Sometimes an existing attribute can be used because it is unique but most of the time some sort
of ID is created. Primary keys can be used to link to foreign keys in gther tables. A foreign key is
the primary key in a different table and it is not necessarily unique.

Example Question:
A picture gallery owner has decided to set up a database to'keep information about the pictures he

has for sale. The database table, PICTURE, will contaifi'the following fields:
Title; Artist; Description; Catalogue Number; Size. (areayin square centimeters); Price; Arrived (date
picture arrived at gallery); Sold (whether picture.is already sold)

(a) (i) State what data type you would cho @r each field.
Title: oo, Q

ATEISE oo Q @ ..........................................................................................
D TSE Yo ] oo o U SPPUT

Catalogue Number:0 ......................................................................................................................

P G e B
YA 1 1 L=Te TP
SOl e [4]

(ii) State which field you would choose for the primary key



Page | 285

Query

The prime function of a relational database is to store data in an organised way so that users can
interrogate (search) and manipulate (sort) the data. The interrogation of a database is called
querying the database and a question used to interrogate the data is called a query.

Query by Example (QBE) is a database query language for relational databases. It was devised
by Moshé M. Zloof at IBM Research during the mid-1970s, in parallel to the development of SQL.
It is the first graphical query language, using visual tables where the user would enter commands,
example elements and conditions.

Database user-interface in which the user fills out a form to retrieve data. The database makes the
search on the basis of the example(s) provided by the user.
The query to find students in form 10B

& y The results of the query
Student ID Surname Forname Form Date of Birth Hon j Student List 1~s] Q“"Vl x
<1 Mio Barker 10A 09/11/1994
- 5 il Surname Forname orm
s 1102 Price Angela 108 30/08/1995
+ 1123 Reynolds Louise 108 23/05/1995 Price Angela @
© 1134 Eede Reynolds Loujae g 2 0B
1143 twel ) Quenyl l Atwell Kiofgi ",;;?GB
S ey Clack ‘3‘”’@ » ¥ 108
* 1154 Clac WO i ¥ ;?
% 1158 Pyle ¥ Student 1D - x a® B
N T Semes : g . .
Forname Whe'Query to find students in
Form o
“ fgPm 108
The Students table \ ‘l
Field: | Surmame Fomame Note how the query is
Table: | Studerns Students
sont defined in the search
Show v v . .
Critena criteria row
A complex query looks for data in two or elds and uses the logical operators OR, AND or

NOT.

The following example uses gz'c%%ery to find all of the pupils in Form 10B who were born
before 1995. This query uses the Iogical operator AND:

(Form = “10B”) ANL (Date of Birth < 01/01/1995).

Operators can be u’s’ dt e gearch results.
’ perator | Meaning
= Equals
< Less than
<= Less than or equal to
> Greater than
>= Greater than or equal to
<> Not equal to



http://www.businessdictionary.com/definition/database.html
http://www.businessdictionary.com/definition/user-interface.html
http://www.businessdictionary.com/definition/user.html
http://www.businessdictionary.com/definition/form.html
http://www.businessdictionary.com/definition/data.html
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The query design is shown below. Note that this time there are two entries in the search criteria
row Also note that this time the query has been given a meaningful name (“Select Query —
Pupils in 10B born before 1995”). This saves other database users from unnecessarily creating
the same query.

P T

Surname Forname Form Date of Birth
1 Setect Quary - Pupils in 108 bom bafore 1995
Atwell Kiefer 108 12/09/1994
[ Clack Julian 108 31/12/1994

-

ST
Fornaeme _J
o
Date of Garth
LA™ The query resulis
Field: | Surname L | Forname Form Date of Barth
Tabds: | Students Students Stuclents Shudenti

Showe + o v o

Criena: 108" «E)LOL1E5e qe
o i

Below is a new complex query that uses the logical operator O ‘x pupils who are in Form
10A or Form 10C: (Form = “10A” OR “Form = “10C”) this tim he query definition there will be
two criteria lines. The query and its results are shown bel

3] Select Query - Pupils in 10A or

Surname For
Pyle oo»c 10¢
Eede ’ 10C

Clack 10A
Milo

The query results

Wildcards in Queries

Wildcard characters can be used in database queries. For example you may want a list of all
pupils born in November, or all of the pupils whose surname starts with a ‘C’. Wildcard searches
allow you to specify the part of the data that you know and leave the data handling software to fill
in the blanks.

Surname Like “C*” would find all records where the surname begins with a C.
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Quick Revision Questions:
Q 1) Define following terms:

D ataD A . ..o,




Page | 288
Candidate Example Response Summer 2015 P22

6 A database, MARKS, was set up to record the test results for a class of students. Part of the
database is shown below.

Student Name | Class ID | Maths English | Science | History | Geography
Paul Smith 0017 70 55 65 62 59
Ravi Gupta 0009 29 34 38 41 44
Chin Hwee 0010 43 47 50 45 52
John Jones 0013 37 67 21 28 35
Diana Abur 0001 92 88 95 89 78
Rosanna King | 0016 21 13 11 27 15

(a) Give the number of fields that are in each record.

........................................................................................................................................ [1]

(b) State which fields you would choose for the primary key.

Give a reason for choosing this field.

......................................................................................................................... [2]

(c) The query-by-example grid below selects allgstudénts with more than 60 marks in History or

more than 60 marks in Geography.

Field:

Table:

Sort:

Show:

Criteria:
*

or:

Show what would be out

(d) Complete the query-by-example grid below to select and show the student names only of all

Student Name Geography
MARKS ARKS MARKS
Ascending
[] ]
>60
v >60

students with less than 40 marks in both Maths and English. [3]

Field:

Table:

Sort:

Show:

Criteria:

or:
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Paper 2 — Problem-solving and Programming

Question 6(a)

Example candidate response — high, middle, low

(a) Give the number of fields that are in each record.

1 L B 1]

Examiner comment
All but the weakest candidates could identify the number of fields in each record.

Total mark awarded = 1 out of 1

Question 6(b)

Example candidate response — high aq

L J
(b) State which field you would choose for the primary key.

Close AD o& ..............................
Give a reason for choosing this field. &

e Qe \DN e Q" ....... \nw%\\lhs otk o€, e
9!\%9\9 A B0 s.!.......o.-@ \bc‘f\"\ GO .N»S..:e.\?,."..[z]
k‘ \&v\"t? < L;ov'd

N

hoose for a primary key, this candidate gave a good explanation
base terminology.

Examiner comment — high

Most candidates could identi
of their choice using appro

Total mark aw

%, A

Example candidate

onse — middle

(b) State which field you would choose for the primary key.

............................ Claw.. D> 5
Give a reason for choosing this field.
5 S O S JC B S oy S o
ad WB\RAM“-\J\A ........ CRei..... \D.... e s bnsalaihi2)

Examiner comment — middle

Most candidates could identify the field to choose for a primary key; sometimes the explanation did not
provide enough information to gain a mark. This explanation just repeats the question and does not add any
further information.

Total mark awarded = 1 out of 2
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Example candidate response — low

(b) State which field you would choose for the primary key.

nowne_-

Give a reason for choosing this field.

--------------------------------------------------------

Examiner comment — low

Weaker candidates sometimes incorrectly identified the Student Name field; this did not gain a mark.

<
Question 6(c) 2 éq

Example candidate response — high *

(c) The query-by-example grid below selects all students with ®20 marks in History or

Total mark awarded = 0 out of 2

more than 60 marks in Geography.

Field: | Student Name History eography
Table: | MARKS MARKS MARKS
Sort: | Ascending e

show

Criteria:

n

or: >60

Show what wo%d‘?.
...Dioma.. Abwr o

Porl Srubhy, | 2]

Examiner comment — high

The answer should be the output, this is completely correct as it shows only the Student Names and they are
in ascending order.

Total mark awarded = 2 out of 2
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Example candidate response — middle

(c) The query-by-example grid below selects all students with more than 60 marks in History or

more than 60 marks in Geography.

Field:
Table:
Sort:
Show:

Student Name

History

Geography

MARKS

MARKS

MARKS

Ascending

L] L

Criteria: >80

or: >60

Show what would be output.

................... ¥ eﬂ\-ﬁmim*bmm&& ﬂ'e

Examiner comment — middle b@

L/

The content of the answer is correct as only the Student Names are @ the order is incorrect as it is the
order the names appear in the database table not in ascending@

Total mark awarded = 1 out of 2 &

Example candidate response — low g
with-more than 60 marks in History or

(¢) The query-by-example grid below selects all
more than 60 marks in Geography.

Field: | Student Name Geography
Table: | MARKS MARKS
Sort: Ascend'! ng
Show: o] ]
Criteria: RE <
or: >60

ol it > 60 r%@)(mm >eowg7)

Examiner comment — low

The candidate appears to know how the query-by-example shown should work, however the question asked
has not been answered as the reasoning has been shown rather than the output.

Total mark awarded = 0 out of 2
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Example candidate response — high

(d) Complete the query-by-example grid below to select and show the student names only of all
students with less than 40 marks in both Maths and English.

Field:|  Student Aame Maths English
Table:l  MARKS MARKS MARES
Sort:| seamolang
Show: Wikl L] L]
Criteria: 40 <jo
or:

(3]

Examiner comment — high 0

The candidate has selected the correct fields. The Sort row for the Studen @n be left blank or set to
Ascending or Descending since there are no instructions about sorting, T oxes are correctly left
unchecked for Maths and English. The < 40 criteria for the Maths and marks are on the same line as
both are required.

Total mark awarded = 3 out of 3 &o

Example candidate response — middle

(d) Complete the query-by-example grid.below to sel show the student names only of all

students with less than 40 marks in both Ma glish.

Field:| g4, Aok Nagno i English

Teole:]  MARCS MAIACS

Sort: n
Show: kY. [:I |:|
Criteria: MY 3 L ho

or: f VAo

3]

Examiner comment — middle

The candidate has selected the correct fields. The Sort row for the Student Name can be left blank or set to
Ascending or Descending since there are no instructions about sorting. The show boxes are correctly left
unchecked for Maths and English. The < 40 criteria for the Maths and English marks are not on the same
line; this is incorrect as both are required. There is no mark for the English column.

Total mark awarded = 2 out of 3
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Example candidate response — low

(d) Complete the query-by-example grid below to select and show the student names only of all
students with less than 40 marks in both Maths and English.

Field:| O fodend Nome Maths Era it ~
Table:| gy pcc WeKs: wiz?e_:c
Sort: 0 okazmh‘ﬁﬂ deserdiq
Show: ﬂz A Lt

Criteria: <4

or: 2lp

3l

Examiner comment — low

The candidate has selected the correct fields. The Sort row for the Student Name c
Ascending or Descending since there are no instructions about sorting. The s
checked for Maths and English. The < 40 criteria for the Maths and English m

this is incorrect as both are required. There is no mark for the Maths colunﬁﬁ ark for the English

blank or set to

column.

Total mark awarded = 1 out of 3
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30 Summer 2019 P22
6 A database table, FLIGHT, is used to keep a record of flights from a small airfield. Planes can
carry passengers, freight or both. Some flights are marked as private and only carry passengers.

Flight number | Plane Notes ﬁr?]pearture Passengers
FN101 Caravan 1 | Private passenger flight | 08:00 Y
CN101 Caravan 2 | Freight only 08:30 N
CN102 Piper 1 Freight only 09:00 N
FN104 Piper 2 Passengers only 09:20 Y
FN105 Piper 1 Freight and passengers | 10:00 Y
FN106 Caravan 1 | Passengers only 10:30 Y
CN108 Caravan 2 | Freight only 08:00 N
CN110 Lear Private passenger flight | 08:00 Y
(a) State the field that could have a Boolean data type.
1= o PP P PRSP PURPRRR [1]
(b) A query-by-example has been written to display just the flight numb Il planes leaving
after 10:00 that only carry passengers.
Field: Flight number | Passengers [_)eparture
time
Table: | F|IGHT FLIGHT FLIGHT
Sort:
Show: v
Criteria:
or:
Explain why the query-by-examplesi ect, and write a correct query-by-example. [7]
D] E=T TN i (o] o I PP
............................ -
Field:
Table:
Sort:
Show
Criteria:
or:
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Example Candidate Response - high Examiner Comments

6 . -A database table, FLIGHT, is used to kéep a record of flights from a small airfield. Planes cah
carry passengers, freight or both. Some flights are marked as.private and only carry passengers.

Flight numbe [ Plane | Notes | Departure time | Passengers

FN101 Caravan1 | Private passenger flight | 08:00 1Y
CN101 Caravan 2 | Freight only 08:30 N
CN102 Piper 1 Freight only 09:00 N
FN104  Piper 2 Passengers only 09:20 Y
EN105 Piper 1 Freight and passengers | 10:00 Y
FN106 Caravan1 | Passengers only | 10:30 Y .

" CN108 Caravan2 | Freight only 08:00 N
CN110 Lear Private passenger fight | 08:00 Y

o The candidate states the
correct field.

Mark fo®= 1 out of 1

(a) State the field that could have & Boolean data type.

Field Pumgmo - e 1]

{b) A query-by-example has been written to display just the flight numbers of all planes leaving
after 10:00 that only carry passengers.

Field: | Flight number Passengers Departure time ' ' A
Table: | FLIGHT FLIGHT FLIGHT \
Sort: ' - *
Show: ] J
Criteria: =Y =10:00
or:

Explain why the query-by-example is incorrect, and write a corre

Explanation mwumm}sm%ﬂb el

©. il fths copafn.

e Three errors are identified by
the candidate:
— the flight number is not
displayed
— the passenger field is displayed
when not required

Eleld: — the criteria for time is incorrect.

Table:

o This query does not work due
to the missing table in the notes
field.

Mark for (b) = 6 out of 7

Show:

Criteria:

or: - ,_\f

Total mark awarded =
7 outof 8

How the candidate could have improved their answer

The candidate could have completed the table row for each field.
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Example Candidate Response — middle Examiner Comments

6 A database table, FLIGHT, is used to keep a record of flights from a small airfield. Planes can
carry passengers, freight or both, Some flights are marked as private and only carry passengers.

Flléht number | Plane Notes Departure time | Passengers
EN101 Caravan 1 | Private passenger flight | 08:00 Y
CN101 Caravan2 | Freight only 08:30 N
CN102 Piper 1 Freight only 09:00 -IN
FN104 Piper 2 Passengers only 09:20 ¥
FN105 Piper 1 Freight and passengers | 10:00 Y
FN‘lQB Caravan 1 Passengera: only 10:30 Y
CN108 Caravan2 | Freight only 08:00 N
CN110 Lear Private passenger flight | 08:00 Y

o The correct field is chosen by

(a) State the field that could have a Boolean data type. the candidate

Field ....f.’a:,&amﬁex« 0 1]

after 10:00 that only carry passengers.
- -—',.-ﬂ—h—-"

—_—

© | Mark fo@= 1 out of 1
(b) A query-by-example has been written to display jl.lst the ﬂlght numbqrs of all planes leaving q

Field: | Flight number Passengers Departure time .|
Table: | FLIGHT FLIGHT FLIGHT \
Sort: ' *
Show: |:| |:| D
Criteria: =Y =10:00
or:

Explain why the query-by-example is incorrect, and write a co
Explanation . $e.catse. Hae. & '\eﬂ;..m.ﬁ.\gu.
; as...caL Ao e exitda,

e Two errors are identified
correctly by the candidate:

— not displaying the flight number
— displaying whether passengers
are carried on the flight.

Field: Daf o The field, table and show rows
Table: PTG T are correct; the criteria are both
Sort: . incorrect.
Show: ] ] Mark for (b) = 4 out of 7
Criteria: >=10:00 = only Fassengers
o Total mark awarded =
71 Soutof8

How the candidate could have improved their answer

The candidate could have completed both the criteria rows, using the correct criteria, > (greater than), for the
departure time field and “Passengers only” and “Private passenger flight” for the notes field.
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Example Candidate Response - low Examiner Comments

6 A database table, FLIGHT, is used.to keep a record of flights from a small airfield. Planes can
carry passengers, freight or both. Some flights are marked as private and only carry passengers.

Flight number | Plane Notes Departure time | Passengers
FN101 Caravan 1 | Private passenger flight | 08:00 Y
CN101 Caravan2 | Freight only 08:30 N
CN102 Piper 1 Freight only 09:00 N
FN104 Piper 2 Passengers only 09:20 Y
FN105 Piper 1 Freight and passengers | 10:00 Y
FN106 Caravan 1 | Passengers only 10:30 Y
CN108 Caravan 2 | Freight only 08:00 N
CN110 Lear | Private passenger flight | 08:00 Y

. © The correct field is identified by
(a) State the field that could have a Boolean data type. the candidate.

Field P“-‘-S""'j"" Y 0 1 Mark fo@=1 out of 1

(b) A query-by-example has been written to display just the flight numbers of all planes leaving
after 10:00 that only carry passengers.
Field: 'Flight number Passengers Departure time

Table: | FLIGHT FLIGHT FLIGHT ‘\
Sort: | '
Show: (] ]
Criteria: =Y =10:00
ar: I ' .

Explain why the query-by-example is incorrect, and write a corr ry- 3 e O':]e error — not S,h‘?“’ing
Tt /< iotoreed bease '+ the flight number — is identified
Explanation .~ S

. correctly by the candidate.
#D?J\ o b‘e and...D poatal’ However, the statement about the
[0:00  eor a;H&f but 14

departure time is incorrect.

o The show row is correct.
However, there is a field missing

Field: o and the criteria row is incorrect.
Table: Mark for (b) = 2 out of 7
Sort:
Show: | [l Total mark awarded =
Criteria: ' >= 10:00 3outof8
or
[7]

How the candidate could have improved their answer

The candidate could have identified more than one error correctly and used the required fields and correctly
completed both criteria rows.

Common mistakes candidates made in this question

Candidates didn’t always realise that flights that carried only passengers were required and included flights that
carried passengers and freight.
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Examination Questions
14.9 Specimen paper 2016 P2
7 A database ELEMENTS was set up to show the properties of certain chemical elements. Part of

the database is shown below.

Name of | Element Atomic Atomic Melting Boiling State at
element symbol number weight point (C) | point (C) room temp
oxygen @] 8 16 -218 -183 gas
iron Fe 26 56 1538 2861 solid
mercury Hg 80 201 -38 356 liquid
bromine Br 35 80 -7 59 liquid
osmium Os 76 190 3033 5012 solid
caesium Cs 55 133 28 671 solid
gallium Ga 31 70 30 2204 solid
argon Ar 18 40 189 4, 186 gas
silver Ag 47 108 961 2162 solid

(a) How many fields are in each record?

(b) The following search condition was entered:
(Melting point (C) <@ND (Atomic weight > 100)

Using Element symbol only, which reco uld be output?
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14.10 Summer 2015 P21& 23
7 A database, PROPERTY, was set up to show the prices of properties for sale and the features of each

property. Part of the database is shown below.

Property Brochure Number of | Number of | Garden Garage Price in $
Type No Bedrooms Bathrooms
Bungalow B17 7 4 Yes Yes 750,000
Apartment | A09 2 1 No No 100,000
House H10 4 2 Yes No 450,000
House H13 3 2 Yes No 399000
Apartment | AO1 2 2 No Yes 95000
Apartment | A16 1 1 No No 150000
House H23 3 1 No Yes 250000
House H46 2 1 Yes Yes 175000
(a) Give the number of fields that are in each record.
............................................................................................................................................... [1]
(b) State which field you would choose for the primary key.
Give a reason for choosing this field.
...................................................................................................................................... [2]
(c) State the data type you would choose fo f the following fields.
Garage ....oooeee e @ .......................................................................
Number of Bedrooms Q ...............................................................................
o 1o T P ST [3]

(d) The query-by-example elow selects all houses with more than 1 bathroom and more
.

than 2 bedrooms. A

Field: | Property Type gg{:’:gi;ﬂosf g:{:?f;rgfs Price in $ Brochure No
Table:| PROPERTY PROPERTY PROPERTY PROPERTY PROPERTY
Sort: Ascending
show [ | (] (]
Criteria:|= 'House' >2 >1
or:

Show what would be output.



(e) Complete the query-by-example grid below to select and show the brochure number, property

type and price of all properties with a garage below $200,000.

Field:

Table:

Sort:

Show: D D D D

Criteria:

or:

[4]

Examiner Report Question 7

(a) Many candidates correctly identified the number of fields in each record.

(b) Most candidates correctly identified the field to choose for the primary key. Better candidates.gave a correct reason for their
choice.

(c) Nearly all candidates correctly stated at least one data type.

(d) Most candidates correctly showed only the Price in $ and the Brochure No, assidentified by the query-by-example grid. Better
candidates showed attention to detail, by correctly putting the prices in ascending order and the Price in $ field before the
Brochure No field as indicated by the query-by-example grid.

(e) Most candidates correctly identified the fields to include in the query#by=example grid and identified those that were to be
shown. A common error was to incorrectly set the criterion for the garage; when the data type had been set as a Boolean field in

part (c).

14.11 Summer 2015 P22

6 A database, MARKS, was set up to éche test results for a class of students. Part of the

database is shown below.
Student Name | Class ID HatQ English | Science | History | Geography
Paul Smith 0017 70 55 65 62 59
Ravi Gupta 0008 29 34 38 41 44
Chin Hwee 001U~ 3 47 50 45 52
John Jones 0013 37 67 21 28 35
Diana Abur 0001 92 88 95 89 78
Rosanna King | 0016 21 13 11 27 15

(a) Give the number of fields that are in each record.



(c) The query-by-example grid below selects all students with more than 60 marks in History or

more than 60 marks in Geography.

Field: | Student Name History Geography

Table: | MARKS MARKS MARKS

Sort: | Ascending

Show: D D

Criteria: >60

or: =60

Show what would be output.

(d) Complete the query-by-example grid below to select and_show the student names only of all
students with less than 40 marks in both Maths and English: [3]

Field:

Table:

Sort:

Show: D D

Criteria:

g

Examiner’s comments on Qu
(a) Many candidates corféct!
(b) Most candidates corre@tly id
for their choice. %

(c) Better candidates correctly showed only the student names as identified by the query-by-example grid. Some of
these candidates correctly ordered the names in ascending order.

(d) Most candidates correctly identified the fields to include in the query-by-example grid and identified those that were
to be shown. A common error was to set the Maths or English criteria to OR rather than AND, where both criteria are
on the same row.

ified the number of fields in each record.
the field to choose for the primary key. Better candidates gave a correct reason
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14.12 Winter 2015 P21 & 22

6 A picture gallery owner has decided to set up a database to keep information about the pictures
he has for sale. The database table, PICTURE, will contain the following fields:

Title; Artist; Description; Catalogue Number; Size (area in square centimetres); Price; Arrived (date
picture arrived at gallery); Sold (whether picture is already sold)

(a) (i) State what data type you would choose for each field.

Tl et e e ettt e e e e e e e e e e e e e —————eeeeaa eeeaabt——eeeeeaaaa——aeeaeeaaarareeaeeeaanraeaaeeeaannns

LY 1] ST P PPPPPPPPP
D=1 o g1 o] (o] o [PPSO PPPPPPPPPPPPPP

(@71 2= 1 (oo T8 L= TN AN 11 4] 0= GRS EPRERRR

(b) Give a validation check that you can perform on each of,these fields. Each validation check must
be different.

Catalogue NUMDET ... s BB et e e e e et e e e e e s s et eee e e e nnnbeeee e e e s annneeeeaeeann
T YU AU, U
e o D . T
LY 1= s P RRRPRR [4]
(c) Complete the query-by-exam w to select and show the Catalogue Number, Title and
Price of all unsold nictures hv/the
Field:
Table: *®
Sort: :
show| [ ] O [ (] (]
Criteria:
or:

(5]
Examiners 'Comments Question 6

(a) (i) Most candidates correctly identified the correct data type for some of the fields. Candidates who did less well throughout,
incorrectly used data types from programming rather than database management.

(if) Most candidates correctly identified the field to choose for the primary key.

(b) Many candidates correctly identified at least one suitable validation check. Candidates with stronger responses throughout
identified four different checks; a few candidates incorrectly repeated a validation check.

(c) Many candidates correctly identified the fields to include in the query-by-example grid; stronger responses identified those
fields that were to be shown. A common error was to not include the table name.
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14.13 Winter 2015 P23
5 A motor boat hire company decides to set up a database to keep information about boats that

are available for hire. The database table, BOAT, will contain the following fields:

Boat Name; Model; Engine Power (in hp); Number of Seats; Life Raft (whether there is a life raft
kept on the boat); Day Price (price for a day’s hire).

(a) Give the data type you would choose for each field.

B oAt NI ..o e

ENGING POWET ...ttt e e e e e e e et e et e e e e e e e e e e e e e e e e e e e e ae e e

UM DT Of SAES ... e e e

D F )Y e T SRR s SRR [3]
(b) State a validation check that you can perform on each of these fields. EEach validation check

must be different.
NUMDEE Of SEALS ... e e e
D22 ) 4 o S SR [4]

(c) Complete the query-by-example grio@w to select and show the Boat Name, Model and Day
Price of a day’s hire for all boatsQ ats and an Engine Power of more than 100 hp.

Field:

Table:

Sort:

Show:

Criteria:

or:

(8]
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14.14 Summer 2016 P21 &P23
6 A database, STAFFPHONE, was set up to show the telephone extension numbers for members

of staff working in a department store.

Name Department | Extension number
Jane Smith Toys 129
Sue Wong Books 124
David Chow | Toys 129
Amy Tang Household 123
Joe Higgs Books 124
Jane Smith Shoes 125
Adel Abur Shoes 125
Peter Patel Toys 129

(a) Explain why none of the fields in the database can be used as é primary key.

................................................................................. P, .S UURRROURUORRON
(b) State a field that could be added as a primary ké’y.’

Give a reason for choosing this field. Q@

................................................... Q [2]

(c) Use the query-by-example grid below to provide a list of all members of staff, in alphabetical
order, grouped by depa O [5]
* >

4

Field:

Table:
Sort:

Show: D |:| D D

Criteria:

or:
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14.15 Summer 2016 P22
7 A database, SOFASELECT, was set up to show the prices of suites, sofas and chairs for sale from an

online furniture warehouse. Part of the database is shown below.

Description i’:fn"h“: :“s"::t; n’:‘;’:‘: Material | Colour | Pricein$
Sofa SF17 2 1 Leather Red 950
Sofa SF19 3 1 Vinyl Black 1,000
Suite SuU10 4 3 Velvet Green 1,500
Suite suz23 5 3 Leather Brown 950
Recliner chair RCO1 1 1 Leather Cream 600
Chair CH16 1 1 Vinyl Red 250
Recliner sofa RS23 4 1 Leather Cream 1,200
Chair CH10 1 1 Velvet Red 175

(a) How many fields are in each record?

(c) State the data type you would choose for each

Number of Seats
Pricein $

(d) The query-by-example grid belo

Field:
Table:
Sort:
Show:
Criteria:

ar:

all the furniture in cream leather.

Description Colour Price in § Brochure Number
SOFASELECT SOFASELECT |SOFASELECT |SOFASELECT
Mo {Q Descending
' L]
= ‘Leather’ = 'Cream’

Show the output from the query-by-example.
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(e) Complete the query-by-example grid below to select and show the brochure number, material,

colour and price of all the furniture with 3 or more seats.

Field:

Table:

Sort:

Show: |:|

Criteria:

or:

14.16 Winter 2016 P21-23
6 A database, THEATRETOURS, was set up to show the tour dates, towns, number of seats and
rices in local currency for a Shakespeare play.

Town Tour Date Number of Seats Price Locg]
Currency
Wigan 18/08/2016 | 120 15.00
Dumfries 20/08/2016 | 160 12.50¢
Turin 25/08/2016 | 200 1%.00
Macon 27/08/2016
Bordeaux 29/08/2016 | 170 "20.00
Algiers 01/09/2016 | 125 1350.00
Windhoek 05/09/2016 | 65 90.00
Windhoek 06/09/2016 | 65 90.00
Port Elizabeth 10/09/2016 | 200 110.00

(a) Explain why none of the fields in the

e can be used as a primary key.

(5]

(c) Use the query-by-example grid below to provide a list of tour dates and seat prices in
alphabetical order of town.

Field
Table
Sort
Show:
Criteria

or

[4]
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14.17 Winter 2016 P22
5 A database, PLAYPRODUCTION, was set up to show the performance dates, prices and
number of seats available at a theatre specialising in Shakespeare productions.

Number | Number

Play Performance Seats Seats Price Stalls | Price Circle
Date Stalls Circle Seats $ Seats $

As You Like It 01/07/2016 120 90 20.00 30.00
As You Like It 02/07/2016 | 85 45 30.00 40.00
As You Like It 09/07/2016 | 31 4 30.00 40.00
Macbeth 14/07/2016 | 101 56 25.00 35.00
Macbeth 15/07/2016 50 34 25.00 35.00
Macbeth 16/07/2016 12 5 35.00 50.00
Julius Caesar 22/07/2016 67 111 20.00 20.00
Julius Caesar 23/07/2016 |21 24 15.00 15.00
A Comedy of 30/07/2016 | 45 36 35.00 45400
Errors

(a) Give the number of fields that are in each record.

.............................................................................................................................................. [1]
(b) State the data type you would choose for each of the following fields.
PlaY .. ————————— B - ————————
Number Seats Stalls ..........................................................
Price Stalls SeatsS $ ......ocoovvivviiveeeiiiiiieeeee 0 ............................................................ [3]
(c) The query-by-example grid bel all the productions with more than 100 seats left in
either the stalls or the circle.

Field: | Play Performance Date Number Seats Stalls | Number Seats Circle

Table: PLAYPROE?C PLAYPRODUCTION | PLAYPRODUCTION | PLAYPRODUCTION

Sort: | Ascending e
Show: I:I D
Criteria: > 100
or: > 100

Show what would be output from the query-by-example.



Page | 308

(d) Complete the query-by-example grid below to select all the productions with at least six seats

left in the circle and show the Play, Performance Date and Price Circle Seats $ in Performance
Date order. [3]

Field:

Table:

Sort:

Show: |:| |:| D |:| D

Criteria:

or:
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14.18 March 2017 P21 (India)
6 A database table, DEVICE, has been set up to record the electronic equipment used in a small

business.
Device Device Purchase Purchase
ID Type User Date Price (%) Portable
3 Desktop Alan Swales 14/02/2017 | 1350.00 N
4 Laptop Chantel Law 01/02/2016 | 1460.00 Y
5 Tablet Abdula Saud 31/12/2016 1000.00 Y
6 Desktop Abdula Saud | 14/03/2017 | 1000.00 N
7 Laptop Alan Swales 15/03/2016 | 1700.00 Y
8 Tablet TaonalJaji 16/12/2016 | 470.00 Y
(a) The query-by-example grid below selects certain records. %
Field: | User Portable Purchase Price Q
Table: | DEVICE DEVICE DEVICE \
Sort: | Ascending *
Show: |:|
criteria: Y
ar.
Show what would be the output from th by-example.

\; 4
o

(b) Complete the qué&-by
purchased before 31/12/

Field:

ple grid below to select all Desktop devices that were either
6 or cost under $1000. Only show the Device ID and DeviceType.

Table:

Sort:

Show: |:| |:| D |:| D

Criteria:

or:
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14.19 Summer 2017 P21

7 A television (TV) store has a database table, TVSTOCK, for its new range of televisions. The
table stores the screen size of each TV, whether it will show 3D, whether the screen is curved or
flat, if the internet is available on the TV, if it has a built-in hard disk drive and the price. Part of the
database table is shown below.

TVID ScreenSize | 3D | CurvedFlat | Internet | HDD | Price

TVBOCVINT | 80 YES | CV YES YES | $7,000.00

TV65CVINT | 65 YES | CV YES YES | $5,000.00

TV60CVINT |60 YES | CV YES YES | $4,500.00

TV60OFTINT 60 YES | FT YES YES | $4,000.00

TV55CVINT |55 YES | CV YES NO $3,000.00

TVS5FTINT 55 YES | FT YES NO $3,500.00

TV55FTNIN | 55 YES | FT NO NO $3,000.00

TV50CVINT 50 YES | CV YES NO $2,500.00

TVS50FTINT 50 YES | FT YES NO $29000.00

TV50FTNIN | 50 YES | FT NO 4,5750.00

TVA2FTINT 42 YES | FT YES

TV37FTINT 37 NO |FT YES

TV20FTNIN 20 NO | FT $800.00

TV15FTNIN 15 NO |FT $400.00
(a) State the type of the field TVID and give a reason for
............................................................................ R 7 SRS i §
(b) Complete the table with the most appropria(d}a type for each field. [3]
Field name | Data type

ScreenSize

3D

CurvedFlat

Internet

HDD

Price .
(c) Use the query*by-gxa below to provide a list of all of the curved screen TVs that have

a built-in hard disk dfive.
ascending order of price.

ure the list only displays the TVID, the price and the screen size in

[5]

Field:

Table:

Sort:

Show: | [ ] ] ] ] ]

Criteria:

ar.
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14.20Summer 2017 P22

5 A database table, SHEEP, is used to keep a record of the sheep on a farm. Each sheep has a
unique ear tag, EARNNNN; n is a single digit. The farmer keeps a record of the date of birth, the
gender and the current weight of each sheep in kilograms.

(a) Identify the four fields required for the database. Give each field a suitable name and data
type. Provide a sample of data that you could expect to see in the field. [8]
1] o B A = T 0T PP PPRPPRURPPUP N
(D F= 1= B 1Y/ 01 PSPPSRI
DALA SAMPIE ...ttt e e e e e e oo e oo e e bbb e e n ettt e e e e e e e e e e e n e e e
1] (0 B2 = T 1

DALA LY oeeiiiiiieeeeee e e e e e e e e e ® ................................
DAta SAMPIE ..ot @ ...................................
Field 3 Name.. .o ’é ........................................
Data tYPE ..ooeei e A PR

*\
Data sample so ......................................................
&

FIeld 4 NAM. ..o B e,

Data type ...oveeeeieei e

Data Sample ... oi . EE . ......................................................................

(c) Using the query-by-exa below, write a query to identify the ear tags of all male sheep

weighing over 10 kilograms® splay the ear tags. [3]

Field:
Table:

Sort:

Show: [ ] [ ] [ ] ]

Criteria:

or:
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14.21 Winter 2017 P21
6 A wildlife park has a database table, called LIVESTOCK, to classify and record its animal

species. Part of the database table is shown.

Species Classification Diet Legs
Giraffe Mammal Herbivore 4
Elephant Mammal Herbivore 4
Crocodile Reptile Carnivore 4
Ostrich Bird Omnivore 2
Gorilla Mammal Herbivore 2
Bear Mammal Omnivore 4
Rhinoceros Mammal Herbivore 4
Hippopotamus | Mammal Herbivore
Flamingo Bird Omnivoreé
Lion Mammal Carn% 4
Turtle Reptile ore 4
Penguin Bird ivore 2

(a) Suggest another appropriate field that could be ed to this database by stating its name and

data type. State its purpose and give an ex the data it could contain.

FIeld NAME ... B e e
Data TYPE .oeveveeeeeeeeeeeeeeeeeeeeeeea, 02 . .............................................................................
PUIMPOSE ..o i U et e aanan
Example of data .w’..?. ..... N AR PR USROS RPN [2]

(b) Use the query-by*exa rid below to provide a list of all four legged mammals that are

herbivores, sorted alphabetically by species, with only the species displayed.

Field:
Table:
Sort:

Show: | ] | ] | ] H

Criteria:

or:
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14.22 Winter 2017 P22
6 A database table, TRAIN, is to be set up for a railway company to keep a record of the engines

available for use. Each engine has a unique number made up of 5 digits, nnnnn. The engines are
classified as freight (F) or passenger (P) together with a power classification that is a whole
number between 0 and 9, for example F8. The railway company keeps a record of the date of the
last service for each engine.

(a) Identify the three fields required for the database. Give each field a suitable name and data
type. Provide a sample of data that you could expect to see in the field.

FIEld 1 NGIME <.t e e e e e e e e e e e e e e e e e e e e nn e ees
D= e= 1 o1 S PP PP PP PPPPPP
DalA SAMPIE .. e e e e e aaaeaes

(=] (o B2 NN F= o o= TP e ......................
Data type b@ ..........................
Data SampIle ... % A
Field 3INamMe ... B e

Data tyPe .ooeeeeeeeeeieeee e o : .................................................
Data sample ..o . [6]
(b) State the field that you should choose as tr@ key.

............................................................... <:az[1]
(c) Using the query-by-example gri write a query to identify all passenger engines that

have not been serviced in th

2 months. Only display the engine numbers. [3]

Field:
Table:
Sort:

Show: O] ] [ (]

Criteria:

or:
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14.23 March 2018 P22 (India)

6 A database table, JEWEL, is used to keep a record of jewellery for sale in a shop. Each item of
jewellery can be made of silver, platinum or gold metal. The shop stocks rings, bracelets and
necklaces. The number in stock and the price is also stored.

(a) Identify the four fields required for the database. Give each field a suitable name and data
type. Explain why you chose the data type for each field.

Field 1 Name ......cccoooiiiii e, Data type .....oeveeieeeiieeee e
(0] =1 F= 1 1o o I PP UPRPTPPP
Field 2 Name ... Data type ...cooooieeiiei
(0] £= 1 F= 1 1] o I PP UPRPTPPPN
Field 3NamMe .........ccooveeeeeeeeeeeeeeeee e, Data type .....ccccvevveeeenn i, ’.,.r'.:;; ....................
Explanation x.«« ..........................
Field4 Name ......cccooooiiiiii e, Data type ...t oo
EXPlanation ... A “ ....................................................

(c) Using the query-by-example grid %Q/rite a query to identify the silver bracelets. Only
display the number in stock and

Field:

4

Table: 0% &
> @ 4
& . 4

Sort:

Show: ] [] [] []

Criteria:

or:

Comments on Question 6

(a) Nearly all candidates identified some appropriate fields and could also provide a suitable data
type and explanation. Many candidates provided excellent answers worth full marks.

(b) Nearly all candidates gave a correct explanation as to why none of the fields were suitable use
as a primary key.

(c) Nearly all candidates correctly identified the fields required in the query-by-example grid. Most
candidates correctly identified which fields to show. Many candidates provided suitable criteria
to identify that only details of silver bracelets were required.



Page | 315

14.24Summer 2018 P21
6 A database table, PERFORMANCE, is used to keep a record of the performances at a local
theatre.

ilzfnvéer Type Title Date gc;ltd
SN091 Comedy An Evening at Home | 01 Sept | Yes
SN102 Drama Old Places 02 Oct | No
SN113 Jazz Acoustic Evening 03 Nov | No
SN124 Classical Mozart Evening 04 Dec | Yes
SN021 Classical | Bach Favourites 01 Feb | Yes
SNO032 Jazz 30 Years of Jazz 02 Mar | Yes
SN043 Comedy Street Night 03 Apr | No
SNO054 Comedy Hoot 04 May | No

IS e e

(a) State the number of fields and records in the table. q@
=Y o] (o LRSS *\ ................................... [2]

(c) Using the query-by-exa write a query to identify jazz performances that are not sold

out. Only display thf’(jate le. [4]
Field: e
Table:
Sort:
Show: [ ] [ ] [ ] [ ] []
Criteria:

or:
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14.25Summer 2018 P21
6 A database table, TREES, is used to keep a record of the trees in a park. Each tree is given a

unique number and is examined to see if it is at risk of dying. There are over 900 trees; part of the

database table is shown.

-l|\—|ruer$,ber Type Map Position | Agein Years | At Risk
TNO091 Acacia | A7 250 Y
TN172 Olive C5 110 N
TN913 Cedar B9 8 N
TN824 Banyan | A3 50 Y
TNO21 Pine D5 560 Y
TN532 Teak C8 76 v
TNO43 Yew Bl 340 N
TN354 Spruce | D4 65

TN731 Elm B10 22

TN869 Oak C9 13 N
TN954 Pine Ell 3 @ N

(a) State the number of fields in the table.

(b) The tree numbering system uses TN followed by t

work if there are over 1000 trees.

Describe, with the aid of an example, how you

for over 1000 trees. Existing tree number

0

@ change the tree numbering system to allow
ot be changed.

gits. The numbering system will not

g) Using the quefy-by-ex
isplay only the type*and t

Field:
Table:

rid, write a query to identify at risk trees over 100 years old.
sition on the map. [4]

Sort:

Show: D D D D D

Criteria:

or:
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14.26 Winter 2018 P21
6 A database table, PORTRAIT, is used to keep a record of the portraits available from a

photographic studio. Each portrait has a unique reference number PICnnn, where n is a single
digit, for examplePIC123. The studio keeps a record of the size (for example 20 x 15), the type
(black and white or colour), and the price in dollars.

(a) Complete the table to show the most appropriate data type for each of the fields.[4]

Field Data type

Reference Number

Size

Type
Price in $

(b) The results from the query-by-example grid should show the referen %ber, price, type

and size of all portraits under $50. Identify the three errors in the q xample grid.
L/

Field: | Reference No Pricein $ Size

Table: | PORTRAIT PORTRAIT RTRAIT PORTRAIT
Sort:

Show:

Criteria:

or:
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14.27 Winter 2018 P23
6 An online fruit tree specialist sells fruit trees in various sizes. A database table, TREETAB,

shows the tree type and, for each size, the price and whether they are in stock.

Tree Type Sizel | SizelIn | Size2 | Size2In | Size3 | Size3 In
Apple 10.95 | Yes 14.95 | Yes 29.95 | Yes
Apple 12.95 | Yes 1495 | Yes 29.95 | Yes
Cherry 24.95 | No 34.95 | No 59.95 | Yes
Fig 19.95 | Yes 29.95 | No 49.95 | Yes
Guava 19.95 | No 29.95 | No 59.95 | No
Nectarine 8.50 | Yes 11.95 | Yes 19.95 | Yes
Olive 19.95 | No 39.95 | Yes 59.

Peach 9.25 | No 11.95 | Yes

Pear 10.95 | Yes 14.95 | Yes

Plum 8.95 | Yes 11.95 & 19.95 | Yes
Pomegranate | 12.95 | No 34.95 | No
Quince 34.95 | Yes 84.95 | No

........................................................................................................................................ [2]
(b) Complete the;a’b&to most appropriate data type for each of the fields based on the
data shown in the table at art of question 6. [3]

Field Data type

Tree Type
Size3
Size2 In
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(a) Show the output that would be given by this query-by-example.

Field: | Tree Type Size 1 Size 11In
Table: | TREETAB TREETAB TREETAB
Sort: Descending
Show: v v v
Criteria: <10.00
or:

(d) Using the following query-by-example grid, write a query to i
that are out of stock for all three sizes. Make sure the type,o
fields are shown. The trees should be listed in alphabeti
Field:
Table:
Sort:
Show:

Criteria:

or:
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14.28 March 2019 P22
6 A database table, BIKETYRES, is used to keep a record of tyres for sale in a cycle shop.

Tyres are categorised by width and diameter in milimetres, whether they have an inner tube and

the type of terrain for which they are designed.

Tyre Code | Width Diameter Tube Terrain Stock Level
SLTT 23 700 YES Asphalt 18
MLNT 24 700 NO Asphalt 23
LLNT 28 700 NO Asphalt 19
SLTM 23 700 YES Mixed 22
MLTM 24 700 YES Mixed 14
LLTM 28 700 YES Mixed 12
SLTH 23 700 YES Hard 10
MLTH 24 700 YES Hard 5
LLNH 28 700 NO Hard I
SLNM 23 700 NO Mixed Szl 12
MLNM 24 700 NO Mixed 22
LLNM 28 700 NO Mixed™ 18
SSNT 23 650 NO Asphalt 10
MSNT 24 650 NO 4| Asphalt 8
SSTM 23 650 YES "% ‘Mixed 5
MSNM 24 650 NO Mixed 4

The query-by-example grid below displays the tyre codé an‘d the stock level of all 28mm width
tyres suitable for mixed terrain.

Field:
Table:
Sort:
Show:

Criteria:

or:

Alter the query to show t

t~ < Width

Tyre Code Stock Leyel" Terrain
BYKETYRES BYKE%E;S’ ' BYKETYRES BYKETYRES
v v
=28 ='Mixed’
D 4

@

e code and stock level in ascending order of stock level for all

24mm asphalt terrain tyres. Write the new query in the following query-by-example grid.

Field:
Table:
Sort:
Show:

Criteria:

or:




Page | 321

14.29 Summer 2019 P21
5 The table, BEVERAGES, shows the number of calories in 100ml of a range of popular

beverages. It also shows the availability of these drinks in a can, a small bottle and a large bottle.

BevNo | BevName Calorie | Ca | Small Large
S n Bottle Bottle
BevOl1 | Cola 40 Yes | Yes Yes
Bev02 | Lime 45 Yes | No Yes
Bev03 | Energy Drink 1 52 Yes | Yes No
Bev04 | Energy Drink 2 43 Yes | No No
Bev05 | Mango a7 Yes | No Yes
BevO6 | LemonIced Tea |38 Yes | No Yes
Bev07 | Lemonade 58 Yes | Yes Yes @‘
Bev08 | Orange Juice 46 Yes | Yes No
Bevl2 | Apple Juice 50 Yes | Yes
Bevl5 | Chocolate Milk 83 Yes | Yes

(a) Give a reason for choosing BevNo as the primary k

)s query-by-example.

Field: Can Small Bottle | Large Bottle
Table: EVERAGES | BEVERAGES | BEVERAGES | BEVERAGES
Sort: Descending
Show: v v
Criteria: ="Yes" ="Yes" ="Yes"
or:




(d) Complete the query-by-example grid to output a list showing just the names and primary keys
of all the beverages with a calorie count greater than 45. The list should be in alphabetical
order of names. [4]
Field:
Table:
Sort:
Show:

Criteria:

<
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6 A database table, FLIGHT, is used to keep a record of flights from a small airfield. Planes can
carry passengers, freight or both. Some flights are marked as private and only carry passengers.

Flight number | Plane Notes ﬁr?]pearture Passengers
FN101 Caravan 1 | Private passenger flight | 08:00 Y
CN101 Caravan 2 | Freight only 08:30 N
CN102 Piper 1 Freight only 09:00 N
FN104 Piper 2 Passengers only 09:20 Y
FN105 Piper 1 Freight and passengers | 10:00 Y
FN106 Caravan 1 | Passengers only 10:30 Y
CN108 Caravan 2 | Freight only 08:00 N
CN110 Lear Private passenger flight | 08:00 Y
(a) State the field that could have a Boolean data type.
1= o PP P PRSP PURPRRR [1]
(b) A query-by-example has been written to display just the flight numb Il planes leaving
after 10:00 that only carry passengers.
Field: Flight number | Passengers [_)eparture
time
Table: | F|IGHT FLIGHT FLIGHT
Sort:
Show: v
Criteria:
or:
Explain why the query-by-examplesi ect, and write a correct query-by-example. [7]
D] E=T TN i (o] o I PP
............................ -
Field:
Table:
Sort:
Show
Criteria:
or:
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7 A teacher has decided to use a database table as her mark book for her Computer Science
class, which she has called MARKBOOK. For each student, the following data will be recorded:
first name, last name, their year 10 test score and their year 11 test score. The class has 32
students.

(a) State the number of fields and records required for this database.

AN U T g oL o) A T o S

AN T g oYY o) =Yoo o <P UPSUSRRR [2]
(b) The data in MARKBOOK is stored under category headings: LastName, FirstName,
Y10TestScore and Y11TestScore.

(c) Complete the query-by-example grid to only displ rst name, last name and year 10

be in test score order with the highest marks a
Field: 6
Table:
Sort:
Show:

test score of each student who achieved 50 or mor eir year 10 test. The output should
@e’)p of the list.

Criteria:

or:
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7 A database table, SALES, is used to keep a record of items made and sold by a furniture maker.

Item umber | Order number | Notes Amount | Status
CHO01 1921 Smith — six dining chairs 6 Delivered
TB003 1921 Smith — large table 1 In progress
CHO001 1924 Hue — extra chairs 4 In progress
CHO003 1925 For stock 2 Cancelled
BNOO1 1927 Patel — replacement bench 1 Not started
ST002 1931 Sola — small table 1 Delivered
CHO003 1927 Patel — eight dining chairs with arms | 8 Not started
TB003 1927 Patel — large table 1 Not started

(a) Explain why the field Item number could not be used as a primary key.

(b) A query-by-example has been written to display only the order nd item numbers of

any items in progress or not started. L/
Field: | ltem number Order number Amoun E Status
Table: | SALES SALES SALES

Sort:

show:| e?’ N

Criteria @ Not Like "Delivered"
or: Q
Explain why the query-by-example :s@ ct, and write a correct query-by-example.

Field:
Table:
Sort:
Show:

Criteria:

or:
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5 A database table, BOX, is used to keep a record of boxes made and sold by a craftsman. Boxes
are categorised by:

e SIZE - small, medium or large

e SHAPE - brief description for example ‘star shaped’

e WOOD - maple, beech, walnut or ebony

e PRICE -pricein$

e SOLD — whether the box is sold or not.
A database management system uses these data types:

Text Number Currency Boolean

(a) Select the most appropriate data type for each field from the four types shown. State the
reason why you chose the data type.

(b) (i) Complete the query-by-example grid below to only display price of small walnut boxes. [3]

Field:
Table:
Sort:
Show:

Criteria:

or:
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(i1) The query-by-example grid from part (b)(i) needs to be changed to show both walnut and beec
h boxes and display the wood used. Only one column needs to be changed. [2]
Write the changed column.

Field:
Table:
Sort:
Show:

Criteria:

or:

6 A garden centre sells garden tools and stores details of these in a database table named TOOLS.
Code is the primary key in the TOOLS table.

Code Description Price ($) Quantity_Stoc uantity_Ordered
GFLG Garden Fork 50.00 1 P 0
GSLG Garden Spade 50.00 11 : 0
GHLG Garden Hoe 45.00 0
HFSM Hand Fork 9.99 0
HSSM Hand Spade 9.99 ‘ 0
HWSM | Hand Weeder 0% g 0
HS20 Hose (20 metres) 4 0
HS35 Hose (35 metres) 2 0
HS50 Hose (50 metres) 20 60
YBLG | Yard Brush 24.99 100 0
LMHD 99.99 5 0
LMBT 249.99 7 0
LMPT 349.99 10 25
TRBT Edge Trimmer (Battery) 79.99 15 0
TRPT Edge Trimmer (Petrol) 59.99 20 0
SHSM | Shears 40.00 40 0
HCSM Hedge Clippers 40.00 45 0

(a) State the purpose of the primary key in the TOOLS table.
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(b) List the output from the data shown in the table TOOLS that would be given by this query-by-example.

Field: | Code Description Price (%) Quantity_Stock Quantity_Ordered
Table: | TOOLS TOOLS TOOLS TOOLS TOOLS
Sort: Descending
show
Criteria: >40 >0 >0
or:

Table: Sort: Show: Criteria: or:

(c) Complete the query-by-example grid to output the tools whe uantity in stock is below 25. Only show the

Code, Description and Quantity_Stock fields in ascendib Code

Field:

Sort:

Table: Q

Show:

Criteria:

or:
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6 A database table, JUICE, is used to keep a record of cartons of fresh fruit juice available for sale.

Juice code Fruit1 Fruit 2 Size Volume (ml) Stock level
LMO10 Mango Orange Large 1000 18
MOO05 Orange Orange Medium 500 8
SAMO02 Apple Mango Small 200 25
SAAQ2 Apple Apple Small 200 50
SPP02 Pineapple Pineapple Small 200 10
MMMO05 Mango Mango Medium 500 12
LMM10 Mango Mango Large 1000 5
MGGO05 Guava Guava Medium 500 5
SMO02 Mango Orange Small 200 7
MOPO05 Orange Pineapple Medium 500 % 12
LAA10 Apple Apple Large 10 32
SGO02 Guava Orange Small 10
LPP10 Pineapple Pineapple Large 000 3
LOO10 Orange Orange Large 9 1000 25
S0002 Orange Orange Sm 200 40

(a) Identify a suitable field to use as the primary key. S

FIEIA oo

REASON ..vovvverereieieieiereeseee et sesenes

juice.
Field:

Table:

Sort:

Show:

Criteria:

or:
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7 The table AUDIOPARTS stores the part number, description, cost and quantity in stock of the
items sold by a music shop.

PartNum Description Cost Quantity
A0l Compact Amplifier Case 50.00 15
A02 Deluxe Amplifier Case 75.00 1
A03 Amplifier Standard 79.99 48
A04 Amplifier Midrange 149.99 50
A05 Amplifier Megablaster 299.99 48
S01 Tweeter 59.99 10
S02 Midrange Woofer 99.99 0
S03 Subwoofer

S04 Tower Speaker Basic

S05 Tower Speaker Skyscraper

S06 Centre Speaker

S07 Soundbar

S20 Soundbar

S21 Ceiling Surround Speaker

S22 Ceiling Full Range Speaker

S25 Surround Speaker

T19 Speaker Stands (Pair

(a) State the number of records in the table

.................................................................................................................................. [1]
(b) Identify the field that is most suita%Qe a primary key and give a reason for your choice.
Fieldname

Reason ....cccocoeviiiiiiiiiin, Z

than 10. Show all the fields from the database table in descending order of cost. [4]

Field:

Table:

Sort:

Show:

Criteria:

or:
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Chapter 15

Introduction to Logo

LOGO is a programming language that was developed at the MIT Artificial Intelligence Lab in the
1970s. It was designed to be used as an introduction for people to both programming and artificial
intelligence. However, while it is easy to learn, Logo is a powerful language. Once you know the
basics, Logo can be used to do extremely complicated things. Logo code has been used in
telecommunications, multimedia software and robotics. Finally Logo is FUN!

Turtle

When Logo started, the Turtle was a robotic creature which sat on the floor and was directed to
move around by a user typing commands on a computer. Today the turtle is represented by an
icon on the screen and can be made to draw on the screen using the same commands. In some
environments the turtle looks like a turtle (with head, tail and feet) in others represent the turtle
with a triangle.

Logo Commands
The following are some of the most use full commands in the Loge kanguage, which you will want
to become familiar with:
FORWARD - Follow this command with a number (such asi 10 or 1000.) A small number will
cause the turtle to move forward a short distance. A larger number will cause it to move further. If
you select a large enough number the turtle will go off'the €anvas and wrap around to the other
side.
BACK- Follow this command with a number, the same as FORWARD, only this time the turtle will
move backwards.
RIGHT - Follow this command with a nu etween 0 and 360. The turtle will turn right specified
number of degrees.
LEFT - Follow this command wit @er between 0 and 360. This command is the same as
RIGHT only it will turn the turtle left; not right.
PENUP - This command will cause the turtle to pick up its “pen” up so that you can move the turtle
without drawing a ling.
PENDOWN - Thi§ issthe c nd you would use to put the “pen” back down so you can draw
again. A
SETPENCOLOR - You can change the colour your turtle draws in. Follow the command with a
number to get different colours. For example
“‘SETPENCOLOR 0” would give you a black pen.
CLEAN- This command will erase the canvas
HOME- This command will move the turtle back to the centre of the canvas
The Repeat Command
You can get your turtle to do one (or several) things repeatedly, without typing them again and
again using the REPEAT command. Typing

REPEAT 4 [FORWARD 10]
Would cause the turtle to move forward 10 spaces, 4 time. So, in total the turtle would move
forward 40 spaces. Now Try These. Type:
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REPEAT 4 [FORWARD 50 RIGHT 90]
You should get a square. For a bigger square try replacing 50 with 100 or 200.Type:
REPEAT 360 [FORWARD 2 LEFT 1]
You should get a circle. For a smaller circle try replacing 2 with 1. Can you make a bigger one?
Your First Program
That’s a lot to type every time you want to make a square or circle though. Can it be easier? YES.
You can teach Logo what a square (or a circle, or a flower) is by making it program. Try typing:
TO SQUARE
REPEAT 360 [FORWARD 80 LEFT 90]
END
Now type SQUARE and see what happens.
How would you write the program CIRCLE?
How would you write the program CIRCLE_AND_SQUARE to make a drawing that looks like this
(where the black triangle is the turtle at the end)?

TO CIRCLE_AND_SQUARE
HOME
CLEAN
CIRCLE ’b
FORWARD 52
REPEAT 3 [ LEFT 90 FOR ]
LEFT 90
FORWARD 52

END
A 4

b
&

4

CIRCLE was defined as:
TO CIRCLE
REPEAT 360 [FORWARD 1 RIGHT 1]
END
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A floor turtle can use the following instructions.

e e e

Each square is
10cm by 10cm

- __________!___________

Each diagonal
line is 28.cm long

——————— el

L4573 __‘_*?_”J____J________Q

15.2 Summer 2014
A floor turtle uses the following commands:@

Qasures 10 cm by 10 cm:

In the following grid, each of the squ

_____________________________________________

Start Finish

Complete the set of instructions to draw the shape shown above (in bold lines).
L= T D o o PSPPSR
[T 01T | PP PPPSPPPPP



1 mark for each block of code between dotted lines. (e.g. use of REPEAT and BACKWARD functions). If an error
occurs in the code, try to find a correct code sequence later on in the answer (in cases such as this, it is often easier to
work backwards from last statement looking for correct blocks).

15.3 Summer 2012
A floor turtle can use the following instructions.
Instruction Meaning
FORWARD x Move x cm forwards
LEFT t Turn left t degrees
RIGHT t Turn right t degrees
REPEAT n Repeat next set of instructions n times
ENDREPEAT Finish repeated instructions
PENUP Lift the pen &
PENDOWN Lower the pen
S
Each square =
10cm by 10cm
Each diagonal T 450 —f Y
line = 14cm 0 45
°@ Y
L 24 :’
. f }

Start Finish

Complete the set of instructions to draw the above shape.
PN DOWN .ottt e e e e ettt e e e e e et e et e eeeeeeae b aaaaen
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A floor turtle can use the following instructions:

Instruction Meaning
FORWARD o Move d cm forward
BACKWARD d Move d cm backward
LEFT ¢ Tum left tdegrees
RIGHT ¢ Tum right £ degrees
REPEAT n Repeat the next set of instructions n times
ENDREPEAT End of REPEAT loop
PENUP Raise the pen
PENDOWN Lower the pen

(In the following grid, each square is 10 cm by 10 cm.)

O

Start End

Complete the set of instruc raw the above shape.

Pen Down ............... B 22T
Left 90 .....ccoeveeee... ‘.‘..’..{Q ......................................................................................................
FOPWAIT 10, e e e e e e et e e e et e e e s e e s e e s et e e e s e e s e e s e e e e e es e e s eseaneseaeeneaens

RIGNE 0 ..o e ee e e e eee e ee e e e e ee e e s e e e ee s e s e ees e s ee s ees e ee s e s e e e eees e eeseee s eeeeeeseeerens



Page | 336

Marking Scheme

15.1 Summer 2014 P11
pendown

left 45

forward 28

right 45 (1 mark)

forward 20

right 135 (1 mark)

forward 28

left 90 (1 mark)

forward 28

right 135 (1 mark)

forward 20

right 45 (1 mark)

forward 28

(penup)

(left 45)

15.2 Summer 2014
PENDOWN

REPEAT 2

3 FORWARD 50 FORWARD 25 ENDREPEAT
4 RIGHT 90 RIGHT 90 FORWARD 50
5 ENDREPEAT RIGHT 90

6 FORWARD 10
7 RIGHT 90
9 PENUP (statements 9 and 10 are inteQ@e)E

8 FORWARD 20

10 LEFT 90

11 FORWARD 10

12 PENDOWN ’? )

13 LEFT 90 (statements 13 and
14 FORWARD 20

15 RIGHT 90

16 FORWARD 10

interchangeable)

17 RIGHT 90
18 FORWARD 40

19 LEFT 90
20 FORWARD 20
(21 PENUP) (line 21 is not essential) [6

15.3 Summer 2012

pendown
forward 20
left 90
forward 10
right 90
forward 20
right 90
forward 40
right 90
forward 20
right 90
forwardy1 0w
rightid5
forward14

" frepeat 3 or left 90
. left 90 or

forward 14

forward 14 or left 90

endrepeat or forward 14
left 90
forward 14

right 135

forward 20

(PENUP)

15.4 Summer 2010

LEFT 90 FORWARD 20
PENDOWN RIGHT 90
FORWARD 20
RIGHT 90
FORWARD 20

FORWARD 10
RIGHT 50

FORWARD 10
PENUP LEFT 90
FORWARD 10 FORWARD 20
PENDOWN PENUP | RIGHT 90

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

20 RIGHT 90/PENUP
FORWARD 10
PENDOWN

FORWARD 10
RIGHT 90
FORWARD



