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SPEC

O  The use of variables, constants, operators, inputs, outputs and | Required
»

assignments Practical use of the technigues in a high-level language within the
O  The use of the three basic programming constructs used to classroom
contral the flow of a program: ¥ Understanding of each technique
o Sequence ¥ Recognise and use the following operators:
o Selection
&  Iteration (count- and condition-controlied loops) Comparison operators Arithmetic operators
O  The common arithmetic operators ==  Egualto +  Additon
O  The common Boolean operators AND, OR and NOT
I= Mot equal to - Subtraction
= Less than " Multiplication
cm Less than or equal to [ Division
> Greater than MOD Modulus

= Greater than o equal 1o DIV Quatient
| 4 Exponentiation (to the power]

O  The use of data types: Required
o Integer ¥ Practical use of the data types in a high-level language within the
o Real classroom
o Boolean ¥ Ability to choose suitable data types for data in a given scenario
=  Character and string «  Understand that data types may be temporarily changed through
o Casting casting, and where this may be useful
O  The use of basic string manigulation Required
O  The use of basic file handling operations: . Practical use of the additional programming technigues in a
o Open high-level language within the classroom
o Read ¥ Ability to manipulate strings, including:
o Write * Concatenation
o Close = Slicing
¥ Arrays as fised length or static structures
) The use of records to store data ¥ Use of 2D arrays to emulate database tables of a collection of

O  The use of S0L to search for data

O  The use of arrays (or equivalent) when solving problems, including 2::5“:: E::I:“
both cne-dimensional (1D) and two-dimensional arrays -
110} 20) The use of procedures

O  How to use sub programs (functions and procedures] to produce
structured code
O  Random number generation

Whatre to use functions and prodedures effectively

The use of the following within functons and proceduwres:
*  lpcal variables/constants

=  global variabdes/constants

= arrays [passing and returning)

# 501 commands:

L S

& SELECT
* FROM
. WHERE

¥ Be able to create and use random numbers in a program
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OCR Security Services is a company that installs intruder alarm systems in commercial buildings.
The systems use a computer that is connected to the door sensors and window sensors.

The following data is stored in the system:

Data stored Variable identifier Example data

The user’'s name UserName Admin123

A telephone number to call when

the alarm is activated EmergencyPhoneNumber +449999999999

Whether a door sensor is

. DaorSensarlActive
activated =Y True

Whether a window sensor is

. WindowSensorActive
activated - " - True

A timer that counts, to the nearest
second, how long a door sensor DoorActiveTime 100
has been activated

A timer that counts, to the nearest
second, how long a window WindoewhActiveTime 100
sensor has been activated

Whether the system is armed SystemArmed True

Whether the system is in test

TestModelctive True
mode

(a) Below is a table showing some variables within the program.

Tick (+) one box in each row to identify the most appropriate data type for each variable.

Variable Boolean Char String Integer Real

JserName

EmergencyPhoneNumber

DoorSensorlActive

DoorActiveTime

[4]
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(b) The alarm has an algorithm that decides whether to sound the alarm by checking the data
that is stored in the following three variables.

. Systemhrmed
* DosrSensorfctive
* WindowSensarhctive

The alarm will only sound when the alarm has been activated and one or both of the door
and window sensors are activated. When the system needs to sound the alarm it calls the
pre-written procedure SoundAlarm()

Write a program that checks the data in the variables and calls Soundilarm () when
appropriate.

You must use either:
+  OCR Exam Reference Language, or
+  Ahigh-level programming language that you have studied.

.. [4]
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(c) The alarm system can also have motion sensors. Each type of sensor has a code. The code
for each sensor is given in the table:

Code Sensor
MS Motion sensor
DS Door sensor

WS Window sensor

A program is written to reset the sensors. The program:

01
0z

03

04
05
0&

(i)

(i)

(ii)

(iv)

(v)

asks the user to enter the code for the sensor they want to reset
calls the prewritten function CheckSensorCoede () to check whether the code entered
is a valid code

the sensor number is read as input if the code is valid and the function
ResetSensor () is called for the sensor

sensorType = input ("Enter code of the type of sensor to reset")
if ({CheckSensorCode (sensorType)) then

sensorNumber = input ("Please input the number of the sensor
Lo reset™)

sensorlID = sensorType + sensorNumber
FesetSensor (sensorlD)

endif

Give the line number where there is concatenation.

...................................................................................................................................... [1]
Give the identifier of a variable used in the program.
...................................................................................................................................... [1]
Identify the data type of the data returned by the function CheckSensarCade ()
...................................................................................................................................... [1]
Give the line number that contains a function call.
...................................................................................................................................... [1]
Identify two programming constructs that have been used in the program.
3 OSSR
2 e e eeeieeeesaneeeteseseeeesaeeeanseeesteenteeeeaseeaeneeesneeeneefenaneaned e nneeeneeebaeeennnee s aen eaen
[2]
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(d) The alarm system has a log that stores a record each time a sensor is triggered. This is
called an event. The record format is given in the table:

Fieldname Description
Date The date the event happened
SensorlD The sensor that was activated

SensorType | The type of sensor that was activated — Door, Motion or Window

Length The number of seconds the sensor was triggered (to the nearest second)

The log is stored in a database table called events. The current contents of events is

shown:

Date SensorlID Sensorlype Length
05/02/2023 Ws2 Window 38
05/02/2023 MS1 Motion 2
06/02/2023 DS3 Door 1
06/02/2023 MS2 Motion 3
06/02/2023 MS1 Motion 2
07/02/2023 WSH1 Window 24
07/02/2023 DS1 Door 1

Write an SQL statement to display the sensor |Ds of the door sensors that have been
triggered for more than 20 seconds.

.. [3]
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(e) A program written in a high-level language is used to access the data from the database.
This program has a procedure, SaveLogs (), that stores the data to an external text file.

The procedure Savelogs ():

» takes the string of data to be stored to the text file as a parameter
+  takes the filename of the text file as a parameter

»  stores the string of data to the text file.

Write the procedure SavelLogs ()

You must use either:

»  OCR Exam Reference Language, or
*  Ahigh-level programming language that you have studied.

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

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

- [6]
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OCR Security Services need to identify the total number of seconds the sensors have been
activated on a specific date.

The data from the database table events is imported into the program written in a high-

level programming language.

The program stores the data in a two-dimensional (2D) string array with the identifier
arrayEvents

The data to be stored is shown in the table.

Date SensorlID SensorType Length
05/02/2023 W32 Window 18
05/02/2023 MS1 Motion 2
0e/02/2023 D33 Door 1
06/02/2023 M52 Motion 3
06/02/2023 MS1 Motion 2
07/02/2023 W31 Window 24
07/02/2023 D31 Door 1

In this table, the value of events[1,

1] contains "M51"™.

(i) An array can only store data of one data type. Any non-string data must be converted to
a siring before storing in the array.

Identify the process that converis integer data to string data.

GCSECOMPUTERSCIENCETUTOR.COM
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(ii) Write a program that:
*  asks the user to input a date
» totals the number of seconds sensors have been activated on the date input
*  outputs the calculated total in an appropriate message including the date, for
example:
Sensors were activated for 40 seconds on 05/02/2023
You must use either:

» OCR Exam Reference Language, or
*  Ahigh-level programming language that you have studied.

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

...........................................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------------------

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

.[6]
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1 (a) Tick () one box in each row to identify whether the OCR Reference Language code given
is an example of selection or leration.

OCR Reference Language code Selection | leration
for 1 = 1 to 10

pr LAt (i)
next 1

while scare 1= [
playgame ()
endwhile

if playerHit (} then
scora = [
endi f

switch bonus:
casa [0;:
score = U

casa 1l:
Score = T
casa 2:
score = 5
endswitch

[4]
(b) Write pseudocode to increment the value hald in the variable score by one.

{d) Each member of staff that works in the restaurant is given a Staff 1D, This is calculated using
the following algorithm.
01 surname = input{"Enter surname"]
02 wear = input{"Enter starting year®)
03 stafflID = surname + str(year]
04 while staffID.length < 10
L ataffID = staffID + "x"
0& wendwhile
07 print(™ID " + staffID)

{i} Define the term casting and give the line number where casting has been used in the
algorithim.

@
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(i} Statethe purpose of each of the arithmetic operators in the table.

Arithmetic operator Purpose

21

5 Customers at a holel can stay between 1 and 5 (inclusive) nights and can choose between a
basic room or a premium oo,

(a) Atypical booking record is shown in the table:

firstHame Amaya
surpame Taylor-Ling
nights 3

¥ oom Pramium
stayComplete False

(i) State the most appropriate data type for the following fields:

NHGIES ..o oo oo oo eeees oot e

(i} Give the name of one field that could be stored as a Boolean data type,

11

(iii) Booking records are stored in a database table called TblBocokings.

The following SQL statement is written to display all customer bookings that stay more
than one night.

SELECT ALL
FROM TblBookings
IF Nights < 1

The SQL statement is incorrect.

Rewrite the SOL statement so that it is cormect,

...........................................................................................................................................

...........................................................................................................................................

et et [ ]
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(c) A Basic room costs £60 each night. A Premium room costs £80 each night.

(i) Create a function, newPrice (), that takes the number of nights and the type of room
as parameters, calculates and returns the price to pay.

You do not have to validate these parameters.

You must use either:
» OCR Exam Reference Language, or
* a high-level programming language that you have studied.

.. [4]

(ii) Write program code, that uses newPrice (), to output the price of staying in a Premium
room for 5 nights.

You must use either:

*  OCR Exam Reference Language, or
* a high-level programming language that you have studied.

T G C SECOMPUTERSCIENCETUTOR.COM
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(d) The hotel has nine rooms that are numbered from room 0 to room 8.

The number of people currently staying in each room is stored in an array with the identifier
room.

The index of room represents the room number.

Array room
‘ Index 0 1 2 3 4 5 6 7 8 ‘
‘ Data 2 1 3 2 1 0 0 4 1 ‘

The following program counts how many people are currently staying in the hotel.

for count = 1 to 8

0

total
total = total + room[count]
next count

print (total)
When tested, the program is found to contain two logic errors.

Describe how the program can be refined to remove these logic errors.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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SAMPLE

3 The database lable Besults slores the resulls for each student in each of their chosen subjscts,

StudentMame Subject Grade
Alistair English 3
Jaxon Aurt ]
Blax Art 4
Anna French 7
Ismaael Art g

Complata the S0OL guery to return all of the fields for the students who take Art.

BRI ... o . e o o oo CEEISCe e T e, e

(o] NS NN O T T LT

T The area of a circle iz calculated using the formula = 2 where T is equal to 3.142 and r is the
radius.

A program is written to allow a user to enter the radius of a circle as a whole number beatweean
1 and 30, then calculate and output the area of the circle.

01 radius = ()

02 area = 0.0

03 radius = input ("Enter radius™)

04 if radiuwa < 1 OR radius > 30 then

05 print("Sorry, that radius is lonvalid™)
06 elsa

o7 area = 3.142 * (radius = 2}

0B print (area)

0% endif

(b} Identify two variables used in the program.

it i b e s e A A A R A AR R R A R R AR A R
ettt bema s et e nA oA e e e e et ek ekt e et et et e et
[2]
{c) (i) ldentify one item in the program that could have been written as a constant.
e [1]
(i) Give one reason why you have identified this item as a constant.
et ea e na e En o H e e e e e 2t e g n e e e e s [1]

GCSECOMPUTERSCIENCETUTOR.COM
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{d) Tick (*) one box in each row to identify whether each programming consiruct has or has net
been used in the program.

Has bean used Has not baaen used

Sequence

Selection

Iteraton

[3]

B A teacher researches the length of time students spend playing computer games each day.

(a) Tick (*') one box to identify the data type you would choose to store the data and explain
why this is a suitable data type.

Data Type Tick (¥) one box

String

Integer

Real

Boolean

{c)  Data for one week (Monday to Friday) is stored in a 20 array with the identifier mninsPlayed.

The following table shows part of this array, containing 4 students.

Students
Stuart Wes Victoria Dan

0 1 2 3

Days [Mon 0 60 30 45
ofthe 1tue | 1 180 60 0 60
Wed 2 200 30 0 20
Thu 3 60 10 15 15
Fri 4 100 35 30 45

The teacher wants to output the number of minutes Dan (column index 3) played computer
games on Wednesday (row index 2). The following code is written:

print (minsPlayed([3,2])

Write a line of code to output the number of minutes that Stuart played computer games on
Friday.

You must use either:
* OCR Exam Reference Language, or
+ a high-level programming language that you have studied.

TUTOR.COM

. [1



https://www.gcsecomputersciencetutor.com/
https://www.gcsecomputersciencetutor.com/

GCST

(d)

The teacher writes a program to add up and print out the total number of minutes student 2 played
computer games over 5 days (Monday to Friday).

total =

total =

total =

total =

total =

total =

0

total

total

total

total

total

print (total)

minsPlayed[2,0]
minsPlayed[2,1]
minsPlayed[2, 2]
minsPlayed[2, 3]

minsPlayed([2,4]

Refine the program to be more efficient. Write the refined version of the algorithm.

You must use either:

. OCR Exam Reference Language, or
. a high-level programming language that you have studied.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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

GCSECOMPUTERSCIENCETUTOR.COM
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(ii)

A program is created to convert hours and minutes into a total number of minutes.

The teacher wants to create a sub program to perform the calculation.

The program has been started but is not complete.

Complete the design for the program.
hours = input ("Please enter number cf hours played")
minutes = input ("Please enter number of minutes played")
EimailiTeEall ="tk sl ferfac s e i a e D el S e T i e

print (finalTotal)

FUNNCTEERE . SRR . .iiseascane: oGS | iicsseesneEas

..........................................................................
..........................................................................

..........................................................................

endfunction

[4]

GCSECOMPUTERSCIENCETUTOR.COM
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3 Taylor is writing an algorithm to record the results of an experiment.
Taylor needs to be able to enter a numeric value which is added to a total which initially starts at 0.
Every time she enters a value, the total is output.
The algorithm repeats until the total is owver 100.
(b) The input to the program could be an integer or real value.

(i) State what is meant by a real data type and give an example of this data type.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

4 A programmer declares the following variables.

first = "Computer Science”
second = Yis great”®

(a) State one difference between a variable and a constant.

GCSECOMPUTERSCIENCETUTOR.COM



https://www.gcsecomputersciencetutor.com/
https://www.gcsecomputersciencetutor.com/

GCST

(b) State the output from the following lines of program code.

() print{first.length)

...................................................................................................................................... [1]
() print(second.length DIV 3)

...................................................................................................................................... [1]
(i) print(3 =~ 2)

...................................................................................................................................... [1]

(e) Sirings can be concatenated (joined together) using the + operator. For example,
print ("Maths ™ + second) will output Maths is great

Use string manipulation with the variables first andfor second to produce the following
output.

(i) great

...................................................................................................................................... [1]
[i“ Computer
...................................................................................................................................... [1]
(iliy Science is great
...................................................................................................................................... [1]

GCSECOMPUTERSCIENCETUTOR.COM
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6 OCRBlocks is a game played on a 5 = 5 grid. Players take it in turns to place blocks on the board.
The board is stored as a two-dimensional (2D) array with the identifier gamegrid

Fig. 6.1 shows that players A and B have placed three blocks each so far.

0 1 2 3 4

0 A B
1
2 B
3 A B
4 A
Fig. 6.1

The function checkblock () checks whather a sguare on the board has been filled. When
checkblock (4, 2) is called, the value "A" is returmnad.

function checkblocki{r;c)

if gamegrid[e,c] == "A" or gamegrid|[r,ec] == "B" then
outcome = gamegrid[r,c]
else

outcome = “FREE"™
endif

return outconms

endfunction

GCSECOMPUTERSCIENCETUTOR.COM
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{a) Give the retumed valus when the following statements are called.

Funetion call Returned valuea

checkblack (2,1)

checkblock (3,0)

checkblock (2, 3)

[3]

(b) State one feature of checkblock () that shows that it is a function and not a procedure.

venee [1]
(e} When checkblock (=1, &) s called, an ermor is produced.

(i} State why this function call will produce an error.

............ OOt b ||

(d) Write an algorithm to allow player A to select a position for their next block on the game
board.

The algorithm must:
*  ask the player for the position of their block on the board
« usethe checkblock () function to check if this position is free

*  if the position is frea, add the latter "A" to the position chosen in the gamegrid aray
* i the position is not free, repeat the above steps until a free position is chosen,

L.omarks

...................................................................................................................................................

GCSECOMPUTERSCIENCETUTOR.COM
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(B) (i) Wrile a pseudocode statement to assign the value 7.3 fo a vanable with the identifier
timer

(b) The algorithm for one section of the vending machine program is shown in pseudocode.
if money >= price then
venditem()
giveChange (money - price)
else
print ("Error - not enough money inserted")
endi f

(i) Give the identifier of one vanable used in the algonthm.

(if) State how many parameters are passed into the giveChange () subroutine.

ettt et oLt oL ee Lt e et e ettt ettt et et eer i [1]

GCSECOMPUTERSCIENCETUTOR.COM
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(e) The vending machine stores the guantity of items available in a database table called ITEMS.
The current contenis of ITEMS is shown:

ItemCode IemName Stock
Al Crisps, bacon flavour B
AZ Crisps, salted 2
B1 Chocolate bar 12
c1 Apple pieces 18
c2 Raisins 7

Complete the following SQL statement to display the item code for all items that have fewer
than 10 in stock.

o T P
(4]

(f) The vending machine can be in one of three states: on, off or suspended. A user can change
the state of the vending machine by using the following algorithm.

newstate = input ("Enter the new state : ")

switch newstate:

nm ",

Case on

[}
-

statevalue
case "off%:
statevalue = 2

case "suspended":

[}
Lak

statevalus
default:
print {("Invalid state"™)
endswitch

Rewrite the algorithm to perform the same actions using IF statements in place of the switch
statement.

GCSECOMPUTERSCIENCETUTOR.COM
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(d) o1vand MOD are both operators used in computing-related mathematics.

(iy State the value of 13 DIV 4

(e) A school uses the array to call an attendance register avery moming.
Write an algorithm using iteration to:
+« display the name of each student one at a time from studentnames
*« take as input whethear that student is present or absent

« display the total number of present students and number of absent students in a suitable
message, after all student names have been displayed.

GCSECOMPUTERSCIENCETUTOR.COM
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2019

The number of goals scored in each football match is held in an array called goals. An example
of this array is shown.

goals = [0, L1, 3; W, 4, 2, £y Uy £;5 1]
Elliott wants to count how many matches end with 0 goals.

(e) Complete the following pseudocode for an algorithm to count up how many matches with 0
goals are stored in the array and then print out this value.

01l nogoalscount = 0

U2 for count = 0 to (goals.length-1)

03 1f goals [uacmmmmess] == 0 then
u4g NOFoaAlSCoUNT i
05 endif

06 next count
UT PELIE [ i o i i )
[3]
(e) The symbol # is used for exponentiation.

Give the result of a~bwhena = 3andb = 2.

GCSECOMPUTERSCIENCETUTOR.COM
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OCR Land is a theme park aimed at children and aduits. Entrance tickets are sold online. An adult
ticket to OCR Land costs £19.99, with a child ticket costing £8.99. A booking fee of £2.50 is added

to all orders.

(a) Afunction, ticketprice (), takes the number of adult tickets and the number of child tickets
as parameters. It calculates and returns the total price to be paid.

(i) Use pseudocode to create an algorithm for the function ticketprice ().

(ii) Tick (v') one box to identify the data type of the value returned from the function

ticketprice (), justifying your choice.

Data type of returned value

Tick {#) one box

Integer

Real

Boolean
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OCR High School uses a computer system to store data about students’ conduct. The system
records good conduct as a positive number and poor conduct as a negative number. A TRUE
or FALSE value is also used to record whether or not a letter has been sent home about each

incident.

An example of the data held in this system is shown below in Fig. 1:

StudentName Detail Points LetterSent
Kirstie Homework forgotten =2 FALSE
Byron Good effort in class 1 TRUE

Grahame 100% in a test 2 FALSE
Marian Bullying =3 TRUE
Fig. 1

(a) State the most appropriate data type used to store each of the following items of data.
* SHBNENAME ... e e e s R a st sad bR s
* POINS s

L - - T S
[3]

(b) The data shown above in Fig. 1 is stored in a database table called Conduct.

(iy Write an SQL statement to select the StudentName field for all records that have negative
Points.

GCSECOMPUTERSCIENCETUTOR.COM
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(e) A single record from this database table is read into a program that uses an array with the
identifier studentdata. An example of this array is shown below:

studentdata = [“Kirstie”, "Homework focrgotten”™, “=2%, "FALSE"]
The array is zero based, 80 studentdata[0] holds the value “Kirstia™.
Write an algorithm that will identify whether the data in the studentdata amray shows that

a letter has been sent home or not for the student. The algorithm should then output either
*sent” (if a letter has been sent) or “not sent” (if a letter has not been sent).
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2 A programmer has written an algorithm to output a seres of numbers. The algorithm is shown
belonw:

01 for k=1 to 3

02 for p=1 to 5

03 print (k + p)
04 next p

05 next k

06 m= 7

07 print m * m

(a) (i) Give the first three numbers that will be printed by this algorithm.

...................................................................................................................................... [1
(ii) State how many times line 03 will be executed if the algorithm runs through once.
...................................................................................................................................... [1
(b) Identify two basic programming constructs that have been used in this algorithm,
1.
2 ..
2]
{e) (i) Describe whatis meant by a variable.
...................................................................................................................................... 2
(ii) Identify two variables that have been used in the algorithm above.
d it rrra s et RS R RS R SRR R SRR EA L RRRE T ERERARR L R R
2]
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(ii) Use pseudocode lo write an algorithm that does the following :
*  |nputs the title and year of a book from the user.

*  Uses the librarycode function above to work out the book code.
*  Permanently stores the new book code to the text file bockcodes . txt

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................

(b) Functions and procedures are both examples of sub programs.

(I) Describe one difference between a function and a procedure.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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() Describe two benefits to a programmer of using sub programs.

...........................................................................................................................................
...........................................................................................................................................
-------------------------------------------------------------------------------------------------------------------------------------------
...........................................................................................................................................
...........................................................................................................................................
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
...........................................................................................................................................
...........................................................................................................................................

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

6 An infinite loop is where a section of a program repeats indefinitely.

(a) For each of the pseudocode algorithms shown below, tick the appropriate box to show
whether they will loop infinitely or not.

Pseudocode Will loop infinitely Will pot loop infinitely

0l = =0

02 while True
03 print x
04 endwhile

01 = =40

02 while = < 10
03 print x
04 endwhile

01 = =40

02 while = < 10
03 print x

04 x=x + 1
05 endwhile

01 v =5

02 for x =1 to ¥y
03 print x

04 next

[4]
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(b) Using pseudocode, write an algorithm that will use a count-controlled loop to print out the
numbers 1 to 10 in ascending order.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

T Victoria is writing a program using a high level language to display the meaning of computer
science acronyms that are entered. The code for her first attempt at this program is shown below.

01 a = input (“Enter an acronym®™)

02 if a == “"LAN" then

03 print {“Local Area Hetwork"™)
04 elseif a == “"WAN" then

05 print {("Wide Area Hetwork"™)
0B endif

(a) (i) Complete the code above to print out an "unknown” message if any other acronym is
entered by the user. [2]
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3 An algorithm is written that finds the mean average (i.e. the total of the numbers divided by how
many numbers there are) of a set of 10 numbers stored in an array NumberArray.

canst Quantity = 10
for Count = 0 to Quantity
Total = Total + NumbBerArray (... ..cccveeacavennsens }

next Ceunt

gutput Mean
(a) Complete the algorithm by adding the missing pseudocode statements. [2]
{b) Define the term constant, giving an example from the algorithm.

...................................................................................................................................................

(e) Identify the most appropriate data type for Mean, Justify your choice,

...................................................................................................................................................

(d) The algorithm uses iteration.

(i) Describe what is meant by iteration.

(ii) Identify two forms of iteration that are not used in this algarithm.
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4 Joseph is an author and programmer, and he needs to estimate how many pages his new book
will have.

Each page has an average of 300 words. Each chapter starts with a chapter title page.
The number of pages is estimated by;

* dividing the number of words by 300

* ignoring the decimal part of the division

* adding the number of chapters to this total.

Joseph uses the algorithm balow to estimate the numbar of pages, but his algorithm does not give
the correct result.

01 INPUT numberOfWords

02 INPUT numberQfChapters

03 CONST wordsPerPage = 300

04 numberOfPages = RoundDown (numberOfWords / wordsPerPage)
03 numberOfPages = numberOfWords + numberODfChapters

06 OQUTPUT numberOfPages

Joseph has used a RoundDown function to remove the decimal part of the division,
8.0. RoundDown (& . 2) would return 6, REoundDown (7. 8) would réturn 7.

(a) State whether this algorithm uses selection, sequence or iteration.

............................................................................................................................................. [1]
(b) Line 03 defines a constant. Describa what is meant by a constant.
. [2]
{c) There is an error in line 05 of the algorithm.
Write a corrected line of code to replace line 05.
. 1]
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{d) Identify the most appropriate data type for the following variable numberOfWards, Give a

(e)

reason for your choice.

DIBER DY -ovv.oveoeeseeseemssess oo sess s eees s ees s et et e sttt ee e seee s

Joseph is changing his algorithm and needs to store the name and price of his book in new
variables. State the most appropriate data type(s) for these variables.

= T
[2]

A memory game is played where:
*  three players (A, B and C) have to choose a number between 0 and 100
+ if the number has already been chosen, a message is displayed that says "taken”
* if the number has not already been chosen, the player's letter is placed next to it
*  the quantity of numbers that have not yet been chosen is displayed.

The winner is the player who has chosen the most unique numbers by the end of the game.

The numbers are stored in an array; numbers (). A number that has not yet been chosen is stored
as an empty string "*. The players are represented by "a", "8" and "C".

Fig. 5 shows an extract from the array:

Number: 0 1 2 3 4 o o 59 100

Flayer: A [ B A B

Fig.5
You have been asked to program part of the game.
Write an algorithm for player A's turn, which;

* takes as an input the number that player A chooses

if it has not already been chosen, stores an "A" in that array element
if it has already been chosen, outputs "taken"
counts and outputs the quantity of numbers left that have not been chosen. [6]
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10 A game on a computar shows six players around a table on seats. They are numberad 1 to 6 as
shown below.

Halen

Chan Adam

Priya Lidia

Kwakis

Thie names of the players are stored in an array with six elements called PlayerMame. The index
position of the array is used to indicate the seal number.
For example, the value of Playerfamea(1) is “Helen".

(a) State the value of PlayerNama(3),

i)

(b) Describe what will happen if the code for the game includes an instruction to print the value of
PlayerName(7).

.............................................................................................................................................. [2]

() During the game, each player sometimes moves clockwise by a given number of places.

For example, if the number of places is 2, Helen will move to seat 3, Priva will move to
seat 1 eltc.

Write an algorithm that will update the contents of the array PlayerMame after a move has
occurred. Your algorithm should:

*  allow the number of places to move to be input

. use iteration
+  ensure that all of the existing players’ names are moved to the correct position in the

array.

6 marks
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EXTRA

(i} Describe the use of local vanables.

{ii} State two features of global vanables thal distinguish them from local varables.

13(a) A procedure takes as input a number beteeen 1 and 100. @ calculates and outputs the square of each number
starting from 1, 1o the number mpul. The sauare of & number is the resull of mulliplying & numbar by it

The procedure uses one programming construct twice.

State whather the construct that is usad twice, is iteration or branching

| |

GCSECOMPUTERSCIENCETUTOR.COM



https://www.gcsecomputersciencetutor.com/
https://www.gcsecomputersciencetutor.com/

GCST

B

18

Programming languages consist of three basic programming constructs. For each construct, state its name and
give a working example.

Construct 1:

Example:
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