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Answer ALL questions. Write your answers in the space provided.
Questions in this paper are based on a scenario.
Private Postal People (P-Cubed)

Private Postal People (P-Cubed) is a national delivery service specialising in small letters,
large letters, small packages, and medium packages. The company has regional depots
across the country. The company runs a fleet of delivery vans. It uses technology to help
run the business. It does not deliver internationally.

P-Cubed has 2000 employees, some based in the head office, some working in the
regional sorting offices and some driving the delivery vans.

1 P-Cubed stores information about its employees on a server.

(@) First name, last name, and start year are items that are stored as variables in an
employee record.

State two other items that need to be stored as variables for each employee.
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(b) Employees earn days of holiday based on how long they have worked at P-Cubed.

e
5

N «  For the first two years, employees get 10 days of holiday each year.

: + In subsequent years, employees get an additional 0.5 days of holiday for each
year worked.

« The employee record has a variable called ‘startYear'.

Construct a general expression to calculate the total number of days of holiday
i earned by an employee, for this year, who has worked for P-Cubed for more than
two years.
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(c) Each employee has an identification badge. There is a magnetic strip on the back
of the badge. The badge is swiped in a card reader to get into the building. It can
also be used to pay for meals in the company canteen, after it has been topped

up with money.

Complete the table to show an input, a process and an output. The first row has

been done for you.

(3)

Input(s) Process

Output(s)

Location of card reader
Find out if this employee can go
Numeric code from through this door

magnetic strip

True, if entry permitted

False, if entry not permitted

Cost of canteen meal

Numeric code from
magnetic strip

New balance, if paid

Error, if not enough in account

Top-up amount
Add amount of top-up to make
Numeric code from new balance

magnetic strip

Check account balance

New balance

(Total for Question 1 = 9 marks)
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2 P-Cubed sorts items by their address codes.
This is pseudo-code for an algorithm that forwards items to regional depots.
2 IF (code[0] >= "A" AND code[0] <= "I") THEN
3 SEND "Midlands depot"™ TO DISPLAY
4 ELSE
S IF (code[0] >= "J" AND code[0] <= "R") THEN
6 SEND "South depot"™ TO DISPLAY
7 ELSE
8 IF (code[0] >= "S" AND code[0] <= "Z") THEN
5 SEND "North depot" TO DISPLAY
10 ELSE
11 SEND "Unknown code" TO DISPLAY
12 END IF
13 END IF
14 END IF
(@) Complete the table to show the output of the algorithm for the given inputs.
(3)
Code Output displayed
QB7698RI
VA2288ZA
4W56AB92
. J
5
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(b) All address codes have the same format. The first two positions are letters,
followed by four digits, followed by two letters. “BH1634GQ"” and “bh1634gq”

are valid codes.

Complete the table to show different validation checks and test data caught by

the validation check.

The first one has been done for you. The letter ‘N’ represents a number (0-9) and

the letter ‘L' represents a letter (A-Z or a-z).

(4)

Validation check

Test data

Pattern check (“LLNNNNLL") “4W56AB92”

(Total for Question 2 = 7 marks)
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r

3 During the period leading up to the Christmas holidays, P-Cubed hires temporary
staff. Staff are hired for each of the six weeks prior to Christmas week.

Here is the pseudo-code for an algorithm that calculates the number of additional
staff needed for each week.

W -d e N & Ld M

aad s
= oD

12
13
14
15
16
17
18
15
20
21
22
23
24

25

# Percentage of staff needed in 6 weeks prior to Christmas
SET weekNumber TO ["-6", I‘I_EH' ll_d"r ||_3||’ ""2", l'l_l‘ll]
SET staffRates TO [105, 110, 115, 120, 125, 130]

SET goodInput TO False

# Validate the input

WHILE (goodlnput = False) DO
SEND "Please enter the number of staff on week =-7" TO DISPLAY
RECEIVE currentCount FROM (INTEGER) KEYBOARD

IF (currentCount >= 200} THEN
SET goodInput TO True
SEND "Staff on week -7 is " & currentCount TO DISPLAY
ELSE
SEND "Invalid input"™ TO DISPLAY
END IF
END WHILE

# Print reguirements
FOR i FROM 0 TO (LENGTH (weekNumber)-=1)

SET percentage TO staffRates[i] / 100

SET neededStaff TO currentCount * percentage

SEND "Week "™ & 1 & "needs " & neededStaff & "staff" TO DISPLAY
END FOR
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(@) Programmers use basic programming constructs when they write code.

e
5

N (i) Complete the table to identify line number(s) that illustrate an example of
S different programming constructs.
N (4)

Programming construct Line number(s)

A condition controlled loop

O A comment

6
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2

A selection construct
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(i) State the data type of the variable ‘goodInput.
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-
(b) Here is the pseudo-code algorithm again.
2 # Percentage of staff needed in & weeks prior to Christmas
J' SET WEEkNUIﬂbEI TU {“_6", H_5'I‘I‘ II_41‘I' II_3II“ "_2"r 'I‘I_1II]
4 SET staffRates TO [105, 110, 115, 120, 125, 130]
5 SET goodInput TO False
6
7 # Validate the input
# WHILE {(goodInput = False) DO
9 SEND "Please enter the number of staff on week -7" TO DISPLAY
10 RECEIVE currentCount FROM (INTEGER) KEYBOARD
11
12 IF (currentCount >= 200) THEN
13 SET goodInput TO True
14 SEND "Staff on week -7 is " & currentCount TO DISPLAY
15 ELSE
16 SEND "Invalid input"™ TO DISPLAY
17 END IF
18 END WHILE
15
20 # Print requirements
21 FOR i FROM 0 TO (LENGTH (weekNumber)-=1)
22 SET percentage TO staffRates[i] / 100
23 SET neededStaff TO currentCount * percentage
24 SEND "Week ™ & i1 & "needs " & neededStaff & "staff"™ TO DISPLAY
25 END FOR
Complete the trace table to show execution of lines 21 to 25 of the pseudo-code
for the fourth week before Christmas when the user enters the value 300.
(6)
currentCount i LENGTH(weekNumber) percentage staffRatesli] neededStaff
(c) State the largest number the user could enter on line 10 to cause the message
‘Invalid input’ to be displayed.
(1)
(Total for Question 3 = 13 marks)
L
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e

4 P-Cubed classifies items as letters and packages according to their weight.

Here is the pseudo-code for an algorithm that determines the classification of an item.

2 SET maxWeights TO [0, 100, 750, 2000, 20000]

5 SET found TO False
& SET 1 TC 0O

8 SEND "Enter an item weight" TO DISPLAY

9 RECEIVE inWeight FROM (INTEGER) KEYBOARD
10

11 WHILE (found = True) AND (i < LENGTH (maxWeights)) DO
12 IF (inWeight > maxWeights[i]) THEN
13 SET i TO i + 1

14 ELSE

15 SET found TO True

16 END IF

17 END WHILE

18 SEND typeltem[i+1] TC DISPLAY

3 SET typeltem TO ["Too small™, "Small letter", "Large letter",
4 "Small package", "Medium package", "Too big"]

(@) The pseudo-code produces an incorrect output.

When the user enters 300, the algorithm outputs “Small letter”. The correct output
should be “Large letter”.

State the name for this type of error.

(b) Line 11 and line 18 cause errors.

Identify the error in each line and construct new lines of pseudo-code that will
correct the errors.

(4)

Error Correction

Line 11

Line 18

(Total for Question 4 = 5 marks)
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(

5 P-Cubed uses automatic sorting machines.

The sorting machines can only handle items up to 1000 cubic centimetres (cm?3)
in volume.

The volume of an item is calculated by this expression:

volume = width x height x length

Here is the partially completed pseudo-code for an algorithm that calculates the
volume of an item.

0O =l 00 & Wk

11
12
13
14

16
17
18
19
20
2

FUNCTION calcVolume | ( )

BEGIN FUNCTION

volume =

RETURN

END FUNCTION

SEND "Enter width" TO DISPLAY

RECEIVE itemWidth FROM (INTEGER) KEYBOARD
SEND "Enter height"™ TO DISPLAY

RECEIVE itemHeight FROM (INTEGER) KEYBOARD
SEND "Enter length" TO DISPLAY

RECEIVE itemLength FROM (INTEGER) KEYBOARD

SET itemVolume TO calcVolume| (

SEND "Volume is " & itemVolume TO DISPLAY

12
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(@) The function ‘calcVolume’ represents a generalisation that calculates the volume
for any item.

Complete the pseudo-code by filling in the boxes.

(4)
(b) State the reason why ‘calcVolume’is a function not a procedure.

(1)
(c) State the name of a local variable in the pseudo-code.

(1)
(d) State two benefits to the programmer of using libraries in a program.

(2)
e e
2 ettt

(Total for Question 5 = 8 marks)
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r

(@) Programmers are working on algorithms to track the mileage of the delivery vans.

6 P-Cubed uses GPS to track its delivery vans.

Programmers are testing the algorithms with small datasets to determine if they
will work efficiently with the very large dataset.

() Here is the pseudo-code for an algorithm to find the number of mileages over
300.

2 SET maximum TO LENGTH (mileage)

3 SET i TO 0O

4 SET count TO 0

6 WHILE (i < maximum) DO

7 IF (mileage([i] > 300) THEN

H SET count TO count + 1

) END IF

10 SET 1 TO i +:1

11 END WHILE

12 SEND "Mileage over 300: "™ & count TO DISFPLAY

Here is a small dataset. It is stored in the array called ‘mileage’.
257,821,377,108, 755, 308

Describe one inefficiency when executing the algorithm with this dataset.

14
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(i) Here is the pseudo-code for a different algorithm to find all the occurrences of
s mileage over 300.

s o
SBER

2 SET count TO 0

FOR EACH entry FROM mileage DO

5 IF (entry > 300) THEN

BT 6 SET count TO count + 1

S END IF

S 8 END FOREACH

%’g 8 SEND "Mileage over 300: " & count TO DISPLAY
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Here is a small dataset. It is stored in the array called ‘mileage’.

<

10, 20, 30, 40, 50, 60

e

Describe one inefficiency when executing the algorithm with this dataset.
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(iii) The search algorithm will be used with a very large dataset.

The efficiency of a linear search algorithm can be improved by preprocessing
the dataset.

State a type of pre-processing and explain how the algorithm in 6(a)(ii) could
be changed to use the preprocessed data efficiently.
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(b) Each delivery van has an identification number. Mileage is collected daily for
every delivery van.

A two-dimensional array is used to hold the mileage information for each delivery
van.

Complete the diagram to show column headings and example data for this data

structure.
(2)
(c) The tracking system collects data about the location of vans at all times. The
system calculates how long it takes to complete deliveries. Drivers can take the
vans home in the evenings and at weekends.
Explain two reasons why drivers may not want the tracking system to be used in
the vans.
(4)

(Total for Question 6 = 13 marks)
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P-Cubed uses automatic sorting machines.

(a) Letters are unloaded onto an automatic sorting machine. The machine weighs
each letter. Letters are sent along different paths based on their weight. After
1000 letters are sorted, a bell is sounded to alert an operator to load more letters.

1 to 100 grams Green path
101 to 750 grams Yellow path
751 grams or more Red path to larger sorting machines

Here are some flowchart symbols.

Open yellow

Open red path count = count + 1
path

weight <=
100 grams?

weight <=

Open green path 750 grams?

= Yes No

Complete the flowchart to implement the letter sorting algorithm by using the
symbols provided. Use all the symbols. Use each symbol only once. Use as many
arrows and Yes/No labels as required.

This flowchart symbol is used to show input or output.
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-
(b) P-Cubed stores data about the sorting machines in tables.

The primary key field for each table is shown in bold.

(i) State the purpose of a primary key in a database table.
(1)

(i) State the foreign key in tbl_Production.
(1)

(iii) There is a one-to-many relationship between these tables.

Complete the diagram to show this relationship.

(2)
tbl_Machines tbl_Production
MachineNumber ProductionID
PurchaseDate MachineNumber
ServiceDate EntryDate
MachineName ShiftNumber

OperatorNumber
CountSorted
\
20
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58S (iv) Each year, P-Cubed gives an award to the operator who has sorted the most
S letters. It uses the records in tbl_Production to find the award winner.

e
s

Sl Construct a flowchart to show an algorithm that outputs the total number of
S letters sorted by a single operator.

SR The operator number is provided.
2 (6)
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(Total for Question 7 = 16 marks)
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P-Cubed wants to know the weight of the heaviest item and the weight of the
lightest item.

An operator enters weights for each item. The operator enters 0 when finished.
The algorithm will:

+ Take the weights of an item from the user.

«  Count the number of items.

« Tell the user if they have entered an invalid weight.

«  Output the weight of the heaviest item.

«  Output the weight of the lightest item.

Here is a sample output.

Enter the weight for the item, 8 fc 300

Enter the weight for the item, 0 T
Error. No negatives allouwed

Enter the weight for the item, . 908

Enter the weight for the item,

Enter the weight for the item,

Write an algorithm to meet the requirements.

Use pseudo-code or a programming language with which you are familiar.
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(Total for Question 8 = 9 marks)

TOTAL FOR PAPER = 80 MARKS

J
23

AR R0 0 O Turn over »
P 5 2 3 98 A 0 2 3 2 8 urhove




Find Personal Tutor from www.wisesprout.co.uk

e O O T O e S O 0 0
P DO NOT- WRITE IN THIS AREA S By NOTWRITE IN THIS AR BN S e DN O T WRITEINTHIS ARE L .
SRS, 01 ,%&%«vW&&«w&%&%&%@&.&&%a"“m%““"“W““““”w“w&.w“«“u%@%m..m&%ﬁ&%&ﬁ&&.\« s HYNOLIRITE N IR &f@u««w&.&.@WWW&
4 )
"uoIssa1dxa ay3} AQ PaUIWIDIBP S| PINIAXI S| <PUBWIWOI> 1¥3d34 AN3 <puewwod>
sawi} Jo Joaquinu 3y ‘doo| paj|043u0d UNOD SIWIL <uoissaidxa> 1343y
'90U0
<uolssaidxa> INN <puewwod>
15€9] 1k 91NJ9X3 1snw doo| 9y "dNJ3 S| <UOIIPUOD> [1IIUN <PUBWWOD>
$91N23x3 ‘do0| PaUOIIIPUOI-1S0d 1v3d3
"9NJ} S| <UOILPUOD> IS|IYM <puelwWOod> JTIHM AN3I <puewwod>
$91n23x3 'do0o| pauonIpu0d-3id 0Qd <uolpuod> JHM
41 N3 <puewwod>
"POINDAXI S| <pURWIWOI>
, 3s13
PUO3S 9SIMIDYIO ‘PIINIBXD S| <pUBWIWOD>
<puewwod>
15114 USY] 9NU1 SI <UOoISsaIdxa> J|
NJHL <uoissaidxa> 4]
41 N3 <puewwod>
"PR1INJ3AXD S| PUBWIWIOD UdY1 3NJ} S| <uolssaldxa> §|
NIHL <uoissaidxa> 4|
‘AeJIR [BUOISUDWIP-OM] B JO JUSWS|D UR O} aN|eA e subissy <dn|eA> Q1 [Xapujuwn|o) ‘xapujmoy] Aedy 135
"S9N|eA JO 195 B UM Aelie |eUOISUSWIP-3UO B SasI|ellu| [ ‘<anjeAa>] QL Aeny 135
‘AeJJE [BUOISUSWIP-3UO B JO JUSWS|D UB 0O} aN|eA e subissy <dnjeA> Q] [xspullheny 135
‘3|qeleA e 01 subisse pue uoIssa1dxa ue Jo anjeA ayi saindwo) <uolssaldxa> Q] d[qeuen 135
"9|gelIeA B 0] dNn|eA e subissy <anjeA> QJ 9|qeueA 135
xejuAs jo uoneuejdx3 xejuls
"9p02-opnasd oy} Jo 1ed 10U e SjoquwiAs < > ay] ‘paljddns 9q 01 pasu SoN|eA 10 SUOISSDIdXd 21aym $21ed1pUl < > dY ]|
19S puewwod 3p03-0pnasd
\ J

5 2 3 9 8 A0 2 4 2 8

P

24



Find Personal Tutor from www.wisesprout.co.uk

‘U 0} 0 WOJJ Jaquinu wopuels e sa1e1ausab siy | (U)WOANVHY
‘buiis 1o Aewse ue jo yibua| ay3 suiniay ()HLOSNIT
"uolduUNy e 1o ainpadold e sjjed (*** '<i919wWeled>) <pi>

NOILDNN4 AN3J <uoissaidxa> NYNLIY <pueWWOd>
NOILDNN4 NID3g (* ‘<4219Wweled>) <pi> NOILONNA

3¥NA3ID0Hd AN3
.whs_owuo‘_a e soauljog <puewwod>

3YNAID0Yd NIDIg (" ‘<u91vweled>) <pi> 3YNAID0Yd

‘uoidUNy e sauyaQg

3|1} 9Y3 0} PJ0I3J B SIUIM JUSWSILIS [ 1YM Yoe3

<piodai> <3[14> 1M
"3]1} € 0} pJOd3J B A

*9]1} 9Y3} WO} PI0OdI B Speal Juawaiels gy3y yoe3
<plodai> <3[14> AvIy
‘<d|qeleA> e 0} subisse pue <3|i}> B WOoJj PJ0d3J e Ul Speay

<IINSP>

*2dA1 paijpads Jo indui spes
Pout g Sped (2dA1) WOYS <saynuapr> JAIIDIY

"U3312s ay3 031 Indino spuag AV1dSIa OL <uoissaidxa> AN3IS

HOV3IdO4 dN3 <puewwo>>

‘etse ue Jo JUSWI|S Ydes 10} s91nd9x7 'd0oo| Pa[|0J1U0d JUNOD
0dQ <uoissaldxa> NOY4 <pI> HOV3 YOA

25

5 2 3 9 8 A0 2 5 2 8

P

404 dN4

<puewwod>
‘da1s e buisn dooj pajjos3uod 1UNo)
0Q <uolssa1dxa> ¢31S <uoissaidxa>

Ol <uoissaidxa> NOYL <p!> HOA

404 AN3J <puewwod>
0Q <uoissaidxa>

0L <uoissaidxa> WOYH <p!> HOA

"S3WIY JO JOqUINU PaX1) B <pueWWOd>

$21n29x3 "do0| P3]|043U0D UNOD

S i SN UM ION 0G° L a s NI ION OGS v SiHENTah
e R S b 55 e S ST




Find Personal Tutor from www.wisesprout.co.uk

BLANK PAGE

26

P 5 2 3 9 8 A0 2 6 2 8



-

e
Sl RN

s

FEEED

G
BN

‘J%

x

LR
OT WRI

W

SR
&
DO NC

S e ey
. Dowe TWRITE INTHIS A

<

4

- ,
B
e
20:0.
-

R
o
o

CH A
TSRS
Batelaters!
SR

%
IS AR
ol

% ,‘fv

s N I R B L A

Find Personal Tutor from www.wisesprout.co.uk

BLANK PAGE

P 5 2 3 9 8 A 0 2 7 2 8

27




Find Personal Tutor from www.wisesprout.co.uk

BLANK PAGE

28

P 5 2 3 9 8 A0 2 8 2 8





