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QUESTION # 1. By: Sir Aaqib Khan
May/June 2018 Paper - 12/9608 | Question No. 7 | By: Sir Aaqib Khan
7 Asocial media website has a relational database, WEBDATA, that stores the site’s information.

The database @e tables to store users’ details, and details of the images and text that they
post.

USER fUserName,) Firs e, SecondName, DateOfBirth)
PHOTO (PhotoID, Use e, Comment, UploadDate)
TEXTPOST (PostID, UserName, DateOfPost, TheText)

(@) (i) Explain how the relationship between the tables USER and PHOTO has been implemented.

J cs BY AQIB KHAN |

(ii) Draw the entity-relationship (E-R) diagram to show the relationships between the three
tables.

| PHOTOR USFR _rexrrost

[2]
(b) A database administrator decides to enforce referential integrity.

Use an example from the database WEBDATA to explain what is meant by referential

—

integrity. —

ks use. o make...sure. tho fable.......
NoF +o
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(c) The database has been normalised to Third Normal Form (3NF).

Define the three stages of database normalisation.

o
we.No..X6peaking Hroup. wﬁaﬂ'nbules ...................... z
2NFTF\@<JCULO Showld. be. . miNF ....... NG .. §
fOJ"HQ/(AC DN Y - e m
...... Ia»blcShoch(bcmdNFNo o
+rons A — <
' :f S
(d) The following shows sample data from the USER table. 3
UserName FirstName SecondName DateOfBirth U
gemi23 John Smith 01/01/1995 —
purpleSky Muhammed Al 23/02/1956
OpenWindow Sunny Amir 03/03/1997
bluebird127 Raziya Bello 04/03/1982
(i) Write an SQL script to create the USER table.
CREATE... TRBIE..VSER Lo
User Nam2... VARCHAR..(30)... [Nex. Nuld).....
.............. _Firsk Nome yARCHAR(30)
.............. Seronqll\lwm(“ﬁ?fao')
................................. Bn“\DOJ'G)
e PEAE m\ake:tlvthmQ _______________________________________________
.................. 9
....................................................................................................................................... [5]
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(ii) The database administrator needs to alter the USER table. A new field, Country, needs
to be added.

Write an SQL script to add the field Country to the USER table.

BUTE R T BBLE R e
.m).o....mum.:.‘z.....vax.c.m,- .............................................................................
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QUESTION # 2. By: Sir Aaqib Khan
Oct/Nov 2019 Paper - 12/9608 [ Question No. 4 | By: Sir Aaqib Khan
4  Anushka needs to store information about bookings at a sports club.

(a) Anushka has a file-based storage system. She wants a relational database.

(i) Describe the features of a relational database that address the limitations of Anushka’s
file-based system

..da}o ud SQ ...... ‘H'xa} ...... cl akL ................... onld .....

ufnlm)e onee.V Raferential !.n.t.jm.ﬁa ..................
con..! b eer\{lmfecl .......... which..makey. ik \ CodI®...

3
%‘
é?
;%
§
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(ii) The relational database design needs to be normalised. The following statements
describe the three stages of database normalisation.

Complete the statements by filling in the missing words.

For a database to be in First Normal Form (1NF) there must be no YBﬁQQ}lY\a .....

groups of attributes.
For a database to be in Second Normal Form (2NF), it must be in 1NF, and contain no

m’"l'l .............. key dependencies.

For a database to be in Third Normal Form (3NF), it must be in 2NF, and all attributes

must be fully dependent on the .. Fn ........................... .
[4]
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(b) The normalised relational database, SPORTS CLUB, has the following table design.
MEMBER (MemberID, FirstName, LastName, MembershipType)
SESSION (SessionID, Description, SessionDate, SessionTime, NumberMembers)
TRAINER (TrainerID, TrainerFirstName, TrainerLastName)

MEMBER SESSION (MemberID, SessionlID)

SESSION TRAINER (SessionID, TrainerID)

(i) Anushka has designed an entity-relationship (E-R) diagram for SPORTS CLUB.

Complete the entity-relationship (E-R) diagram.

J cs BY AQIB KHAN |

MEMBER P SESSION
MEMBER SESSION - SESSION TRAINER
TRAINER

[2]
(ii) Anushka first needs to create the database that she has designed.

Write a Data Definition Language (DDL) statement to create the SPORTS CLUB
database.

CRERTE. _DATRGRSE. SPORTS_(LUB ...
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(iii) The table shows some sample data for the table SESSTON.

SessionID Description | SessionDate | SessionTime | NumberMembers —
21PL Pilates junior 04/04/2020 18:00 15 -
13AE Aerobics senior | 04/04/2020 19:00 20 <
33WG \a’\gf/iagm'ggng 04/04/2020 10:00 10 E

Write a DDL script to@w 9
CREAT k. . TABLE. SESSAOMNC 0/
. Sassion ... VARCHAR [5) PRIMARYKEN ... <
_Deseription VARCHAR (504 ... &
Session Dol DAIE 1. é
Joegion TR TaME -

(iv) Write a Data Manipulation Language (DML) script to return the first name and last name
of all members who have Peak membership type.

o M BE R o
wngre.. memberﬁhip...’f e = "Peak” .o
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QUESTION #3 By: Sir Aaqib Khan
Oct/Nov 2020 Paper - 12/9608 | Question No. 5 | By: Sir Aaqib Khan

5 A telatcher uses a relational database, RESULTS, to store data about her students and their test [
results.
(a) Describe the l—)_eneis to the teacheroﬁing a relationa.l database instead of a file-based E
approach.
bois. beruwde reduce. deden >
Yedundany..,. dakoY. . i.s ....... staed .onzs and.. |
Linked . g, ks o
Leadl  aca ' :
differgnt.. WK N It m
dade.... m.faz/.ao. ﬁ@ ....................................................................................... é
................................................................................................................................................... [,

(b) The teacher sets up the RESULTS database using a Database Management System (DBMS).

(i) Explain the ways in which the developer interface of a DBMS will help the teacher set up
the database.

Frovides . 100l +o creale. . tables, fiels. . (n‘ .
keys..and...relationghip 0ed .« .ﬂ.\.l.@.ws...__:l»hg_
Yaachox... fo défino... ng}oﬁ{rmg ....... Mhaf ........

(ii) The DBMS creates a data dictionary for the RESULTS database.

Identify three items that will be included in the data dictionary.

L G NI e

}"\6]457284 ..................................................................................................
[3]
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(c) The RESULTS gatabase has the following structure:

#/ID, FirstName, LastName, Class, TargetGrade)

Student [ STUDENT
Foreign key g+ B , ’ D STU DGNT——- 1—E§ r
L Fivsk Name STUDENT

_—
TEST (TeStID,| Topj MaxMarks)
) ((Fk) Z
STUDENT TEST (Stu 1D, TestID, Mark) <
(i) Complete the following table by giving one example of each database term from the E
database RESULTS. Give both the field name and the corresponding table name.
Database term Field name Table name a
Primary key <
O
I

[3]

(ii) Tick (v)) one box to identify whether the database RESULTS is in 1NF, 2NF or 3NF.
Justify your choice.

1NF 2NF 3NF

\/’

Justification: ECM’P\%[@ ......... F\&BOPY\' ......................

kayv. and... M.....i§.........OQ...m.fzeaif.nt_ mf
YOThed ...

NoX oon. ke _______.Fi_@._lA.__&fen.c{.s ________ on.
6\01‘&3 ....... e TITUTE OFE.O/A. LEVEL .. 3]

(iii) Complete the Data Manipulation Language (DML) script to display the Student ID, mark
and maximum marks for all tests with the topic of ‘Programming’.

SELECT StudentID, Mark, maxﬂﬂc«r]@ .......................

FROM STUDENT TEST, .......... T_E ST— .............................
WHGRGTZSE- ............... Topic = "Programming"
anp ... LEST:TestID. .. - .STUDENT.. TEST: 1ESTID,

[5]
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(iv) The teacher wants to implement validation to make sure that all data entered into the
database RESULTS are reasonable.

Name three different methods of data validation that can be used in the RESULTS
database. Describe how each method will limit the data that can be entered in this

database. z
Method 1 .LBNAHN. CRECK e J
Description = l-lm“' ...... 'H"@ ....................... CX"QAB-"O:L ........... §
ChQKOCHC e m
Method 2 ... LG ChOCK e a

Description AhC.. MU'GOYC[G% ..... mU»M“IDe ..................... <
oha..digik... f@_l.l.dwe_c.{_.__b_sd _________ one lotter. ... >
Method 3 Tﬁfeq’iéfk ..................................................................................

. n
Description The QXMW TNAXRS .. 'Fot ....... Q {'@Q‘(\ ............... @)
muwek be an inde3Qfe —
[6]
(d) The teacher stores the database on the desktop computer in her classroom.
(i) Explain why it is important to keep the database secure.
—‘— e
e prevenk. ik...£ romcla}mlos%%mf ....................
LnountonsSod . aceeste. . L e
..................................................................................................................................... [2]

(ii) Explain the ways in which the teacher can use data backup and disk mirroring to limit the
amount of data lost in the event of hardware failure.

Data backup

................... (? OS’?O"'S‘“O)MQ!TOI(AQYECOW%

Disk mirroring

Date s wnten. fo. diffran b dicks ;50
o the. evenk o hudwore falwe o .
Second c.@..@ﬂ .......... m wd ......... inmnedialt,. avorlable. .
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QUESTION #4 By: Sir Aaqib Khan
May/June 2021 Paper - 12/9608 [ Question No. 4 | By: Sir Aaqib Khan
4 K2 Mountain Guiding is a company that runs courses teaching people how to climb mountains.

The company uses a file-based approach to store and retrieve data.

(a) Describe three drawbacks of a file-based approach compared to a relational database.

Drawback 1 ‘n%@‘c‘”é ....... W(’e ...... g fm\_ﬂ\om ......
stowed in file

TAK (The AQIB KHAN)- An institute of O/A level

Aki.Khan @) CS By AQIB Khan @3 CS By AQIB KHAN & TheAkikhan.com @ +92 3145030717

J cs BY AQIB KHAN |



SIR AQIB KHAN - AKI AS P1 CHAPTER | 8

(b) Each course has a destination and a trip date, and is run by a guide.
Customers can book a place on one or more courses.

The following table shows part of the stored file: —
Customer Customer Guide | Destination Trip z
name date of birth date <
Jay Patel 10/10/1976 Artem Elbrus 06/03/2023 §

Paul 10/04/1999 Kenton K2 01/03/2022

Schloss m
L |

Mina Wang 03/03/2000 Kenton K2 01/03/2022 O
paul 10/04/1999 safia | Mont Blanc | 07/07/2024 <
Schloss >
Jay Patel 10/10/1976 Safia K2 04/04/2023 m
The company has decided to create a relational database to replace the current file-based (7))
approach. U

i

Identify three reasons why the data in this table is not in First Normal Form (1NF).

L dnere 1S Do uni

bauide..and 4. .....!’.odc.im..,]\.]) ..... have. wpartod T ........ )
alhibules .
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(c) The table, GUIDE TABLE, is created.

Each guide has a unique guide ID.

Part of the table GUIDE TABLE is shown:
GuideID Guide DateOfBirth Gender
1 Artem 07/03/1992 M
2 Kenton 08/04/1984 M
3 Safia 10/10/1999 F

Write a Data Definition Language (DDL) statement to define the table GUIDE TABLE.

CREATE. TA8E . Oudk o TBBLE.C

Dot R B DATE Lo
bender (MR (ke A Ll L B
PR AR K D) e,

J cs BY AQIB KHAN |
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QUESTION #5 By: Sir Aaqib Khan
Oct/Nov 2021 Paper - 12/9618 [ Question No. 6 | By: Sir Aaqib Khan
6 Ashop sells plants to customers. The shop manager has a relational database to keep track of the

sales.

The database, PLANTSALES, has the following structure:

PLANT (PlantName, QuantityInStock, Cost)

CUSTOMER (CustomerID, FirstName, LastName, Address, Email)

PURCHASE (PurchaseID, CustomerID)

PURCHASE ITEM (PurchaseID, PlantName, Quantity)

(a) The database is normalised.
(i) The table lists the following three stages of normalisation:

*  The first stage is from a database that is not normalised (ONF) to First Normal Form
(1NF).

*  The second stage is from 1NF to Second Normal Form (2NF).

*  The third stage is from 2NF to Third Normal Form (3NF).

J cs BY AQIB KHAN |

Tick (v') one box in each row to identify the appropriate stage for each task.

Normalisation stage

ONF to 1INF | 1NF to 2NF | 2NF to 3NF

Task

Remove any partial key dependencies

Remove any repeating groups of attributes /

Remove any non-key dependencies ’\/

(2]

(ii) Draw an entity-relationship (E-R) diagram for the database PLANTSALES.

PLANT CUSTOMER

a |

PURCHASE ITEM > PURCHASE

3]

[
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(b) Tre shop manager uses atabase Management System (DBMS).

Describe the purpose and contents of the data dictionary in the DBMS.

M stores.. .meta. data. . cboud... Fhe. .
dato bage, ... Forexamf)'e ......... foild ...

ANnd..2Abl@. DO

(c) The shop manager uses both Data Definition Language (DDL) and Data Manipulation
Language (DML) statements to create and search the database.

(i) Complete the DML statements to return the total number of items purchased with the
purchase ID of 3011A.

SELECT SUM(QHQD'{'I%YY' ................... )
FROM PUR(HRSG——-D-E”\ ........ ;
WHERE PUJCP\OX'QID ........................... 30)IA ............................. ;

[4]

(ii) Write DDL statements to include a field in the table PURCHASE to store the date of the
order.

BLTER.. TARLE. PR BB oo
AoD...0rderDale. . DATE &
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QUESTION # 6 By: Sir Aaqib Khan
May/June 2022 Paper - 13/9618 [ Question No. 6 | By: Sir Aaqib Khan

6 A relational database, TECHNOLOGY, stores data about the staff in a company and the computer
devices used by the staff.

The database has the following tables:
STAFF (StaffID, FirstName, LastName, DateOfBirth, JobTitle)
DEVICE (DevicelID, Type, DatePurchased, StaffID)

(a) Describe the relationship between the two tables. Refer to the primary and foreign keys in
your answer.

J cs BY AQIB KHAN |

(b) The database uses a Data Definition Language (DDL) and Data Manipulation Language
(DML).

(i) Complete the SQL script to return the number of devices stored in the database for the
staff member with the first name ‘Ali’ and last name ‘Khan’.

SELECT ...cceeeneens COUNT ............................. (STAFF.StaffID)

FROM STHW ...........................

INNER JOIN DEVICE

GN ........................................ STAFF.StaffID = DEVICE.StaffID

WHERE STAFF.FirstName = 'Ali'

................... @ ND STAFF.LastName = 'Khan';

[4]
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(ii) The table DEVICE needs a new attribute to store whether the device has been returned
by the staff member, or not.

Write a Structured Query Language (SQL) script to insert the new attribute into the table

DEVICE.
BLTER . TPBLE DV e
ADD. Returned  Boolean s ..o

(c) The database is in Third Normal Form (3NF).

Complete the table by describing the three normal forms.

Normal Form Description

J cs BY AQIB KHAN |

First Normal Form (1NF)

Second Normal Form (2NF)

Table. shotdd _ba. in ANF: T
contents (No ks  depondery
‘mw‘r\vﬁ% 1’03) ........................

Third Normal Form (3NF)
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QUESTION #7 By: Sir Aaqib Khan
May/June 2023 Paper - 11/9618 [ Question No. 2 | By: Sir Aaqib Khan

2 Anorganisation uses a database to store data about the types of bird that people have seen. o
(@) The database is managed using a Database Management System (DBMS). z
(i) State whatis meant by a data dictionary and give one example of an item typically found %
in a data dictionary. !
pefinition ..Dodo._abouk the dado  incafekege m
Example mld ..... ﬂﬂmaf ......................................................................................... <
[2] (0
(ii) State what is meant by data integrity and give one example of how this is implemented O
in a database.
Definition m‘-’-‘H'O;{ 0{ Wk\f\q o .. Md@hSMUClL'Q ......
onsiont- 8. . RS AN B .
Example Va)lqbbo"dﬁ- ........ Vldég ..........................................................................
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(b) The database, Birds, stores information about the types of bird and the people who have
seen them.

Data about each bird seen is stored with its location and data about the person who saw the
bird.

Database Birds has the following tables:

BIRD TYPE (BirdID, Name, Size)

BIRD SEEN (SeenID, BirdID, Date, Location, PersonlID)
PERSON (PersonID, FirstName, LastName, EmailAddress)

(i) Complete the table by identifying two foreign keys and the database table where each is
found.

Foreign key Database table

J cs BY AQIB KHAN |

Bird (N BIRD — SEE
Qorson |0 BIRN— SEEN

(ii) The database Birds has been normalised.

[2]

Draw one line from each Normal Form to the most appropriate definition.

Normal Form Definition
First Normal Form (1NF) All fields are fully dependent on the primary key.
Second Normal Form (2NF) A There are no repeating groups of attributes.
Third Normal Form (3NF) / There are no partial dependencies.

[1]
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(iii) Part of the database table BIRD TYPE is shown:

BirdID Name Size
0123 Blackbird Medium
0035 Jay Large Z
0004 Raven Large %
0085 Robin Small x
The database only supports these data types: e
character 0
varchar <
Boolean
integer >-
real m
e date m
time O
Write a Structured Query Language (SQL) script to define the tabl«{m s
CREALE TTARLE. . BYA e JUDC e

e VREeTR Q) SN IR ) ... ......
__________ PRURARY. KEY. (BIROIND
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(iv) The database tables are repeated here for reference:
BIRD TYPE (BirdID, Name, Size)
BIRD SEEN (SeenID, BirdID, Date, Location, PersonID)
PERSON (PersonID, FirstName, LastName, EmailAddress)

Complete the SQL script to return the number of birds of each size seen by the person
with the ID of J_123.

SELECT BIRD TYPE.Size, ............. (OUNT .............. (BIRD TYPE.BirdID)

AS NumberOfBirds

FROM BIRD TYPE, ... BIRD.—SEEN..

waere . RIRD.—SEENy. PersantD)... - ng 123"

AND BIRD TYPE.BirdID = Birn. Seens BIRLID. ..
ArROVP.BY ... BIRD TYPE.Size;

J cs BY AQIB KHAN |

[5]
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