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ANSWER

1) Text (string, varchar); 2) Number (floating); 3) Boolean (logic); 4) Integer values;
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8 A school has a relational database with many tables. Each table has a key field.
When a report about a student is printed the age of the student is shown.

(a) Explain why AgeOfStudent would not be an appropriate attribute in the Student table.

(b) What attribute would be needed in the Student table to enable the report to show the age
of the student?

(c) Student test results are stored in the Result table. Design this table so that reports can
be generated which show student results arranged by subject and date.
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(d) Give an SQL statement that will find all students whose first language is Kazakh.

[Total: 7]
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Part Answer Mark | Additional Guidance
8 (a) Age will vary with time and is not a constant 1

value so will need updating regularly.

Or

Age can be calculated when required, thereby

saving storage space.

(b) DateOfBirth 1 Field name can be
anything which
indicates date of birth

(c) Result (ResultlD, StudentID, Subject, Date, 2 Student ID essential (1

Result) mark)
Result_ID not essential
but other three
attributes needed for 1
mark
Accept Grade/Mark as
alternative to Result

(d) SELECT * 2 1 mark for correct SQL

FROM Student formulation (accept any

WHERE FirstLanguage = 'Kazakh' listed attributes after
select)
1 mark for only using
Student entity (no
marks for over
complicated solution
using multiple tables)
Accept SQL with
terminating semi-colon
(needed in some
dialects, optional in
others)

(e) A foreign key is used to link 2 tables — for 1

example StudentID is a key field in the Student
table and a foreign key that refers to a student
record in the Result table.
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9 (a) With the aid of an example, explain the statement “Relational databases are normally
designed to reduce data redundancy”.

(b) Give two examples of access permission in a database management system. Your
answer should refer to both table content and structure.
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(c) What is the difference between archiving a database and backing up a database?





image11.png
(d) Explain the terms tuple and attribute as used in a relational database.

[Total:8]
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Part Answer Mark | Additional Guidance

9 (a) A company could store a record for each sale 2 1 mark for giving
including details of the customer and of the item details of what is meant
sold. This means redundant customer and item by redundant data and
data are stored. 1 mark for showing
If customer and item data are stored only once how the redundancy
in uniquely identified records in Customer and can be reduced (no
Item tables, to which foreign keys in Sales need to go for full
records refer, data redundancy is reduced. normalisation)

(b) Users are restricted in the changes they can 2 Answer shown is more

make to both the table data and the structure of
the tables.

Certain users may only be allowed to read a
limited set of tables or even fields within the
tables. Other users may be able to read all
tables but make no changes to any data. Some
users will be able to read and write all data.
Super users will be able to read/write any table
data and also to make changes to table
structure.

detailed than
necessary.

1 mark for recognising
that users can be
restricted on what they
can read and write in
terms of data

1 mark for recognising
that not all users can
alter structure even if
they can write data.
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(c)

A backup of a database is taken so that if any
fault is found with the working copy or it's
deleted or the system fails then it can be
restored to the point of the backup. The backup
may only be kept for a short time — e.g. until the
next backup is safely completed.

An archive copy of a database is taken at a
specific time (e.g. month end, year end) and will
be kept for an extended period of time (perhaps
indefinitely) as a permanent point-in-time record.

[2]

Answer shown is more
detailed than
necessary.

Must distinguish
between archive being
permanent record and
backup there “just in
case”

Accept reference to
taking backups at
regular intervals;
archive probably taken
less frequently.

(d)

An attribute is a property of an entity; a tuple is a
collection of attributes and their values
describing an instance of an entity.

Accept definition in
terms of an attribute
being a field and a
tuple being a record
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2 Explain the meaning of the following terms in the context of relational databases:

(a) relational

ITotal: 41





image15.png
Part

Answer

Mark

Additional Guidance

2 (a)

Relational means that the database comprises
multiple tables / entities which are linked / related
/ joined to other tables.

(b)

Primary key is the name given to a column / field
/ attribute or combination of attributes in a table
whose value uniquely identifies a row / record /
tuple in the table.

Accept an answer
which describes a
composite key.

(c)

Foreign key is the name given to a column / field
/ attribute in a table which is linked to the primary
key in another table.

(d)

An index links values stored in a table to their
physical location in the database which makes it
quicker to find data.

An index links a value stored in a specific field or
combination of fields in a table to the physical
location of one or more records, which makes it
quicker to find and sort records.

[Max 1]

Accept mentioning
either speeding up
sorting or searching or
both for max 1 mark.

Total
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3 Adatabase contains data about students in a school and the subjects they study. A first
attempt to define the database produces a table like this:

Students
Student ID 25788
First Name Arman
Family Name Marat

Subjects

English; Kazakh; Mathematics; Computer Science

Date_of Birth

25.11.1997

(a) Consider the data stored in the Subjects field and explain why this table is not in

normal form (1NF).

irst

(b) The Subjects field is removed from the Students table. A new table must be created to
store the data about subjects studied by each student.

Show the structure of this new table and identify:

e the primary key

e the foreign key which links to the Students table
e the data type for each attribute
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Part Answer Mark | Additional Guidance
3(a) Table is not in 1NF because the subjects field 1
contains multiple items.
1
Subjects could be broken down further [Max 1]
(b) A table called subjects studied should be Name of table doesn’t
added matter — no marks.
1 1 mark for a primary
Identifier Data Description key (bUt_COUId be a
Type composite of student /
ID Integer primary key subject).
foreign key links to
StudentCode Integer student table 3 1 mark for student
SubjectName String code field, 1 mark for
showing integer, 1
or mark for showing that
this is foreign key.
subjects studied (ID [int], StudentCode [int], .
SubjectName [string]) 2 1 mark for subject
StudentCode is foreign key name and 1 mark for
string.
Total 7





image18.png
3

(a) A database is used to store information collected from a survey of students in school.

Complete the table below giving a suitable data type for each field.

Field

Data type

Surname

Height in metres

Travels by bus?

Student number

4]
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2 A company stores details of the products that it sells in a database table. The table has the
following definition.

PRODUCT
Field Data type
ProductID (primary key) String
Description String
Price Decimal

(a) Write a SQL statement which will select the product description and price for all
the products that cost more than 5000 tenge.
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(b) The database also has a CUSTOMER table and an ORDER table with the following

definitions.
CUSTOMER ORDER
Field Data type Field Data type
CustomerlID (primary key) | String OrderID (primary key) | String
Name String CustomerlD String
Address String ProductID String
Email String OrderDate Date/Time

Explain the meaning of the term foreign key. Refer to the three tables PRODUCT,
CUSTOMER and ORDER in your answer.
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(c) The company sometimes changes the prices of its products.

Write a SQL statement which could be used to increase the price of all items in the
PRODUCT table by 5%.
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(d) Write a suitable definition for a new table which allows the company to keep a record of
all product prices over time. It should include a composite primary key.

[Total: 8]
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Part

Answer

Mark

Additional Guidance

2(a)

SELECT Description, Price
FROM PRODUCT
WHERE Price > 5000

1 for correct fields (no
mark for *)

Check each row
(SELECT, FROM,
WHERE)

(b)

A primary key from one table used to identify a
record in a second table is called a foreign key.

CustomerID and ProductID in the ORDER table
are foreign keys linking to the CUSTOMER and
PRODUCT tables.

1 mark for stating that
the foreign key links 2
tables

1 mark for identifying
the specific keys (need
to refer to all 3 tables in
the answer)

(c)

UPDATE PRODUCT
SET Price = Price * 1.05

Full answer for 1 mark
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(d)

PRODUCT_PRICE

StartDate Date/time
ProductiD String
Price Integer

StartDate and ProductID can be used as a

composite primary key.

Table name not
important

1 mark for structure
(can show composite
primary key in the table
definition)

1 mark for composite
key

Accept table definition
which also includes
EndDate as a field

Field names not
important as long as
they are clear (ege
accept PriceStartDate,
BeginDate etc)

Accept Decimal for
Price

Data type for each field
is important

Total
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(a) 3anonHuTe TabnUUy Hwke, YTOObLI MOKa3aTb TUM AAHHLIX KAKAOro Nons (4 CTPOKW yxe
3anorHeHb!).

Umsa nonsa Tun faHHbIX

HazBanue npojaykra

Howmep sueiiku Integer
MuHuMasbHbIe

Integer
TpeGoBaHUs
CroumocTh
HauMCHOBaHUA
HWwms nocraBmuka String
Anpec nocrasmuka String

Tenedon nocrasumka

Conepxanue

4]

(b) HexoTopble noctaBlimku gocTaBnsioT B «Burger-fun» 6onee ogHoro Buaa npoayKToB.
Ob6bsAcHUTE, novemy MHOpMaLUs, XpaHawasaca B Tabnuue, AomkHa ObiTb pasgeneHa
mMexay ABYMS CBA3aHHbIMM Tabnuuamu.
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(c) OnuwwTe, Kak Taﬁnmuy MOXHO pasgenntb Ha OBe CBA3aHHbIE Tabnuubl. B cBoi oTBET
BKNO4uTe I'IOﬂpOﬁHOCTI/I CBA3N Mexay Tabnuuamu.
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Part Answer Mark | Additional Guidance
10 (a) Accept Text/
Field name Data type 1 alphanumeric instead of
ProductName String string
NumberinStock Accept Integer for the
MinimumRequired 1 $°St per Ite:|n (Kazdakh
CostPerltem Real/Currency enge mostly used as
SupplierName whole num bers)_
S EPI_ Add 1 Accept Yes /No instead
UpplIerAcdress - 1 of Boolean
SupplierTelephone String
ContainsNuts Boolean
(b) Ensure correctness/avoid anomalies 1 Any 3 reasons with 1
mark each
Easier to update supplier data 1
Avoid wasted storage space 1
Supplier to product is a one to many relationship 1
Max 3
(c) Create table for products and another table for 1 Accept correct reference
suppliers to foreign key
Product table will contain a field suppliercode 1
This will link to the suppliercode in the supplier 1
table
Total 10
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3 A social network stores data about its users in tables in a relational database.

(a) Complete the table below to show four appropriate fields for the USER table.

Identifier

Data type

DateOfBirth

(b) Explain which field is appropriate as a primary key.

4]
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(c) (i) The social network shows a list of a user’s friends. Complete the following table
design for a database table that stores the primary and foreign key.

Identifier Data type

[2]

(ii) Explain how primary and foreign keys could be used to represent the relationship
between the user and the user’s friends.

[Total: 9]
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Part Answer Mark AO Further Information
3(a) 1 each AO1 Allow string for ID field.
Identifier Data type line
UserID Number Allow any other reasonable fields.
Name String
Gender String
DateOfBirth Date
[max 4]
(b) Field will be a uniquely generated such as: 1 AO1 Allow email if it has been included in the set
. ID of fields; must state that email is unique.
. Email
(c)(i) AO1
Identifier Data type 1 . .
UserlD Number / String 1 Must show a table with 2 fields.
Fri dID i
tien Number / String If email was used as ID above then accept
email here.
(ii) Each record of the table represents a relationship. 1 AO1 If UserID was string above then accept it
here.
If a person has 5 friends, then there will be 5 rows for that person. 1
FriendID is a foreign key which refers to the same primary key 1
as the UserID foreign key.
Use relationship one-to-many 1
[max 2]
Total 9
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3 Explain the meaning of the following terms:

Data dictionary
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Data manipulation language (DML)

[Total: 8]
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Part Answer Mark AO Further Information
3 The data dictionary describes a database / technical documentation 1 AO1 Accept Metadata of data
It does this by listing all the variables, constants, forms, tables and 1
fields in the database / software
The DDL is the language used to describe a database 1
It is used to write all the rules needed .... 1
..... to create the tables and other objects in the database 1
Used to change the structure of the DB or table 1
[max 2] Accept examples: ALTER, DROP, CREATE
DML is the language used to select data from tables in a database 1
It is used for updating/deleting ... 1
....making other changes to the database 1
[max 2] Accept examples: INSERT, DELETE, UPDATE,
SELECT

Third normal form means that the database is already in second 1
normal form
Fields attributes are removed from the table which are not fully 1
dependent on the primary key
There are no non-key attributes that depend on another non-key 1
attribute

Total 8
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3 (a) A database is normalised to third normal form (3NF).

Explain what happens in the three stages to normalise a database.

1NF o
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(b) (i) The following data about individual flights is stored in a database:

Plill:;)t Pilot Name | Plane ID :Iaa:l: Airport ID | Airport Name Country
P001 A Banks P2356G B747 LAX Los Angeles USA
P003 F Jones P3526T B465 LGW Gatwick UK
P004 C Staines P7283J B783 SCO Aktau Kazakhstan
P001 A Banks P7283J B783 LAX Los Angeles USA
P003 F Jones P2356G B747 LAX Los Angeles USA

Draw an Entity Relationship Diagram (ERD) to show the tables which would be
needed to store this data in a relational database in 3NF.

[4]
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(ii) Give an SQL statement to find all the countries that begin with the letter U.

................................................................................................................................ (2]
(c) Define the term composite key.
......................................................................................................................................... [
(d) Define the term foreign key.
[1]

[Total: 11]
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Part Answer Mark AO Further Information
3(a) 1NF — removes groups of repeating data / data must be atomic / includes a 1 AO1 Award 1 mark for each of the three
primary key. stages.
2NF — removes fields not dependent on the primary key. 1
Removes non-key dependencies.
3NF — removes fields that depend on other non-key fields. 1
3]
3(b)(i) AO2 Award 1 mark for flight table (or
e equivalent).
=3 Award 1 mark for each correct
relationship.
[Max 4]
3(b)(ii) SELECT country FROM airport 1 AO2 Fields name need not be exactly as
shown.
WHERE country LIKE 'U%' 1 Accept substring matches on first
character.
2]
3(c) A composite key consists of two or more keys/fields which together uniquely [1] AO1
identify the record.
3(d) A primary key value in a related table which is the same and links to a record in [1] AO1
another table.
TOTAL 1
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1

A private parking uses the table of a database for registering cars.

Model Arrival Departure InTheParking CarNo
Model A 11/05/2020 22:15 | 12/05/2020 08:11 [m] 237BLMO1
Model B 10/05/2020 17:47 [ 040XSA08
Model C 08/05/2020 00:24 [ 127ADA01
Model D 10/05/2020 23:21 11/05/2020 10:58 [m] 503UMR04
Model E 11/05/2020 16:36 | 12/05/2020 07:12 O 040PNTO1

(a) Define the data types for each field.

Field

Data type

Model

Arrival

Departure

InTheParking

CarNo

(31
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(b) (i) Name the attribute that can be used as the primary key of this table.

[Total: 5]
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Part | Answer Mark AO Further Information
1a | For fields: Model and CarNo: text / varchar / 1 AO1 | 1 mark for each different
string data type
For fields: Arrival and Departure: Date and Time 1 Do not accept only Time
or Date type separately
For fields: InTheParking: Boolean 1
[Max: 3]
1b(i) | CarNo 1 AO1
1b(ii) | Foreign key is a key used to link two tables 1 AO1
together.
Foreign key is a field (or collection of fields) in 1
one table that is the primary key in another table.
[Max: 1]
Total 5
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A database stores the data of contacts in a table.

Contacts
UserName City Phone CityCode
Arman Almaty 252631, 258998, 257754 7272
Sofia Astana 215828 7172
Gulmira Taraz 236909, 234885 7262
Maksat Astana 212223 7172

(a) Give one reason why this table is not normalized.

(b) Normalize the database to the first normal form (1NF).

[2]
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(c) Normalize the database to the third normal form (3NF) indicating primary and foreign
keys.

(31

[Total: 6]
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Part | Answer Mark | AO Further Information
2a | Not all attribute values are atomic. 1 AO1
Some users have more than one phone number. 1
[max 1]
2b AO2 | 1 mark for correct filling of
UserName | City Phone CityCode values in Phone column
Arman Amaty | 252631 7272
Arman Amaty | 258998 | 7272 1 mark for correct filling of
Arman Amaty | 257754 7272 other three fields
Sofia Astana | 215828 | 7172
Gulmira Taraz 236909 7262
Gulmira Taraz 234885 7262
Maksat Astana | 212223 | 7172 [max 2]
2c | For 3 tables with correctly identified fields. 1 AO2 | Accept other correct
variants of normalizing
For correct indication of primary keys. 1
Accept answer
For correct indication of foreign keys. 1 represented in ERD
Example:
Table 1 (IDuser, UserName)
Table 2 (CityCode, City)
Table 3 (IDphone, Phone, IDuser*, CityCode*)
[max: 3]
Total 6
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5 The table “Journalists” is given below.

ID Name DateOfBirth City Gender Publications
1 Arman 12/05/1991 Almaty Male 0

2 Karina 08/05/1997 Nur-Sultan Female 2

3 Pavel 07/02/1996 Karaganda Male 7

4 Timur 11/11/1984 Pavlodar Male 4

5 Sabina 06/01/1993 Female 10

6 Dana 14/07/1989 Shymkent Female 7

(a) Write an SQL statement to select all records.

(b) Write an SQL statement to select names and dates of birth of all males who have
no more than 5 publications.

[Total: 9]
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Part | Answer Mark | AO Further Information
5a | SELECT* 1 AO2 | Ignore punctuation at the
end of the lines
FROM Journalists 1
[2]
5b | SELECT Name, DateOfBirth 1 AO2 | Accept other correct
queries
FROM Journalists 1
Ignore punctuation at the
WHERE Gender="Male" AND Publications<=5 1 end of the lines
For using AND 1
[4]
5¢c | UPDATE Journalists 1 AO2 | Accept other correct
queries
SET City="Almaty"” 1
Ignore punctuation at the
WHERE Name="Sabina" 1 end of the lines
[max 3]

Total
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2 Arelational database needs to be constructed for a booking system for a small restaurant.
Initially, there are two database tables:
Table (TableNumber, NumberOfSeats)
Booking (BookingDate, BookingTime, TableNumber, PersonName)

(a) Give an SQL statement which will find all booked tables for 21 August 2014. It should
show the number of the table, the number of seats, the name of the person booking the
table, the time for which it is booked and no other fields.
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2 A database for a small café is created and contains the following 4 tables:
Dishes (DishlID, DishName, Price)
Bills (BilllD, TableNumber, Date, Time)
Orders (BilllD, DishID, Quantity)
Tables (TableNumber, PeopleNumber)
(@) (i) Underline primary keys in the tables above. [2]

(ii) Draw an entity-relationship diagram (ERD) of the database.

(3]
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(b) Write a SQL statement that shows all the dishes that were ordered on May 15, 2022.

(d) A data dictionary describes tables. Name two items that are included in the data
dictionary.

[Total: 13]
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Part | Answer Mark | AO Further Information
2a(i) |Primary keys for 3 tables (Tables, Dishes, 1 AO2 |Do not award mark if at least

Bills) one table is missed

Dishes (DishID, DishName, Price)

Bills(BillID, TableNumber, Date, Time)

Tables(TableNumber, PeopleNumber)

Composite key in Orders table 1

Orders (BIlllID, DishID, Quantity)

[2]

2a(ii) AO2 |Award 1 mark for each

(3]

connection
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2b

SELECT Dishes.DishName
FROM Dishes, Bills, Orders
WHERE Bills.Date =’15.05.2022'
AND

Orders.BilllD = Bills.BilllD and
Dishes.DishID=0rders.DishID;

or

SELECT DishName

FROM Dishes JOIN (Bills

JOIN Orders ON Bills.BillID = Orders.BilllD)
ON Dishes.DishID = Orders.DishID

WHERE Bills.Date1="5/15/2022’;

AO3

Award 1 mark if at least
structure SELECT FROM
WHERE was presented

Accept correct Left, Right,
Inner, Full outer join

Ignore punctuations

Award 1 mark for two correct
relationship conditions

2c

add columns in an existing table
delete / drop columns in an existing table

modify columns in an existing table

AO1

Accept any reasonable
answer
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2c

add columns in an existing table
delete / drop columns in an existing table

modify columns in an existing table

AO1

Accept any reasonable
answer
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change name of table

[max 1]
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2d |primary / foreign keys 1 AO1
indexing 1
validation rules for all attributes 1
field length 1
data type 1
field name/column name/attribute 1
table name/entity 1
examples of data 1
[max 2]
Total 13
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(b) The restaurant would like to stay in touch with regular customers. Show a suitable
structure for a Customer table that can be used to store contact details including the key
field. Explain your choice of key field.

(c) Draw an entity relationship diagram showing the relationships between the three entities
represented by the three tables.

(2]
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(d) What will be the key field for the Booking table? (You may not add extra fields to the
table)

[Total: 8]
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Part

Answer

Mark

Additional Guidance

2 (a)

Select TableNumber, PersonName,
BookingTime, NumberOfSeats from Table join
Booking on Table.TableNo = Booking.TableNo
where BookingDate="21-Aug-2014’

1 mark for correct table
join; 1 mark for correct
where clause; 1 mark
for correct field list
Accept “join”, “Inner
join”, “left join”

Accept any order of
fields and tables.
Accept dates inside #
marks instead of
quotes

Accept SQL with
terminating semi-colon
(needed in some
dialects, optional in
others)

(b)

Customer(CustomerlD, CustomerName, Email)
Name will not be unique so an identifying
number is used for the customer.

1 mark for suitable field
as key (needs to be
unique so not name)
1 mark for some means
of contacting customer
(address, phone, email)
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1 o S 1

Table

—Q Booking %— Customer

(c)

diagram above

Diagram should show 1
to many relationship
from customer to
booking and from
tables to booking (any
acceptable
representation)

(d)

The key field for the Booking table will be a
composite key made from BookingDate,
BookingTime and TableNumber

Do not accept any
solution which adds a
new field as key field





