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Section A

Answer all questions from this section. Answers must be written within the answer boxes provided.

1. Ambergate Creative is a digital advertising agency. Its designers create video adverts, banner
adverts and brand graphics on desktop computers.

(a) State one function of the control unit (CU) in a central processing unit (CPU). [1]

The agency’s web pages specify each colour with six hexadecimal digits. The first two digits give
the intensity of red, the next two give the intensity of green and the last two give the intensity of
blue. Each intensity is a decimal value from 0 to 255.

The agency’s brand colour is:

3CB4E6

(b) (i) State the decimal value of the green intensity of the brand colour. [1]

(ii) A designer changes only the red intensity of the brand colour, to 200 in decimal.
State the six hexadecimal digits for the new colour. [1]

(This question continues on the following page)
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(Question 1 continued)

A digital billboard that the agency manages is controlled by the following logic circuit. The circuit
has three inputs, A, B and C, and one output, Q. P and R are the outputs of two of the gates.

A

B

C

P

R

Q

(c) Construct the truth table for this circuit. [3]

A B C P R Q

Before a video advert is uploaded, it is compressed using a method that includes transform coding.

(d) Outline how transform coding allows each frame of the video to be stored using fewer
bits. [2]

(This question continues on the following page)
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(Question 1 continued)

The agency creates banner adverts for clients in many countries. The text in these adverts can
include Arabic, Chinese and Greek characters as well as English letters.

(e) Explain why the text in these adverts is stored using Unicode rather than ASCII. [3]
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2. Ambergate Creative’s office has a local area network (LAN) that connects its staff computers, a file
server and a web server. The LAN is connected to the internet through a router.

The agency’s network administrator has recorded these three IPv4 addresses:

172.64.10.9      10.12.200.7      81.144.20.7

(a) Identify the address that is a private IP address. [1]

The agency pays for a service that stores copies of its video adverts on servers in many countries.
Each viewer receives an advert from the server that is nearest to them.

(b) Describe one benefit and one limitation, for the agency, of delivering its video adverts
in this way. [4]

All the agency’s computers share the router’s single connection to the internet. Designers often
upload large video files to clients while other staff are browsing the web and sending emails.

(c) Explain how packet switching allows all these transfers to use the connection at the
same time. [3]

(This question continues on the following page)
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(Question 2 continued)

The web server holds the campaign web pages that the agency creates for its clients, so it must be
reachable from the internet. The agency places the web server in a separate network segment from
the staff computers and the file server. A firewall controls the traffic between the segments, and
allows web traffic from the internet to reach only the web server.

(d) Explain why the firewall should also block connections from the web server to the staff
computers and the file server. [3]
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3. Ambergate Creative uses a relational database to manage its advertising campaigns.

The tables CLIENT and CAMPAIGN are extracts from the database. Each campaign is for one
client. The Channel field shows where the campaign’s adverts appear, and the Budget field is the
campaign’s budget in euros.

The CLIENT table:

ClientID ClientName Sector City

C01 Harbour Bakery Food Bristol

C02 Velo Verde Cycles Retail Lisbon

C03 Ferncliff Savings Finance Leeds

C04 Kiko Toys Retail Osaka

C05 Pinecrest Hotels Travel Cork

The CAMPAIGN table:

CampaignID ClientID Title Channel Budget

P101 C02 Ride to Work Display 18000

P102 C04 Toy Box Live Video 42500

P103 C01 Fresh Every Morning Display 9500

P104 C02 City Commuter Video 27000

P105 C03 Save Smart Video 55000

P106 C04 Summer Play Social 12000

P107 C02 Trail Kit Sale Video 31500

The database was designed using a conceptual schema, a logical schema and a physical schema.

(a) List two details that are included in the physical schema of the database but not in its
logical schema. [2]

(This question continues on the following page)



– 8 –

(Question 3 continued)

The database administrator allows the agency’s account managers to use data manipulation
language (DML) statements, but not data definition language (DDL) statements. An account
manager tries to run these two statements:

ALTER TABLE CAMPAIGN ADD StartDate DATE;

UPDATE CAMPAIGN SET Budget = 10000 WHERE CampaignID = 'P103';

(b) Outline why only one of these statements is carried out. [2]

(c) Construct an SQL query to list the Title and Budget of every campaign that is for a
client in the Retail sector and is not shown on the Social channel, together with the
ClientName of that client.

The campaigns should be listed with the largest budget first. [3]

(This question continues on the following page)
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(Question 3 continued)

The agency also hires freelance photographers and stylists for photo shoots. The bookings are
currently recorded in a single table, SHOOT_BOOKINGS. The following rules apply:

• Each freelancer has a unique FreelancerID, each shoot has a unique ShootID and each studio
has a unique StudioID.

• Each shoot takes place on one date in one studio.
• Several freelancers can work at the same shoot, and a freelancer can work at many shoots.
• The fee is agreed separately for each freelancer at each shoot.

An extract of SHOOT_BOOKINGS:

FreelancerID FreelancerName ShootID ShootDate StudioID StudioName Fee

F12 Ana Ribeiro SH31 2027-02-08 ST1 Quay Studio 650

F17 Tom Okafor SH31 2027-02-08 ST1 Quay Studio 400

F12 Ana Ribeiro SH32 2027-02-15 ST2 Loft Nine 700

F20 Mei Lin SH32 2027-02-15 ST2 Loft Nine 520

F17 Tom Okafor SH33 2027-03-01 ST1 Quay Studio 450

SHOOT_BOOKINGS can be represented by the following notation:

SHOOT_BOOKINGS (FreelancerID, FreelancerName, ShootID, ShootDate, StudioID,
StudioName, Fee)

(d) Construct the database in third normal form (3NF) for the data in
SHOOT_BOOKINGS.

Identify the primary key and any foreign keys in each table. [5]



– 10 –

4. Ambergate Creative uses machine learning to plan and target its clients’ online adverts.

The agency trained a machine learning model on a cloud-based platform that uses many graphics
processing units (GPUs). The trained model now runs on the agency’s web server, which has no
GPU, and predicts which advert each visitor is most likely to click.

(a) Outline why the trained model can run on less powerful hardware than the hardware
that was needed to train it. [2]

A client that offers short-term loans has asked the agency to show its adverts mainly to visitors who
the model predicts are likely to be in financial difficulty.

(b) Outline one way in which this use of the model could harm the visitors who are
targeted. [2]
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Section B

Answer the following question, which refers to the case study. Answers must be written within the answer
boxes provided.

5. Visionary Studios is using a text-to-image diffusion model to produce concept art and advertising
images for its clients.

Visionary Studios’ diffusion model can be set to use different numbers of denoising steps. Starting
from the same random noise, an image generated in 50 steps takes about five times as long to
produce as an image generated in 10 steps, but it shows finer detail.

(a) Outline why using more denoising steps increases both the time taken and the detail
in the image. [2]

Visionary Studios has designed a cartoon mascot for a client. The mascot must appear in every
image of a new campaign, but each time the studio generates an image from a text prompt, the
mascot’s features are slightly different.

(b) Outline two ways in which Visionary Studios could keep the mascot’s appearance
consistent across the campaign. [4]

(This question continues on the following page)
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(Question 5 continued)

Some of Visionary Studios’ clients have said that they would be less likely to approve campaign
images if they knew that the images had been generated by AI.

(c) To what extent can bias mitigation and AI disclosure allow Visionary Studios to
maintain the trust of its clients and audiences? [6]
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