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(c) What safeguards are needed to stop the fish tank temperature rising too high?

©UCLES 2014 221001/5P16

9
7 Ahmed uses the Internet for some time and is puzzled by the terminology.

(a) Draw a line to match each description to the appropriate technical term.
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Andrew sends a large document to a printer.

(a) State the name for the area of memory used to store temporarily the data being sent to the
printer.

W]
(b) The printer runs out of paper during the printing job. A signal is sent back to the computer to
stop temporarily its current task.

Name this type of signal.
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Show how 07:30 would be represented by these two registers:
c

Minutes

() Describe how the microprocessor can determine when to sound the clock alarm.
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13

(d) The LCD (liquid crystal display) on the clock face is back-lit using blue LEDs (light emitiing
diodes). The brightness of the clock face is determined by the level of light in the room. The
amount of light given out by the LEDs is controlled by a control circui.

Describe how the sensor, microprocessor and LEDs are used to maintain the correct
brightness of the clock face.

(¢) Modern LCD monitors and televisions use LED back-lit technology.
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8]
(¢) Modern LCD monitors and televisions use LED back-lit technology.

Give two advantages of using this new technology compared to the older cold cathode
fluorescent lamp (CCFL) method.

1
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The majority of mobile phones use touch screens. Three common technologies are used by
different mobile phone manufacturers.

Choose one of the following mobile phone technologies:
.+ resistive
«  capacitive

e+ infrared

Chosen technology -

(i) Describe how your chosen technology works to allow a user to make selections by touching
the screen.

2]

(ii) Give one benefit and one drawback of your chosen technology when used on mobile phone
touch screens.
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(ii) Give one benefit and one drawback of your chosen technology when used on mobile phone
touch screens.

Benefit
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Four input devices, four descriptions and four applications are shown below.

Draw a line to connect each input device to its correct description. Then connect each description
to its correct application.

Input device Description Application

copies paper documents and -
! Voice
barcode reader converts the text and pictures e
! recognition
into a computer-readable form

reads labels containing parallel
microphone dark and light lines using laser reading

light or LEDS; the width of each passports

line represents a binary code

detects changes in acidity pR—
pH sensor levels; data is often in

control
analogue form

device that allows audio

signals to be converted into onitor sollina
scanner

greenhouse
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copies paper documents and -
! Voice

barcode reader converts the text and pictures e
! recognition
into a computer-readable form

reads labels containing parallel
reading

microphone dark and light lines using laser
light or LEDS; the width of each passports

line represents a binary code

detects changes in acidity automatio stock
pH sensor levels; data is often in control
analogue form

device that allows audio
signals to be converted into onitor sollina
scanner electric signals; these can be
; greenhouse
interpreted by a computer after
being converted into digital form

o g @ o
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(a) Street lighting is controlled automatically. A light sensor and a microprocessor are used to
decide when to switch each street light on or off.

Describe how the sensor, microprocessor and light interact to switch the street light on o off.

Include in your answer how the microprocessor stops the street lights being frequently
switched on and off due to brief changes in the light intensity.
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(b) Name three different sensors (other than light and pH) and describe an application for each

of these sensors.
A different application is needed for each sensor.
Sensor 1 .

Application .

Sensor2 .

Application .

Sensor 3 .

Application .
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Asecurity system uses sensors, a camera and a microprocessor to capture images of each person
entering a large shopping mall

(a) Describe how the sensors, camera and microprocessor interact to identify certain people
entering the mall

2]

(b) Eachimage taken requires 1 MB of storage. If the camera captures an image every 5 seconds
over a 24 hour period, how much storage is required?
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The flowchart on the opposite page shows what happens when the barcode on a product is
scanned at the checkout in a supermarket. The barcodes are used in an automatic stock control
system

Several of the statements in the flowchart are missing

Using item number only from the list below, complete the flowchart

Item
number Statement

1 ‘Add flag to product record to indicate re-order made

2 Any more barcodes to scan?

Has the scanned barcode been found in the file?

Has the re-order flag already been added to the product record?

Is number of product in stock <= re-order level?

Number of product in stock is reduced by 1

Output an error message

Automatically send out order for new product
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The steps to print a document using a laser printer are shown in the table below.

Put each step in the correct order. The first step has been done for you

Step

As the printing drum rotates, a laser scans across it; this removes the
positive charge in certain areas

The printing drum is coated in positively-charged toner; this then sticks to the
negatively-charged parts of the printing drum

The paper goes through a fuser which melts the toner so it fixes permanently
to the paper

The printer driver ensures that the data is in a format that the laser printer
can understand

Anegatively-charged sheet of paper is then rolled over the printing drum

Data is then sent to the laser printer and stored temporarily in the printer
buffer

The toner on the printing drum is now transferred to the paper to reproduce
the required text and images

The printing drum is given a positive charge

Negatively-charged areas are then produced on the printing drum; these
match exactly with the text and images to be printed
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(b) The owner needs to be able to enter their own sequence of movements for the model car.

Name a suitable input device.

Input device

Give a reason for your choice of device

2

(c) Explain why the model car uses a solid state drive rather than another type of secondary
storage

21
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(a) Name an application which makes use of the following sensors. A different application should

be used in each case

Temperature

Magnetic field
Motion
@l
(b) The flowchart on the opposite page shows how a light sensor and microprocessor are used
to switch a street lamp on or off. When the sensor reading is <= 50 light units, the lamp is
turned on automatically.
Several of the instructions have been omitted from the flowchart.
Using item numbers only from the list below, complete the flowchart
ftem Instruction
number
1 Count down in minutes
o = BN @ € * m Q W *
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(b) The flowchart on the opposite page shows how a light sensor and microprocessor are used
to switch a street lamp on or off. When the sensor reading is <= 50 light units, the lamp is
turned on automatically.

Several of the instructions have been omitted from the flowchart

Using item numbers only from the list below, complete the flowchart

Item

Instruction
number

Count down in minutes

Is light reading <= 507

Is street lamp already on?

Is time = 07

The microprocessor compares the sensor reading with stored values

The sensor reading is sent to the microprocessor

Switch the street lamp off

Switch street lamp on

Time set to 10 minutes

O Type here to search
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Time setto 10
minutes
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A

Count down in
minutes
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Sensors and a microprocessor monitor a car exhaust for high temperature and high carbon
monoxide (CO) levels

(a) Describe how the sensors and microprocessor are used to monitor the temperature and CO
levels and wam the driver if either is out of range.
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Passengers fly into an airport from other countries. The airport has a security system that uses

- computers
- scanners
- digital cameras

To gain entry to the country, each passenger must have a passport or identification (ID) card. This
must contain a recent photograph and other personal data. The passenger must

«  place their passport or ID card on a scanner that reads machine-readable characters and
scans the photograph
look towards a camera that takes an image of the passenger's face

Describe how a computer checks whether the image just taken by the camera matches the
scanned photograph
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7 Name a suitable output device for each of the following applications. A different device should be
used for each application

Application Suitable output device

Production of one-off photographs of
very good quality

High volume colour printing of
advertising fiyers

Production of an object, which is built up
layer by layer; used in CAD applications

Converting electrical signals into sound

Showing enlarged computer output on a
wall o large screen
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Four input devices are shown in the table below.

Give an application which makes use of each device and state a reason why the device is
appropriate for that application

Your application must be different in each case

Input device Application and reason

Application

Reason
Light sensor

Application

Reason
Keyboard

Application
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(a) Five sensors and five applications are shown below.

Draw aline

Sensor

Light
sensor

Moisture
sensor

Gas
sensor

pH
sensor

to link each sensor to its most appropriate application.

Application

Monitor the pollution levels in a river

Control the switching off and on of
street lights

Detect intruders breaking into a
building

Monitor the amount of water left in
clothes in a dryer

Monitor acidity levels in the soil in a
greenhouse

m s §Q & * m Q

Sign

Comment





image31.png
75 2210.516_qp_11.pdf - Adobe Reader

- o x
Ele Edit View Window Help

= BAICIC BBle=|

Sign = Comment

™7

(b) Automatic doors in a building are controlled by the use of infrared sensors and a
microprocessor.

Describe how the sensors and the microprocessor are used to automatically open a door as
a person approaches.

141

ouctes 2016 2101t [Turn over
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(iii) The printer runs out of paper while it is printing the documents. A signal is sent to the
processor to request that the problem is dealt with.

Name this type of signal.
1]

(b) State one suitable application for each printer below. A different application must be given for
each printer.

Inkjet printer .

3D printer ..
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(c) Name another type of printer and describe one way in which it is different from the printers
named in part (b).

Give an application for this printer.
Type of printer ..

Description ...

Application .
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12 (a) Name the following type of barcode:

(b) The barcode in part (a) contains the denary value 2 6 4 0

Convert this value to hexadecimal.

Write the value as a 12-bit binary number.

o L TE4AM
= . & 1742019
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Write the value as a 12-bit binary number.

[4
(c) Anairport uses the type of barcode shown in part (a) to advertise local places of interest.

Describe how a visitor landing at the airport could use these barcodes to help plan their visit.
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— translates low-level language into machine code.

— stops the execution of a program as soon as it
encounters an error.
[8]

Motion sensors are used in a security system to deteot intruders.
Name three other sensors that could be used in the following applications.

Give a different type of sensor for each application.

Application Sensor

controlling street lights

monitoring a river for pollution

controlling traffic lights
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Six descriptions and six devices are shown below.

Draw a line to link each description to the correct device.

Description

Allows a user to write on a surface
using a pen; text and drawings are
then captured electronically and
stored for later use.

Digital Light Projector

Converts sound into an electrical

signal/ivoltage. Inkjet printer

Uses thermal bubble and piezoelectric

technology to produce a hard copy. Interactive whiteboard
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Uses a bright white light source and

micro mirrors (on a chip) to produce

animage to be shone onto a wall or
soreen.

Laser printer

Converts a hard copy document into -
an electronic form to be stored as a Microphone
file on a computer.

Uses negatively charged images ona
rotating drum and positively charged Scanner (2D)
toner to output a hard copy.

5]

ouctes 2016 2t0t2mts [Turn over
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() Acomputer in a factory is connected to a printer. The printer is located in an office 1km away
from the factory.

Identify which data transmission method would be most suitable for this connection.
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The Henslows Diner is a local restaurant

(a) Staff currently use a keyboard to input a customer food order into a computer. The food order
is then sent to the kitchen

State two disadvantages of using a keyboard to input a customer food order.

A concept keyboard has a flat surface that is overlaid with images of food items available
from the restaurant menu. Staff can click on an image to add the food item to a customer food
order.

The Henslows Diner wants to change to a concept keyboard to input customer food orders

Explain two benefits of making this change
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[21
(b) A concept keyboard has a flat surface that is overlaid with images of food items available

from the restaurant menu. Staff can click on an image to add the food item to a customer food
order.

The Henslows Diner wants to change to a concept keyboard to input customer food orders
Explain two benefits of making this change

1

x11.69in
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Modern Liquid Crystal Display (LCD) monitors use Light-Emitting Diode (LED) backiit technology.

Give four benefits of using LED technology.
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Asecurity light is controlled by sensors and a microprocessor.

Describe how the sensors and microprocessor interact to switch on the security light when an
intruder is detected.
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Asupermarket has a system that allows customers to check out their own shopping
Identify and describe the purpose of two input devices and one output device used in this system.

Input device 1

Purpose

Input device 2

Purpose

Output device 1

Purpose

Tools.
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12 The processes in a chemical factory are monitored by sensors connected to a microprocessor.

(a) Identify two different sensors used in this application. Give an example of how each sensor
could be used in the chemical factory.

Sensor 1
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The diagram shows five output devices and five descriptions.
Draw a line between each output device and its description.

Output Device Description

Flat panel display that uses the light modulating

Inkjet printer properties of liquid crystals.

Flat panel display that uses an array of

LCD screen light-emitting diodes as pixels.

2D cutter Droplets of ink are propelled onto paper.

Electrically charged powdered ink is transferred

LED screen onto paper.

Laser printer High powered laser that uses the x-y plane.

2P
11/4/2019 B
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Identify what type of barcode A is an example of. Explain how the data stored in this type of
barcode is read
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T0

Acold store is kept at a constant low temperature using a sensor, a microprocessor and a cooling
unit

Explain how the sensor and microprocessor will maintain a constant low temperature.

12:46 PM
117472019
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Anna has a farm that grows fruit

She has a system that monitors the conditions for growing the fruit

Sensors are used in this system.
(a) Explain what is meant by the term sensor.

(b) State two sensors that could be used in this system and describe how they could be used.
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(b) State two sensors that could be used in this system and describe how they could be used.

Sensor 1
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(d) Identify three sensors that could be used in the washing machine.
State what each sensor could be used for.

Sensor 1
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(b) Explain how the barcode system could help the supermarket manage its stock.

() An infrared touch screen is used to view and navigate the supermarket stock system

Explain how the infrared touch screen detects a user’s touch.
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A supermarket uses a barcode scanner to read the barcodes on its products.

(a) Describe how the barcode scanner reads the barcode
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() An infrared touch screen is used to view and navigate the supermarket stock system

Explain how the infrared touch screen detects a user’s touch.
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Abusiness wants to use a biometric security system to control entry to the office.
The system will use a biometric device and a microprocessor.

Explain how the biometric security system will make use of the biometric device and the
microprocessor to control entry to the office.
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An advertisement in a magazine displays this barcode:

B

i)
=]

(a) Identify this type of barcode

(b) Explain how the data stored in this barcode is read.
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(a) Identify this type of barcode

(b) Explain how the data stored in this barcode is read.
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10 Alexandra has a new mobile device.
It has a touch screen that uses capacitive technology.

(a) Describe how a capacitive touch screen registers Alexandra’s touch.

(b) Alexandra is wearing gloves because it is cold
She presses an icon on her touch screen but her action is not registered.

(@ Explain why the touch screen will not register her touch
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(b) Alexandra is wearing gloves because it is cold
She presses an icon on her touch screen but her action is not registered.

(@ Explain why the touch screen will not register her touch

(id  Alexandra does not want to remove her gloves.

Explain how Alexandra could use her mobile device whilst still wearing gloves.

O Type here to search W™ @ @« » m Q 5 )




image1.png
F 167476-specimen-paper-1-2016.pdf - Adobe Reader
Ele Edit View Window Help

Tools  Sign = Comment

O Type here to search

©UCLES 2014 221001/5P16

(c) The clock alarm has been set at 08:00.

Describe the actions of the microprocessor which enable the alarm to sound at 08:00.

5 Bytes of data transferred using a serial cable are checked for erors at the receiving end using an
even parity check.
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11 A factory uses a security system to control a security light. The system uses a sensor and a
microprocessor.

Explain how the security system makes use of the sensor and the microprocessor to control the
security light.
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(a) Karina is taking her Computer Science examination. She has three questions to answer
about output devices

() For the first question she writes the answer:
“Itis a high powered laser that cuts materials such as thin metals or wood.”

Identify the output device that Karina is describing.

For the second question she writes the answer:

“The screen is made up of blocks of red, green and blue pixels. The screen uses layers
of different types of liquid.”

Identify the output device that Karina is describing.

For the third question she writes the answer:

“It is responsible for powering and moving a motor in machinery, such as a robot arm in
afactory.”

Identify the output device that Karina is describing.

o
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(b Karina correctly answers another examination question about some more output devices.
Five different terms have been removed from her answer.

Complete the sentences in Karina's answer, using the list given. Not all terms in the list need
10 be used.

3D
digital light projector
inkjet

interactive whiteboard
laser

rotating

scanning

sliding

speaker

thermal bubble

An allows a user to write on a
surface using a pen, the text and drawings can then be captured and stored for later use.
An printer produces a hard
copy of a document using and
piezoelectric technology. A

printer uses a drum, and positive

and negative charges, to produce a hard copy of a document
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1
10 Asystem uses pH sensors and a microprocessor to help monitor pollution in a river.

The pH of the water should be between 6 and 8. The system outputs an alert if the pH of the water
i not in this range

Explain how the system uses the pH sensors and the microprocessor o help monitor the pollution
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There are six output devices and six descriptions shown.

Draw a line to connect each output device to the most appropriate description

Device

Laser Printer

LCD Projector

Digital Light Projector
(DLP)

Inkjet Printer

Description

Uses a high-intensity beam
of light shone through three layers
of changing pixels

Uses millions of micro mirrors to
reflect light through a lens

Uses plastic, resin or
powdered metal to generate a
physical output

Uses a static electric charge
on a rotating drum to
aenerate a phvsical outout
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Uses plastic, resin or
Digital Light Projector powdered metal to generate a
(DLP) physical output

Uses a static electric charge
on a rotating drum to
generate a physical output

Inkjet Printer

3D Printer Uses liquid ink to generate

a physical output

2D Cutter

Uses a high-power laser to
generate a physical output
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An elevator (lift) has a maximum weight limit of 2400kg. The weight carried is monitored by a
sensor and a microprocessor.

Describe how the sensor and the microprocessor are used to make sure the maximum weight
limit is not exceeded.
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Five descriptions of different input or output devices are given in the table.

Complete the table by stating the name of each input or output device.

Description

Name of device

This is an input device that works by shining a light
onto the surface of a document. The light source is
automatically moved across the document and the
reflected light is captured by mirrors and lenses.

This is an input device where a laser or a light source is
moved across an object. The width, height and depth of
the object are measured to allow a model to be created.

This is a large input device that is usually fixed to a
wall. A user can calibrate the device to make sure the
sensors align with a projected image. The user can use
either their finger or a special pen to make selections.

This is an output device that uses many small mirrors to
reflect light towards a lens. This will display an image.

This is an output device that creates an object by
building layer upon layer of material
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Complete the table by stating the name of each input or output device.

Description

Name of device

This is an input device that works by shining a light
onto the surface of a document. The light source is
automatically moved across the document and the
reflected light is captured by mirrors and lenses.

This is an input device where a laser or a light source is
moved across an object. The width, height and depth of
the object are measured to allow a model to be created.

This is a large input device that is usually fixed to a
wall. A user can calibrate the device to make sure the
sensors align with a projected image. The user can use
either their finger or a special pen to make selections.

This is an output device that uses many small mirrors to
reflect light towards a lens. This will display an image.

This is an output device that creates an object by
building layer upon layer of material
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Input and output devices are often connected to a personal computer.

(a) Identify three input devices that can be connected to a personal computer.

2 Afinance company uses off-line storage to archive their accounts.

(a) Explain what is meant by off-line storage
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The conditions in a fish tank are being controlled using sensors and a microprocessor. To keep
the fish healthy, the temperature must be at 25°C and the oxygen content needs o be 20 ppm
(parts per million). The tank contains a heater and an oxygen inlet controlled by a valve.

heater

oxygen supply

sensor A

microprocessor

(a) Name the two sensors used in this application.

SensorA

Sensor B

moh § e

sensor B
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5
(i) Marley prints the images for his project using an inkjet printer.

Describe how the inkjet printer prints an image.

A music company wants to send a new music file to many radio stations. It will send the music file
the day before the release date so that the radio stations can store the file ready for release.

The music company does not want the radio stations to be able to open the music file until 09:00
on the release date.

" Q@ &« * m Q

%17PM
17272019





image75.png
K 2210.519_qp_12.pdf - Adobe Reader - o
Ele Edt View Window Help

Tools  Sign = Comment

s (=) @ BB |2 ®3|
=

() An office has an automated lighting system. When movement is detected in the office the
lights are switched on. If movement is not detected for a period of 2 minutes the lights are
switched off. The system uses a sensor and a microprocessor.

Describe how the automated lighting system uses a sensor and a microprocessor.
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10 Remy has a mobile device that has a capacitive touch screen.

Describe how the capacitive touch screen registers Remy’s touch
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(a) Name the two sensors used in this application.

Sensor A

SensorB

(b) Describe how the sensors and the microprocessor are used to maintain the correct
conditions in the fish tank.
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