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(b) Describe the stored program concept when applied to the Von Neumann model.
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Question Answer
3@ _[10010

3 [ 1111o0ot

30) | Anyfourrom

‘The program s sored on a secondary storage device:
Data and Insructons are moved o memory / RAM

Data and insiructons are sored in the same memory | RAM
Data and insructons are moved Lo egisters to e executed
Instructons are fetched one at  time
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Miriam needs to use a large high-resolution photo as a thumbnail image on a website.
She will use lossy compression to reduce the file size of the photo to create the thumbnail image.

(a) State why a smaller fle size is appropriate for this situation

(b) Explain how lossy compression reduces the file size.

)
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Question

Answer

4@

‘Smaler flesize reduces download  isplay ime / reduces upoad tme

a(0)

‘Any fou from:

A compression algorthm is used
Permanenty deleling some data/ fle cannol be restored 10 original
Colour depth / palette can be reduced

Resolulon can be reduced // number of pikels can be reduced

Less bits wil be requred fr each pivel / colour
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5 A hospital stores the resuits of medical tests on a computer system. Each patient is given a
wristband containing a unique barcode. The barcode is used every time the patient has a medical
test.

(

Explain two benefits of using barcodes in this situation

Benefit 1 ..

Benefit 2 ..

4
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Quostion

Answer

5@

Quicker to scan
rather than type ntoa system

Fewer erors
no human input
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(b) Describe how the barcode is read.

-4
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Question

5() | Any four rom:

Uses a barcode reader / scanner

Reader shines ght  red aser a barcode.

Whie lines reflect (more) lght

Sensors photosiectic celsdetect igh refleced back

Diferent refectons / bars will conver o diferent binary vaes
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State four functions of an operating system.

Function 1

Function 2

Function 3

Function 4

4
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Quostion

Answer

‘Any four fiom

(Provides an) nterface
Loads  opens / nstalls / loses software

Manages the hardware //manages peripherals / spoding
Manages the tansier of proarams Into and out of memory
Divides processing tme / processor management

Manages fle handing

Manages error handina/ interrupts

Manages securty software

Manages utiiy software

Manages user accounts

Muittasking / Mulsprocessing / Multroaramiming / Time sicina
Batch processing I/ real time processing
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Jane answers an examination question about computers and data correctly.
Six different words or numbers have been removed from her answer.

Complete the sentences in Jane’s answer, using the list given. Not all items in the list need to be

used
-2

. 10

. 16

+ analogue
* binary

+ denary

+ digital

*  hexadecimal

As humans, we process .... . data, but a computer cannot

process this type of data. For a computer to be able to process data it needs to be

converted to . data.

As humans, we mostly use a ... number system;

this is a base ... number system.

Computers use a number system;

this is a base ... number system.

]
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Question

Answer

1

1 mark for each corect answer, i the given order.

~ analogue
° dgta
= denary
S

= binary
S 2
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2 Dheeraj identifies three hexadecimal numbers.
Write the denary number for each of the three hexadecimal numbers:

2A .

101

21E

3
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Quostion

Answer

2

1 mark for each carrect conversion.

a2
257
542
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3 Michele wants to email a file to Elsa. The file is too large so it must be compressed.
(a) Name two types of compression that Michele could use.

Compression type 1 ...

Compression type 2 ..

(b) The file Michele is sending contains the source code for a large computer program.
Identify which type of compression would be most suitable for Michele to use.
Explain your choice.

Compression type......

Explanation...
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Quostion

Answer

3(@) |1 mark fo each correctanswer.
Lossy (compression)
Lossless (compression)

3) | 1 mark for correct compression, 3 marks for descripton:

Lossless (compression)

Any throe from:

"The fle can be restoredidecompressed o the exact same state it was before compression/ 1 0riginal
(Itis a computer program so) no data can be lost  Lossy would remove data

Will ot run correctly (with any other compression)

(Lossiess) wil ive repeating words/sections of word 2 valuel/ RLE i used / Other vald examples of methods of
Iossiess compression

Value i recorded i an index
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Quostion

Answer

a

1 mark for each correctne, up 1o @ maximum of 5 marks:

Compor

Immediate access
store (1AS)

Regeer

Controlunit
v

“Accumuator
(Acc)

Doscription
Holds Gata and Isiruclons when ey are
oaded from main memory and are waling

1o be processed

Holds Gata temporarly tha s curenty
being used in a calulaton.

Holds data o mstrucions lemporarly when
they are being processed

Manages the flow of data and interaction

*|_between the companents of the processor

‘Adhmetic logic
unit (ALUY

Carries out the calciations on cata.

Bus

Pathway for ransmiting daia and
instructions
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5 Asupermarket uses a barcode scanner to read the barcodes on its products.

) Describe how the barcode scanner reads the barcode.

(4

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





image25.png
(¢) Aninfrared touch screen is used to view and navigate the supermarket stock system.

Explain how the infrared touch screen detects a user’s touch.

41
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(d) The supermarket uses secondary storage and off-line storage to store data about ts stock.
Explain what is meant by secondary storage and off-ine storage.

Secondary storage .

Offine storage

(4
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Quostion

Answer

ET)

‘Any four from:
= Shines lgnt (red) laserat barcode
~ Lightis called an iluminator
= Lights refected back // Whie lines eflect ight / Biack ines re
~ Sensors / phtoelectic clls detect e lght
~ Diferent relecions / bars wil gve dferent binary values / digtal vlues Il patern converted to digtal values
~ Amicroprocessor nterprets the data

s ightabsorbs lght

5(0)

‘Any throe from:
~ barcode identfes a (unique) product
~ barcode can be used o ook up product (n a database)
~ data aboutstock evels can be stored on a system
~ stock can be automatcaly deducted fom the system
Z can check stock s below a certain level / check siock level
= automaic re-order / Aleris when stock s low
- automaically update new stock level
~ tolocate fan e of stock s avalabl in another location
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FUBLISHED
uestion Answer

5(c) | Any four from:
= ifrared) rays are sent across screen (o the edges)

~ Has sensors around edge / Sensors capture beams

(Infared) rays form a gnid across the screen

(Infared) ray s broken (by a inger bocking a beam)

~_ Calculation s made (on where beam is boken) o locate the

ouch' i Co-ordinates are used tolocate the fouch

5(@) | Secondary Storage — any two from:
~ Nt drectly accessed by the CPU

- Nonvoiatle sorage

~ Secondary i Interna to the computerdevice

- An example of secondary storage wouid be HDDISSD

Oftine storage — any two fom:
= Non-volatle sorage
~ Oftine storage i storage tha s removabe from a computeridevice // not nternal / poriable
~An example of oft.ine storage would be CDIDVDIUS stck/SD cardimagnetc apel external HDDISSD
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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.

6]
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uestion

Answer

Any six rom:
~ Sultable biomelric device, such as fingerprint scanner retinaleyels scanner face recognitonivice
recogniionipaim scanne /I descipton of use e.g. use fingerpinton device
- Sensor (in bometric device) capturesakes datareadings (of user)
- Datalreacings are converted from analogus to digital (using ADC)
~ Datalreading sent to th microprocessor
- Dataireadings compared to siored valuesicata
- .. i dataireadings match user can enter
~ i dataireadings do not match user is decined entry / user asked t try again
~  alert may be sent 1 securty // alam may sound
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Different units of data can be used to represent the size of a file, as it changes in size.
Fill in the missing units of data, using the list given:

«  byte

+ gigabyte (GB)
+ megabyte (MB)
+ nibble

The units of data increase in size from smallest to largest.

Smallest bit

kilobyte (kB)

Largest terabyte (TB)

4]
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Quostion

Answer

1

1 mark for each unit n the given order

= nibble
= bye

- megabyte (MB)
- gigabyte (GB)
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2 (a) Nancy has captured images of her holiday with her camera. The captured images are stored
as digital photo files on her camera.

Explain how the captured images are converted to digital photo files.

]
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(b) Nancy wants to email the photos to Nadia.

Many of the photos are very large files, so Nancy needs to reduce their file size as much as
possible.

Identify which type of compression would be most suitable for Nancy to use. Explain your
choice.

Compression type ........

Explanation ..

1
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Quostion

Answer

2%)

‘Any four from:

Image is converted from analogue to digial (using ADC)

Image is med ino piels

Each pixel s gven a binary vaue

Pixelsforma grid (o create the image)

Each pixel has a colour

Pixelsare siored n sequence (ina fle)

Meta dat i sored (1o escrbe the dimensionsresoluton of the image) /It stores the dmensionsicolour
depth etc.

An exampl of a suitable photo fle format e.g. JPEG

20)

1 mark for corect compression, 3 marks forexplanaton:

Lossy

Any threo from:

Lossy would reduce the fle size mora (han lossess)
The rodundant data can be removed from the fle./ by example (must be about redundant data)
Images can st be a smiar qualty

There s no requirement for the fles to be exacty the same as arginal e

Photos can be sent quicker /fastr 1o upload / faste to downicad
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A stopwatch uses six digits to display hours, minutes and seconds.

The stopwatch is stopped at:

02

31:58

Hours

Minutes  Seconds

An 8-bit register is used to store each pair of digits.

(a) Write the 8-bit binary numbers that are currently stored for the Hours, Minutes and Seconds.

Hours

Minutes

Seconds

3
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(b) The stopwatch s started again and then stopped.

When the watch is stopped, the 8-bit binary registers show:

Hours| 0O o 0 0 0 1
Minutes| 0 o 0 1 1 0
Seconds| 0 o 1 1 0 1

Write the denary values that will now be shown on the stopwatch

Hours  Minutes Seconds

3
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Question

Answor

3(a)

1 mark for each correct regiter

o[ 0 | o o] o
Mites [ 0 | o ]
seconcs[ 0 | 0 1] o

3

1 mark for each carrect section
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4 Jafaris using the Internet when he gets the message:
“D03, page is not available”
Jafar remembers that hexadecimal is often used to represent binary values in error codes.

Convert the hexadecimal number in the error message into 12-bit binary.

3
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Quostion Answer

4| ¥ markfor each correctsecton;

i JolrJoJolo o ool

1 mark + mark + mark
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Kelvin correctly answers an examination question about the Von Neumann model.
Eight different terms have been removed from his answer.

Complete the sentences in Kelvin's answer, using the lst given.

Not all tems in the list need to be used

+ accumulator (ACC)
+ address bus

+ arithmetic logic unit (ALU)
+ control unit (CU)

+  databus
+  executed
+  fetches

+ immediate access store (AS)
+ memory address register (MAR)
+ memory data register (MDR)

+ program counter (PC)

. saved

*  transmits
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The central processing unit (CPU)

the data and instructions needed and stores them in the

- to wait to be processed.

The ... holds the address of the next

instruction. This address is sent to the

The data from this address is sent to the

‘The instruction can then be decoded and ...
Any calculations that are carried out on the data are done by the

- During calculations, the data is temporarily

held in a register called the

8
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Quostion

Answ

s

1 mark for each corect missing word, n the given order

= fetches
Z immedate access store / 1AS
~ program counter 1/ PC

~ memory address regster 1/ MAR
' memory data register #/ MDR
2 execued

 aithmetic logic unit/ ALY

Z accumuator / ACC.
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Alexandra has a new mobile device.

It has a touch screen that uses capacitive technology.

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

L4

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

(i) Explain why the touch screen will not register her touch.
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) Alexandra does not want to remove her gloves.

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

Answer

)

‘Any four from
=" Conductve layer
2 An clecostatclelectic fied is created
~ Sonsor(s) (around the screen) monior the electostatc feld
~ When touched (electrostati) charge i iansferred o finger
' Location of touch i calculated / Co-ordiaes used to calculate touch
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1 An air conditioning system is used to control the temperature in a hospital.
“The air conditioning system uses temperature sensors and a microprocessor.

The temperature must remain between 21°C and 24°C.

Describe how the sensors and the microprocessor are used to control the temperature of the
hospital

6]
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Quostion Answer

B0 | Any two from:
=" Gloves are not conductie J Gloves are an insuiator

~ Block cunenticharge from finger / body / person

. Stop the electostatc fed being disturbedichanged

6 (b)) | Any two from e.g (1 mark for method, 1 for expansion):
" She could use a (conductive) stylus
=~ nis il allow the charge to be chargedidisturbed

She could use capaciive gloves.
this wil allow the charge tobe chargedidistbed

She could use a natuallanguage nterfaceivoice operated nteface
—~she could give vocal commands to the device
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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.

18]
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Question

aay six fom:
Sulable sensor (motioniinfra-red)
~ Data converted fom analogue) 0 digital (using ADC)
~ Data sentto microprocessor
~ Data s compared to sored valuelrange:
i data matchesioutof range data securty ight umed on
~ " wat for sutable perodiunti no motion detected
= light umed off
Z Continuous looplpracess
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Question

Any six rom:

‘Sensor(s) send datassignas to the microprocessor
Analogue signalldata from sensor s converted o igia (using ADC)
Microprocessor compares data value against set boundarles / pre-set data
fvalue between 21 and 24
'no acton taken
ifvalue > 24 C signal s sent from microprocessor.
10 tun condiioning unit ON/Set 10 cold
ifvalue s <21°C signal s sent fom microprocessor.
1o tun conditoning unit ON/Set to warm
Process s repeated for a continuous operation
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2

The IP address of a computer is stored as a set of four 8-bit binary numbers.

The network administrator converts each binary number into hexadecimal.

(a) Complete the table to show the hexadecimal equivalent of the binary IP address.

The first number has already been converted.

Binary IP address

11000100

00010000

11111110

00001001

Hexadecimal

c4

(b) Explain why the network administrator uses hexadecimal.

3

.2
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Quostion

Answer

2a)

‘One mark fo each correct Hexadecimal valve

10

FE

20)

‘Any two from:

Easier/ smplr to remember / wte down 1/ quicke t transeibe
Less likely to make ertor
Less digis o use
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The table shows a segment of primary memory from a Von Neumann model computer.

Address Contents
10001 11001101
10010 11110001
10011 10101111
10100 10000110
10101 00011001
10110 10101100

‘The program counter contains the data 10010,

(a) () State the data that will be placed in the memory address register (MAR).

(i) State the data that will be placed in the memory data register (MDR).





