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3 A new computer comes with primary and secondary storage.

 (a) Data storage is measured using binary denominations.

  Complete each conversion.

  8 bytes = .............................. nibbles

  512 kibibytes (KiB) = .............................. mebibytes (MiB)

  4 gibibytes (GiB) = .............................. mebibytes (MiB)

  1 exbibyte (EiB) = .............................. pebibytes (PiB)
 [4]
  Working space

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 (b) Random access memory (RAM) is an example of primary storage.

  Give three examples of data that is commonly stored in RAM.

1  ................................................................................................................................................

2  ................................................................................................................................................

3  ................................................................................................................................................
 [3]

 (c) Describe the purpose of secondary storage.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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3 Secondary storage devices are used to store data in a computer.

 (a) Circle three components that are secondary storage devices.

  central processing unit (CPU) compact disk (CD)

  hard disk drive (HDD)    random access memory (RAM)    read only memory (ROM)

  register sensor solid‑state drive (SSD)

 [3]

 (b) Tick (3) one box to show which statement about secondary storage is correct.

  A It is directly accessed by the CPU. 

  B It is magnetic storage only. 

  C It is used to permanently store software and data files. 

  D  It is volatile.  

 [1]

4 Complete the statements about different types of software.

 Use the terms from the list.

 Some of the terms in the list will not be used. You should only use a term once.

application   assembly language   bootloader   central processing unit (CPU)

firmware   hardware   operating   output   system   user

 ........................................................................ software provides the services that the computer  

requires; an example is utility software.

 ........................................................................ software is run on the operating system.

 The ........................................................................ system is run on the firmware, which is run on  

the ........................................................................ .
 [4]
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1 Output devices are used to output data from a computer.

 Circle three devices that are output devices.

 actuator      digital versatile disk (DVD)       keyboard

 microphone         mouse         printer         scanner

 sensor      solid‑state drive (SSD)      speaker
 [3]

2 Binary numbers can be converted to hexadecimal.

 (a) Convert the two binary numbers to hexadecimal.

10010011  ..................................................................................................................................

00001101  ..................................................................................................................................
 [4]

Working space

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 (b) A value is stored as a binary number in a register.

0 1 1 1 1 0 1 0

  A logical right shift of three places is performed on the binary number.

  (i) Complete the binary register to show its contents after this logical right shift.

 [1]

  (ii) State one effect this logical shift has on the binary number.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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2 A library has a self-checkout system that allows customers to register books that they want to 
borrow.

 The self-checkout system has a central processing unit (CPU).

 The CPU has two cores.

 (a) State the purpose of a core in the CPU.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 (b) The CPU is replaced with one that has four cores.

  Explain the effect this has on the performance of the self-checkout system.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (c) The CPU contains registers and buses.

  (i) Describe the role of a register in the CPU.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Identify one bus that can be found in the CPU and explain its purpose in the 
fetch–decode–execute cycle.

Bus  ....................................................................................................................................

Purpose  .............................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................
 [3]
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 (d) The self-checkout system allows the user to input their library membership number.

  Give two appropriate input devices that would allow the user to do this.

1  ................................................................................................................................................

2  ................................................................................................................................................
 [2]

 (e) The self-checkout system uses a monitor to display information about the book.

  Users who are blind also need to use the self-checkout system.

  Give an appropriate output device that would allow a blind user to be given this information.

 .............................................................................................................................................  [1]

 (f) The self-checkout system uses two types of primary storage.

  Circle two types of primary storage that would be used in the system.

compact disk (CD)   digital versatile disk (DVD)

hard disk drive (HDD)       random access memory (RAM)

    read only memory (ROM)     universal serial bus (USB) flash memory drive
 [2]

 (g) The self-checkout system is linked to a stock control system that is updated every time a 
book is borrowed from the library.

  A microprocessor is used in the stock control system to update the stock.

  Explain the role of the microprocessor in this system and how it is used to update the stock 
when a book is borrowed.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]
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1 A student uses a computer and several hardware devices to complete his schoolwork.

 The computer has a central processing unit (CPU).

 (a) The student uses a keyboard to complete his schoolwork.

  Tick (3) one box to show which type of device the keyboard is.

A input  

B memory  

C output  

D storage  
 [1]

 (b) The student uses a printer to print his schoolwork.

  Tick (3) one box to show which type of device the printer is.

A input  

B memory  

C output  

D storage  
 [1]

 (c) A component in the CPU sends signals to manage the fetch-decode-execute cycle.

  State the name of this component.

 .............................................................................................................................................  [1]

 (d) The CPU has a clock speed of 2.4 Ghz.

  Describe what is meant by a 2.4 Ghz clock speed.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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 (e) The CPU contains registers including the memory data register (MDR).

  (i) Describe the role of the MDR in the fetch-decode-execute cycle.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Identify three other registers contained in the CPU.

1  ........................................................................................................................................

2  ........................................................................................................................................

3  ........................................................................................................................................
 [3]

2 A car park has a payment machine that allows a customer to pay for their parking.

 The cost of parking is displayed as a denary number on a screen on the payment machine.

 The cost of parking is stored in two 8-bit binary registers. 

 For the parking cost of $10.50:
• register 1 stores the denary value 10 as binary
• register 2 stores the denary value 50 as binary.

 (a) Give the parking cost that would be displayed on the payment machine when the registers 
store:
• register 1: 00010001
• register 2: 01000110

  Parking cost displayed $ ............................................................................... [2]

  Working space

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
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7 Complete the statements about data packets and packet switching.

 Use the terms from the list.

 Some of the terms in the list will not be used. You should only use a term once.

destination address    first    footer    header

last    main data    packets    payload

routers     servers    trailer

 Data is broken down into packets. A data packet has a packet .......................................................

 that contains the packet number and the ....................................................... .

 Each packet could take a different path from the sender to the receiver; this is controlled by  

...................................................... . 

 Packets may arrive out of order. Once the ...................................................... packet has arrived, 

the packets are reordered.
 [4]

8 Storage can be described as being magnetic, solid-state or optical.

 (a) Give two features of magnetic storage.

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................
 [2]

 (b) Give three features of solid-state storage.

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................
 [3]
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 (c) Give one example of each type of storage.

Magnetic  ...................................................................................................................................

Solid-state  .................................................................................................................................

Optical  ......................................................................................................................................
 [3]

9 An interrupt is a type of signal that is used in a computer.

 (a) State the name of the type of software that manages interrupts.

 .............................................................................................................................................  [1]

 (b) Describe how interrupts are used when a key is pressed on a keyboard.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [5]

 (c) Interrupts can be hardware based or software based. 

  A key press is one example of a hardware interrupt.

  (i) Give two other examples of a hardware interrupt.

1  ........................................................................................................................................

 ...........................................................................................................................................

2  ........................................................................................................................................

 ...........................................................................................................................................
 [2]
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3 A user’s computer has a central processing unit (CPU) that has a clock speed of 2 GHz. 

 She wants to change it to a CPU that has a clock speed of 3 GHz.

 (a) (i) State what is meant by clock speed.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (ii) Explain the effect this change will have on the performance of the CPU.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

 (b) The CPU contains a memory address register (MAR).

  Describe the role of the MAR in the fetch–decode–execute cycle.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (c) The CPU has a list of all the machine code commands it can process.

  State the name of this list of commands.

 .............................................................................................................................................  [1]

4 A washing machine is an example of an embedded system.

 (a) Give two characteristics of an embedded system.

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................
 [2]
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6 The table contains descriptions about data transmission methods.

 Complete the table by identifying which data transmission methods are described.

Data transmission method Description

............................................................
Data is transmitted down a single wire, one bit at a time, 
in one direction only.

............................................................
Data is transmitted down multiple wires, multiple bits at a 
time, in both directions, but only one direction at a time.

............................................................
Data is transmitted down a single wire, one bit at a time, 
in both directions at the same time.

............................................................
Data is transmitted down multiple wires, multiple bits at 
a time, in one direction only.

 [4]

7 A train station has a ticket inspector who checks each customer’s ticket before they are allowed to 
get on the train.

 The train station wants a system that will allow the tickets to be automatically checked. 

 (a) Identify two suitable input devices that can be used to automatically read the tickets. 

1  ................................................................................................................................................

2  ................................................................................................................................................
 [2]
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 (b) The train driver pushes a button to close the train door when all passengers have boarded 
the train. The train door will only close when there are no passengers in the doorway.

  The system to check there are no passengers in the doorway uses a sensor and a 
microprocessor.

  Explain how the sensor and the microprocessor are used to check whether the train door can 
be closed.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [6]
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13 Storage and memory are important components of a computer system.

 (a) Primary storage is one type of storage in a computer system.

  (i) Tick (3) one box to show which is an example of primary storage.

A compact disk (CD) 

B hard disk drive (HDD) 

C random access memory (RAM) 

D solid-state drive (SSD) 
 [1]

  (ii) Give one characteristic of primary storage.

 .....................................................................................................................................  [1]

 (b) Virtual memory can be created in a computer system.

  Complete the description about virtual memory.

  Use the terms from the list. 

  Some of the terms in the list will not be used. Some terms may be used more than once.

binary    hard disk drive (HDD)    hexadecimal    operating system

pages    random access memory (RAM)    read only memory (ROM)

sectors          software    tracks    virtual memory

  Virtual memory is used when the ...................................................................... is full. It is

  created by partitioning the ...................................................................... . Data is divided into

  ...................................................................... that can be sent from 

  ...................................................................... to the

  ...................................................................... to be temporarily stored until they are required.
 [5]

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge 
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download 
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 (e) Add the binary values 00110011 and 01111000 using binary addition. 

  Give your answer in binary. Show all your working.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

3 A computer has a central processing unit (CPU).

 (a) Circle three components that are built into the CPU.

accumulator (ACC)    control unit (CU)    graphics card

hard disk drive (HDD)    motherboard    program counter (PC)

random access memory (RAM)    read only memory (ROM)
 [3]

 (b) The CPU has cache.

  Explain the purpose of the cache.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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 (c) The CPU has a component that regulates the number of fetch–decode–execute cycles the 
CPU can perform in a second.

  State the name of this component.

 .............................................................................................................................................  [1]

 (d) The CPU has a component that carries out all calculations and logical operations.

  State the name of this component.

 .............................................................................................................................................  [1]

4 An employee uses a web browser on their computer.

 (a) Describe the main purpose of a web browser.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) The employee wants his payment details to be automatically filled in when he buys products 
using the internet.

  Identify the function of a web browser that could be used for this purpose.

 .............................................................................................................................................  [1]

 (c) The employee wants to be able to quickly access websites that he regularly uses.

  Identify the function of a web browser that could be used for this purpose.

 .............................................................................................................................................  [1]

 (d) The web browser uses the secure socket layer (SSL) protocol to transmit personal data 
securely over the internet.

  State how the SSL protocol secures the data for transmission.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]
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8 Draw and annotate a diagram to represent the role of a router.

 [4]

9 A computer has secondary storage.

 (a) The table contains statements about secondary storage.

  Complete the table by writing the type of secondary storage that applies to each statement. 
Some types of secondary storage may apply to more than one statement.

Type of secondary storage Statement

................................................ data is stored using pits and lands

................................................ data is stored using control gates and floating gates

................................................ data is stored using electromagnets

................................................ data is stored using a laser

................................................
data is stored on a platter that is divided into tracks and 
sectors

 [5]
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 (b) Explain two differences between primary storage and secondary storage.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
 [4]

10 A car repair garage uses an expert system.

 (a) Complete the description about the operation of the expert system.

  Use the terms from the list. Some of the terms in the list will not be used.

inference engine    interface    knowledge base

machine learning    mechanical engine    output device

question base    rule base

  An expert system has a ....................................................... that contains a list of facts.

  The ....................................................... applies the .......................................................

  to the ....................................................... to reach a diagnosis for the repair of the car.

  The user provides data to the system using an ....................................................... .
 [5]
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4	 A computer has a Von Neumann architechure.

	 (a)	 Circle three components that are part of the central processing unit (CPU) in this computer.

accumulator (ACC)          hard disk drive (HDD)          memory address register (MAR)

program counter (PC)          random access memory (RAM)

read only memory (ROM)          sensor          sold state drive (SSD)
� [3]

	 (b)	 Describe the purpose of the control unit (CU) within this computer.

....................................................................................................................................................

....................................................................................................................................................

....................................................................................................................................................

............................................................................................................................................... [2]

	 (c)	 The computer has a single core CPU.

		  (i)	 State one purpose of a core in a CPU.

............................................................................................................................................

....................................................................................................................................... [1]

		  (ii)	 The computer is upgraded to a dual core CPU.

			   Explain how the upgrade can affect the performance of the computer.

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

....................................................................................................................................... [2]
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	 (d)	 The computer uses a bootstrap.

		  Tick () one box to show the part of a computer of which the bootstrap is an example.

A application software

B firmware

C hard disk drive

D MAC address
� [1]

5 	 A programmer uses a high-level language to create a computer program.

	 (a)	 (i)	 Identify two advantages to the programmer of using a high-level language instead of a 
low-level language.

1 .........................................................................................................................................

2 .................................................................................................................................... [2]

		  (ii)	 Suggest one disadvantage to the programmer of using a high-level language instead of 
a low-level language.

....................................................................................................................................... [1]

	 (b)	 The programmer uses an integrated development environment (IDE) when creating the 
computer program.

		  State what is meant by an IDE.

....................................................................................................................................................

............................................................................................................................................... [1]
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2 A computer has a central processing unit (CPU).

 The CPU includes the registers:
• Program counter (PC)
• Memory address register (MAR)
• Memory data register (MDR)
• Accumulator (ACC)
• Current instruction register (CIR).

 (a) The table contains five statements about the role of registers in the fetch–decode–execute 
cycle of a CPU.

Letter Statement

A PC stores the address of the next instruction to be accessed

B MAR stores the instructions of the program that is running

C MDR stores the data passed to it from the PC

D ACC stores the result of each calculation

E CIR stores the instruction currently being executed

  Two of the statements are not correct.

  Identify the letter of each incorrect statement.

  Suggest a corrected statement for each.

  Incorrect statement 1 .........................................

Corrected statement  .................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

  Incorrect statement 2 .........................................

Corrected statement  .................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
 [4]

 (b) The computer has a single core 3.5 GHz processor and an 8 kB cache.

  (i) State what is meant by a 3.5 GHz processor.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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  (ii) The CPU is changed to a dual-core 3.5 GHz processor.

   Explain how the number of cores affects the performance of a CPU.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (iii) The amount of cache is increased to 64 kB.

   Explain how the amount of cache affects the performance of a computer.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

 (c) The computer has both primary and secondary storage.

  (i) Random access memory (RAM) is one example of primary storage.

   Describe what is meant by RAM.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Read only memory (ROM) is another example of primary storage. ROM often stores the 
start-up instructions for a computer.

   Identify one other item of data that is commonly stored in ROM.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (iii) Some computers make use of virtual memory.

   State the purpose of virtual memory.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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1 A student has a portable tablet computer.

 (a) Identify two input devices that could be built into the portable tablet computer.

1  ................................................................................................................................................

2  ................................................................................................................................................
 [2]

 (b) Identify one output device that could be built into the portable tablet computer.

 .............................................................................................................................................  [1]

 (c) Identify one type of storage device that could be built into the portable tablet computer.

 .............................................................................................................................................  [1]

2 Hypertext markup language (HTML) colour codes can be represented as hexadecimal.

 (a) Tick (3) one box to show which statement about the hexadecimal number system is incorrect.

  A It uses the values 0 to 9 and A to F. 

  B It can be used as a shorter representation of binary. 

  C It is a base 10 system.  

  D It can be used to represent error codes. 

 [1] 

 (b) Denary numbers can be converted to hexadecimal.

  Convert the three denary numbers to hexadecimal.

20  ..............................................................................................................................................

32  ..............................................................................................................................................

165  ............................................................................................................................................
 [3]

  Working space

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................
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5 A computer uses both random access memory (RAM) and secondary storage.

 (a) State the purpose of secondary storage.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 (b) One type of secondary storage is optical.

  Circle three examples of optical storage.

  read only memory (ROM)    secure digital (SD) card    compact disk (CD)

        hard disk drive (HDD)     digital versatile disk (DVD)

  Blu-ray disk    universal serial bus (USB) drive    solid-state drive (SSD)
 [3]

 (c) Explain why a computer needs RAM.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 (d) The computer processes instructions using the fetch–decode–execute (FDE) cycle.

  Draw and annotate a diagram to show the process of the fetch stage of the FDE cycle.

 [4]
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5 Instructions are processed by a central processing unit (CPU) in a computer.

 (a) Complete the paragraph about fetching an instruction into the CPU to be processed.

  Use the terms from the list.

  Some of the terms in the list will not be used. You should only use a term once.

  address     arithmetic logic unit (ALU)     binary     control unit (CU)

  current instruction register (CIR)     data     denary     driver

  fetch     interrupt     memory address register (MAR)

  memory data register (MDR)     random access memory (RAM)

  read only memory (ROM)     secondary storage     signal

  The program counter contains the ……………………………………………………… 

of the next instruction to be processed; this is then sent to the 

……………………………………………………… using the address bus. The address is then 

sent to the ……………………………………………………… . 

  Once the address is received, the instruction stored at the location is 

sent to the ………………………………………………………, using the 

……………………………………………………… bus. The instruction is then 

sent to the ……………………………………………………… that is built into the 

……………………………………………………… .

 [7]

 (b) The CPU uses an instruction set to decode the instruction.

  State what is meant by an instruction set.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]
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9 A company uses both solid-state and optical secondary storage.

 (a) Explain why a computer needs secondary storage.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) Describe three differences between solid-state and optical storage.

1  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 [6]
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 (d) Identify two other ways that hexadecimal is used in computer science.

1  ................................................................................................................................................

2  ................................................................................................................................................
 [2]

 (e) The health value for a character in the computer game can sometimes be a negative value. 
The negative values are stored as two’s complement 8-bit integers. 

  A character has a health value of –25.

  Calculate the two’s complement 8-bit integer for –25. Show all your working.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

4 The table contains statements about types of secondary storage.

 Complete the table by writing the correct type of secondary storage for each statement.

type of secondary storage statement

................................................. Pits and lands are created on a reflective surface.

................................................. NAND or NOR technology is used.

................................................. Platters are spun that are divided into tracks and sectors.

................................................. Electromagnets are used to read and write data.

................................................. Transistors are used as control gates and floating gates.

................................................. A red or blue laser is used to read and write data.

 [6]
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5 A computer uses both random access memory (RAM) and read only memory (ROM).

 (a) Tick (3) one box to show which statement is correct about RAM.

  A It is non-volatile storage. 

  B It stores the bootloader. 

  C It stores data that is currently in use. 

  D It is not directly accessible by the central processing unit (CPU). 
 [1]

 (b) ROM is a type of primary storage.

  State the characteristic of ROM that makes it a type of primary storage.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

6 A sensor is an input device that is used to capture data from its surrounding environment.

 (a) Circle three other input devices.

touch screen     hard disk drive (HDD)     headphones

  speaker     microphone     actuator

universal serial bus (USB) drive     printer     keyboard
 [3]

 (b) Sensors can be used in an automated system.

  Give two benefits of using sensors in this type of system.

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................
 [2]
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8 A student has a computer that has a central processing unit (CPU).

 (a) Describe the role of the CPU in the computer.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) The CPU contains registers.

  (i) State the purpose of a register.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (ii) Give three registers that are built into the CPU.

1  ........................................................................................................................................

2  ........................................................................................................................................

3  ........................................................................................................................................
 [3]

 (c) One component in the CPU is the arithmetic logic unit (ALU).

  Describe the purpose of the ALU.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]
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 (d) The student wants to replace the CPU to increase the performance of the computer.

  Explain why a different CPU can increase the performance.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4] 
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2 A student has a smartphone.

 (a) Identify two input devices that can be built into the smartphone.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 (b) Identify two output devices that can be built into the smartphone.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 (c) The smartphone contains secondary storage.

  (i) Explain the purpose of the secondary storage in the smartphone.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Identify the most suitable type of secondary storage for the smartphone.

   Explain your choice.

Secondary storage type  ....................................................................................................

Explanation  .......................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 [4]
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5 A central processing unit (CPU) performs the fetch–decode–execute (FDE) cycle.

 (a) Give the name of two registers that are used in the fetch stage of the cycle.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 (b) Describe what happens at the decode stage of the cycle.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 (c) Give one register in the CPU that is used in the execute stage of the cycle.

 .............................................................................................................................................  [1]

 (d) Buses are used in the CPU to transmit data through the FDE cycle.

  Circle three buses that are used in the CPU.

fetch     address     register     execute

data     decode     calculation

central     value     binary     control

 [3]

 (e) A user changes their CPU from one with a dual core and a clock speed of 2.4 GHz to one with 

a dual core and a clock speed of 3.5 GHz.

  Explain the effect this change will have on the performance of the CPU.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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4 A student has a smartwatch. 

 (a) The smartwatch has built-in input and output devices.

  Identify two input devices that can be built into the smartwatch.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 (b) Identify one output device that can be built into the smartwatch.

 .............................................................................................................................................  [1]

 (c) The smartwatch has read only memory (ROM).

  Explain why the smartwatch needs ROM.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (d) The smartwatch uses a text message application that receives data from cloud storage.

  (i) Describe what is meant by cloud storage.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Explain two benefits of the application using cloud storage.

1  ........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

2  ........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 [4]
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 (e) The smartwatch only displays the time and text messages.

  A student incorrectly describes this smartwatch as a general-purpose computer.

  Explain why the student’s description is incorrect.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

5 A barcode scanning system uses a check digit to check for errors in data on input.

 (a) Explain how the barcode scanning system operates to check for errors.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4]

 (b) After a barcode is scanned, data is sent to a stock control system to update the stock value 

stored for that product.

  The data is sent to the stock control system using serial simplex data transmission.

  (i) Explain how the data is sent using serial simplex data transmission.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]
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  (ii) Explain why serial simplex is the most appropriate method of data transmission for this 

purpose.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

  (iii) The data is checked for errors after it has been transmitted to the stock control system.

   Give two error detection methods that could be used for this purpose.

1  ........................................................................................................................................

2  ........................................................................................................................................

 [2]

6 The table contains names and descriptions of components in a central processing unit (CPU).

 Complete the table by giving the missing component names and descriptions.

Component name Description

............................................................
sends signals to manage the flow of data through the CPU

program counter

...............................................................................................

...............................................................................................

...............................................................................................

............................................................

stores the address of the data that is about to be fetched 

from random access memory (RAM) into the CPU

............................................................
transmits data between the RAM and the CPU

accumulator

...............................................................................................

...............................................................................................

...............................................................................................

............................................................
stores an instruction when it is being decoded

 [6]
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3 An instruction is fetched from random access memory (RAM) into the memory data register (MDR) 

to be decoded.

 (a) Identify two other registers that are used in the fetch stage of the cycle.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 (b) Complete and annotate the diagram to show how the data is decoded once it has been 

fetched into the MDR.

  

MDR

 [4]
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3 A computer has a central processing unit (CPU), memory and secondary storage.

 (a) The computer has a Von Neumann architecture.

  Circle three registers that are found in the Von Neumann architecture.

  accumulator arithmetic register binary counter

  binary register control register current data register

  current instruction register  data counter instruction counter

  logical register  program counter storage register

   [3]

 (b) State the purpose of the CPU in the computer.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 (c) Computer A has a 2.1 GHz quad-core processor.

  Computer B has a 2.5 GHz dual-core processor.

  Computer C has a 5.2 GHz single-core processor.

  (i) Identify which computer is most likely to execute more instructions simultaneously.

    Justify your answer.

Computer ...........................

Justification  .......................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 [3]

  (ii) Explain why Computer C can execute more instructions per second than Computer B.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]
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 (d) All three computers have the same instruction set.

  Define the term instruction set.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

4 An automated teller machine (ATM) is a device where a person inserts their bank card and can 

request to withdraw money. The ATM also allows the person to check how much money they have 

in their bank account.

 (a) A sensor is used to detect when a person stands within 1 metre of the ATM. When a person is 

detected, a welcome message is displayed on the screen.

  (i) Identify an appropriate sensor for the ATM to use to detect a person.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (ii) Describe the role of the microprocessor in detecting the person.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

 (b) Describe the features of the ATM that identify it as an embedded system.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (c) The ATM has a touch screen and a keypad.

  The ATM may need to be used by people who are unable to see.

  Identify one other input device and one other output device that can be built into the ATM to 

help people who are unable to see.

Input  ..........................................................................................................................................

Output  .......................................................................................................................................

 [2]

* 0000800000007 *

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN



0478 Computer Science Paper 1 - Hardware
Topical questions | 36 questions

27. Question | 0478 Feb-March 2025 P1 V2 Q4

7

0478/12/F/M/25© UCLES 2025 [Turn over

 (d) All three computers have the same instruction set.

  Define the term instruction set.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

4 An automated teller machine (ATM) is a device where a person inserts their bank card and can 

request to withdraw money. The ATM also allows the person to check how much money they have 

in their bank account.

 (a) A sensor is used to detect when a person stands within 1 metre of the ATM. When a person is 

detected, a welcome message is displayed on the screen.

  (i) Identify an appropriate sensor for the ATM to use to detect a person.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]

  (ii) Describe the role of the microprocessor in detecting the person.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

 (b) Describe the features of the ATM that identify it as an embedded system.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (c) The ATM has a touch screen and a keypad.

  The ATM may need to be used by people who are unable to see.

  Identify one other input device and one other output device that can be built into the ATM to 

help people who are unable to see.

Input  ..........................................................................................................................................

Output  .......................................................................................................................................

 [2]
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5 Data is processed by the central processing unit (CPU) in a computer that has a Von Neumann 

architecture.

 (a) Complete the table with the missing terms and definitions about processing data.

Term Definition

current instruction register 

(CIR)

.............................................................................................

.............................................................................................

.............................................................................................

............................................
This is a processing unit within the CPU that can fetch, 

decode and execute instructions.

............................................
This is a list of all the commands that can be processed by 

the CPU.

cache

.............................................................................................

.............................................................................................

.............................................................................................

accumulator

.............................................................................................

.............................................................................................

.............................................................................................

 [5]

 (b) Identify the component in the CPU that is responsible for decoding an instruction.

 .............................................................................................................................................  [1]

 (c) Explain how the clock speed can affect the performance of a CPU.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]
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7 A student’s computer has primary storage. One example of primary storage is random access 

memory (RAM).

 (a) Identify one other example of primary storage.

 .............................................................................................................................................  [1]

 (b) Explain why RAM is an example of primary storage and not secondary storage.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 (c) The student is editing a large video file for a project and during this process the RAM becomes 

full. This makes the computer crash.

  Describe how virtual memory could be used in this process to stop the computer crashing.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 (d) The computer uses solid-state (flash memory) storage. 

  (i) Give two features of solid-state (flash memory) storage.

1  ........................................................................................................................................

 ...........................................................................................................................................

2  ........................................................................................................................................

 ...........................................................................................................................................
 [2]

  (ii) Give two examples of solid-state (flash memory) storage.

1  ........................................................................................................................................

2  ........................................................................................................................................
 [2]
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4 An employee uses a computer that has a Von Neumann architecture to complete many different 

tasks in their working day.

 (a) The computer has a central processing unit (CPU).

  Complete the table of components in the CPU and their descriptions.

Component Description

...............................................................

It sends signals to all the components in the CPU to 

manage the flow of data through the CPU.

...............................................................

It carries out all the arithmetic and logic operations 

in the CPU.

cache

................................................................................

................................................................................

................................................................................

program counter (PC)

................................................................................

................................................................................

................................................................................

...............................................................

It controls the number of fetch–decode–execute 

(FDE) cycles that are performed per second.

...............................................................

It stores data immediately before it is transmitted to 

RAM and immediately after it is received from RAM.

 [6]

 (b) The computer is an example of a general purpose computer and not an embedded system.

  Explain why the computer is not an embedded system.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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2 A company employee is editing a video for the company’s website.

 Data is stored in the random access memory (RAM) when the video is edited.

 The RAM becomes full and pages of data are transmitted to a partitioned section of the secondary 

storage to stop the computer from crashing.

 (a) Give the name of the partitioned section of the secondary storage that is used in this process.

 .............................................................................................................................................  [1]

 (b) The secondary storage is a hard disk drive (HDD). An HDD is an example of magnetic 

storage.

  One feature of magnetic storage is that it uses platters.

  Give three other features of magnetic storage.

1  ................................................................................................................................................

 ...................................................................................................................................................

2  ................................................................................................................................................

 ...................................................................................................................................................

3  ................................................................................................................................................

 ...................................................................................................................................................

 [3]

 (c) Give the reasons why an HDD is an example of secondary storage.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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3 A computer with a Von Neumann architecture has several hardware components.

 (a) Complete the table with the missing terms and descriptions about computer hardware.

Term Description

........................................
This is the address given to a network interface card (NIC) 

when it is manufactured.

register

...................................................................................................

...................................................................................................

...................................................................................................

clock

...................................................................................................

...................................................................................................

...................................................................................................

control unit (CU)

...................................................................................................

...................................................................................................

...................................................................................................

........................................
This is a processing unit within the CPU that can fetch, decode 

and execute instructions.

 [5]

 (b) Identify three registers that are used in the fetch stage of the fetch–decode–execute (FDE) 

cycle.

1  ................................................................................................................................................

2  ................................................................................................................................................

3  ................................................................................................................................................

 [3]
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 (c) Circle the two buses that are used in the fetch stage of the FDE cycle.

binary     control     denary     data

information     hardware     software

 [2]

4 A computer has an operating system.

 One function of the operating system is handling interrupts.

 (a) Describe the role of the operating system in handling interrupts.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) Give two other functions of an operating system.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 (c) Hardware and software interrupts are two types of interrupt.

  (i) Give one example of a hardware interrupt.

 .....................................................................................................................................  [1]

  (ii) Give one example of a software interrupt.

 .....................................................................................................................................  [1]

5 An online company has a website that allows a user to buy products.

 The user types in the uniform resource locator (URL) for the website and this is sent to a domain 

name server (DNS).

 (a) Describe the role of the DNS.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]
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6 A computer with a Von Neumann architecture has a central processing unit (CPU).

 (a) Complete the statements about the operation of the CPU.

  Use the terms from the list. Not all terms will need to be used. You should only use each term 

once.

accumulator  arithmetic logic unit  character set

control unit  current instruction register  cipher  decoding set

instruction counter  instruction set  memory address register

memory data register  memory instruction register  next instruction register

program counter  program register

  The ............................................................... stores the address of the next instruction to be

  fetched. This address is then sent to the ............................................................... .

  This address is the location in RAM where the instruction can be found. The instruction

  is retrieved from RAM and immediately stored in the ............................................................... .

  The instruction is then sent to the ............................................................... where it is

  decoded by the ............................................................... . The instruction is decoded using

  an ............................................................... .

 [6]

 (b) Handling interrupts is one function of an operating system.

  (i) An interrupt is sent to the CPU every time a key is pressed on the keyboard.

   Give the name of this type of interrupt.

 .....................................................................................................................................  [1]

  (ii) Give the name of the program that services the interrupt.

 .....................................................................................................................................  [1]

  (iii) Give one other function of an operating system.

 .....................................................................................................................................  [1]
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4 A computer with a Von Neumann architecture has a central processing unit (CPU) that performs 

the fetch–decode–execute (FDE) cycle.

 (a) Complete and annotate the diagram to show how instructions are decoded and executed.

control unit (CU) arithmetic logic unit (ALU)

 [5]

 (b) The CPU is dual core and has a processor speed of 2.4 GHz.

  Describe what is meant by a core.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (c) Explain two ways that the performance of the CPU could be increased.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4]
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5 A computer system has a mouse.

 An interrupt is sent to the CPU every time a button on the mouse is clicked.

 (a) Identify the name of this type of interrupt.

 .............................................................................................................................................  [1]

 (b) The interrupt is placed in a queue.

  Explain how the interrupt is serviced after it is placed in the queue.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4]

 (c) The mouse is connected using a universal serial bus (USB) connection.

  (i) Explain how data is sent using the USB connection.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (ii) Give two benefits of using a USB connection for this purpose.

1  ........................................................................................................................................

 ...........................................................................................................................................

2  ........................................................................................................................................

 ...........................................................................................................................................

 [2]

  (iii) Give one drawback of using a USB connection for this purpose.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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2 A computer with a Von Neumann architecture has a central processing unit (CPU) that carries out 

the fetch-decode-execute (FDE) cycle.

 (a) Give the name of the first register that is used in the fetch part of the cycle.

 .............................................................................................................................................  [1]

 (b) The CPU has a control unit (CU).

  (i) Describe the role of the CU in the CPU.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

  (ii) Give the name of the register that is part of the CU.

 .....................................................................................................................................  [1]

 (c) The computer has primary storage. One example of primary storage is cache. 

  (i) Tick (✓) one box to show the correct statement that describes the purpose of cache.

A It stores important instructions. 

B It stores the next instruction to be processed. 

C It stores frequently used instructions. 

D It stores instructions so they are not lost when the power is turned off. 

 [1]

  (ii) Give one other example of primary storage. 

   Identify the type of data your example would store.

Primary storage  .................................................................................................................

Data  ...................................................................................................................................

 ...........................................................................................................................................

 [2]
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 (d) The computer also has secondary storage.

  Write the name of the type of secondary storage for each description in the table. Each type 

of secondary storage may be used more than once.

Type of secondary storage Description

...................................................
It burns pits and lands onto a disk.

...................................................
It uses control gates and flow gates.

...................................................
It uses NAND or NOR technology.

...................................................

The surface of each platter is divided into tracks and 

sectors.

...................................................
It has a read/write arm that moves a laser across a disc.

...................................................
It controls the flow of electrons using transistors.

 [6]

3 Data is split into packets before it is transmitted across a network.

 (a) The diagram shows a packet with three sections.

  Complete the diagram by writing the name of each section of the packet.

  Write an example in each section of what would be stored in that part of the packet.

Packet

The first section is called the

.......................................................

First

Example .......................................................

The second section is called the

.......................................................

Second

Example .......................................................

The third section is called the

.......................................................

Third

Example .......................................................

 [6]
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