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3 An email is sent from one email server to another using packet switching.

 (a) State two items that are contained in an email packet apart from the data.

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

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

 (b) Explain the role of routers in sending an email from one email server to another.

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

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

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

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

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

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

 (c) Sending an email message is an appropriate use of packet switching.

  Explain why this is the case.

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

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

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

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

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

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

 (d) Packet switching is not always an appropriate solution. 

  Name an alternative communication method of transferring data in a digital network.

 ...............................................................................................................................................[1]
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 (e) Name an application for which the method identified in part (d) is an appropriate solution. 
Justify your choice.

Application  ................................................................................................................................

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

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

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

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

 ...............................................................................................................................................[3]
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3 (a) Explain what is meant by circuit switching.

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

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

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

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

 (b) There are many applications in which digital data are transferred across a network. Video 
conferencing is one of these.

  For this application, circuit switching is preferable to the use of packet switching.

  Explain why this is so.

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

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

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

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

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

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

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

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

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

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

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

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

 ...............................................................................................................................................[6]

 (c) A web page is transferred from a web server to a home computer using the Internet.

  Explain how the web page is transferred using packet switching.

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

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

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

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

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

 ...............................................................................................................................................[3]
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5 (a) A web browser is used to request and display a page stored on an internet web server. 

  Explain how each of the following items is used in this event.

  (i) Packet:  ..............................................................................................................................

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

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

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

  (ii) Router: ...............................................................................................................................

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

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

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

  (iii) TCP/IP:  ..............................................................................................................................

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

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

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

 (b) The Internet can be used for video conferencing. Data can be transmitted over the Internet 
using either packet switching or circuit switching.

  (i) State two problems that could arise if video conferencing were to use packet switching.

Problem 1  ..........................................................................................................................

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

Problem 2  ..........................................................................................................................

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

  (ii) Explain what is meant by circuit switching.

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

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

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

 .......................................................................................................................................[2]
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  (iii) Explain how the use of circuit switching overcomes the problems you have identified in 
part (i).

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

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

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

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

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

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

6  A computer system is used to manage some of the functions in a vehicle. The vehicle has a 
number of sensors and actuators. One sensor is used to monitor the moisture on the screen. If the 
moisture exceeds a pre-set value, the windscreen wiper motor turns on automatically.

 The software used in the computer system is dedicated to the sensor management functions. 
When the system starts, the software runs some initial tasks. It then loops continuously until the 
system is switched off. 

 (a) (i) State the name given to the type of system described.

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

  (ii) Explain your answer to part (i).

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

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

 (b) Within the software loop, the value of each sensor is read in turn. The value read from the 
sensor is then processed.

  State two drawbacks with this method of reading and processing sensor data.

Drawback 1  ...............................................................................................................................

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

Drawback 2  ...............................................................................................................................

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



13

9608/33/M/J/17© UCLES 2017 [Turn over

5 (a) A web browser is used to request and display a page stored on an internet web server. 

  Explain how each of the following items is used in this event.

  (i) Packet:  ..............................................................................................................................

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

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

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

  (ii) Router: ...............................................................................................................................

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

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

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

  (iii) TCP/IP:  ..............................................................................................................................

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

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

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

 (b) The Internet can be used for video conferencing. Data can be transmitted over the Internet 
using either packet switching or circuit switching.

  (i) State two problems that could arise if video conferencing were to use packet switching.

Problem 1  ..........................................................................................................................

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

Problem 2  ..........................................................................................................................

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

  (ii) Explain what is meant by circuit switching.

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

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

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

 .......................................................................................................................................[2]
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  (iii) Explain how the use of circuit switching overcomes the problems you have identified in 
part (i).

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

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

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

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

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

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

6  A computer system is used to manage some of the functions in a vehicle. The vehicle has a 
number of sensors and actuators. One sensor is used to monitor the moisture on the screen. If the 
moisture exceeds a pre-set value, the windscreen wiper motor turns on automatically.

 The software used in the computer system is dedicated to the sensor management functions. 
When the system starts, the software runs some initial tasks. It then loops continuously until the 
system is switched off. 

 (a) (i) State the name given to the type of system described.

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

  (ii) Explain your answer to part (i).

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

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

 (b) Within the software loop, the value of each sensor is read in turn. The value read from the 
sensor is then processed.

  State two drawbacks with this method of reading and processing sensor data.

Drawback 1  ...............................................................................................................................

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

Drawback 2  ...............................................................................................................................

 ...................................................................................................................................................
[2]
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1  A Local Area Network (LAN) consists of three computers, one server and a switch. The LAN uses 
a star topology.

 (a) Complete the following diagram to show how the computers, the server and the switch could 
be connected.

Switch

Computer
A

Computer
B

Computer
C

Server

[1]

 (b) There are four statements in the following table. For each statement, place a tick (✓) in the 
appropriate column to indicate whether it is true or false.

Statement True False

The server can send packets to Computer B and Computer C at 
the same time.

The network software on each computer needs to include 
collision detection and avoidance.

Computer B can read a packet sent from the server to 
Computer C.

Computer A can send a packet to Computer B and at the same 
time the server can be sending a packet to Computer C.

[4]

 (c) The LAN shown in part (a) will be connected to the Internet.

  (i) A router will be attached to one of the devices on the LAN.

   State the device used. Give a reason for your choice.

Device  ...............................................................................................................................

Reason  ..............................................................................................................................

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

 ...................................................................................................................................... [2]
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  (ii) Explain why a router is required.

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

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

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

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

  (iii) After the router has been connected, Computer A sends several packets to an internet 
web server.

   Explain how the packets are transmitted from the router to the web server.

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

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

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

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

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

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

2 (a) The following diagram shows four descriptions and four types of computer architecture.

  Draw lines to connect each description to the appropriate computer architecture.

Most parallel computer systems use 
this architecture.

Widely used to process 3D graphics in 
video games.

A microprocessor is used to control a 
washing machine.

There are a number of processing 
units. Each processing unit executes 
the same instruction but on different 
data.

SIMD

MIMD

MISD

SISD

Description Computer architecture

[4]
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1 A Local Area Network (LAN) consists of three computers, one server and a router connected to 
the Internet. The LAN uses a bus topology.

 
 (a) Complete the following diagram to show how the computers, the server and the router could 

be connected.

Router

Internet

Computer
A

Computer
B

Computer
C

Server

[2]

 (b) There are four statements in the following table. For each statement, place a tick (3) in the 
appropriate column to indicate whether it is true or false. 

Statement True  False

The server can send packets to Computer B and the router at the 
same time.

Computer C uses the IP address of a web server to send a request for 
a web page on the web server.    

Computer B can read a packet sent from Computer A to Computer C.    

The server can read all incoming packets from the Internet.

 [4]

 
 (c) The user on Computer A and the user on Computer B are both using the Internet at the same 

time. On a few occasions, Computer A and Computer B start transmitting packets to the 
router at exactly the same time. This causes a problem called a collision.

  (i) Explain what is meant by a collision in this context. 

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

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

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

 .......................................................................................................................................[2]
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  (ii)  As a result of the collision, both Computer A and Computer B stop transmitting.

   Computer A must carry out a number of steps to ensure the successful transmission of 
its packet. 

   Give two of the steps.

Step 1  ................................................................................................................................

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

 (d) The LAN topology is redesigned. 

  (i) Describe the changes that could be made to the LAN topology to overcome the problem 
identified in part (c).

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

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

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

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

  (ii) Explain how the redesign has overcome the problem.

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

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

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

 .......................................................................................................................................[2]
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1  A Local Area Network (LAN) consists of three computers, one server and a switch. The LAN uses 
a star topology.

 (a) Complete the following diagram to show how the computers, the server and the switch could 
be connected.

Switch

Computer
A

Computer
B

Computer
C

Server

[1]

 (b) There are four statements in the following table. For each statement, place a tick (✓) in the 
appropriate column to indicate whether it is true or false.

Statement True False

The server can send packets to Computer B and Computer C at 
the same time.

The network software on each computer needs to include 
collision detection and avoidance.

Computer B can read a packet sent from the server to 
Computer C.

Computer A can send a packet to Computer B and at the same 
time the server can be sending a packet to Computer C.

[4]

 (c) The LAN shown in part (a) will be connected to the Internet.

  (i) A router will be attached to one of the devices on the LAN.

   State the device used. Give a reason for your choice.

Device  ...............................................................................................................................

Reason  ..............................................................................................................................

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

 ...................................................................................................................................... [2]
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  (ii) Explain why a router is required.

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

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

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

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

  (iii) After the router has been connected, Computer A sends several packets to an internet 
web server.

   Explain how the packets are transmitted from the router to the web server.

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

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

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

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

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

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

2 (a) The following diagram shows four descriptions and four types of computer architecture.

  Draw lines to connect each description to the appropriate computer architecture.

Most parallel computer systems use 
this architecture.

Widely used to process 3D graphics in 
video games.

A microprocessor is used to control a 
washing machine.

There are a number of processing 
units. Each processing unit executes 
the same instruction but on different 
data.

SIMD

MIMD

MISD

SISD

Description Computer architecture

[4]
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2 (a) A network can be set up using a star topology.

  Give three features of a star topology.

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

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

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

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

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

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

 (b) (i) Describe what is meant by circuit switching.

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

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

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

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

  (ii) The table shows statements that relate to circuit switching, packet switching or both.

   Tick (✓) one or more boxes in each row to show whether the statement applies to circuit 
switching, packet switching or both.

Statements Circuit switching Packet switching

Shares bandwidth

Data may arrive out of order

Data can be corrupted

Data are less likely to get lost

 [4]
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 (c)  A student enters the following into an interpreter:

   OUTPUT(0.2 * 0.4)

  The student is surprised to see that the interpreter outputs the following:

   0.08000000000000002

  Explain why the interpreter outputs this value.

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

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

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

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

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

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

2 Packet switching can be used to transmit data across the Internet. 

 Packet switching is not always the most appropriate method of transferring data.

 (a) Name an alternative method of transferring data across the Internet.

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

 (b) Give an example of a situation where the method you identified in part (a) is more appropriate. 

  Justify your choice.

Example  ....................................................................................................................................

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

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

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

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

 ...................................................................................................................................................
[3]
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7  (a) Identify the four layers of the TCP/IP protocol suite.

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

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

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

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

 (b) The TCP/IP protocol suite is responsible for transmitting data across the Internet using packet 
switching.

  (i)  Explain why packet switching is used when sending data across the Internet.

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

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

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

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

  (ii)  Each packet requires a header.

   Describe the purpose of a packet header.

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

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

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

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

  (iii) Identify three items that should be contained in a packet header.

Item 1  ................................................................................................................................

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

Item 2  ................................................................................................................................

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

Item 3  ................................................................................................................................

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

QUESTION 12.


