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Subject: Grade 9 Science 

Term: 4 

Week: 2 Lesson: 94B 

Unit: 5. Electromagnetic radiation 

Topic: 5.3 Communications and remote sensing 

Subtopic: Modern communication networks 

 

Introduction: 

This lesson is made up of lesson notes and practice exercise. 

Instruction:  
Follow the steps given below and work through the lesson. 
Step 1: Start with copying the header in your exercise book. Make sure that your Handwriting is 
neat and legible. 
Step 2: Go through the lesson notes and copy or make summary notes in your exercise book.   
Step 3: Do Practice Exercise.  
Step 4: After you have completed the practice exercise, revise well and correct your mistakes, if 
any.  (I will be checking your Exercise Book when you return to School).  
 
Lesson notes: 
Read through your lesson notes and write your notes by copying all the information, make 
summary notes or cut and paste in your exercise book.  

READ AND MAKE NOTES 
………………………………………………………………………………………………………………..... 

 

Modern communications networks  
Modern communications networks carry vast amounts of data from landline telephones, mobile 

phones, radio, TV and the internet. Data such as data files, voice conversations and satellite images 

are relayed. 

 

Analogue or digital signals 

Some mediums, such as the copper wires connected to landline phones, were originally designed 

to carry an analogue signal. In an analogue signal, the information, such as changes in a speaker’s 

voice, is transmitted as changes in the voltage of the signal. You can see a typical analogue signal 

in Figure 5.3.7. Analogue signals are limited because they suffer from signal loss and interference 

as they travel. 
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More modern communication systems, such as cable television and the internet, rely on a digital 

signal. In a digital system, the information is coded into a series of ‘on’ or ‘off’ pulses using a binary 

number system. The advantage of a digital signal is that it can still be read even when there is 

significant interference. This means that digital signals are clearer and more accurate. Our mobile 

phone network is digital, as is the music we listen to on CD or smartphones. You can see a typical 

digital signal in Figure 5.3.8. 

 
Increasing capacity 

Until relatively recently, all telephone signals were sent along copper wires. To limit signal 

interference, twisted-pair copper wires were used. These consist of a pair of insulated copper wires 

twisted around each other. A 600-pair copper cable can carry 600 two-way conversations. These 

cables are inexpensive and do not suffer much signal loss when used over short distances. 

 

Figure 5.3.9 shows the structure of a coaxial cable. Coaxial cables can carry more data than twisted-

pair cables. Australian cities have been linked by underground coaxial cables since the 1960s. Two 

cables of 50 tubes can carry 2700 two-way conversations. These cables need repeaters positioned 

every 45km to reinforce the signal. 
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To transmit more data along a copper wire, different signals are sent along the wire at the same 

time. In analogue systems, this is possible when using carrier waves of different frequencies. At the 

receiving end, these different frequencies are sorted back into separate signals. This is called 

frequency division multiplexing (FDM). 
 

 

Practice exercise 94B: 

Write the questions first and then your answers in complete sentences with correct spelling of 
terms and appropriate calculations where required. 

READ AND ANSWER QUESTIONS 

1. State two disadvantages associated with analogue signals compared with digital signals. 

 

 

 

You should be able to develop understanding of communications and remote sensing. 


