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Mbps, Gbps, … W, kW, … 

1991: 9.6 kbps 1997: Wi-Fi, tens of Mbps 

Wi-Fi power ~ 0.1 W – 2 W,  

range of tens of metres 
FM trans. power ~ 3.16 kW,  

range of tens of kilometres Why? 
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Space probes 

16,560,000,000 km 

20 W 

160 bps 

Voyager 2 

Voyager 1 

New Horizons 

Cassini 

Dawn 

Rosetta 

… 

(111 au) 

Is it sufficient  

output power 

to reach Earth? 



Inverse-square law in theory 
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= 2.6 · 10−25 = 2.6 · 10−22 kW 



Deep Space Network 
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eyes.nasa.gov/dsn/dsn.html 



Calculated vs. measured values 
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calculated value    = 2.6 · 10−22 kW 

measured value (DSN)  = 1.33 · 10−22 kW 

Voyager 2 

New Horizons 
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Receiving antenna improvements 

Voyager 2 

64-m to 70-m upgrade 
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Questionnaire 

100 W 

1.5 m 

3 m 

 ? 

~ 200 students of various faculties, various grades of ZČU at Plzen 



Student‘s result 
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1 2 3 4 more 

~ 200 students of various faculties, various grades of ZČU at Plzen 
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Practical activities for ICT 



Graphs / plots / diagrams are everywhere… 
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Students‘ activities 
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Data Students 

Application 

software  

Graphs 

Visualization 

Real 



Practical activity for Physics 
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Recommendation: 

use lower sound volume  

to have suitable distance of 

inaudibility 

inaudible distance estimation 

3x distance measurement 

mean distance 

1 m  76 dB 

inaudibly at  ~160 m 

intensity (calculated) ~32 dB 



Konference v dubnu 2017 

kof.zcu.cz/ak/trendy/8/ KMT-F FPE ZČU v Plzni, JČMF 

Moderní trendy  

v přípravě učitelů fyziky 8 

Kdy? duben 2017 (upřesníme) 

Kde? Kašp. Hory, hotel Šumava 

Proč? kof.zcu.cz/ak/trendy/8/ 

Jak ICT ovlivňuje fyziku a naopak 

http://kof.zcu.cz/ak/trendy/8/
http://kof.zcu.cz/ak/trendy/8/
http://kof.zcu.cz/ak/trendy/8/
http://kof.zcu.cz/ak/trendy/8/
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