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Homework (5) EM Waves
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1. The table below shows the broadcasting frequencies of RTHK Radio 1 (FM) in different 

districts:

	          District
	     Frequency/ MHz

	      Hong Kong north
	        92.6

	      Hong Kong south
	        93.6

	      Kowloon east
	        94.4

	      Kowloon west
	        92.9

	      Shatin, Ma On Shan
	        93.5  

	      Tai Po, Fanling
	        93.2

	      Tuen Mun, Yuen Long
	        93.4 


State one advantage of broadcasting at different frequencies in different districts. 



2. (a)  A radio station transmit on a wavelength of 2.5 m. The speed of radio waves is

        3.0 x 108 ms-1. Calculate the frequency of transmission.

(b) The diagram below shows the transmitted wave approaching a tall building in its path.


            Radio wave


(i) Show on the diagram what happens to the radio waves as they pass the building.

(ii)  What is the name of the effect you have shown in your diagram ?______________

(c) Explain why it would be easier to receive long wave radio waves in a valley rather than 

short wave radio waves



3. Find the frequency of the 3-cm microwave used in school laboratory. (speed of microwave in

Air = 3 x 108 ms-1)
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4. The table below gives some examples of electromagnetic waves (not to scale) and their

wavelengths. They all have the same speed of 3 x 108 ms-1.

	  Wave
	   Radio
	 Microwaves
	 Infra-red 
	 Visible light
	 Ultra-violet

	 Wavelength
	   100 m 
	   0.1 m
	    1 (m
	 0.3 - 0.7 (m
	   0.01 (m


(a) Which of the examples given has the lowest frequency ? ____________________________

(b) Which has the shortest wavelengths? ____________________________________________

(c) What is the frequency of ultraviolet radiation ?

(d) Microwaves are examples of EM waves and can be used for cooking if they are of the 

correct frequency (2.54 GHz). They reflect well off metals and can pass through most

non-metals.

(i) Why do you think that the walls of a microwave oven are made of steel ?



(ii) Microwave ovens are assumed to cook more efficiently than gas or electric ovens.

Give a reason why this might be thought to be a reasonable assumption.



(iii) Water molecules inside food absorb the energy of the microwaves. What is the 

microwave energy changed to inside the food ?


5.



                                                   TV waves 

    TV aerial                            

                             B

         A                       

(a) Show on the diagram what happens to the TV waves as they pass the tall building.

(b) Peter lives in house B. Explain why the TV reception in Peter’s house is poor. 



      (c)  Briefly describe the TV reception in house A.

