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Chapter 5: Invisible waves
Name: ___________________________
	1 
	The number of complete vibrations occurring in one second is called:

A amplitude

B frequency

C period

D wavelength.


	
	1



	2 
	Which of the following waves could be described as a longitudinal wave?

A ocean wave

B sound wave

C ‘Mexican’ wave


	
	1

	3 
	Water waves are examples of:

A longitudinal waves

B horizontal waves

C transverse waves

D compression waves.


	
	1

	4 
	The amplitude of a wave is:

A the height of the peak of the wave

B the maximum distance each particle moves from its usual resting position

C the distance between two crests.


	
	1

	5 
	The frequency of a musical note determines its:

A loudness

B tone
C pitch
D speed.

	
	1

	6 
	Frequency is measured in:

A hertz

B newtons

C metres

D seconds.


	
	1

	7 
	The speed of sound in air is closest to:

A 100 m/s

B 300 m/s

C 300 km/h

D 300 000 km/s.


	
	1

	8 
	The speed of sound is greatest in:

A dry air at 10°C at sea level

B dry air at 10°C at an altitude of 10 000 m

C water at a temperature of 10°C

D steel at a temperature of 0°C.


	
	1

	9 
	The speed of sound is least in:

A dry air at 10°C at sea level

B dry air at 10°C at an altitude of 10 000 m

C water at a temperature of 10°C

D steel at a temperature of 0°C.


	
	1

	10 
	Ultrasound is the name given to sound:

A with a speed higher than that of sound that humans can hear

B too quiet for humans to hear

C with a frequency greater than that of sound that humans can hear

D with a frequency lower than that of sound that humans can hear.


	
	1

	11 
	The speed of sound in a medium depends on:

A how close the particles of the medium are together

B how easy the particles of the medium are to push closer together

C the temperature of the medium

D all of the above

E none of the above.


	
	1

	12 
	Which of the following is not an example of electromagnetic radiation?

A light

B microwaves

C sound

D ultraviolet radiation

E X-rays


	
	1

	13 
	The speed of radio waves in air is closest to:

A 100 m/s

B 186 000 m/s

C 300 m/s

D 300 km/h

E 300 000 000 m/s.


	
	1

	14 
	Which of the following types of waves are examples of radio waves?

A infra-red radiation

B microwaves

C sound waves

D ultraviolet radiation


	
	1

	15 
	Which of the following shows different types of waves in order of increasing frequency?

A AM radio, FM radio, infra-red radiation, visible light, ultraviolet radiation, X-rays

B visible light, AM radio, FM radio, infra-red radiation, X-rays, ultraviolet radiation

C microwaves, X-rays, FM radio, AM radio, ultraviolet radiation, infra-red radiation

D gamma rays, X-rays, ultraviolet radiation, visible light, infra-red radiation, FM radio


	
	1

	16 
	Which of the following statements is not correct?

A Only objects with a temperature above 0°C emit electromagnetic radiation naturally.

B Only objects that glow emit electromagnetic radiation naturally.

C Only the sun and the stars emit electromagnetic radiation naturally.

D All objects emit some electromagnetic radiation naturally.

	
	1

	17 
	Which statement applies to all waves? 

A can move through a vacuum

B carry energy

C involve electric and magnetic fields

D travel faster in solids


	
	1

	18 
	Television signals are transmitted on:

A AM radio waves

B FM radio waves

C both AM and FM radio waves

D neither AM nor FM radio waves.


	
	1

	19 
	Which of the following are analogue devices? (more than one answer)
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	1

	20 
	Which of the following signals are carried along coaxial cables?

A electrical pulses

B light waves

C radio waves

D microwaves


	
	1

	21 
	Light pulses can be sent long distance along glass fibres without leaving the glass as a result of:

A the transparency of glass

B the high speed of light

C total internal reflection

D the absorption of light.

	
	1

	22 
	Which of the following methods of communication can carry the biggest number of two-way conversations at once?

A copper cable

B coaxial cable

C the microwave link

D optical fibres


	
	1

	23 
	Which of the following long distance communication methods use repeater stations? (more than one answer)

A the microwave link

B coaxial cables

C optical fibres

D Earth-satellite radio waves


	
	1

	24 
	Which one or more of the following methods of long distance communication could not be used without artificially produced electromagnetic radiation?

A coaxial cable

B mail

C optical fibres

D microwave

	
	1

	25 
	After which discovery by Alessandro Volta in 1799 did rapid communication over long distances first become possible?

A electric current
B microwaves
C optical fibres
D radio waves

	
	1



	26 
	Morse code is best described as an example of:

A analogue communication

B digital communication

C both analogue and digital communication.

	
	1

	27 
	Mobile phones transmit signals:

A on radio waves

B through coaxial cables

C on light waves

D in optical fibres.


	
	1

	28 
	Mobile phones in Australia operate on:

A an analogue system

B a digital system
C both analogue and digital systems
D neither analogue nor digital systems.

	
	1

	29 
	The Australian Synchrotron is closest in size to a:

A light microscope

B personal computer

C backyard swimming pool

D football stadium.


	
	1

	30 
	After electrons leave a heated tungsten filament, which part of a synchrotron first accelerates them to a higher voltage?

A booster ring
B monochromator
C linear accelerator
D storage ring

	
	1

	31 
	The energy of electrons is increased in the circular parts of the synchrotron by:

A gravity

B electric fields

C magnetic fields

D transformers.


	
	1

	32 
	An earthquake is caused by a disturbance beneath the Earth’s surface. The energy of an earthquake is transmitted to the surface by waves called seismic waves.

(a) What is the medium through which seismic waves travel?

(b) Is a seismic wave a transverse wave or a compression wave?


	
	2

	33 
	Which two of the following examples of energy transfer from one place to another are examples of the motion of waves? Explain how you know they are both examples of wave motion.

(i) A ball is thrown at a brick wall.

(ii) A netball coach shouts instructions to a player.

(iii) A bucketful of water is poured over a circus clown.

(iv) A lost bushwalker signals to a helicopter pilot by flashing a torch on and off.


	
	3

	34 
	Use a diagram to show the difference between a compression and a rarefaction.


	
	2

	35 
	The diagram below shows a cross section of some waves on water.

(a) What is the wavelength of the water waves?

(b) What is the amplitude of the water waves?

(c) If the frequency of the waves is 0.5 Hz, at what speed are they travelling through the water?
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	3

	36 
	A piano string vibrates 2560 times in 10 seconds. What is its frequency?


	
	1

	37 
	Why is it not possible for sound to travel through the vacuum of outer space?


	
	2

	38 
	The sound of a starting pistol can be heard easily from a distance of one kilometre. However, smoke can be seen from that distance some time before the sound is heard.

(a) Why is the smoke seen before the sound is heard?

(b) Which of the following is closest to the time interval between seeing the smoke and hearing the sound?

(i) 0.03 seconds

(ii) 0.3 seconds

(iii) 3 seconds

(iv) 30 seconds


	
	2

	39 
	List two different uses of ultrasound in medicine.


	
	2

	40 
	What is echolocation and what is its importance to animals?


	
	3

	41 
	List one use of each of the following types of waves.

(a) microwaves

(b) infra-red radiation

(c) X-rays

(d) gamma rays


	
	4

	42 
	Are electromagnetic waves transverse waves or compression waves? List two reasons for your answer.


	
	3

	43 
	What is the frequency of electromagnetic waves a measure of?


	
	2

	44 
	Explain what happens within the transmitting antenna when radio waves are artificially produced.


	
	3

	45 
	AM radio stations and FM radio stations transmit their signals on carrier waves.

(a) What is a carrier wave?

(b) What must happen to a sound before it is transmitted by a radio station?

(c) What is an audio wave?


	
	3

	46 
	One difference between AM and FM radio waves is their frequency. Explain one other difference between the way that AM and FM radio waves carry radio signals. You may, if you wish, use a diagram to illustrate your answer.


	
	2

	47 
	Express the following radio frequencies in hertz.

(a) 107.5 MHz 

(b) 774 kHz


	
	2

	48 
	Explain the difference between the ways that voice signals are carried on the carrier waves of analogue and digital radio systems.


	
	4

	49 
	List 4 advantages of digital television over analogue television to viewers.


	
	2

	50 
	What does a repeater station do and why is it needed?


	
	2

	51 
	Communication satellites are generally in geostationary orbit.

(a) How long does a geostationary satellite take to orbit the Earth?

(b) Why are communication satellites in geostationary orbit?


	
	3

	52 
	Why are mobile phones called cellular phones?


	
	1

	53 
	Explain why there are times when your mobile telephone will not work?


	
	2

	54 
	What is the 3G network and why does it allow features such as web-browsing and video that previous networks did not?


	
	2

	55 
	What is electromagnetic pollution?


	
	1

	56 
	List three examples of dangerous situations caused by electromagnetic pollution.


	
	3

	57 
	How is the radiation produced by a synchrotron different from the radiation made use of in 

(a) a light microscope

(b) conventional X-ray tubes (list two differences). 


	
	3

	58 
	What is the main purpose of a synchrotron?


	
	2

	59 
	Construct a PMI on the topic of the internet.
	
	6


	The internet

	plus
	minus
	interesting

	· huge source of information

· fast access to information

· online shopping

· online banking

· online dating

· chatting with friends

· catching up on news events as they happen

· communicating with people around the world


	· exposure of children to inappropriate sites

· people spend too much time using it and exercise less

· pornography

· terrorists use it to recruit people

· information is not always accurate
	· can play computer games online

· can be accessed on mobile phones

· is getting faster all the time

· has changed global communication

· has changed how many go about their daily lives

· has enabled new forms of advertising and spying

· has provided new networks of people who may never have otherwise met
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