Physics worksheets- P1 Topic 4

Infrasound- Worksheet P1.18b
1
The paragraphs below contain some mistakes. Cross out the words that are wrong and write the correct words above them.


Sound waves are transverse waves that travel through a medium. The number of waves per second is the amplitude of the wave and the units are metres (m). Humans can hear sound waves with frequencies below 20 Hz and above 20 000 Hz. 


Sound waves with frequencies higher than humans can hear are called infrasound. Some animals use infrasound for communication.

2
Which animals use infrasound for communication? Tick all the animals that are correct.


( elephants and other large land animals


( small land animals such as rats and mice


( whales


( insects

3
Why is infrasound useful for tracking animals? Tick all the statements that are relevant for this use.


( Infrasounds travel further in air than normal sounds.


( Infrasounds are longitudinal waves.


( Elephants make infrasounds that can be heard many kilometres away.


( Infrasounds are too high for us to hear.

4
Why do biologists need to use special equipment to track animals using infrasound?

5
Name two natural events that can be detected using infrasound.

Ultrasound- Worksheet P1.19a

You do not need to remember the details on this sheet for your exam but you could be asked to apply your knowledge to unfamiliar situations.
	Sound travelling
	% energy reflected

	    from
	      to 
	

	    air
	      skin
	99%

	    air
	      water
	99%

	    water
	      skin
	      0.1%

	    skin
	      muscle
	      0.1%


Ultrasound scans work because some of the ultrasound energy is reflected each time it passes from one material into another. The proportion of the energy reflected depends on the difference between the speed of sound in each of the two materials and the density of the two materials. The table shows some typical values.
The diagrams below show two ultrasound scans being made. The scanner both sends and detects ultrasound as it is moved over the woman's abdomen. 
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This flowchart shows what is happening in Diagram 1.
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1
Copy and complete this flowchart to show what is happening in diagram 2.
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a
How much of the ultrasound energy will be reflected between stages B and C?


b
After stage C how much of the ultrasound energy will be left to reflect from the fetus inside the woman's body?


c
The jelly used in diagram 2 is similar to water. How much of the ultrasound will be reflected between stages F and G?


d
After stage G how much of the ultrasound energy will be left to reflect from the fetus inside the woman's body?


e
Explain in your own words why jelly is used in ultrasound scans and why the scanner must be touching the jelly.

3
The distance between the mother's skin and the back of the fetus' head is about 15 cm. The speed of sound in muscle is approximately 1580 m/s.


a
How long will it take an ultrasound wave to travel this distance and back again? 


b
Suggest why the time you have calculated may not be the correct value.
Ultrasound- Worksheet P1.19c
1
Copy and complete the table, using words from the box. You do not need to use all of the words.

	Name
	Type of sound
	Frequency


	ultrasound
	
	

	infrasound
	
	


 too high for humans to hear
too low for humans to hear

above 20 Hz

below 20 Hz 
above 20 kHz
below 20 kHz

2
a
Name two animals that use ultrasound.


b
Suggest one reason why these animals use ultrasound.

3
Ultrasound scans can be used to make images of babies before they are born. Suggest one reason why ultrasound scans are used by doctors.

	4
The speed of sound depends on the material the 
sound is travelling in. The table shows the speed of 
sound in sea water and fresh water. 


A fishing boat uses sonar to work out how deep the 
sea is. It sends out a ‘ping’ of sound and detects the 
echo 2 seconds later.
	Material

Speed of sound (m/s)

sea water

1533

fresh water

1493



	     a
How far has the sound travelled in the 2 seconds?

     b
How deep is the water?

     c
If the boat was on a lake instead of the sea how 

deep would the water be if the echo took 2 


seconds to return?

     d
Why is it important that the sonar machine has 

the information about what kind of water the boat 

is in?
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You will need this equation to help you to answer the questions:


speed = 
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distance



This equation can be rearranged to give these equations:



distance = speed × time

time = 
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distance


Seismic waves- Worksheet P1.20c

	Wave
	Name of wave
	Type of wave
	Speed of travel


1
Complete this table using words and phrases from the box.
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P wave
S wave
 transverse
longitudinal
faster
slower

[image: image12.jpg]focus,




2
The diagram shows the output from a seismometer.

a
Mark the arrival times of the P waves and S waves on the diagram.

b
Explain how you worked out your answer to part b.

3
The diagrams show two underground explosions. Tick the boxes to show how the waves from the explosions will affect the seismometer.

	Waves
	Seismometer A detects movement
	Seismometer B detects movement
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	up/down
	sideways
	up/down
	sideways


	P waves
	
	
	
	

	S waves
	
	
	
	


Detecting earthquakes- Worksheet P1.22c

1
Waves can help us to find out many things about the Earth. Choose a type of wave from the box that can help us to:


a
predict that a tsunami may happen


b
detect a meteor exploding in the atmosphere


c
find where an earthquake happened


d
detect a volcano erupting.

2
Scientists can find the locations of earthquakes using data from seismometers. Write the letters of the following statements in order to explain how they do this. 


A
The difference in arrival times is used to work out how far away the earthquake is.


B
The time that the first S waves arrive is noted.


C
The time that the first P waves arrive is noted.


D
Distances from three different seismometer stations are combined to find the location of the earthquake.


E
The difference in the arrival times of the P waves and S waves is worked out.

3
The map shows how the top layer of the Earth is divided into different pieces called plates.
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a
Which points on the map are most likely to experience earthquakes?


b
Explain your answer to part a.

4
Which statements below help to explain why scientists cannot predict when an earthquake will happen? Choose two statements.


A
Earthquakes are equally likely to happen anywhere in the world.


B
There are large forces that move the plates.


C
The plates ‘stick’ until the forces are big enough to overcome friction.


D
Scientists cannot measure the forces on the plates or how much friction there is.

5
One of the statements in question 4 is incorrect. Explain which one is wrong.
A	ultrasound produced �by scanner





B	ultrasound moves �through air





C	ultrasound enters �woman’s skin





B	ultrasound travels through woman’s body
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B	ultrasound travels through woman’s body
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