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S3
Waves & Radiation 
Homework
Homework 1 - Sound 
1.
A pupil reads about an experiment that can be carried out to measure the speed of sound in air. When the hammer hits the metal block a sound wave is produced. The computer is used to measure the time it takes for the sound wave to travel from one microphone to the other. The computer will display the time taken for the sound to travel this distance or it can be used to calculate the speed of sound directly.
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The pupil carried out the experiment, and the time measured was 0.0059 seconds.

(a)
Find the speed of sound using the pupil's results.

(3)

(b)
How could the accuracy of the result be improved?

(1)
2.
A camper sees a flash of lightning, and then hears the thunder 4 seconds later. 

[image: image3.wmf]

(a) 
Why is there a delay between the camper seeing the lightning and hearing the 
thunder?
(1)
    (b)  Using the data sheet in your problem booklet state the speed of sound in air.       (1)


(c)
Find the distance between the camper and the lightning?
(3)
3
The depth of the seabed is measured using pulses of ultrasound waves. The ultrasound waves are transmitted from a stationary ship. The waves are reflected from the seabed as shown and are detected by equipment 
on the ship. The transmitted ultrasound waves have a frequency of 
30 kHz.
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One pulse of ultrasound waves is received back at the ship 0.2 s after being sent out.


(a) 
Use the data sheet in your problem booklet to find the 





speed of the ultrasound waves in the water. 
                    

      (1)



(b) 
Calculate the depth of the seabed. 



                (4)


 
(c)
A shoal of fish swim under the boat. Give a possible echo 




time for the wave reflecting from the shoal. 

                           (1)



Total 15 marks

Homework 2 – Wave characteristics
1.

State whether the following waves are transverse or longitudinal waves.             (5)



(a)
Light waves         


(b)
Sound waves     


(c)
Tidal waves     


(d)
Radio waves


(e)
Ultrasound waves
2.  The questions below refer to this diagram.
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(a)
Calculate the wavelength of the waves shown.
(2)

(b)
What is the amplitude of these waves?
(1)

3. a     What is meant by the frequency of a wave.
(1)

 
b
24 water waves pass a point in 6 seconds. What is the frequency of the waves?
(3)

4. 
If a sound wave has a frequency of 20Hz. What does this tell you about the number of waves produced each second? 
(1)
5. Carefully copy the two diagrams, including grid lines, of a sound signal pattern displayed on an oscilloscope. 
                             [image: image29.emf]

Draw, on the blank grid, what would happen in the following situation:  
     (a)      The volume of the sound is increased but the frequency is unchanged.
(1)
Carefully copy the two diagrams again and draw on the blank grid, what would happen in the following situation:

     (b)      The frequency is increased, but the volume is unchanged.
(1)
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6.
Copy and complete this sentence:

     The higher the pitch of a sound the _______ the frequency.                     
  (1)     

7.   Look at these oscilloscope traces for signals A and B:
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A 
  B

(a)
Which signal would produce the loudest sound?                                                      (1)

(b)
Which signal would have the highest frequency?                                                     (1)
8

A house in a hilly region can't get a good reception on the television, but 


           radio reception is perfect. 


Explain why this is.






                   
       (2)
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Total 20 marks





Homework 3 - Speed, Frequency and Wavelength

1
A wave of frequency 8 Hz has a wave speed of 24 m/s.


What is its wavelength?                                                                                              (3)
2.  
The questions below refer to this diagram.
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(a)
Calculate the wavelength of the waves shown.
(2)

(b)
If the waves took 5 seconds to travel this distance, what is their frequency?
(3)

(c)
Use the wave equation to calculate the speed of the waves.
(3)
[image: image17.wmf]3
Two students watch the waves produced by a wave machine at a swimming 
pool. 


One student walks beside a wave as it travels along the pool. 


The wave goes from one end of the pool to the other in 20 s. 


The length of the pool is 24 m.


(a) 
Calculate the speed of the waves using distance and time.


       (3)
(b) 
In the same time interval of 20s, the other student counts 5 waves going     

          past the point where he is standing. Calculate the frequency of the waves.   (3)  
          (c)      Using your answers to (a) and (b) calculate the wavelength of the waves.    (3)
                                                                                                                                                               











Total 20 marks
Homework 4 - Electromagnetic Spectrum 

1.   State the other name for infrared radiation.                                                   
 (1)  
2.   Give two uses of infrared radiation.                          




 (2) 
3.a   What is the main danger of overexposure to ultraviolet radiation?                      (1) 
   b   Suggest a safety measure for this danger





 (1)

4.   Describe one use of X rays in medicine.






 (1)
5.   X rays are very useful to us but they can also be very dangerous, why? 

 (1)             

6   What is the speed of all electromagnetic waves                                                       (1)
7   A satellite transmits microwaves on the following three frequencies.




1.0x1010 Hz, 



9.0x109 Hz, 



8.0x109 Hz

   Calculate the wavelength of the microwaves with the longest wavelength.             (4)    
8 Microwaves are part of the electromagnetic spectrum.


The diagram below shows the electromagnetic spectrum arranged 


in order of wavelength. Two parts of the spectrum, P and Q, have 


been omitted. 
[image: image18.emf]

(a)
In which part of the spectrum do the waves have the highest energy?
      (1)

(b)
Name the colours of visible light from lowest to highest wavelength.         (1)

(c)
Name the radiations P and Q. 
     (2)
9
A laptop computer uses a radio signal to transfer information to a base station.


The base station is connected by optical fibres to a telephone exchange.
[image: image19.emf]

The wavelength of the radio signal is 60 mm.



(a) 
State the speed of the radio signal.
   (1)


(b) 
Calculate the frequency of the radio signal.
   (3)













Total 20 marks
Homework 5 Light 
  1 
What does ‘refraction’ mean?
 (1)

  2   Copy and complete these two ray diagrams:
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              Lens 1                                            Lens 2
(2)


                         
  3   Name the two lenses shown in question 1.
     (2)
  4 

A ray of light passes from air to glass as shown:
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(a)

Copy and complete the diagram to show the path of the ray 






of light through the block and after it emerges from the block.
(3)



(b)
Label the angle of incidence and angle of refraction.
(2)
5
The diagram shows what happens to a ray of light when it strikes a glass block.
[image: image27.bmp] 
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(a)  
Copy the diagram and label the incident ray, the refracted ray and the 
reflected ray.









       (3)
(b)
State which letters indicate the angle of incidence and the angle of refraction.    (2)
6
An optical fibre is used to carry a telephone message to the USA from 



Scotland. It travels 5000 km. 

The light signals travel at a speed of 2 x 108 m/s. How long will this take?           (3)
Total 18 marks
Homework 6 - Atomic Structure and Uses of Nuclear Energy
1.
(a)
Describe a medical use of radiation that is based on the fact that it can kill 




cells.
 (1)


(b)
Describe a medical use of radiation that is based on the fact that it is easily  
detected.
(1)

2.
Draw a diagram of a model of the atom. Carefully label the nucleus, and a proton, a neutron, and an electron.
(4)
3.   Name a natural source of nuclear radiation                                                                 (1)
4.
Name one artificial (man –made)  source of nuclear radiation. 
(1)

5.
Why should staff working with radioactive sources wear a film badge?
(1)

6.
How are hospital staff protected from radiation and x-rays 

when they work with these resources
 (1)

7.

A radioactive source emits two types of nuclear radiation as shown below. The arrows show how far the radiation penetrates the materials.








Source





paper
2mm
2 cm lead






aluminium




(a)
Name the type of radiation that is absorbed by the paper
(1)


(b)     Name the type of radiation that is only absorbed by the lead.                     (1)

(b) 
Alpha particles produce a greater ionisation density than Beta 



particles or gamma rays. What is meant by the term ionisation?
(1)




Total 13 marks

Homework 7 – Dosimetry                                                                                       
1        A radioactive source has an activity of 200Bq. What is meant by the term 

          activity?                                                                                                                 (1)
2
For a particular radioactive source, 1800 atoms decay in a time of 3 minutes. 


Calculate the activity of this source.
(3)

3
A radioactivity kit includes three radioactive sources each made up as shown.



                                     Lead case



                                                  Thin “window” through which



                                                  radiation is emitted



         Mounting peg



                                     Radioactive source inside


Information about these sources is given in the table below.

	
	Radiation Emitted
	Radioactive Element

	Source 1
	Alpha
	Americium 241

	Source 2
	Beta
	Strontium 90

	Source 3
	Gamma + Beta
	Cobalt 60



A technician working with Source 1 receives an absorbed dose of 5 x 10-5 Gy. 


The mass of the technicians hand is 500g.


(a)
Calculate the total energy absorbed by the technician’s hand.
(3)


(b)
Use the information from the table in your Problem Sheets to calculate 





the total equivalent dose received by his hand.
(3)



(c) 
Describe two ways in which the technician could reduce his absorbed 




dose.
(2)




Total 12 marks
Homework 8 - Nuclear reactions and  Half Life 
1.

In a nuclear power station a uranium nucleus is bombarded by a slow neutron as shown below.


(a)
A nucleus contains 2 types of particle. Name these particles.
(1)


(b)
What is the name given to the process shown in the diagram?
(1)


(c)
(i) 
State the name of another type of nuclear reaction.
(1)



(ii) 
Describe the difference between the two types of reaction.
(2)
2           (a)
State one advantage of using nuclear power to produce electricity rather 

          than fossil fuels.                                                                                           (1)

   (b)   State one disadvantage of using nuclear power to produce electricity 

           rather than fossil fuels.                                                                                (1)

 3
A radioactive source emits alpha particles and has a half-life of 9.6 hours. 


The source has an initial activity of 4·8 kBq.



(a)
Explain what is meant by the term half-life.
(1)


(b)
Calculate the activity of the source after 2 days.
(3)


4

In 1969, a new man-made element called Rutherfordium was created in America. Some tests were done to discover its half-life. The element's starting activity was measured as 20 480 Bq, and 18 seconds later, it had dropped to just 320 Bq.



Calculate the half-life of Rutherfordium from these figures.
(3)

5

Living plants incorporate a radioactive isotope of carbon (C14) into their living tissue. This radioactive carbon is always found in the same ratio to ordinary carbon (C12) in something that is alive, but once it dies, the ratio of C14 to C12 decreases.



By comparing the ratio of the two types of carbon the age of a piece of dead plant material can be calculated. The half-life of C14 is approximately 5700 years. That is, after 5700 years, the ratio of C14 to C12 will be half the original value.



The amount of C14 left after 7 half-lives is only just detectable. This puts a limit on the maximum age that can be estimated using this technique.


(a)
What is the half-life of C14?
(1)


(b)
A piece of wood preserved in a peat bog is found to have a ratio of 






C14 to C12 of only 1/16th that found in a living tree. 




Estimate the age of the wood.
(3)



(b)
What is the maximum age that can be estimated using this technique?
(2)




                                                                                       Total 20marks
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