








(b) All earthquakes emit S-waves and P-waves.
Scientists determine the position of earthquakes by detecting these seismic waves.

(i) The S-waves and P-waves do not always travel in straight lines.

Explain why the S-waves and P-waves do not always travel in straight lines.
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(ii) S-waves and P-waves travel at different speeds.
The scientists use the (S–P) time to estimate how far away the earthquake is.

Suggest what is meant by (S–P) time.
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(iii) Some scientists use the following equation to get a quick estimate of how far
away an earthquake happened.

distance from earthquake in km = 8 × (S–P) time in seconds

The graph shows the relationship between the (S–P) time and the distance 
from the earthquake, measured along the Earth’s surface.

(S–P) time / s

Use values from the graph to evaluate the range of distances for which this 
estimate is reasonable.
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(c) A light wave from a star has a frequency of 6.67 × 1014 Hz and a wavelength
of 4.50 × 10−7 m.

The star is 4.00 × 1016 m away from Earth.

Calculate the time it takes light from the star to reach the Earth.
(3)

time to reach Earth = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s

*(d) Explain the differences between longitudinal and transverse waves.
Your explanation should refer to ultraviolet, ultrasound and seismic waves.
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(Total for Question 5 = 12 marks)

  
 

 








