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Sequence 10: mechanical waves 

 

ACTIVITY 1: Seismic waves  

 

 
 

 Fiche de synthèse mobilisée (collection en français) :  

• Fiche n°10 : Ondes mécaniques 

 Sommaire des activités ETLV :  

– ACTIVITY 1: Seismic waves  
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Ac i i é  de la é e ce  
I age  d ée  a  le  le ille  c e ge e  

 

ACTIVITÉ 1 :  modélisation de quelques systèmes optiques simples 

Partie 1 : questions préliminaires 

1. Vous connaissez tous des systèmes imageurs simples tels que le vidéoprojecteur ou l appa eil pho o  A ocie  

à chacun de ces systèmes imageurs une des fonctions suivantes : 

– donne  ne image ag andie d n obje   n éc an   

– donne  ne image éd i e d n obje   n cap e  

Partie 2 : manipulations 

2. Réaliser le montage ci-dessus sur le banc d'optique. 

 

Déplace  l éc an de maniè e à ce il ec eille l image  Déc i e l image ob en e po i ion pa  appo  à la 

lentille, grandeur, sens) en complétant le tableau ci-dessous. 

3. Modifier le montage en plaçant la lentille a une distance 𝑑2 40 cm  de l'objet, puis à une distance 𝑑3

7,5 cm . Noter dans le tableau les caractéristiques des images observées i c e  po ible  

Tableau récapitulatif des résultats : 

 Vi ible  n éc an 
o i  non  

Po i ion de l image 

di ance 𝑂𝐴′ 
Taille de l image 𝐴′𝐵′ 

Sen  de l image 
d oi e  en e ée  

𝑑1    cm     

𝑑2    cm     

𝑑3    cm     

 
Fiches de synthèse mobilisées :  
– Fiche n°4 : len ille  con e gen e  e  modèle op i e de l œil 

– Fiche n°5 : la relation de conjugaison des lentilles 

 
Sommaire des activités : 
ACTIVITÉ 1 : modélisation de quelques systèmes optiques simples 1 
ACTIVITÉ 2 : Validation expérimentale de la relation de conjugaison 2 
ACTIVITÉ 3 : mesures de distances focales 3 
ACTIVITÉ 4 : des images qui ne sont pas réelles 5 
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DOCUMENT 1: Body waves 

• P waves (primary waves) also called compression waves. The displacement of the ground which accompanies 

their passage is done by successive expansion and compression, parallel to the direction of propagation of the 

wave. They are the fastest (their speed depends on the density of the medium crossed) and are recorded first 

on a seismogram. Approximate speed: Vp = 6 km.s-1. 

 

• S waves (secondary waves) also called shear waves. As they pass, the movements of the ground take place 

perpendicular to the direction of propagation of the wave. Their speed is slower than that of P waves, they 

appear second in seismograms. Approximate speed: Vs = 3.4 km.s-1. 

 

 
Source: Wikimedia commons 

S waves

P waves
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DOCUMENT 2: Surface waves 

L and R waves are waves guided by the Earth's surface. The movements are emitted perpendicular to the direction 

of propagation. They are slower than body waves, but their amplitude is generally stronger. 

 
Source: Wikimedia commons 

L waves

R waves

Horizontal
Displacement

Vertical
Displacement

DOCUMENT 3: Vocabulary help 

English French  English French 

a record enregistrement  a wave onde 

an earthquake séisme   the earth crust croute terrestre 

a delay retard  a scale echelle  
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DOCUMENT 4: Seismogram 

On April 29th 2022, a low magnitude earthquake took place in Louisiana and was detected by three 

recording stations. Here we need to precisely locate the epicenter of the earthquake. 

 

DOCUMENT 5: Measures and notations  

Notations: 

• t0: Time of the earthquake start; 

• tp: Time of P waves detection; 

• ts: Time of S waves detection; 

• D: Distance between recording station and epicenter of the earthquake;  
 

It is difficult to know precisely when the earthquake occurs, and the exact value of t0. But recording stations can 

measure the difference between the recording of the p waves then the s waves which can also provide a lot of 

information. The measures obtained from the seismogram (document 3) are reported below: 

 

Recording 

Stations 

New 

Orléans 
Mobile Tampa 

s/p time 

difference 

(ts- tp) 

66,9 s 74,7 s 108,8 s 
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DOCUMENT 6: Maps and scale  

 
Source: Google Maps 

2
0

0
 km
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◼ Understanding information:  

1. What is a mechanical wave? Are seismic waves one of them? 

_________________________________________________________________________________________________ 

2. Classify the types of seismic waves into two categories: longitudinal waves and transversal waves. 

_________________________________________________________________________________________________ 

◼ Computing:  

3. Give the definition of delay.  

Give an expression of τp, the delay of a P wave between emission and detection by a recording station. Give an expression 

of τs, the delay of a P wave between emission and detection by a recording station. 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

 

4. Give the expression of 𝑣𝑠, the speed of S waves using D, ts, and t0. 

_________________________________________________________________________________________________ 

 

5. Give the expression of 𝑣𝑝, the speed of P waves using D, tp, and t0. 

_________________________________________________________________________________________________ 

 

6. Show that the expression of 𝑫, the distance between epicenter and recording station can be written as: 

𝑫 =
𝒗𝑺 ∗ (𝐭𝐬 − 𝐭𝐩)

(𝟏 −
𝒗𝒔
𝒗𝒑
)

 

Using the previous formula, find the distance of each station from the epicenter of the earthquake. 

_________________________________________________________________________________________________ 

 

◼ Problem solving:  

The distances found do not give us the direction where the earthquake came from. Using the three distances, the map 

and the scale (document 6), locate the exact position of the earthquake on the map by tracing three circles.  

_________________________________________________________________________________________________ 

_________________________________________________________________________________________________ 

 

Did this earthquake cause any damage? 

_________________________________________________________________________________________________ 
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Activity summary 

What you must remember: 

 

- Mechanical waves 

- Wave speed 

- Delay 

 

Skills linked to the curriculum: 

 

Compétences Capacités à maîtriser Où dans cette séquence ? 

APP 
Utiliser du vocabulaire spécifique Activité 1 

Lire et comprendre des documents scientifiques Activité 1 

ANA 
Mettre en lien des documents pour émettre des hypothèses en 
réponse à une question scientifique 

Activité 1 

REA 

• Donner l’expression de la vitesse d’une onde 

• Donner l’expression du retard d’une onde 

• Réaliser des calculs de vitesse 

• Démontrer une expression mathématique 

• Utiliser une carte et une échelle  

Activité 1 

 


