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Exercise 1                         

The adjacent figure shows the use of sonar equipment

to measure the depth of the sea.

The speed of ultra sound in sea water

1500 m/s.

1)What is the advantage of using ultra

sound in sonar?

2)Give the name of the phenomenon of

sound wave applied in sonar equipment.

3)Why is the speed of sound greater in

water than in air?



Exercise 1                      

4)Sound waves with frequency of 50000 Hz are used to

determine the depth of the sea.

a)What is the wavelength of the sound

wave in sea water?

b)If the time interval between the instant

the soundwave is sent to the instant the

echo is received is 1.5s, what is the

depth of the sea?



Exercise 1                        

1)What is the advantage of using ultra sound in sonar?

Ultrasound is much less absorbed in sea water

2) Give the name of the phenomenon of

sound wave applied in sonar

equipment.

Ultrasound is more directional in water than audible

sound.

The phenomenon is Reflection of sound.



Exercise 1                        

3)Why is the speed of sound greater in water than in air?

4)Sound waves with frequency of 50000 Hz are

used to determine the depth of the sea.

a)What is the wavelength of the sound wave in

sea water?

𝝀 =
𝒗

𝒇
=

𝟏𝟓𝟎𝟎

𝟓𝟎𝟎𝟎𝟎
𝝀 = 𝟎. 𝟎𝟑𝒎

The particles in water is closer together

than in air, so sound can be transmitted

more easily.



Exercise 1                     

b)If the time interval between the instant the

soundwave is sent to the instant the echo is received is

1.5s, what is the depth of the sea?

𝒅 =
𝒗∆𝒕

𝟐
=
𝟏𝟓𝟎𝟎 × 𝟏. 𝟓

𝟐

𝒅 = 𝟏𝟏𝟐𝟓𝒎

The depth of the sea is 1125m







Exercise 2                          sound wave

A dolphin moves a distance x in water towards an

obstacle at a speed of 15 m/s.

At 2m from the obstacle, it emits an ultrasound signal towards

the obstacle. The speed of ultrasound in water is 1500 m/s.

1)Are ultrasounds audible to the human ear? Justify.

2)Name two applications that use ultrasounds.

3)Determine the distance x covered by the dolphin.

4)Determine the time needed by the dolphin to receive the echo.

5)If the response time of the dolphin is 0.1s, can it avoid the

obstacle? Justify.



Exercise 2                          sound wave

𝒗 = 𝟏𝟓𝒎/𝒔; 𝒅 = 𝟐𝒎; speed of ultrasound in water is 1500 m/s.

1)Are ultrasounds audible to the human ear? Justify.

Ultrasound is not audible, because audible sound range is 𝟐𝟎𝐇𝐳
< 𝒇𝒂𝒖𝒅𝒊𝒃𝒍𝒆 < 𝟐𝟎, 𝟎𝟎𝟎𝑯𝒛 , and the frequency of ultrasound is

above 20,000Hz

2) Name two applications that use ultrasounds.

Ultrasound is used for Echography and supersonic cleaners



Exercise 2                          sound wave

𝒗 = 𝟏𝟓𝒎/𝒔; 𝒅 = 𝟐𝒎; speed of ultrasound in water is 1500 m/s.

3)Determine the distance x covered by the dolphin.

The distance covered by the dolphin during a time interval ∆𝒕 is 𝒅𝟏 = 𝒙.

The distance traveled by

ultrasound during the same

time interval ∆𝒕 is 𝒅𝟐 = 𝟐 + 𝟐
− 𝒙 = 𝟒 − 𝒙.



Exercise 2                          sound wave

𝒗 = 𝟏𝟓𝒎/𝒔; 𝒅 = 𝟐𝒎; speed of ultrasound in water is 1500 m/s.

∆𝒕 = ∆𝒕
𝒙

𝒗𝒅𝒐𝒍𝒑𝒉𝒊𝒏
=

𝟒 − 𝒙

𝒗𝒔𝒐𝒖𝒏𝒅

𝒙

𝟏𝟓
=
𝟒 − 𝒙

𝟏𝟓𝟎𝟎
𝟏𝟓𝟎𝟎𝒙 = 𝟔𝟎 − 𝟏𝟓𝒙

𝟏𝟓𝟏𝟓𝒙 = 𝟔𝟎 𝒙 =
𝟔𝟎

𝟏𝟓𝟏𝟓
𝒙 = 𝟎. 𝟎𝟑𝟗𝒎



Exercise 2                          sound wave

𝒅 =
𝒗∆𝒕

𝟐

∆𝒕 =
𝟐𝒅

𝒗
=
𝟐 × 𝟐

𝟏𝟓𝟎𝟎

4) Determine the time needed by the dolphin to receive the echo.

∆𝒕 = 𝟎. 𝟎𝟎𝟐𝟔𝒔



Exercise 2                          sound wave

5) If the response time of the dolphin is 0.1s, can it

avoid the obstacle? Justify.

The remaining distance between the

dolphin and the obstacle is: 𝟐 − 𝒙
= 𝟐 − 𝟎. 𝟎𝟑𝟗 = 𝟏. 𝟗𝟔𝟏𝒎

The time needed by the dolphin to

reach the obstacle is

𝒕 =
𝒅

𝒗
=
𝟏. 𝟗𝟔𝟏

𝟏𝟓
= 𝟎. 𝟏𝟑𝟎𝟗𝒔

𝒕𝒓𝒆𝒔𝒑𝒐𝒏𝒔𝒆 < 𝒕𝒅𝒐𝒍𝒑𝒉𝒊𝒏

Then the dolphin avoids

the obstacle




