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Glosno czy cicho - natezenie dzwigku
You will learn

» the concept of acoustic power,
» touse the concept of sound intensity,

» touse level of sound intensity in English.
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nagranie abstraktu

Answer the introductory questions.

1. What is the sound wave?

2. List the properties of the sound wave.

3. Does the propagating sound wave transfer energy?

4.Is every sound every the range 16 Hz to 20 kHz audible to us?

Nagranie dostepne na portalu epodreczniki.pl

nagranie abstraktu

The ear collects energy only from the area which it occupies. For the sensation of volume,
the energy expressed in a unit of time per a unit of surface is important.

A volume of the sound is its characteristic property. The volume represents the ratio of
energy transmitted by the sound wave in a time unit per surface. Thus, it is the ratio of the
sound power in relation to a particular surface.
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— P, acoustic
b = S

where:

FE - volume of sound in relation to the surface S,

P, coustic - the power of the acoustic wave reaching the surface S (the power emitted by the
sound source in the form of an acoustic wave),

S - the surface which the sound falls on.
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nagranie abstraktu

A 10 times higher volume is not perceived by a human as 10 times louder sound.

That is why we enter unit called the sound level [dB]. To determine the level of sound
intensity, the reference frequency is set to f = 1000 Hz. The threshold of hearing is

Ey = 10712 % This is the zero point of the new scale. The intensity of 10 times greater is
10 dB, 100 more is 20 dB, etc.
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Definition: Area of hearing
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nagranie abstraktu
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In order to hear a given sound, it is not enough that the frequency of sound is in the
range of 16 Hz - 20000 Hz (20 kHz). The volume of sound should also be over a certain

threshold, below which we will not perceive auditory sensations. It is called ,the hearing
threshold”.

However, above a certain volume of sound, it is not possible to perceive any auditory
sensations. We will only feel pain. In his case the threshold of the volume of sound is called
»the pain threshold”.
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Examples of different levels of sound intensity (dB)
Source: GroMar, licencja: CC BY 3.0.

Sample values of sound level
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nagranie abstraktu

10 dB - rustling of leaves with a moderate wind,
20 dB - whisper,

30 dB - very quiet street without traffic,

40 dB - rustle at home,
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50 dB - rustle in offices,

60 dB - vacuum cleaner,

70 dB - the interior of a noisy restaurant, tearing paper, the interior of a car,
80 dB - loud music indoors, toot,

90 dB - traffic,

100 dB - motorcycle without a silencer,

110 dB - chainsaw,

120 dB - helicopter rotor at a distance of 5 meters,
140 dB - start of a jet fighter,

160 dB - explosion of firecrackers,

190 dB - launch of a spacecraft,

220 dB - atomic bomb explosion.

Summary
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nagranie abstraktu

The volume of the sound is a quantity which describes the power of the acoustic wave per

a unit area [%] .

A unit called the sound level [dB] is introduced.
f=1000 Hz is the reference value of frequency.

Thus, the hearing threshold equals Ey = 1012 % This is the zero point of the new scale.

In order to hear a given sound, it is not enough that the frequency of sound is in the range
of 16 Hz - 20 kHz. The volume of sound should also be over a certain threshold, below which
we will not perceive auditory sensations. It is called ,the hearing threshold”.

However, above a certain volume of sound, it is not possible to perceive any auditory
sensations. We will only feel pain. In his case the threshold of the volume of sound is called
»the pain threshold”.

Exercises
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Exercise 1

Determine which sentences are true.

Sound intensity 1 000 000 000 times greater than the threshold intensity will be
taken as an auditory impression.

O

0 The increase in the sound level of 20 dB is always result in the 200-times increase in
sound intensity.

0 The double increase in sound intensity result in a double increase in the hearing
perception.

We hear a single singer voice at a sound level of 70 dB. A simultaneous singing of 10
of the same singers will be received at the level of 80 dB.

O

Exercise 2

The volume of the sound which propagates in the air decreases with the square of the distance
from the source: £ =~ T—12.At the distance of 1 m from the sound source, the volume is

1076 2

a) Calculate the sound intensity at the distance of 10 m from the source.
b) By how many dB did the sound level decrease?

Exercise 3

Download a free application on your phone and then every day during the week, measure the
sound level in several places which you chose. Analyze the measurement results you obtained
and write a short report on the experiment in English.



Exercise 4

Indicate which pairs of expressions or words are translated correctly.

(] hatas - noise

zrédto dzwieku - auditory sensations

moc akustyczna - sound power

prog styszalnosci - pain threshold

o 0o O O

natezenie dzwieku - sound intensity

(] poziom natezenia dzwieku - level of sound intensity

zadanie
Source: GroMar, licencja: CC BY 3.0.

Match Polish terms with their English equivalents.
e granica bolu
o prog styszalnosci
» hearing threshold
e sound power
o level of sound intensity
e moc akustyczna
e pain threshold
e natezenie dzwieku
e sound intensity
e poziom natezenia dzwieku

Source: Zesp6t autorski Politechniki todzkiej, licencja: CC BY 3.0.

Glossary

auditory sensations

wrazenia stuchowe
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wymowa w jezyku angielskim: auditory sensations

deafness

utrata stuchu
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wymowa w jezyku angielskim: deafness

hearing threshold

prog styszalnosci
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wymowa w jezyku angielskim: hearing threshold

level of sound intensity

poziom natezenia dzwieku
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wymowa w jezyku angielskim: level of sound intensity

measurement

pomiar

Nagranie dostepne na portalu epodreczniki.pl
Source: GroMar, licencja: CC BY 3.0.

wymowa w jezyku angielskim: measurement

noise

hatas
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wymowa w jezyku angielskim: noise

pain threshold

granica bolu
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wymowa w jezyku angielskim: pain threshold

sound intensity
natezenie dzwieku
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wymowa w jezyku angielskim: sound intensity

sound power

moc akustyczna
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wymowa w jezyku angielskim: sound power

sound source
zrodlo dzwieku
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wymowa w jezyku angielskim: sound source

Keywords
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hearing threshold

level of sound intensity
pain threshold

sound power

sound intensity
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Scenariusz

Temat

Gtosno czy cicho - natezenie dzwieku
Etap edukacyjny

Drugi

Podstawa programowa

VIIL. Ruch drgajacy i fale. Uczen:

7) opisuje jakosciowo zwigzek miedzy wysokoscig dzwigku a czestotliwoscig fali oraz zwiazek
miedzy natezeniem dzwieku (gtosnoscig) a energia fali i amplitudg fali.

Czas

45 minut

Ogolny cel ksztalcenia

Wprowadzenie pojecia natezenia dzwieku oraz poziomu natezenia dzwieku.
Ksztaltowane kompetencje kluczowe

1. Zdefiniowanie pojecia mocy akustyczne;.

2. Wprowadzenie pojecie natezenia dzwieku.

3. Przedstawienie pojecia poziomu natezenia dzwieku.

Cele (szczegolowe) operacyjne

Uczen:

- postuguje sie pojeciem natezenia dzwigku,

- wykorzystuje poziom natezenia dzwigeku do rozwigzywania powstatych problemow.
Metody ksztalcenia

1. Wyktad problemowy.

2. Formutowanie problemow i pomystow ich rozwigzywania.

Formy pracy



1. Wspotpraca w grupie.

2. Sporzadzanie notatek z lekcji.

Etapy lekcji

Wprowadzenie do lekcji

Odpowiedz na pytania wprowadzajace:

1. Co to jest fala dzwiekowa?

2. Wymien cechy fali dzwigkowe;.

3. Czy rozchodzaca si¢ fala dzwiekowa przenosi energie ?

4. Czy kazdy dzwigk z zakresu od 16 Hz do 20 kHz jest dla nas styszalny?
Realizacja lekcji

Ucho zbiera energie¢ tylko z obszaru jaki samo zajmuje, wiec dla wrazenia glo$nosci istotna
jest energia padajgca w jednostce czasu na jednostke powierzchni.

Charakterystyczng cecha dzwigku jest natezenie. Natezenie przedstawia stosunek energii
przenoszonej przez fale gtosowg w jednostce czasu do powierzchni. Jest to wiec stosunek
mocy akustycznej padajacej na okreslong powierzchnie.

E . Pakustyczna
- S

gdzie:

E - natezenie dzwieku padajgcego na powierzchnie S,

Phixustyezna - moc fali akustycznej docierajacej do powierzchni S (moc emitowana przez
zrodto dzwieku w postaci fali akustyczne;j),

S - powierzchnia, na ktora pada dzwiek.

10 razy wigksze natezenie dzwieku nie jest przez cztowieka odbierane jako 10 razy
glosniejszy dzwiek.

Dlatego wprowadza si¢ jednostke zwang poziomem natezenia dzwigku [dB]. Dla okreslenia
poziomu natezenia dzwieku ustala si¢ czestotliwos$¢ odniesienia jako f =1000 Hz. Dla niej
prog styszalnosci wynosi E; = 102 % Jest to punkt zerowy nowej skali. Natezenie 10
razy wieksze to 10 dB, 100 wieksze to 20 dB itd.

[[lustracja 1]

Obszar styszalnosci:
Aby ustysze¢ dany dzwiek nie wystarczy by jego czestotliwosc¢ byta z zakresu 16 Hz - 20000



Hz (20 kHz). Konieczne jest takze pewne progowe natezenie dzwieku, ponizejktorego nie
odbierzemy wrazen stuchowych. Jest to tzw. prog styszalnosci.

Natomiast powyzej pewnego natezenia dzwieku nie odbierzemy juz zadnych wrazen
stuchowych. Odczujemy tylko bol. Stad nazwa prog bolu.

[[lustracja 2]
[[lustracja interaktywna]
Przykladowe wartosci poziomu natezenia dzwieku:

10 dB - szelest liSci przy tagodnym wietrze,

20 dB - szept,

30 dB - bardzo spokojna ulica bez ruchu,

40 dB - szmery w domu,

50 dB - szum w biurach,

60 dB - odkurzacz,

70 dB - wnetrze glo$nejrestauracji, darcie papieru, wnetrze samochodu,
80 dB - glosna muzyka w pomieszczeniach, trabienie,
90 dB - ruch uliczny,

100 dB - motocykl bez ttumika,

110 dB - pita tancuchowa,

120 dB - wirnik helikoptera w odlegtosci 5 metrow,
140 dB - start mysliwca,

160 dB - eksplozja petardy,

190 dB - start statku kosmicznego,

220 dB - eksplozja bomby atomowe;j.

[[lustracja 3]
Podsumowanie lekcji

Natezenie dzwigku jest wielkoScig, ktora opisuje moc fali akustycznej przypadajacejna
jednostkowg powierzchni¢ [%] . Wprowadza si¢ jednostke zwana poziomem natezenia
dzwieku [dB]. Wzorcowg czestotliwoscig jest f = 1000 Hz. Dla niej prog styszalno$ci wynosi

Ey = 10712 %VT Jest to punkt zerowy nowej skali.

Aby ustysze¢ dany dzwigk nie wystarczy by jego czestotliwosc¢ byta z zakresu 16 Hz - 20 kHz.
Konieczne jest takze pewne progowe natezenie dzwieku, ponizejktorego nie odbierzemy
wrazen stuchowych. Jest to tzw. prog styszalnosci.

Natomiast powyzej pewnego natezenia dzwieku nie odbierzemy juz zadnych wrazen
stuchowych. Odczujemy tylko bol. Takie natezenie dzwigku nazywamy progiem bolu.



Lesson plan

Topic

Loud or quiet - sound intensity

Level

Second

Core curriculum

VIII. Vibrating motion and waves. The student:

7) describes qualitatively the relationship between sound pitch and wave frequency and the
relationship between the volume of the sound (loudness) and wave energy as well wave
amplitude.

Timing

45 minutes

General learning objectives

Introducing the concepts of sound intensity and the level of sound intensity.
Key competences

1. Defining the concept of sound power.

2. Introducing of the concept of sound intensity.

3. Presenting the concept of the level of sound intensity.
Operational (detailed) goals

The student:

- uses the concept of sound intensity,

- uses the concept of the level of sound intensity to solve problems.
Methods

1. Problem lecture.

2. Formulating problems and ideas for solving them.
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Forms of work
1. Work in groups.

2. Making notes during the lesson.

Lesson stages

Introduction

Answer the introductory questions:

1. What is the sound wave?

2. List the properties of the sound wave.

3. Does the propagating sound wave transfer energy?

4.1s every sound every the range 16 Hz to 20 kHz audible to us?
Procedure

The ear collects energy only from the area which it occupies. For the sensation of volume,
the energy expressed in a unit of time per a unit of surface is important.

A volume of the sound is its characteristic property. The volume represents the ratio of
energy transmitted by the sound wave in a time unit per surface. Thus, it is the ratio of the
sound power in relation to a particular surface.

J— P, acoustic
E = S

where:

FE - volume of sound in relation to the surface S,

P, coustic - the power of the acoustic wave reaching the surface S (the power emitted by the
sound source in the form of an acoustic wave),

S - the surface which the sound falls on.

A 10 times higher volume is not perceived by a human as 10 times louder sound.

That is why we enter a unit called the sound level [dB]. To determine the level of sound
intensity, the reference frequency is set to f = 1000 Hz. For her, the threshold of hearing is
Ey = 10712 % This is the zero point of the new scale. The intensity of 10 times greater is

10 dB, 100 more is 20 dB etc.

[[lustration 1]
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Area of hearing:

In order to hear a given sound, it is not enough that the frequency of sound is in the range
of 116 Hz - 20000 Hz (20 kHz). The volume of sound should also be over a certain threshold,
below which we will not perceive auditory sensations. It is called ,the hearing threshold”.

However, above a certain volume of sound, it is not possible to perceive any auditory
sensations. We will only feel pain. In his case the threshold of the volume of sound is called
»the pain threshold”.

[[lustration 2]
[[lustration interactive]
Sample values of sound level:

10 dB - rustling of leaves with a moderate wind,
20 dB - whisper,

30 dB - very quiet street without traffic,

40 dB - rustle at home,

50 dB - rustle in offices,

60 dB - vacuum cleaner,

70 dB - the interior of a noisy restaurant, tearing paper, the interior of a car,
80 dB - loud music indoors, toot,

90 dB - traffic,

100 dB - motorcycle without a silencer,

110 dB - chainsaw,

120 dB - helicopter rotor at a distance of 5 meters,
140 dB - start of a jet fighter,

160 dB - explosion of firecrackers,

190 dB - launch of a spacecraft,

220 dB - atomic bomb explosion.

[[ustration 3]
Lesson summary

The volume of the sound is a quantity which describes the power of the acoustic wave per
a unit area [ -2 |. A unit called the sound level [dB] is introduced. f = 1000 Hz is the
reference value of frequency. Thus, the hearing threshold equals Ey = 10712 %{; This is
the zero point of the new scale.

In order to hear a given sound, it is not enough that the frequency of sound is in the range
of 16 Hz - 20 kHz. The volume of sound should also be over a certain threshold, below which
we will not perceive auditory sensations. It is called ,the hearing threshold”.
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However, above a certain volume of sound, it is not possible to perceive any auditory
sensations. We will only feel pain. In his case the threshold of the volume of sound is called
»the pain threshold”

Selected words and expressions used in the lesson plan
auditory sensations

deafness

hearing threshold

level of sound intensity

measurement

noise

pain threshold

sound intensity

sound power

sound source
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