Sound Reading Sheet
v 3-5.5 Recallthet vibrating objects produce sound and that
vibrations can be fransferred fromone material to another.

Sound is a type of energy made by vibrations. ﬂ ’ i

When any object vibrates, it causes movement in the

air particles. These particles bump into the particles close to them, which
makes them vibrate too causing them to bump into more air particles. This
movement, called sound wavesskeeps going until they run out of energy. If
your ear is within range of the vibrations, you hear the sound.

Picture a stone thrown into a still body of water. The rings of waves
expand indefinitely. The same is true with sound. <Irregular
repeating sound waves create noise, while regular
repeating waves produce musical notes.

When the vibrations are fast, you hear a high note.
When the vibrations are slow, it creates a low note. The
soundwaves in the diagram show the different frequencies
for high and low notes.

requency notes

requency notes




So what is sound?

Sound vibrations are back and forthmovements that occur very quickly.
Vibrations can be transferred fromone material to another causing that
materialtovibrate: Have youever been in a car and turned the radio up really
loud? What happens? What do you notice? Oftentimes youcan feel the car or
your seat vibrating. The vibrations are moving through your seat and all of the
solid parts of your car. If the music is REALLY loudyou can almost hear your
voice vibrate 100 because of the sound vibrations in the air. If you have ever
been swimming in a pool, it is fun to yell at your
brother or sister underwater. It is hard fo
understand exactly what they are saying, but
you can still hear it

These sound vibrations can travel through L8 IWEN “”"mm\w
solids, liquids, and gases, but they cannot travel VB~ ERM ‘
through empty space where there are no :
particles of matrertovibrate: Imagine you are
anastronaut. If it were possible to float in
space without a helmet on and you tried to tell something to another asfr‘onau’r
he/she would not hear you even if you tried to shout at the top of your lungs.
There isno air in space so there is nothing that will vibrate.

Sound moves better through some materials than others. Try thiswitha
friend Tie ametal spoonto astring. Hit the metal spoon so that it vibrates.
The sound can be heardthrough the string held to your ear better than through
the air only.
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~ Experiment #1:
Dees seund travel BEST through a eolid, liquid, or gas?

1. PREDICTION: What | THINK...
I +hink sound +ravels bes+ +hrough
2. EXPERIMENT: What | DID...
STATE of MATTER VOLUME (none, loud, soft)
solid (wooden block) |[LOUD
liquid (water) Loud/soft
gas (bag of air) soft

3. CONCLUSION: What| LEARNED...

Sound +ravels best +hrough SOLID objects




» What are sound vibrafions?
Sound Vibrations are back and forth movements

that occur very quickly.

» What happens when vibraions are transferred from on maferial to

anofher?
The second material begins to vibrate as well,

producing sound.

» Vibrafions of materials causing sound can fravel through skl

liquids and gases ,but they CANNOT

fravel through emply space where there are no parficles of matier to

vibrae.
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» 3.56 Compare pitch and volume of different sounds.

What is pitch?

~ Experiment #2:
What, ie PITCLLT

1. PREDICTION: What| THINK...
| +hink pi+ch is

2. EXPERIMENT: WhatIDID...

SIZE of NAIL PITCH Predicted PITCH produced
{high or low) (high or low)
large Low
medium h ig her
small highest

3. CONCLUSION: What! LEARNED...
Pitch 1S how HIGH o LOW a sound is




Music is made up of many sounds. deRpiteRORGSEURGNSHoWIgRoMIow
|oWEERERSBURI®s. Tn music, we call these notes. Eachnote is different because it

hasa different sound. A bird chirping in the spring hasa high pitch. Can you
name any other examples of a high pitch?

scream  suedky mouse Soprdno whistle

bird's song woman's voice | meow of a cat operd

A man’s voice or booming thunder has a low pitch. Canyou name any other
examples of a low pitch?

man's voice thunder growl| tuba
large drum bass rumble of d bullfrog
P 7

Changing the length of The vibrating object | i A long

stringor wire will have a lower pitchthan a short string or wire. Let’sdo a
quick experiment.

> Whatis PITcH?  how high or low a sound is

Example  A)highpitch- 9 WOman's voice, g chirping bird

8 low pitch- thunder, rumble of a truck

» What is one way fo change the pifch of an object?
change the length of the object

» Circlethe string with the highest pifch.
» Drawa boxaround the string with the /owesf pifch.

high pitch
= =

low pitch




“What is volume?

iment #3:
What, is VOLUNET

1. PREDI : What | THINK...

2. EXPERIMENT: What\QID... "Adding a Bridge”
Draw your pcgboard S with +he atrtached bridge.

L Wha+ differe Zid you OBSER\QI)&W W added +he bridac?

2. V\/h}éccauid YU do +o an ob joct o m%s voiume?
3. C CLUSION: What| LEARNED...
s how or a sound i

Many times, when people
hear a song they like onthe radio, they turn the volume up. When this happens,
the song gets really loud and makes it hard to hear anything else. What happens
when the phone rings or someone tries to talk? You turn the volume down so
that the music is quiet and you can hear the person speak.

Many babies have a hard time falling asleep at night. Parents will
sometimes put a sound machine in the roomto help soothe the baby. These
sounds are constant and never change. This means that
sound never stops and always has the same pitch. Even
though the pitch may not change, the volume can be turned
up or down depending on how loud the
baby likes the noise. An example might
be the sound from a personyelling and
the sound froma personwhispering.
The pitchmay be the same but the personyelling makes a
louder sound (has more volume) than the sound from a person
whispering (has less volume).

We discussed energy and force in our last unit. It
takes a force to make a sound. Did you know it takes more force to produce
loud sounds than it does to produce soft sounds? Try it sometime. You could
wrap a rubber band around an empty box. If you pluck it hard, the sound is loud.
If you pluck it softly, the sound is soft.




» What is VOLUME? how loud or soft da sound is

Example  A.)loud volume- scream/yell OR rock concert

whisper OR breath

B.)sof t volume-

7 It takes less ) force to produce loud sounds than soft sounds.
strong LOouD

force= sound

wedk soft

force= sound
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v 3-5.7Recognize waysto change the volume of sounds.
How cdanthe volume of a sound be changed?

Some sounds are loud and some can barely be heard diecamEhERGERNED
eoiumenfssountsingsfore® T hink about this for a minute. Have you ever

screamedand yelled at a game? By the end of the game your throat hurts and
youmay even lose your voice. This is because you used a lot of force in your
throat to push out that yell.

The opposite of that would be a whisper. Now I know you can make your
whisper really loud if you want to, but then it really isn’t a whisper anymore.
If youare truly whispering, youwill not feelany vibration in your throat.
Give ita try. Youcould whisper for hours and it would not bother your throat
the way yelling does because you are using very little force.

So what does this tell us? dfEEENIbTOhoNSGHeMOGESTRONYEmOmMMEnkeD

@sofie® This sounds confusing so let’s take a minute to understand it better. If
the force is decreased(lowered, soft), the volume becomes softer. If the force
is increased (hard), the volume becomes louder. Tapping a desk lightly produces
a soft sound while hitting a desk hard produces a loud sound.




stronger harder

» Vibrationsare made by plucking and
therefore the volume willpe _'oUder .

> Vibrationsare made __ W EIKer by plucking lighter and
thereforethe volume willpe ___Softer

> If the__force s decreased  (uide smaller or

weaker); the volume becomes softer

> If the__force is__increased  (mage bigger or

stronger); the volume becomes _/oUder

Example.  A.)loud sound -

B.)sof t sound -

How does distance affect volume?

We know there are loud sounds and soft sounds everywhere. Didyou know
that the closer a sound is to you, the louder it is? We know that a whisper isa
soft volume, but think about this for a minute. If youare standing next to your
best friendand he/she whispers inyour ear, eventhougha whisper is soft it
might sound loud in your ear. This is because the distance
fromyour friends whisper is right next to your ear and
the sound waves (vibrations) do not have far to travel.

If your friendwhisperstoyou fromacrossthe room, you
may not even hear themat all. This is because the volume
of the sound is already soft and there is too great a
distance for those sound waves (vibrations) to fravel.

Onthe other hand, think about that same best friend
yelling at you. A yellis a loud sound (loud volume). If that
person is standing right next to your ear and they yell at
you, it will sound extremely loud in your
ear. So loud that it actually hurts and
could damage your ears. This is because
- the distance is very small and the loud
soundwill not needto travel far. If that friend moves to the
other side of The roomand yells to you, the volume of a yell is
already loud and will likely still be loud to you from this
reasonable distance. Now let’s move that friend even farther
away. Let’s say you are both standing at the ends of a very
long hall. Again, a yell is a loud sound, but when your friend
yells to you the sound may be very soft or low. This is because
there isa greater distance from the start of the sound waves (your friend’s
yell)and where you are standing (your ear).




All of this tells us that if the source of the vibrations is farther away,
the volume of the sound is softer

The closer the source of the

vibrations is, the louder the volume High Volume

of the sound will be. Radios, TVs, and

disc players have loudness, or \/ \/ \/ \/
volume, controls. The volume can be

turned up to make the sound louder or Low Volume

turned down to make the sound %%Av‘%

softer.
» Distance can affect how loud or soft a
sound is.
» If the source of the vibrations(sound) is closer ,the
volumeof the sound is BUden :
» If the source of the vibrations(sound) is farter away ,the

softer the volume of the sound will be.

v 3.5.8 Explain how the vibrdtion of dn object df fects pitch.
How can youchangethe pitch of d sound?

The vibrations of an object affect the pitch of the sound. Thepiteh
depends.onhow fastanobject isvibrating: There are a few ways to change
pitch. We are going to learnabout a few of them below.

1. Length affectsthe pitch of a sound
The lengthof anobject can change the

vibration and cause the pitch to change. Shorter
materials vibrate faster than longer ones. The
faster a string, wire, or air in a tube vibrates,
the higher the pitch of the sound. For example,
when you shorten the length of a guitar string it
makes a higher pitched sound.




»

»
»
7

The  length of anobject _CAN change the pitch of

an object

shorter mqteriagls=___faster vibrations HIGHER

longer materials=__Slower vibrations lower

Circlethe stringwiththe highest pitch Draw a boxaroundthe stringwith

the lowest pitch
longest = lowest

I l
— — ———y shortest = highest

~ Experiment #4: Doos the bhicknoss of* an ob ject: affect; Ite piteh?

1. PREDICTION: What | THINK...

| think +hickness will change / will NOT change +he pitch of an ob ect.
2. EXPERIMENT: What | DID...

STEP |, Pluck the SHBETUBBERBAR 01 +e cp. What is its pich? __ LOW

STEP 2. Add o fHIRFUBBERIEAR +0 your cup. Pluck the +hin rubber band.,

What is ke pitche ___ HIGH

3. CONCLUSION: What! LEARNED...

A thin rubber band has a___high pitch.
A +hick rubberbandhasa __1OW __ pisch




Thickness affectsthe pitch of d sound

The thicknessof an object can change the pitch of a sound Thinner strings
orwires vibrate faster than thicker ones. Thinner vibrating materials have a
higher pitch than thicker oneswhenthey are vibrated. -
Forexample, whena thick rubber band and a thin rubber
band are plucked, the thinner one producesa higher
pifched sound

» Thickness
_changes the pitch of a sound

> _thinner stringsorwires=vibrate_faster - higher pitch
>j_h_l_ﬂ(ﬂ‘_sfringsorwires=vibr'afe slower - lower pitch

» Circlethe stringwith the highest pifch Drawa boxaround the stringwith
he lowest pifch

Ns“é =

/DU) = =3

~ Experiment #5: Deee tightening a rubber band change Ite pitch?
1. PREDICTION: What I THINK...

I +hink tightening +he rubber band will charge / will NOT charge +he pitch
2, EXPERIMENT: What |DID...

STEP L. Place a rubber band around your cup. Make +he band as d0B8@ as possible. Does

i make 2 high or low pitch? Lo _

STEP 2. TightenshemubsERBai around the cup. Does it make a high or low pitch?
High

3. CONCLUSION: What | LEARNED...
Tightenirg +he rubber band made +he pich High
Loosening +he rubber band made the pitch__L oW




2.Tightness affectsthe pitchof d sound

The tightnessof the stretch of the string or wire can change the pitch—the
tighter the stretch of the String, the higher the
pitchof the sound. For example, guitars and pianos
have screws that can tighten the wire. Tightening
thewire to tune the instrument can change the
pitch. Tighter wires vibrate faster, making the
pitch higher.

» Tightness isthe

stretch of the string or wire _
» _Tighter  siretcn=vibrate__faster - higher i
> _100Ser  siretch-vibrate__Slower - lower pitch

> What tightens string ona guitar? ___0 Peg/screw at the fop
> How cana piano’s keys be tighteneg? __ 3 SCrew under the lid

» Tighteningor loosening wires changes ___P itch

Let’stieit dlltogether

» What three things can change or (effect) PITCH?
q) tightness ) thickness

&) Iength

» Volume is changed by force (__strength ¢ yibeations)
volume

SOLID

» Distance effects

» Sound travels best through




