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Slinky Wave Lab Mo-PSH
Background
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There are three basic characteristics used to describe waves.
1. Frequency - The number of waves produced n a given time period. This is

2. Wavelength — The length of a wave, This can be mcasured easily from crest to
crest or from trough to trough.

3. Amphtude The height or depth of a wave, The amount of energy carried by a
wave is related to amplitude. A high energy wave is characterized by high
amplitude; a low energy wave by low amplitude.
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Slinky Wave Lab

Background
A wave can be described as an that
travels through a from one location to another. Waves, simply put, are

from one place to another. As the wave moves through the

(water, slinky, air), is being from
one particle to the next. occur around us every day, Some
common places we experience waves are in , R
,and
Longitudinal wave Trunsverse Wave
Source moves Coils move Source murves  Coils move

lefiand right.  loftand right --

In addition to being a great toy, the Slinky is an excellent device for creating and
studying waves. A slinky can easily demonstrate the two basic types of waves,

and .Ina
the particles move to the direction the wave is
moving. Ina the particles move at
to the direction of wave travel,
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There are thrée basic characteristics used to describe waves.

1. — The number of waves produced in a given time period.
This is usually measured in waves per second called (Hz).

2, —The of'a wave. This can be measured
easily from crest to crest or from trough to trough.

3. ~ The or depth of a wave. The

amount of energy carried by a wave is related to amplitude. A high energy wave
is characterized by high amplitude; a low energy wave by low amplitude.
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Thisis a wave.

A B:
C: D:
E: m
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Materials:
Slinky, meter stick, pencil

=)

Purpose:
The purpose of the lab is to study the types of waves and their properties using a

slinky.

Procedure:

1. Select a lab partner and gather the lab materials.

2. On a smooth floor, stretch the slinky out between you and your partner, to a
length of about four meters. (Caution — Do not over stretch the slinky!)

3. Send a single wave to your partner (see below).

RN b
4, Observe what happens to the wave when it

reaches your partner’s end. Observe the reflected wave.

5. Move one end of the slinky back and forth on the floor repeatedly (see diagram
below). Observe what happens as you vary the rate at which your hand moves or
vibrates.

6. Next create a series of waves by moving your hand towards and away from your
partner (see the diagram below). Observe this wave and how it travels.

7. Answer the questions on the answer
sheet.
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Slinky Wave Lab - Answer Sheet

Questions:
1. What is a wave?

2. Label the diagrams below with the appropriate wave type.

a.
b.
c.
d.
e.

4. 'What bappens to the frequency of the waves when you increased the rate of
vibration (how fast your hand moved back and forth).

5. What happens to the wavelength when you increase the rate of vibration (how fast
your hand moved back and forth).

6. What is the relationship between wavelength and frequency?

7. Are the waves created in step 5 transverse or longitudinal?

8. Are the waves created in step 6 transverse or longitudinal?

9. For each wave produced did any of the spring coils actually travel from one end

of the slinky to another?

10. If the wave coils did not travel than what did?



212712019 Lab Station: Coat Hanger

Lab Station: Coat Hanger

* Required

1. Name (First and Last) *

2. Period *

All students will work in groups but each student will submit a
google form.

You will complete the lab by:

1. Reading the objectives.

2. Answering the pre-lab questions.

3. Watching the video.

4. Reading the materials list and all of the set up procedures.
5. Answer: Checking understanding of the directions

6. Answering the post-iab questions.

7. Breaking down the materials.

READ ALL DIRECTIONS CAREFULLY to complete the !ab correctly.

Objectives

MS-PS-4-2: Develop and use a model to describe that waves are reflected, absorbed, or transmitied
through various materials, '

In this lab station you will connect three different kinds of string types to three different hangers {yarn,
fishing fine, and metal string). You will discover the different sounds they make within the air, as well as
with a connection with a solid directty into you ears.

Each person in your group will receive a turn fo fisten to each of the trials.

3. Which medium allows the speed of sound to travel the fastest.
Mark only one oval.

D liquids
() solids
O gasses

4. Which of the following does NOT affect the speed of sound. *
Mark only one oval.

() stiffness of the medium
D density of the medium
() frequency of the medium

it e puprrda e dFerrme A VAR R I OOCAGSarL 20Dzh8 2MSP I MCRPQ23mh 798g/edit 1/4




212712019 Lab Station: Coat Hanger

3. Which medium will be the loudest (have the highest amplitude), when you swing the coat
hanger against the wali? *

Martk only one oval,

O none of the strings/ the air

() metal string
() vam
() fishing wire

Watch this video for the basis of this lab's procedures. Then
READ ALL DIRECTIONS in Materials & Set Up Procedures to
obtain the specific directions.

hilp://youtube.com/watch ?v=WrEnuOj7UbA

Materials & Set Up Procedures

Materials:

3 hangers

1long (3 fi/1 meter or more) metal “string” or rope
1 long piece of yarn

1 long piece of fishing line

Set Up Procedures:
1. Place your goggles on,.
2. Take the coat hanger from your station and tie two similar strings, one meter in iength, onto the coat
hanger: .

coat hanger 1: fishing coated wire

coat hanger 2: yarn

coat hanger 3: metal wire
3. Select a coat hanger.
4. Wrap each of the strings from the coat hanger around each of your pointer fingers.
5. Take the the hanger and yourself next to the nearest wall.
6. Plug your fingers in your ears.
7. Swing the coat hanger toward the wall and listen to the sounds the coat hanger makes.

a. One in which your fingers are in your ear.

b. One in which your fingers are NOT in your ear.

8. Take note of your observations.
9. Answer the questions below to check for understanding and complete the post lab using this
information.

[T T I ~ . o o



202712018 Lab Station: Coat Hanger

6. Within your group, how many hangers are your group making? *
Mark only one oval.

(O
DX
(s
{4

7. How many trials wili you complete in swinging the hanger against the wall? *
Mark only one oval.

(1
(2
(s
()4

Post Lab Questions

Within the typed answers, write in full and complete sentences.
I am looking for:

1. Full and complete sentences

2. Correct spelling and grammar

3. Accurate descriptions of your observations

8. Briefly describe {(One to three sentences) the sounds the coat hanger made when it bumped
into the wall (without your fingers in your ears). *

9. Briefly describe (One to three sentences) the sounds the coat hanger made when it bumped
into the wall {(with the metal wire string). *

g e A e D e i SR RAxQOCOG a2 0DzbI82MS P1MCRPG23mh798g/edit 3/4




2/27/2019 Lab Station: Coat Hanger

10. Briefly describe {One to three sentences) the sounds the coat hanger made when it bumped
into the wall (with the yarn), *

11. Briefly describe {(One to three sentences) the sounds the coat hanger made when it bumped
into the wall (with the fishing string). *

12. Which of the mediums was the most stiff. *
Mari only one oval.

() arr

Q metal wire string
() yam

D fishing wire

Extra Credit: Extra points cannot bring the grade to be over a
100. A 100 is the highest obtainable grade for this assighment.

13. Predict what you think would happen if you used a thicker piece of metal wire. What do you
think the thicker piece of metal wire would sound like?

Powered by
8 Google Forms
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2127/2019 Lab Station: Good Vibrations Waves and Rice

Lab Station: Good Vibrations Waves and Rice ™ S-fisi-2

Name (First and Last) *

| Period *

All students will work in groups but each student will submit & google
form.

You will complete the lab by:

1. Reading the objectives.

2. Answering the pre-lab questions.

3. Watching the video.

4. Reading the materials list and all of the set up procedures.
5. Answer: Checking understanding of the directions

6. Answering the post-lab questions.

7. Breaking down the materials.

READ ALL DIRECTIONS CAREFULLY to complete the lab correctly.

2
o
4]
PEN
D
3

MS-PS-4-2: Develop and use a model to describe that waves are reflected, absorbed, or transmitted through
various materials.
Tap the metal near the rice and observe what takes place.

hitos-fidocs. aoodle.comforms/diLL1fBSKEKOw4d4QtjiglotX6zjEAS R4fm_|h'|NHmechedit#response=ACYDBNgue30ereOIRthEddengLU4Ma8l..‘ 1/6




212712019 Lab Station: Goaod Vibrations Waves and Rice

What kind of wave is a soundwave? * 10 points

7%
‘.4 lransverse wave
() surface wave

>..s longitudinal wave

What moves through one end of a soundwave to the other end? * 10 points
Y light
Pt

{4 themolecules themselves
W energy

What happens to the molecules when the sound waves move through 70 points
them? *

{7} The molecules stay still,

P

{_} The molecules moves in the direction of the wave in a right angle.

The molecules vibrate.
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212712019 Lab Station: Good Vibrations Waves and Rice
B E et B (5 E3 i | Iin Fdyrem, 5
Meterials & Set Up Procegures '

Materials:

1st Experiment

Rice

Bowl

Plastic Wrap

Metal dish or tray

Some type of hitting instrument like a hammer or spoon.

2nd Experiment:
Rice
Pan/Aluminum tray
Tuning Forks

Set Up Procedures:

1st Experiment

1. Place your goggles on.

2. Place the plastic wrap tightly over the rim of the bowl. Be sure all of the wrinkles are out.
3. Sprinkle a bit of rice on the top of the bowl/plastic wrap.

4. Take the metal dish/ tray and hold it beside the bow!.

5. Hit the metal dish/tray with the spoon.

6. Take note of your observations.

2nd Experiment

7. Grab the empty beaker and fill it about halfway with water.

8. Have someone hold the beaker in place

9. Take the tuning fork and tap it with the hammer in the tuning fork kit.

10. Carefully place the tuning fork, prongs down in the water.

11. Take note of your observations.

19. Wait till the water settles and repeat the steps above with different tuning forks.

13. Answer the questions below to check for understanding and complete the post lab using this
information.

Wi Hrnne nnnnle_nomlformsldﬁLL‘IfB5K6K0w4d4QtjiglotXszEASR4fm_lhiNHmeZcIedit#responseﬁACYDBNgueSoncKeOIRthEddengl.U4Ma8|... /6



212712019 Lab Station: Good Vibrations Waves and Rice

How many experiments are being completed at this lab station? * 10 points

Are you touching the rice when producing the noises in the 10 points
experiment with the pan and rice? *

{_} Yes, the items are touching the rice.

) No, the objects are near the rice but not touching it.

#

o

Watch this video for the basis of this lab’s procedures after you have
completed the procedures to be sure you have done the lab correctly. If you
have made a mistake in the lab, try doing the lab again, fixing the mistake.

How to See Sound ScienceE...

Fost Lah Queastions '

Within the typed answers, write in fuli and complete sentences of 2-3 sentences.
[ am looking for: :

1. Full and complete sentences

2. Correct spelling and grammar

3. Accurate descriptions of your ohservations

Laddom m o FEE & am i e b e e



2127/2018 |.ab Station: Good Vibrations Waves and Rice

What is coming from the pan and spoon that causes the rice to 10 points
move? *

# Sound/Energy

Y Wind

{ 3 Biometric Pressures

What do you think would happen to the rice if you used a smaller and 10 points
shallower pan? Would the rice move at a greater or smaller distance?
Why or why not? *

What happened to the water when you gently placed the tuning fork  10points
into the water? *

Did your observations with the water change when you used a 10 points
different tuning fork? How did it change? *

Which tuning fork had the greatest response from the water? Why do 10points
you think this happened? *

vara 100, A 100

hitns ' fdocs.qoodie.comfformsidi Li_1fBSK6K0w4d4QtjiglotX62jEASR4fm_|hiNHmechedil#response=ACYDBNgueSoereOlRthEdezngLUﬂrMaal. .. 58




21272019 Lab Station: Good Vibrations Waves and Rice

What do you think affected the rice, in the experiment concerning the  5points
bowl and rice? The frequency of the soundwave or the amplitude?
Explain.

Can you explain another instance where an object will vibrate once the 5points
amplitude of a nearby object has reached a certain level?

This form was created inside of Milltown Public Schools.
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212712019 Lab Station: Tubes

Mo P52

Lab Station: Tubes

* Required

1. Name (First and Last) *

2. Period *

All students will work in groups but each student will submit a
google form. _ - ' —

You will complete the lab by:

1. Reading the objectives.

2. Answering the pre-lab questions.

3. Watching the video,

4, Reading the materials list and all of the set up procedures.
5. Answer: Checking understanding of the directions

6. Answering the post-tab questions.

7. Breaking down the materials.

READ ALL DIRECTIONS CAREFULLY to complete the lab correctly.

Objectives

MS-PS-4-2: Develop and use a model to describe that waves are reflected, absorbed, or transmitted
through various materials.

3. What is the action a soundwave has when it bends around corners? *
Mark only one oval.

D reflection
C} refraction
() diffraction

4., If an object is in front of a speaker, that object will inhibit someone from hearing the music
coming out of the speaker? Provided the object is in between the person and the speaker. *

Mark only ons oval.

O True
O False
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212712019 l.ab Station: Tubes

5. Diffraction allows the straw to appear bent in a glass of water. *
Marik only one oval.

() True

Materials & Set Up Procedures

Materials:
2 tubes

Set Up Procedures:

1. Two students will hold two tubes at an angle pointed toward the same wall.

2. One student will place their ear to the tube and the other whispers into the tube.

3. Switch rojes.

4. After observing the sound, use the laser pointer or flashlight to shine the light into one of the tubes.
5. Determine if a light can be seen through the other tube.

6. Take note of your observations.

8. Answer the questions below to check for understanding and completé the post lab using this
information.



212712018 Lab Station: Tubes

6. This experiment involves *
Mark only one oval.

() Light
() sound

Q Speed and sound
(") sound and light.

7. For this experiment to be effective: *
Mark only one oval,

O One student is listening in the tube, while the other one is speaking into the tube.
() Both students place their ears at the end of the tube to listen.
Q Both students talk into the tube.

Post Lab Questions

Within the typed answers, write in full and complete sentences of 2-3 sentences.
| am looking for:

1. Full and compilete sentences

2. Correct spelfing and grammar

3. Accurate descriptions of your observations

8. How well did you hear the other person as they spoke into the tube? Kindly describe. *

9. How are you able to listen into the tube and hear the person next to you talking into the tube?

Wne-Hdacs aooale comforms/di VOIS TELEVwLZvmvisrWS AKX HKLtgl Bsol AlXLsdBizw/edit 3/4




212712019 |_ab Station: Tubes

10. What happened to the sound waves going through the tube when the person was talking into
it? ¥

11. What happened to the light when you shown it into the tube? *

12. Was there a difference between the flashlight and the laser light? (Ask Mrs. Barnes for a laser
if you do not have cne) *

Powered by
B Google Forms
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How Cell Phones Work | Mo~ Sy - Y

Many people use cell phones every day without ﬂnnkmg about how their calls
get through to them. In this activity, you will model how cell phones work.

Procedure

. Materials

: .+ | 1. Designate one person to be the caller and one person _
gl ' to be the receiver. The caller starts with the tennis ball. - tennis ball

il : - red pieces of paper
it - 2. Designate two people to represent towers. Give them . re r P ) P fP

if  yellow slips of paper to hold up. - yellow pieces of paper

|
g.“ 3. Designate one person to be the hub. Give this person RERXLEREEREEEETRRIEE AL A
REEIE I . ared piece of paper to hold up. :

H 4. Have the group members spread out in the room.
il 5. The caller tries to place a “call” by tossing the ball to the closest tower.

6. The tower should toss the ball to the hub, who will toss it to the other tower,
who will then toss it to the receiver.

7. If at any point the ball cannot be tossed t6 the next person in the sequence,
the call has been "dropped.” Everyone must reposition themselves and try to
complete a successful call.. -

Bt . 8. Once your group has completed a call, combine with another group. Try to make
multiplé calls at once, using all of the hubs and towers. :

Think it Over

o Describe the factors that made your group drop a call. What are some similar
problems that cell phone systems experience?

S —— -

e Name at least two factors that determined to which tower or hub a call was directed.

' ! : : e Unlike tennis balls, cell phones relay messages using high;fre.quency microwaves.
1 Name at least two advantages electromagnetic waves have over the model you used.

------- tumssanvasanisvenadEarsauCsEREEIRENY
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