
Zoe's Quest: Energy Moves Through Music
Grade 6 science music

Students will be able to trace how energy transfers from one object or system to another in musical contexts, using evidence
and scientific reasoning.

Name: ___________________________ Date: _______________

1. Zoe walks into an old music hall. She finds a special object: a dusty tuning fork on a shelf. She strikes it
against her palm. The fork hums loudly. What form of energy is Zoe putting INTO the tuning fork when she
strikes it? Choose one: thermal energy, mechanical energy, or light energy.

2. Zoe holds the vibrating tuning fork near her ear. She hears a clear tone. The fork's vibrations travel through
the air as waves. What is the name for this type of energy that Zoe hears as sound? Fill in the blank: The
vibrating fork transfers _______________ energy to the air and then to Zoe's ears.

3. Zoe discovers a unique item in a locked cabinet: an old drum with a thin drumhead. She sprinkles grains of
rice on the drumhead, then strikes the drum hard. The rice grains jump into the air. Explain how energy
transferred from Zoe's drumstick to the rice grains. Use the words vibration and mechanical energy in your
answer.

4. Zoe notices that after she drums for several minutes, the drumhead feels slightly warm. She also notices she
is sweating. Zoe forms a hypothesis: 'Some mechanical energy from my drumming is being converted to
thermal energy.' Is her hypothesis supported by the observations? Explain using the Law of Conservation of
Energy.

5. Zoe finds a rare find in the music hall: two identical guitars hanging side by side, not touching. She plucks
the low E string on Guitar 1. Seconds later, the low E string on Guitar 2 begins to vibrate on its own. This is
called sympathetic resonance. Describe the path of energy transfer that caused Guitar 2's string to vibrate.
Name at least three steps.

6. Zoe finds a hidden treasure: a sealed glass box containing a ringing alarm bell. She watches the bell swing
and hears its ring. Then she uses a pump to slowly remove all the air from inside the glass box. As the air
disappears, the sound fades to silence — but she can still see the bell swinging. Use your knowledge of
energy transfer to explain: (a) why the sound disappeared, and (b) why the bell's swinging did NOT stop when
the air was removed.

7. Zoe finds a secret item: an electric guitar plugged into an amplifier. She traces the full energy transfer chain
from the wall outlet to the sound she hears. The chain has four energy conversions. True or False: each
statement below correctly describes one step in the energy chain. Write TRUE or FALSE and correct any false
statement. A Electrical energy in the wire converts to mechanical energy in the guitar pickup coil. B The
pickup coil converts string vibrations into electrical signals — this is mechanical energy converting to electrical
energy. C The amplifier converts electrical energy into sound energy with no other energy form released. D
The speaker cone vibrates and transfers mechanical energy to air, producing sound energy.



8. Zoe has reached the final room of the music hall. On a pedestal sits the hidden treasure she sought all day: a
crystal singing bowl — a rare find used in ancient temples. When Zoe runs a mallet around the rim, the bowl
rings with a pure tone. She also notices the bowl feels warm after several minutes of playing, and a small
amount of water she placed inside it begins to ripple and then to spray fine droplets into the air. Using ALL of
your knowledge from today's investigation, write a complete scientific explanation for these three
observations: 1) the pure tone, 2) the warmth of the bowl, and 3) the water droplets spraying into the air.
Your explanation must name every energy transfer that occurs, state whether energy is conserved or lost
overall, and connect your answer to the real-world design of concert hall acoustic panels — which are built to
absorb sound energy and convert it to thermal energy to control echo. How does what Zoe discovered today
explain why those panels work?
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Answer Key: Zoe's Quest: Energy Moves Through Music
GRADE 6 | TEACHER & PARENT USE ONLY

Before starting, tap a desk and ask students what they felt — connect that vibration to Q1 and Q2. After Q5, display a real
tuning fork if available so students can observe sympathetic resonance firsthand, directly supporting Zoe's rare-find
discovery in the story.

1. Zoe walks into an old music hall. She finds a special object: a dusty tuning fork on a shelf. She strikes it
against her palm. The fork hums loudly. What form of energy is Zoe putting INTO the tuning fork when she
strikes it? Choose one: thermal energy, mechanical energy, or light energy.
Answer: Q1 Zoe applies a strike (a push) to the tuning fork. A push or pull is a mechanical force.
The energy transferred by that strike is mechanical energy. Mechanical energy sets the fork
vibrating. Answer: mechanical energy.

2. Zoe holds the vibrating tuning fork near her ear. She hears a clear tone. The fork's vibrations travel through
the air as waves. What is the name for this type of energy that Zoe hears as sound? Fill in the blank: The
vibrating fork transfers _______________ energy to the air and then to Zoe's ears.
Answer: Q2 Sound is produced when an object vibrates and pushes air particles in waves. Those
waves carry energy to our ears. The energy form we detect as sound is called sound energy (also
accepted: acoustic energy). Answer: The vibrating fork transfers SOUND energy to the air and
then to Zoe's ears.

3. Zoe discovers a unique item in a locked cabinet: an old drum with a thin drumhead. She sprinkles grains of
rice on the drumhead, then strikes the drum hard. The rice grains jump into the air. Explain how energy
transferred from Zoe's drumstick to the rice grains. Use the words vibration and mechanical energy in your
answer.
Answer: Q3 Step 1  Zoe's arm swings the drumstick, giving it mechanical energy. Step 2  The
drumstick strikes the drumhead, transferring mechanical energy to the drumhead. Step 3  The
drumhead vibrates rapidly up and down. Step 4  Each vibration pushes the rice grains upward,
transferring mechanical energy from the drumhead to the rice. Answer: Zoe's strike gives the
drumstick mechanical energy. The drumstick transfers that energy to the drumhead. The
drumhead's vibration then pushes the rice grains upward. Energy moved from Zoe → drumstick →
drumhead → rice grains through vibration.

4. Zoe notices that after she drums for several minutes, the drumhead feels slightly warm. She also notices she
is sweating. Zoe forms a hypothesis: 'Some mechanical energy from my drumming is being converted to
thermal energy.' Is her hypothesis supported by the observations? Explain using the Law of Conservation of
Energy.
Answer: Q4 The Law of Conservation of Energy states that energy cannot be created or
destroyed — it only changes form. Observation 1: the drumhead is warm → some mechanical
energy converted to thermal energy through friction between the stick and head. Observation 2
Zoe is sweating → her body is releasing thermal energy while doing mechanical work. Both
observations support the idea that not all mechanical energy becomes sound — some becomes
thermal energy. Answer: Yes, Zoe's hypothesis is supported. The warm drumhead and Zoe's
sweating both show mechanical energy converting to thermal energy. The total energy is
conserved — it changed form, it was not lost.

5. Zoe finds a rare find in the music hall: two identical guitars hanging side by side, not touching. She plucks
the low E string on Guitar 1. Seconds later, the low E string on Guitar 2 begins to vibrate on its own. This is
called sympathetic resonance. Describe the path of energy transfer that caused Guitar 2's string to vibrate.
Name at least three steps.



Answer: Q5 Step 1  Zoe plucks Guitar 1's string, transferring mechanical energy to the string.
Step 2  The vibrating string pushes air molecules, creating sound waves (sound energy travels
through the air). Step 3  The sound waves reach Guitar 2's low E string. Step 4  Because Guitar
2's string has the same natural frequency, the arriving sound energy causes it to vibrate
(mechanical energy). Answer: Energy path — Zoe's finger (mechanical energy) → Guitar 1's string
vibrates → sound waves move through air (sound energy) → Guitar 2's matching string absorbs
the energy and vibrates (mechanical energy). At least three steps: mechanical energy input →
sound energy through air → mechanical energy in Guitar 2.

6. Zoe finds a hidden treasure: a sealed glass box containing a ringing alarm bell. She watches the bell swing
and hears its ring. Then she uses a pump to slowly remove all the air from inside the glass box. As the air
disappears, the sound fades to silence — but she can still see the bell swinging. Use your knowledge of
energy transfer to explain: (a) why the sound disappeared, and (b) why the bell's swinging did NOT stop
when the air was removed.
Answer: Q6 (a) Sound energy travels as mechanical waves through a medium (air, water, solids).
When Zoe pumped the air out, there were no air particles left to carry the vibrations from the bell
to the glass and to her ears. Without a medium, sound energy cannot transfer — so the sound
disappeared. This is the vacuum principle: sound cannot travel through a vacuum. (b) The bell is a
solid object swinging on a hinge. Its swinging is mechanical energy stored in the moving mass of
the bell. Removing air removes the medium for sound but does NOT remove the mechanical
energy of the swinging bell — that energy was already in the bell's moving parts. Gravity and the
hinge still allow the swing to continue. Answer: (a) No air = no medium for sound waves, so sound
energy could not transfer to Zoe's ears. (b) The bell's swinging is mechanical energy in the solid
bell itself — removing air does not remove that energy.

7. Zoe finds a secret item: an electric guitar plugged into an amplifier. She traces the full energy transfer chain
from the wall outlet to the sound she hears. The chain has four energy conversions. True or False: each
statement below correctly describes one step in the energy chain. Write TRUE or FALSE and correct any
false statement. A Electrical energy in the wire converts to mechanical energy in the guitar pickup coil. B
The pickup coil converts string vibrations into electrical signals — this is mechanical energy converting to
electrical energy. C The amplifier converts electrical energy into sound energy with no other energy form
released. D The speaker cone vibrates and transfers mechanical energy to air, producing sound energy.
Answer: Q7 Statement A  FALSE. The guitar pickup coil does not receive electrical energy from
the wall and convert it to mechanical energy. The pickup coil detects the vibrating metal string
(mechanical energy) and converts it into an electrical signal. The wall outlet powers the amplifier,
not the pickup directly. Correction: Electrical energy from the wall powers the amplifier circuit — it
does not directly drive the pickup coil. Statement B  TRUE. The vibrating metal string
(mechanical energy) disturbs the magnetic field in the pickup coil, inducing a small electrical
current. This is mechanical energy converting to electrical energy. Statement C  FALSE.
Amplifiers also release thermal energy (heat) because no energy conversion is 100% efficient.
Correction: The amplifier converts electrical energy into electrical energy at higher power AND
releases some thermal energy as waste heat. Statement D  TRUE. The amplifier sends electrical
energy to the speaker. The speaker coil converts electrical energy to mechanical energy, vibrating
the cone. The cone pushes air, producing sound energy. Answer: A  FALSE (corrected above), B
= TRUE, C  FALSE (amplifiers also produce heat), D  TRUE.

8. Zoe has reached the final room of the music hall. On a pedestal sits the hidden treasure she sought all day: a
crystal singing bowl — a rare find used in ancient temples. When Zoe runs a mallet around the rim, the bowl
rings with a pure tone. She also notices the bowl feels warm after several minutes of playing, and a small
amount of water she placed inside it begins to ripple and then to spray fine droplets into the air. Using ALL of
your knowledge from today's investigation, write a complete scientific explanation for these three
observations: 1) the pure tone, 2) the warmth of the bowl, and 3) the water droplets spraying into the air.
Your explanation must name every energy transfer that occurs, state whether energy is conserved or lost
overall, and connect your answer to the real-world design of concert hall acoustic panels — which are built
to absorb sound energy and convert it to thermal energy to control echo. How does what Zoe discovered
today explain why those panels work?



Answer: Q8 FULL ANSWER Observation 1  The pure tone: Zoe's arm provides mechanical
energy to the mallet. The mallet transfers mechanical energy to the rim of the crystal bowl
through friction and pressure. The bowl's rigid crystalline structure vibrates at its natural
resonant frequency. Those vibrations push air molecules outward in regular compression waves,
transferring sound energy to the air. Zoe's ears detect those waves as a pure musical tone. Energy
transfer chain: mechanical (arm) → mechanical (mallet) → mechanical (bowl vibration) → sound
energy (air waves). Observation 2  The warmth of the bowl: The Law of Conservation of Energy
states that total energy is conserved — it changes form but is never destroyed. Not all of Zoe's
mechanical input becomes sound energy. Some is converted to thermal energy through internal
friction within the crystal structure as its molecules vibrate against one another. This is why the
bowl warms up. The energy did not disappear — it became heat. Total energy in = sound energy
out + thermal energy out. Energy is conserved, not lost. Observation 3  Water droplets spraying:
The bowl's vibrating rim is in direct contact with the water. The vibrating surface transfers
mechanical energy to the water molecules. The rapid mechanical vibrations push water molecules
apart with enough energy to break the surface tension of the water, flinging small droplets into the
air. This is mechanical energy from the bowl converting to mechanical energy (kinetic energy) of
the flying water droplets — the same principle as the rice grains on the drum in this investigation.
Connection to concert hall acoustic panels: Acoustic panels are designed with porous, fibrous
materials. When sound waves (sound energy) strike the panel surface, the waves cause the fibers
to vibrate. Friction between the vibrating fibers converts the sound energy into thermal energy
(heat), which disperses harmlessly into the panel. This reduces echo because the sound energy is
no longer reflected back into the room — it has been converted to heat. Zoe's crystal bowl showed
the same principle in reverse: mechanical energy in → sound energy out + thermal energy out.
The acoustic panel does the reverse conversion: sound energy in → thermal energy out. Both
demonstrate that energy transfer always follows the Law of Conservation of Energy — energy
changes form, it is never created or destroyed. Zoe's discovery: Every vibrating object converts
mechanical energy into sound AND heat. Engineers use this principle to design spaces where
sound energy is absorbed and converted — exactly what Zoe observed in the crystal bowl all
along.
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