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Human beings hear sounds constantly.  Sounds are the result of vibrations.  When an object vibrates, 
it sets off a chain reaction of events that might end up inside a person's ear.  After a vibration of any 
kind, the molecules of the object knock into the molecules of air that surround it, or possibly the 
molecules of another object next to it.  Air molecules bash into each other like millions of microscopic 
Ping-Pong balls, transporting the sound through what becomes a sound wave.  Depending on how 
strong or soft the vibrations are, the sound's volume and tone will vary.  Eventually, a human's ears 
hear the vibrations. 

 A person's ears pick up vibrations everywhere they go, but there might not be many places that offer 
as many different sounds coming from so many different sources as a baseball game.

While sitting in a seat at a game, one of the first sounds someone might hear would be that of a hot 
dog vendor.  "Hot dogs here!  Get your hot dogs here!" they might yell.  The sound of their high-
pitched voice begins in their voice boxes.  Inside peoples' throats are wiry looking parts that vibrate 
when a person wants to make a sound and communicate their thoughts to others.  The voice box 
vibrates and the beginnings of sound waves that shoot through the stadium's air are rooted there.  
The energy created by the vibrations sends the air molecules into unrest.  In turn, this creates air 
pressure from all that wild movement of the molecules smashing into one another, that nobody can 
see, but they can certainly hear.  Finally, those sound waves of vibrations make a connection inside a 
person's ear.  The brain then recognizes the waves as a person's voice, offering a warm, yummy 
traditional baseball game treat.  Once that happens, a person might almost have no choice but to yell 
back at the salesman using their own voice boxes, "I'll have a hot dog, please!"
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Later in the game, if the home team has some men on base, what is known as a "rally" is beginning.  
The team that just about everyone is there to cheer on might be close to scoring some runs.  Inside 
the stadium, there is an organ player, waiting for a chance to get the crowd riled up.  The start of a 
rally is the perfect time for him or her to do just that. 

One of the most popular and recognizable little tunes that an organ player might use to get all of the 
fans to cheer is the jingle that signals everyone to yell "Charge!" at its conclusion.  Some quick, deep 
notes in a rhythm that gets faster and faster, and higher and higher are played.  For a moment, the 
music stops completely, but comes right back with a high-pitched, racy tune, which everyone hears 
and just knows to shout "Charge!" at the end of.  With any luck, the home team will do so and score a 
run or two.

The organ located somewhere inside the building is hooked up electronically to tremendous speakers 
that are usually built next to the scoreboard.  Though they might be hard to see, behind the front of 
the speakers' covering are large circular parts called "cones."  The cones receive pulses from the 
organ electrically that began when the organist hit the keys.  The cones can transmit the sounds 
because they are able to vibrate in just the right way for the sound waves to be created accurately.  
The cones are different sizes so that they can properly send out different pitches, with the smaller 
ones vibrating quicker, making high tones, while the big cones create low sounds.  The combination 
of just the right vibrations creates sound waves that enter the atmosphere and reach the ears of the 
fans, making them happy and ready to cheer.

One other favorite sound of many people at a baseball game is the crack of the bat when it hits a 
ball.  Usually, fans recognize that sound as something good happening for their team: a base hit, or 
maybe even a home run.  The pitcher throws his baseball towards home plate.  The batter quickly 
decides if he should swing or not.  If he does and times everything perfectly, he will place his bat in 
front of the ball, making a connection between the two.  Because the ball was traveling in one 
direction and the bat forces it back the other way, rapid vibrations in both the bat and the ball occur 
when they smack into each other.  Those vibrations quickly cause the air molecules to vibrate too and 
the sound waves are created.  Microseconds later, the fans in the seats hear the hit, and use their 
vocal chords to start new vibrations of cheer!
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Advanced Definition

noun

1. a single atom or several atoms bound together electromagnetically, forming the smallest 
particle that possesses all the characteristic physical and chemical properties of an element or 
compound.

2. a tiny piece or particle; bit.

Spanish cognate

molécula: The Spanish word molécula means molecule.
				

These are some examples of how the word or forms of the word are used:

1. As it encountered Earth's atmosphere, the meteor ran into increased resistance from air and 
dust molecules, which released some of its energy in the forms of heat and light.

2. Plastics are made of polymers-long chains of carbon molecules. Depending on how the 
chains are put together, a plastic will have different properties. Think of the difference between 
a polyester shirt and a polycarbonate bulletproof window. Both are plastic.

3. Glycogen is a molecule in your muscles that serves as your main source of energy during 
workouts. You refuel your supply of glycogen by eating carbohydrates. When you load up on 
carbs the day before a big game or an intense workout, you are topping off the glycogen held 
in your muscles.

4. Most neutrinos zoom through ice unimpeded and undetected. Occasionally, though, one 
bumps into an ice molecule. When that happens, a muon is created. A muon, like a neutrino, 
is an elementary particle-a particle that can't be broken down into smaller particles.

5. Other organic molecules like to cling to the surface of certain minerals. Life's earliest 
molecules might have been attracted to rocks and minerals on the ocean floor. Once they 
began meeting up on those surfaces in large numbers, they could have joined together to 
create bigger molecules and, eventually, the first living things on the planet.
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Definition

verb

1. to send or carry from one person, place, or thing to another.

The television station refused to transmit the program.

They transmitted the message to their leader.

2. to pass on or spread a disease.

Some insects transmit diseases.

The doctors are afraid that the child's disease will be transmitted to others.

Advanced Definition

transitive verb

1. to send or convey from a source to a destination.

The message was transmitted by wire from London to Paris.

We need to transmit this information to our regional office.

2. to communicate or broadcast (news or other information).

This channel transmits the news continuously.

3. to pass on or spread (disease).

He transmitted the infection to his wife.

The disease can be transmitted by coughing.

4. to hand down genetically, as from parent to child.

The disease gene was transmitted to the offspring.

5. to pass, allow to pass, or cause to pass something: (light, motion, sound, force, or the like) 
through or along.

Water transmits sound effectively.

intransitive verb
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1. to send a signal by electromagnetic waves.

The campus radio station transmits from ten o'clock in the morning to nine 

o'clock in the evening.

Spanish cognate

transmitir: The Spanish word transmitir means transmit.
				

These are some examples of how the word or forms of the word are used:

1. Each leg has 11 plastic "bones" that form a mechanical linkage-an assembly of rigid rods and 
joints that transmits mechanical forces and movement from one place to another. As the 
crankshaft rotates, it moves a leg joint, which transmits motion via the other joints to the foot.

2. Both rods were made from metal, which Franklin theorized would conduct the electricity of the 
lightning. By moving from the first rod down the length of the wire, the lightning's energy could 
be safely transmitted into the ground, where it would no longer pose a threat to one's home or 
body.

3. For example, when Proust tasted his cookie, the sense receptors on his tongue sent a 
message to his brain telling it how the madeleine tasted. The messages are signals 
transmitted along nerve cells until they reach the brain. When the brain receives these 
signals, it processes them, and controls the body's reaction to them.

4. Modern technology can do some pretty incredible things. It's possible, with current 
technological capabilities, to transmit digital information over long distances using coding and 
decoding processes without losing the contents of the original information. The best part is we 
don't have to do anything besides send the message and wait for it to be received.

5. In Nigeria, there are 1.8 million orphans whose parents have died of AIDS, a disease 
transmitted by body fluids.

6. The genes that James added prevent flight muscles from forming in female mosquitoes. "Only 
the adult females feed on blood and therefore are responsible for transmitting diseases," he 
says. Unable to fly, the engineered females can't mate, bite, or spread dengue fever.

7. By definition, all waves transmit energy from one place to another. The energy of an 
underwater earthquake, in other words, is often transmitted to land in the form of a series of 
tsunamis. Like the surfers who ride them, waves carry energy forward.

8. Scientists program the tags to stay fastened to the shark for a certain amount of time and then 
pop off and float to the ocean's surface. Then the tags send the information they gathered to a 
satellite in space, which transmits the information to the scientists.
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Advanced Definition

intransitive verb

1. to move back and forth very rapidly and steadily; oscillate.

The floor up here vibrates when the band practices downstairs.

You can see how the guitar string vibrates.

2. to quiver, as sound; resonate or resound.

Sound that vibrates quickly through the air has a higher pitch.

3. to be stirred with emotion or excitement; thrill; tingle.

The audience vibrated as the great tenor took the stage.

transitive verb

1. to cause to move back and forth very rapidly and steadily.

Sound waves vibrate the diaphragm in a microphone.

2. to cause to resound.

3. to cause to quiver.

Spanish cognate

vibrar: The Spanish word vibrar means vibrate.
				

These are some examples of how the word or forms of the word are used:

1. New 3-D movies, such as Avatar and Toy Story 3, use polarized light to direct a separate 
image to each eye. Light is normally a collection of waves vibrating in many directions. When 
light is polarized, all the waves vibrate in the same direction.

2. She imagined the device as a cross between a video game controller, a stereo, and a "grill"-a 
kind of mouth jewelry. The device worked by using a small motor to vibrate the wearer's teeth
-a process known as bone conduction, which, in this case, means the teeth and facial bones 
carry or "conduct" the sound.

3. Viers is also listening to one of the purest examples of how vibrating things produce sound, 
and how sound can make things vibrate. Let's take the whale hunt we discussed above and 
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slow it down. Whales make sounds by squeezing air between balloonlike sacs inside their 
heads. When the air passes by, it causes the sacs to squeeze together, or compress, causing 
vibrations.

4. Ocean waves are only one of many kinds of waves. Another common wave form is the sound 
wave. Sound waves travel through the air the way water waves travel through the ocean. 
Similar to water waves, sound waves are created by vibrating objects, which cause the air 
around them to vibrate as well. This vibrating air, in turn, causes the human eardrum to 
vibrate. The brain interprets this vibration as sound.

5. Receptors in the ear, called "auditory receptors" or "hair cells," are responsible for our hearing. 
Sound waves enter through our outer ear and cause the eardrum to vibrate. The three bones 
in our middle ear pass these vibrations on to the cochlea. The cochlea is a snail-shaped 
structure in the inner ear that is filled with a special fluid. When the vibrations move the hair 
cells (our receptors) on the cochlea, they send signals to the brain.
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Name: ___________________________________ Date: _______________

1. What are sounds the result of?

A. air molecules

B. ears

C. voice boxes

D. vibrations

2. What main examples are described in the text to illustrate how sounds are created?

A. hot dog vendor shouting, the bat hitting the ball, the ball hitting the ground

B. people speaking into microphones, the organ playing music, the bat hitting the ball

C. hot dog vendor shouting, the organ playing music, the bat hitting the ball

D. hot dog vendor shouting, the organ playing music, the fans clapping

3. After a sound is made there is a delay before a person is able to hear it. What 

evidence from the text supports this conclusion?

A. Fans in the stadium hear the sound the bat makes when it hits the ball microseconds 
after impact.

B. After a vibration of any kind, the molecules of the object knock into the molecules of 
air.

C. Fans hear the hit of the bat and use their vocal cords to start new vibrations of cheer.

D. Sound waves of vibrations make a connection inside a person's ear.

4. Which of the following occurs when a person's brain processes sound?

A. The brain starts to send the molecules around it into unrest.

B. The brain also determines whether it is a familiar sound or not.

C. The brain sends the sound waves to the ear.

D. The brain starts to vibrate.
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5. What is this passage mainly about?

A. the way air molecules bash into each other

B. examples of sound being created at a baseball game and the science behind the 
sounds

C. how sound waves of vibrations make a connection inside a person's ear

D. baseball games, hot dog vendors, and organs

6. Read the following sentence: "After a vibration of any kind, the molecules of the object 

knock into the molecules of air that surround it, or possibly the molecules of another 

object next to it.  Air molecules bash into each other like millions of microscopic Ping-

Pong balls, transporting the sound through what becomes a sound wave."

What does the word "bash" most nearly mean?

A. get stuck

B. melt

C. to hit hard

D. run away

7. Choose the answer that best completes the sentence below.

__________ the hot dog vendor to yell out, his voice box vibrates first.

A. And

B. After

C. Because

D. In order for

8. Why does a baseball bat make a sound when it hits the ball at a baseball game? 

Support your answer with information from the text.

9. Explain how a hot dog vendor is able to yell out "hot dogs are here!" for others to hear 

at a baseball game.

10. Explain how sound waves are created and why they must be created for a person to 

hear sound. Use information from the text to support your answer.
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