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Putting Music on
Compact Discs

ince they were first sold in the
S1980$, compact discs (CDs) have
been a popular means of listening to
recorded music. The older, long-playing

records and audiotapes are easily scratched

and damaged. CDs, however, given

reasonable care, almost never wear out.
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Not only are they made f;om durable materials, but they are “played”
by a beam of light. A needle moving through the grooves of a viny/
record can scratch and damage the record’s surface, but the beam
of light does not leave a mark on a CD. CD technology is also used
to make video recordings, such as digital video discs (DVDs).

In the making of a CD, a microphone captures sound waves in
a process called signal sampling. The amplitude, or size, of each
sound wave or signal is measured many times per second. Up
to 65,000 samples can be taken each second, but most CDs use
44,100 samples per second. The more samples taken, the more

accurate or true the sound produced by the CD. Each sample is
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saved, or “digitized,” as binary code. Binary code has only two
symbols, or digits, a “0” and a “1”. Each sample of sound, therefore,
is a string of 16 “bits”, or binary digits of binary code.

Most recordings are stereo; they separate sound into two channels.
Each channel produces its own string of code, and both strings are
cut into the CD. How many bits of code are in one second of music?
The number of bits equals the number of signal samples (44,100)
times the number of seconds (1) times the number of channels (2)
times the number of bits per sample (16). There are 1,411,200 bits of

code for every second of music.
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This digitized information is fransferred to the CDs. On the disc, the
code is expressed through a spiral of pits and lands. The pits are tiny
holes, and the lands are flat areas that reflect the light of the /aser
beam. “Dark” pits represent the zeros in binary code, and “bright”
lands represent the ones. The laser beam reads the pits and lands,
and the information is translated back into sound.

Each CD is duplicated, or copied, from a master disc. The
machines that produce the copies can make one CD every five
seconds, or about 720 an hour. More than a million CDs may be
duplicated when a new recording by a popular group or artist is to

be released.
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Storing Compact Discs

Lynette wants to store her compilation

of favorite CDs in the top drawer

of her nightstand. A CD case measures 5%

inches by 4% inches and is % inch thick. -

Lynette’s top drawer is 15% inches long

by 11 inches wide and is 6% inches deep.

Lynette stores her CDs by standing the cases

so that each CD’s title can be easily read.
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Lynette can store the CDs in rows in two directions—down the
length of the drawer or across its width. First she figures out how

many CDs will fit if they are down the length of the drawer. She

divides 11 by 4—;— and finds that she can fit two CDs across, with their

titles facing up. She then divides 15% by % and calculates that she
can fit 40 CDs in a row, so she can store 80 CDs in the two rows.

Lynette then calculates how many CDs will fit in the other direction.

She divides 157 by 4Z and finds that she can fit three rows across.

She divides 11 by % and finds that 29 CDs will fit in each row.
Multiplying by three, she finds she can fit 87 CDs in this direction.
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Calories and Health

People need energy to grow, move,
and do everything in life. They eat

food to gain that energy, which is measured
in calories. A calorie is a unit of energy. One
calorie is the amount of energy, or heat,

needed to raise the temperature of 1 gram

of water 1 degree Celsius. The calories

on food /abels are really kilocalories. A
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kilocalorie equals 1,000 calories. A candy bar containing 200 calories
really contains 200 kilocalories, or 200,000 calories.

Food calories (cal) come from the three main parts of all foods—
fat, protein, and carbohydrates (carbs). A gram of fat has 9 calories, a
gram of protein has 4 calories, and a gram of carbs has 4 calories. The
nutrition label on the side of a box of cereal might say that a serving
has 4 grams of fat, 2 grams of protein, and 22 grams of carbs for a
total of 132 calories. Of the total calories, 36 come from fat (4g x 9
cal = 36 cal), 8 from protein (2g x 4 cal = 8 cal), and 88 from carbs
(22g x 4 cal = 88 cal).

89200F 8B SRPr_ER200FF, HBFLR200 000k,

EMNFEREIBRE=FE: BH. EBRMNEXEED. 157
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@ CALORIES AND HEALTH

Because fat contains more than twice the calories of protein and
of carbs, fafty foods contain the most calories. For instance, butter,
some vegetable oils, and fatty meats contain lots of fat and therefore
store lots of calories. A large double-patty cheeseburger is a fatty
food containing about 700 calories. Of the total calories, 393.3 come
from fat (43.7g x 9 cal), 158.8 come from carbs (39.7g x 4 cal), and
152 come from protein (38.0g x 4 cal).

Everyone needs to eat about 2,000 calories each day to stay
at the same weight. The number varies based on height, weight,
gender, age, and activity level. The Food and Drug Administration
(FDA) recommends 1,600 calories for women and 2,200 calories for

men who don’t get much exercise. The FDA recommends 2,200

BFEEBMSNERERECRNIKILEYRELS, SENRY
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calories for active women, such as dancers. The guideline for active
men, such as football players, is 2,800 calories.

The guidelines should be adjusted until the right balance is found
for each person. People keep a healthy weight by balancing the
calories consumed with the calories used each day. People who eat
fewer calories than they use can become too thin. People who eat
more calories than they use can become obese. Small changes in
diet can help people get just the right amount of energy they need
each day.

FiGahevzts, WHEBER, RERANERSRIVENEBNANERN
2 200K X TFIGehevSEtE, PIRIRIRGENA, WENTRIA2 800K
MEREEHESNBEERS T AR FE. AMMNBTFEEXHE
FRABANRBERRIGRROEE. S/AORBEVTHEN, AN
STE; MBANTBESTHEREN, AMSTH. EIXeP—L%/ )\
TREEBEDANKNBXARHEEES.

active adj. &#H&y; EFXH guideline n. #R]; A
adjust ». AE; AY consume v H#E; K
ARy,

10



