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&R Passage 1

€nerqy

Introduction

Energy is one of the most fundamental parts of our universe. We use energy to do
work. Energy lights our cities. Energy powers our vehicles, trains, planes and
rockets. Energy warms our homes, cooks our food, plays our music, gives us pictures
on television. Energy powers machinery in factories and tractors on a farm. Energy
from the sun gives us light during the day. It dries our clothes when they’re hanging
outside on a clothes line. It helps plants grow. Energy stored in plants is eaten by
animals, giving them energy. And predator (- AZh4) animals eat their prey, which
gives the predator animals energy.

Everything we do is connected to energy in one form or another. Energy is
defined as: “the ability to do work. ” When we eat, our bodies transform the energy
stored in the food into energy to do work. When we run or walk, we “burn” food
energy in our bodies. When we think, read or write, we are also doing work. Many
times it’s really hard work! Work means moving something, lifting something,
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warming something, lighting something.

What is energy?

Energy causes things to happen around us. Look out of the window. The sun
radiates light and heat energy. It helps plants to grow. At night, lamps in our home
use electrical energy to light our rooms. When a car drives by, it is being powered by
gasoline, a type of stored energy. The food we eat contains energy. We use that
energy to work and play. We learned the definition of energy in the introduction:
Energy Is the Ability to Do Work. Energy can be found in a number of different forms.
It can be chemical energy, electrical energy, heat [ thermal ( #f) , B i) energy | ,
light(radiant energy) , mechanical energy, and nuclear energy.

Stored and moving energy

Energy makes everything happen and can be divided into two types: Stored
energy is called potential energy. Moving energy is called kinetic(iZ3h11, 35 J12411)
energy. With a pencil, try this example to know the two types of energy. Put the
pencil at the edge of the desk and push it off to the floor. The moving pencil uses
kinetic energy. Now, pick up the pencil and put it back on the desk. You used your
own energy to lift and move the pencil. Moving it higher than the floor adds energy to
it. As it rests on the desk, the pencil has potential energy. The higher it is, the further
it could fall. That means the pencil has more potential energy.

How do we measure energy?

Energy is measured in many ways. One of the basic measuring blocks is called a
Btu. This stands for British thermal unit and was invented by, of course, the English.
Btu is the amount of heat energy. It takes to raise the temperature of one pound of
water by one degree Fahrenheit at sea level. One Btu equals about one blue-tip
kitchen match. One thousand Btus roughly equals: One average candy bar or 4 /5 of
a peanut butter and jelly sandwich. It takes about 2,000 Btus to make a pot of coffee.

Energy also can be measured in joules. Joules sounds exactly like the word
jewels, as in diamonds and emeralds. A thousand joules is equal to a British thermal
unit: 1,000 joules = 1 Btu. So, it would take 2 million joules to make a pot of
coffee. The term “joule” is named after an English scientist James Prescott Joule who
lived from 1818 to 1889. He discovered that heat is a type of energy. One joule is the
amount of energy needed to lift something weighing one pound to a height of nine



inches. So, if you lifted a five-pound sack of sugar from the floor to the top of a
counter(27 inches) , you would use about 15 joules of energy.

Around the world, scientists measure energy in joules rather than Btus. It’s much
like people around the world using the metric system of meters and kilograms, instead
of the English system of feet and pounds. Like in the metric system, you can have
kilojoules—*“kilo” means 1,000(1,000 joules = 1 kilojoule = 1 Btu). A piece of
buttered toast contains about 315 kilojoules (315,000 joules) of energy. With that
energy you could jog for 6 minutes, bicycle for 10 minutes, walk briskly for 15
minutes, sleep for 114 hours, run a car for 7 seconds at 80 kilometers per hour( about
50 miles per hour) , light a 60-watt light bulb for 14 hours, or lift that sack of sugar
from the floor to the counter 21,000 times!

Changing energy :

Energy can be transformed into another sort of energy. But it cannot be created
and it cannot be destroyed. Energy has always existed in one form or another. Here
are some changes in energy from one form to another. Stored energy in a flashlight’s
batteries becomes light energy when the flashlight is turned on. Food is stored energy.
It is stored as a chemical with potential energy. When your body uses that stored
energy to do work, it becomes kinetic energy. If you overeat, the energy in food is
not “burned” but is stored as potential energy in fat cells. When you talk on the
phone, your voice is transformed into electrical energy, which passes over wires( or is
transmitted through the air). The phone on the other end changes the electrical
energy into sound energy through the speaker. A car uses stored chemical energy in
gasoline to move. The engine changes the chemical energy into heat and kinetic
energy to power the car. A toaster changes electrical energy into heat and light
energy. (If you look- into the toaster, you’ll see the glowing wires. ) A television
changes electrical energy into light and sound energy.

Heat energy

Heat is a form of energy. We use it for a lot of things, like warming our homes
and cooking our food. Heat energy moves in three ways: conduction; convection( %}
) and radiation. _ ‘

Conduction occurs when energy is passed directly from one item to another. If
you stirred a pan of soup on the stove with a metal spoon, the spoon will heat up.



The heat is being conducted from the hot area of the soup to the colder area of spoon.
Metals are excellent conductors of heat energy. Wood or plastics are not. These
“bad” conductors are called insulators. That’s why a pan is usually made of metal
while the handle is made of a strong plastic.

Convection is the movement of gases or liquids from a cooler spot to a warmer
spot. If a soup pan is made of glass, we could see the movement of convection
currents in the pan. The warmer soup moves up from the heated area at the bottom of
the pan to the top where it is cooler. The cooler soup then moves to take the warmer
soup’s place. The movement is in a circular pattern within the pan. The wind we feel
outside is often the result of convection currents. You can understand this by the
winds you feel near an ocean. Warm air is lighter than cold air and so it rises. During
the daytime, cool air over water moves to replace the air rising up as the land warms
the air over it. During the nighttime, the directions change—the surface of the water
is sometimes warmer and the land is cooler.

Radiation is the final form of movement of heat energy. The sun’s light and heat
cannot reach us by conduction or convection because space is almost completely
empty. There is nothing to transfer the energy from the sun to the earth.

Frorn: Mg S Sivever. energyguest. on. goo/dony / indes. Abnd

1. According to the passage, the definition of energy—the ability to do work , is
based on the facts EXCEPT
A. when we think or read or write, we are also doing work
B. we sleep every day
C. when we eat, our bod_ies transform the energy stored in the food into
energy to do work
D. when we run or walk, we “burn” food energy in our bodies
2. Energy can be found in a number of different forms EXCEPT
A. water energy B. electrical energy
C. nuclear energy ' D. chemical energy
3. Which of the following statements is true about energy?
A. Energy can be divided into stored energy, potential energy and moving

energy.



B. There is only one way to measure energy: Btu.
C. Energy can be transformed, created and destroyed.
D. Energy is the ability to do work.
4. Btu stands for
A. British unit B. British tube
C. British thermal unit D. British tunnel
5. With the energy a piece of buttered toast contains, you could
A. jog for 8 minutes B. bicycle for 20 minutes
C. walk briskly for 15 minutes D. sleep for 3 hours
6. Which of the following is NOT the change in energy from one form to another?
A. The stored energy in your body turns into nutrition.
B. A television changes electrical energy into light and sound energy.
GC. Stored energy in a flashlight’s batteries becomes light energy when the
flashlight is turned on.
D. The phone on the other end changes the electrical energy into sound energy
through the speaker.
7. Why is a pan usually made of metal instead of plastic?
A. Because metals are bad conductors of heat energy.
B. Because metals are excellent conductors of heat energy.
C. Because plastics are excellent conductors of heat enérgy.
D. Because metals are insulators.

Everything we do energy in one form or another.

9. The term “ joule” is an English scientist James Prescott

Joule who lived from 1818 to 1889.

10. Around the world, scientists measure energy in joules Btus.

2R Passage 2

Solar €nergy

We have always used the energy of the sun as far back as humans have existed
on this planet. As far back as 5,000 years ago, people “worshipped” the sun. Ra,



the sun-god, was considered the first king of Egypt. In Mesopotamia, the sun-god
Shamash was a major deity and was equated with justice. In Greece there were two
sun deities, Apollo and Helios. The influence of the sun also appears in other
religions—Zoroastrianism, Mithraism, Roman religion, Hinduism, Buddhism, the
Druids of England, the Aztecs of Mexico, the Incas of Peru, and many Native
American tribes.

We know today, that the sun is simply our nearest star. Without it, life would
not exist on our planet. We use the sun’s energy every day in many different ways.
When we hang laundry outside to dry in the sun, we are using the sun’s heat to do
work—drying our clothes.

Plants use the sun’s light to make food. Animals eat plants for food. Decaying
plants hundreds of millions of years ago produced the coal, oil and natural gas that
we use today. So, fossil fuels is actually sunlight stored millions and millions of years
ago. Indirectly, the sun or other stars are responsible for ALL our energy. Even
nuclear energy comes from a star because the uranium atoms used in nuclear energy
were created in the fury of a nova—a star exploding. Let’s look at ways in which we
can use the sun’s energy.

Solar hot water

In the 1890s solar water heaters were being used all over the United States. They
proved to be a big improvement over wood and coal-burning stoves. Artificial gas
made from coal was available too to heat water, but it cost 10 times the price we pay
for natural gas today. And electricity was even more expensive if you even had any in
your town! Many homes used solar water heaters. In 1897, 30 percent of the homes
in Pasadena, just east of Los Angeles, were equipped with solar water heaters. As
mechanical improvements were made, solar systems were used in Arizona, Florida
and many other sunny parts of the United States. By 1920, tens of thousands of solar
water heaters had been sold. By then, however, large deposits of oil and natural gas
were discovered in the western United States. As these low cost fuels became
available, solar water systems began to be replaced with heaters burning fossil fuels.

Today, solar water heaters are making a comeback. There are more than half a
million of them in California alone! They heat water for use inside homes and
businesses. They also heat swimming pools. Panels on the roof of a building contain



water pipes. When the sun hits the panels and the pipes, the sunlight warms them.
That warmed water can then be used in a swimming pool.

Solar thermal electricity

Solar energy can also be used to make electricity. Some solar power plants, like
the one in California’s Mojave Desert, use a highly curved mirror called a parabolic
trough to focus the sunlight-on a pipe running down a central point above the curve of
the mirror. The mirror focuses the sunlight to strike the pipe, and it gets so hot that it
can boil water into steam. That steam can then be used to turn a turbine ({% %) to
make electricity.

In California’s Mojave Desert, there are huge rows of solar mirrors arranged in
what’s called “solar thermal power plants” that use this idea to make electricity for
more than 350,000 homes. The problem with solar energy is that it works only when
the sun is shining. So, on cloudy days and at night, the power plants can’t create
energy. Some solar plants, are a “hybrid” ({8 44)) technology. During the daytime
they use the sun. At night and on cloudy days they burn natural gas to boil the water
so they can continue to make electricity.

Another form of solar power plants to make electricity is called a Central Tower
Power Plant, like the one—the Solar Two Project. Sunlight is reflected off 1,800
mirrors circling the tall tower. The mirrors are called heliostats and move and turn to
face the sun all day long. The light is reflected back to the top of the tower in the
center of the circle where a fluid is turned very hot by the sun’s rays. That fluid can be
used to boil water to make steam to turn a turbine and a generator. This experimental
power plant is called Solar Il. It was re-built in California’s desert using newer
technologies than when it was first built in the early 1980s. Solar Il will use the
sunlight to change heat into mechanical energy in the turbine. The power plant will
make enough electricity to power about 10,000 homes. Scientists say larger central
tower power plants can make electricity for 100,000 to 200,000 homes.

Solar cells or photovoltaic energy

We can also change the sunlight directly to electricity using solar cells. Solar
cells are also called photovoltaic cells—or PV cells for short—and can be found on
many small appliances, like calculators, and even on spacecraft. They were first
developed in the 1950s for use on US space satellites. They are made of silicon, a



special type of melted sand. When sunlight strikes the solar cell, electrons ( red
circles) are knocked loose. They move toward the treated front surface ( dark blue
color). An electron imbalance is created between the front and back. When the two
surfaces are joined by a connector, like a wire, a current of electricity occurs
between the negative and positive sides. These individual solar cells are arranged
together in a PV module and the modules are grouped together in an array. Some of
the arrays are set on special tracking devices to follow sunlight all day long. The
electrical energy from solar cells can then be used directly. It can be used in a home
for lights and appliances. It can be used in a business. Solar energy can be stored in
batteries to light a roadside billboard at night. Or the energy can be stored in a battery
for an emergency roadside cellular telephone when no telephone wires are around.
Some experimental cars also use PV cells. They convert sunlight directly into energy
to power electric motors on the car.

1. What is proved to be a big improvement over wood and coal-burning stoves?
A. Solar energy is used to make electricity.
B. Natural gas is replaced by artificial gas.
C. The invention of microwave.
D. Solar water heaters were being used all over the United States in the 1890s.
2. Which of the following statements is NOT true about solar energy?
A. Solar energy can also be used to make food.
B. We use the sun’s energy every day in many different ways.
C. Solar energy can also be used to make electricity.
D. Plants use the sun’s light to make food.
3. Which of the following is NOT used by the people in California’s Mo jave Desert
to make electricity?
A. Parabolic trough. B! 4Pipe.
C. Wood. D. Turbine.
4. What is the problem with solar energy?
A. It may cause pollution.

B. It works only when the sun is shining.



C. It costs 10 times the price we pay for natural gas.
D. It is used with the violation of religion.

5. Solar II will use the sunlight to change heat into energy in the turbine.
A. electrical B. light C. mechanical D. wind

6. According to scientists, larger central tower power plants can make electricity

for homes.
A. 5,000 B. 350,000
C. 100,000 to 200,000 D. 20,000

7. When was solar cells first devéloped for use on US space satellites?
A. In the 1940s. B. In the 1950s. C. In the 1960s. D. In the 1970s.

8. As far back as 5,000 years ago, people “ 7 the sun.

9. In 1897, 30 percent of the homes in Pasadena were solar water heaters.
- 10. As low cost fuels became available, solar water systems began to

heaters burning fossil fuels.

SR Passage 3

Fossil Fuels—Coal, Oil and Natural Gas

Where fossil fuels come from

There are three major forms of fossil fuels: coal, oil and natural gas. All three
were formed many hundreds of millions of years ago before the time of the
dinosaurs—hence the name fossil fuels. The age they were formed is called the
Carboniferous Period. It was part of the Paleozoic (IH £ #%) Era. “Carboniferous”
gets its name from carbon, the basic element in coal and other fossil fuels.

Coal

Coal is a hard, black colored rock-like substance. It is made up of carbon,
hydrogen, oxygen, nitrogen and varying amounts of sulphur. There are three main
types of coal—anthracite, bituminous and lignite. Anthracite coal is the hardest and
has more carbon, which gives it a higher energy content. Lignite is the softest and is
low in carbon but high in hydrogen and oxygen content. Bituminous is in between.
Today, the precursor () to coal—peat—is still found in many countries and



