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BACKGROUND INFORMATION
AND ESSENTIAL WORDS AND PHRASES

Complete the sentences using words or phrases from the box below. You may
change the form of the words or phrases.

- 1. Several have been proposed to explain how
physicist i
the universe began.
theory
(an idea which 2. Scientists now believe that the universe began with a
| explains something) big
‘ element _
(a basic substance) 3. Hydrogen and helium are the two most common
" galaxy _________inthe universe.
explosion 4. Every _ contains billions of stars.
(a sudden release of
energy) 5. If you drop something, it falls to the ground because
gravity of
(the force of L
attraction that brings | ©- are the scientists who study energy, matter
objects together) and forces in the universe.
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The evolution of the universe @ o

About 80 years ago, American astronomer Edwin Hubble discovered that
the universe is expanding'. Other stars and galaxies are moving away from us,
and the further away they are, the faster they are moving. This is called
Hubble’s Law.

The fact that the universe is expanding means that it must have started
from somewhere. Astronomers now believe that it was created in the “Big
Bang”? about 15,000 million years ago and has been expanding ever since. The
Big Bang was an enormous explosion that created all the matter’ and energy in
the universe. About 75 percent of this matter was hydrogen and about 25
percent was helium, the two lightest elements. Before the Big Bang, there was
nothing. The Big Bang theory was first proposed by Russian-American
physicist George Gamow. A theory like this is impossible to prove. But it was
accepted by most astronomers after American physicists Arno Penzias and
Robert Wilson discovered what is called “background radiation”. This is
radiation left over from the Big Bang. Penzias and Wilson received the 1978
Nobel Prize in Physics for their discovery. The Nobel Prize is never awarded to
people who have died, so Gamow, who died in 1968, did not share the award.

About 300 million years after the Big Bang, stars and galaxies started to
form. Stars, such as our sun, are enormous balls of hydrogen and helium
brought together by the force of gravity. Gravity forces them to contract’ and
causes very high pressures and temperatures. The pressure at the center of our
sun is over one billion atmospheres and the temperature is over 10 million
degrees Celsius. The high temperatures cause hydrogen atoms to combine® and
form helium atoms in what is called a fusion reaction.® This reaction releases
heat and light energy, which is radiated’ out into space. Galaxies are groups of
stars. Most galaxies contain hundreds of
millions of stars. Our galaxy is called the
Milky Way.

Stars do not last forever, since they are
constantly using up their hydrogen and
helium. They “die” in a number of different
ways that depend on how big they are.
Some form black holes® when they die.
Others die in an enormous explosion called

a supernova. In this explosion, which
Hubble’s Law states that the further galaxies

are from us, the faster they are moving away. happens very qu1ck1y, all t_he other
Each point on the graph represents a galaxy. elements that exist in the universe are

Speed moving away from the Earth
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created and blown out into space. The force of
gravity then causes some of these elements to
come together to form planets. So all the elements
that make up the universe, except for the
hydrogen and helium created in the Big Bang,
were created by exploding stars. All the carbon,
oxygen, nitrogen and other elements that make

45 Galaxy NGC 4414, aspiral galaxy - yp our bodies were created in this way. This is
about 60 million light years distant Yo .
from us. why some people call us “children of the stars”.

Our sun was created 5 billion years ago and
will live for another 5 billion years. New stars are still being created in the
universe. Astronomers are unsure about the future of the universe. Will it keep

so expanding forever? Or will the force of gravity stop the expansion and cause
the universe to collapse?” It depends on how much matter exists in the
universe. If there is enough to stop the expansion, it will cause the universe to
collapse into itself in what is called the “Big Crunch”.”’

star [EHE] KBO &9 CH SRR REMOBENICHKE LERA AR (BREIX planet)
atmosphere [5JE] Celsius [2I%] = centigrade (7% IXi3 Fahrenheit) gravity
(%, 3101) galaxy 441 SR (the Milky Way galaxy) & UEBOEREOX
SR universe [F°H] space [(MHOKGEI D) FH722H | fusion reaction [
RIAES]  supernova [ 2| KEEROMELORMBRSIC BT 2 KRB LBHHAR

VOCABULARY STUDY

Match each word or phrase with its definition. Try to guess the meaning from
the context without using a dictionary.

1. expand a. to send out heat and/or energy
2. bang b. to become smaller
3. matter c. a point in space with very high gravity
4. contract d. the sound made by an explosion
5. combine e. solids, liquids and gases
6. reaction f. to become larger
7. radiate g. the sound made by something being crushed
8. black hole h. to join together to become one
9. collapse i. a change that happens when substances
come together
10. crunch j. to fall into itself
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COMPREHENSION QUESTIONS

Circle the best answer, a, b, ¢ or d, to each of these questions.

1. Edwin Hubble found:
a. that our sun was created 15,000 years ago.
b. that the universe is becoming smaller.
c. that galaxies further away from the Earth are moving away faster.
d. anew galaxy.

2. The Big Bang:
a. created all the matter and energy in the universe.
b. occurred 15 million years ago.
C. was suggested by Edwin Hubble.
d. was proved in 1978.

3. A fusion reaction creates energy by:
a. creating very high pressures.
b. creating very high temperatures.
c. forcing hydrogen atoms to combine.
d. creating a black hole.

4. When stars die, they may:
a. explode and form black holes.
b. explode as supernova.
c. create “star children”.
d. none of the above (not a, b or ¢)

5. Astronomers say:
a. that they don’t really know what will happen to the universe in the future.
b. that one day the universe will collapse.
c. that the universe will continue to expand.
d. that the universe will end in 5 billion years.

6. The graph shows the correlation between:
a. galaxies’ sizes and their distance from us.
b. galaxies’ sizes and the speed at which they are moving away from us.
c. the speed at which galaxies are moving away from us and their
distance from us.
d. the speed of the Earth and the speed of various galaxies.
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SUMMARY AND LISTENING PRACTICE 1-03

Read the paragraph and fill in as many blanks as you can. Then listen to the
recording and fill in the rest of the blanks.

The _ _theory is an attempt to explain how the universe
began. The theory is accepted because we know that galaxies are moving away
from us very quickly, and also because __ have found background
radiation from 15,000 million years ago. After the BigBang, .~ forced
hydrogen atoms together in

____reactions. These reactions created stars

and galaxies. When some stars die, they collapse and become __ holes.
Other stars explode as supernova. There are several to predict what
will happen in the future. Some scientists believe that the universe will continue to
expand; others believe the universe will collapse in the Big .

STRUCTURE AND WRITTEN EXPRESSION

Complete the sentences using the most appropriate words or phrases. You
may refer to the main text to choose the best option.

1. Astronomers

~__that the universe began with the Big Bang.
a. mean b. discovered c.start d. think

2. ltis
a.easy Db.difficult c.impossible d. acceptable

to prove the theory of the Big Bang.

3. In a fusion reaction, hydrogen atoms to form helium.
a. combination  b. combines  c¢. combining  d. combine

4. During a supernova, elementsare ' into space.
a. blow out  b. blows out c.blewout d. blown out

5 _ allthe elements in the universe were created by supernova.
a. Aimost  b. Apart c¢c. Mainly d. Every

6. The force of gravity the universe to stop expanding.

a.causes b.caused c. might cause d. might caused
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