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Some Fundamental Aspects of Our Universe May Not Exist
Description

About a hundred years ago, scientists discovered something unusual about Albert Einstein’s theory of
general relativity. When Einstein published this theory in 1915, he believed the universe was static,
meaning it had a fixed size and shape. However, astronomers observed distant galaxies and found evidence
that contradicted this idea. They noticed that the farther away a galaxy was, the faster it seemed to be
moving away. This observation indicated that the universe is actually expanding, prompting physicists to
develop new models that incorporated this dynamic nature.

Professor Rob Coyne from the University of Rhode Island explained that understanding an expanding
universe can be challenging as it contrasts with our everyday experiences. In this context, "expansion"
means that galaxies are moving farther apart from each other. Instead of flying through space, they remain
in place while the space between them stretches. A helpful analogy is a balloon with dots on its surface. As
air is blown into the balloon, the dots move apart, illustrating how galaxies are receding as the universe
expands.

However, the balloon analogy has limitations. A balloon has both a surface and a volume, but the universe is
more complex. It does not have a defined centre; asking for a centre is like asking for the centre of a
balloon's surface—it doesn’t exist. Current research suggests that dark energy may be responsible for the
universe's expansion, but its exact nature is still uncertain.

Scientists continue to explore these questions, gaining insight into the unique characteristics of the cosmos.

Vocabulary List:

relativity // rela'tiviti// (noun): a scientific idea about space, time, and gravity
static //'steetik// (adjective): not moving or changing; staying the same
astronomers //a'stranamarz// (noun): scientists who study stars, planets, and space
galaxies //'gaelaksiz// (noun): huge groups of stars, gas, and dust

expanding //ik'spaendin// (verb): becoming larger or spreading out over space
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analogy //a'naeladzi// (noun): a simple example that helps explain something

Comprehension Questions
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Multiple Choice

1. In what year did Albert Einstein publish his theory of general relativity?

Option: 1905
Option: 1915
Option: 1925
Option: 1935

2. What did astronomers observe about distant galaxies?

Option: They are static

Option: They are expanding

Option: They are moving faster away
Option: They are colliding

3. Who explained the concept of an expanding universe at the University of Rhode Island?

Option: Albert Einstein
Option: Stephen Hawking
Option: Rob Coyne
Option: Isaac Newton

4. What analogy is used to explain the expansion of the universe?

Option: A star

Option: A balloon
Option: A planet
Option: A comet

5. What may be responsible for the universe's expansion according to current research?

Option: Dark matter
Option: Dark energy
Option: Gravity
Option: Friction

6. The universe has adefined  according to the balloon analogy.
Option: size
Option: shape
Option: centre
Option: surface
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Gap-Fill

6. The universe has a defined according to the balloon analogy.

True-False

7. Einstein believed the universe was expanding when he published his theory.

8. Galaxies are moving apart from each other in an expanding universe.

9. According to Rob Coyne, understanding an expanding universe is simple.

10. The balloon analogy perfectly represents the universe's expansion.

11. Current research has determined the exact nature of dark energy.

12. The universe has a fixed size and shape according to modern observations.

13. Einstein published his theory of general relativity in

14. Astronomers found that the farther away a galaxy is, the it seems to be

moving away.

15. Professor Rob Coyne is from the University of

16. Current research suggests that may be responsible for the universe's
expansion.
17. The balloon analogy illustrates how galaxies are as the universe expands.

18. The universe does not have a defined

Answer

Multiple Choice: 1. 1915 2. They are moving faster away 3. Rob Coyne 4. A balloon 5. Dark energy 6. centre
True-False: 7. False 8. True 9. False 10. False 11. False 12. False
Gap-Fill: 6. centre 13. 1915 14. faster 15. Rhode Island 16. dark energy 17. receding
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