ÀREA: CIÈNCIES NATURALS

TOPIC: THE UNIVERSE
STUDENT’S WORKSHEET

This worksheet is an introduction to the universe and how it works. Try and do the following exercises. Get some help from this website:

http://www.worsleyschool.net/science/files/wearenot/sitemap.html 

or any other source of information.

Activity one: An introduction to the universe. 

a. Match the names with the right definitions.

The words:

Black Hole

Comet


Galaxy

Neutron Star




Red Dwarf

White Dwarf

Red Giant

Star
The definitions:

……………………………………

The remaining tiny core of a star larger than the sun, that used up all its fuel and exploded. What is left is so compact and dense that, although mountain-sized, it may outweigh our sun. The matter it's made from has been compressed so tightly that protons and electrons are forced together...which results in neutrons. It can be thought of as just one giant neutron!

……………………………………
This is the remaining core of a sun-sized star that has exploded. It is very dense...a handful of its matter would weigh tons.

……………………………………
A large cluster of stars, typically hundreds of billions of them. They occur in a variety of shapes; the commonest ones are spirals (like ours, the Milky Way), ellipsoids, and irregular shapes.

……………………………………
A collapsed star that is so dense, nothing can escape its gravitational force, not even light...so it looks black. In actual fact, they would be hard to spot except for the radiation that is given off by matter falling into it.

……………………………………
A large ball of gas, mostly hydrogen and helium, which burns by nuclear fusion. Larger, hotter ones may also contain shells of heavier elements that they have produced by fusion.

……………………………………
Typically, either a star which has used up all its fuel and is cooling off...or a very small star that never got very hot in the first place. (Jupiter is almost big enough to have become a dwarf star). In either case, these are the longest-lived stellar objects. Hot stars burn fast and die quickly (a few million years); our sun is an average yellow star with a lifetime of 10 billion years; red dwarves may live for hundreds of billions of years!

……………………………………
Typically a house-sized or larger ball of ice, dust, and rock, large numbers of these orbit the sun out beyond Pluto. Every once in a while, perturbations in their orbits cause one to fall toward the sun; when it does, the heat warms it up, and gasses boil off. This is the 'tail' we see in the sky.

……………………………………
Very large stars (much larger than the sun) will be extremely hot in their cores, but their outer layers are cool by comparison, and appear red. Such large stars are either 'giants' or 'supergiants', depending on their size relative to the sun.

b. Choose the correct answer.

What happens to a giant star when it runs out of ‘fuel’? 

a. It becomes a planet.

b. It collapses.

c. It is bigger than the sun.

Then the star core absorbs all the materials of the outer layers and when they hit the core

a. it explodes and releases a lot of light and energy.

b. it crashes with other stars.

c. it gets very cold.

During this process the giant star becomes a 

a. planet.

b. supernova.

c. dwarf star.

What is left behind after the explosion of a supernova?

a. A pulsar or a black hole.

b. A nova star.

c. A neutron star

A pulsar is

a. a rotating supernova giving off regular bursts of energy.

b. a rotating dwarf star giving off regular bursts of energy.

c. a rotating neutron star giving off regular bursts of energy. 

A black hole is

a. a very small object so dense that its light and radiation can’t escape its own gravity.

b. a very big black star.

c. a very small black star.

Activity 2: The Universe.

Do we know what other galaxies look like now? Why not?

What is happening to all galaxies? Why?

What do scientists think quasars are? Where are they? 

What can they tell us about the Universe?

Are all stars equal?

What causes the colour of a star?

Order from hotter to ‘coolest’: Yellow stars, Red stars, Blue stars.

How can we know what elements a star is made of?

Can you explain what a spectrum is?

Activity 3. Our galaxy.

How large is it? How many stars are there?

Is the Sun a very important star in the galaxy?

How long would it take to travel from the Sun to the nearest star in the fastest spaceship? And to cross the whole galaxy?

Activity 4. The Solar system

This is a summary in three steps of the way our solar system was formed. Read the information on the website carefully and then try to put it in the correct order.

……- At the centre, where it was densest, the heat was great enough to cause hydrogen atoms to fuse together to form helium.

……- This nuclear reaction began to give off vast amounts of energy, stopping any further contraction, and blowing away all the remaining hydrogen and dust clouds...and leaving behind the 'clumps' of heavier material, the planets.

……- A vast cloud of interstellar matter contracted under gravity and began to heat up.
Our sun can still be burning hydrogen for about 10 billion years without changing much its appearance, but… this is a simple summary of what will happen to the sun in the future. Fill in the gaps with the right words.

Helium 

Heavy

Collapse

Light



Shine


Hydrogen

Nova


Dwarf


When the …………………… decreases it will start to contract. As it contracts it will start to burn …………………… for a few hundred million years. When the helium runs out, the sun will …………………… and it will burn and explode giving out lots of ……………………, we call this a …………………… star. What remains of the sun is a very …………………… dense core called a white ……………………. Finally it will continue to …………………… for billions of years and getting smaller and dimmer very slowly.

Teacher’s solution: When the hydrogen decreases it will start to contract. As it contracts it will start to burn helium for a few hundred million years. When the helium runs out, the sun will collapse and it will burn and explode giving out lots of light as a nova. What remains of the sun is a very heavy dense core called a white dwarf. Finally it will continue to shine and getting smaller and dimmer very slowly.
