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The formulae highlighted are 

those that are required for this 

unit.  



N5: SPACE  ήάέδ

 

 3 

SPACE GENERAL KNOWLEDGE QUIZ 

1. In terms of space what makes one day? 

2. In terms of space what is a year? 

3. Why do we have leap years? 

4. How long does it take for the moon to go round the Earth?  

5. What causes a solar eclipse? 

6. What do the following terms refer:  

i)  Sum total of everything  

ii)  Dominant member of the solar system  

iii)  Large body orbiting a sun 

iv)  A natural satellite of a planet  

v) Basic building block of the Universe 

vi)  Planets orbiting one or more suns 

7. How far is the moon from the Ear th if it take light 1.2 seconds to get here? (Use v=d/t)  

8. How far is the Sun from the Earth if it takes light 8 minutes to get here? (Use v=d/t)  

9. How far is one light year (ly)? 

10. How far is the Alpha Centuri from the Earth if it take light 4.3 years to get he re? (Use 

v=d/t) or any previous calculation.  

11. Rank these in order of size with the smallest first  

SUN, GALAXY, STAR, MOON, SOLAR SYSTEM, PLANET, UNIVERSE 

12.  Which lens in a telescope produces the image? 

13. Which lens in a telescope magnifies the image? 

14. List the colours of the visible spectrum with the lowest frequency first.  

15. List the members of the electromagnetic spectrum in order of increasing frequency  

16. Name the device for splitting up white light into different colours.  
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SPACE EXPLORATION LEARNING INTENTIONS  

7.1  Basic awareness of our current understanding of the Universe. 

7.2  Use of the following terms correctly and in context: planet, dwarf planet, moon, 
Sun, asteroid, solar system, star, exoplanet, galaxy, universe.  

7.3 Awareness of the benefits of satel lites: GPS, weather forecasting, communications, 
scientific discovery and space exploration (for example Hubble telescope, ISS).  

7.4 Knowledge that geostationary satellites have a period of 24 hours and orbit at an 
altitude of 36 000 km.  

7.5 Knowledge that the per iod of a satellite in a high altitude orbit is greater than the 
period of a satellite in a lower altitude orbit.  

7.6 Awareness of the challenges of space travel:  

7.7 travelling large distances with the possible solution of attaining high velocity by 
using ion drive (producing a small unbalanced force over an extended period of 
time)  

7.8 travelling large distances using a ôcatapultõ from a fast moving asteroid, moon or 
planet  

7.9 manoeuvring a spacecraft in a zero friction environment, possibly to dock with the 
ISS 

7.10 maintain ing sufficient energy to operate life support systems in a spacecraft, with 
the possible solution of using solar cells with area that varies with distance from 
the Sun 

7.11 Awareness of the risks associated with manned space exploration:  

¶ fuel load on take -off  

¶ potential exposure to radiation  

¶ pressure differential  

¶ re-entry through an atmosphere  

7.12 Knowledge of Newtonõs second and third laws and their application to space travel, 
rocket launch and landing.  

7.13 Use of an appropriate relationship to solve problems involvin g weight, mass and 
gravitational field strength, in different locations in the Universe. W = mg 
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7.1 UNDERSTANDING THE UNIVERSE 

Our current understanding of the origin of  the Universe is based on the Big Bang theory . 

The theory  proposes the Universe came into existence when a singularity  rapidly 

expanded from an extremely hot dense state to what exists today . 

According to current estimates, the Universe  is approximately 13 ·8 billion (13 ·8 ³ 109) 

years old and consists of approximately 100 billion galaxies, each containing 

approximately 100 ð 1000 million stars! Thatõs a big place and our minds arenõt built to 

comprehend this.    

Before the Universe began, the entire Universe was contained in a singularity . The Big 

Bang singularity was a point of ze ro volume, but very high mass, which makes the 

density infinite. This singularity contained all of the matter and energy in the Universe. 

At the singularity, all the laws of physics broke  down: then  it exploded . Time, space and 

all of the matter and energy  we know today began with the Big Bang. In a fraction of a 

second, the Universe grew this singularity  to bigger than a galaxy. And it kept on 

growing at a fantastic rate. It is still unclear why this happened or what a singularity 

actually is, but we do kn ow that the Universe is still expanding at an increasing rate.   

 

As the Universe expanded and cooled, energy changed into particles of matter and 

antimatter. These two opposite types of particles largely destroyed each other. But 
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some matter survived. Mor e stable particles called protons and neutrons started to form 

when the Universe was just one second old. 

Over the next three minutes, the temperature dropped below 1 billion degrees Celsius. 

It was now cool enough for the protons and neutrons to come toge ther, forming 

hydrogen and helium nuclei.  

After 300 000 years, the Universe had cooled to about 3  000 degrees Celsius. Atomic 

nuclei could finally capture electrons to form atoms. The Universe filled with clouds of 

hydrogen and helium gas. 

Our understanding of the immediate and distant universe comes mainly from two 

activities, space exploration and looking up.  

https://www.esa.int/esaKIDSen/SEMSZ5WJD1E_OurUniverse_0.html 

http://www.hawking.org.uk/the -beginning-of-time.html  

 

Surprisingly,  despite our huge knowledge of the Universe that has been developed over 

the life of humans we can only account for about 5 % of the expected mass. 

WHAT ARE DARK MATTER AND DARK ENERGY?  

The majority of the Universe is made up of dark matter and dark energy,  

ÅDARK MATTER ð Scientists aren't exactly sure what dark matter is, but believe it exists 

due to results from experiments.  Dark matter gets its name because it cannot be seen 

with any type of instrument we currently have. Around 27% of the Universe is made up 

of dark matter.  Dark matter attracts matter.    

Dark 
Matter  
26.8% 

Ordinary 
Matter  
4.9% 

Dark 
Energy 
68.3% 

A pie chart showing rounded values for the three known 
components of the Universe: normal matter, dark matter, 

and dark energy  

https://www.esa.int/esaKIDSen/SEMSZ5WJD1E_OurUniverse_0.html
http://www.hawking.org.uk/the-beginning-of-time.html
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ÅDARK ENERGY - Dark energy is something that scientists believe fills all space. It turns out 

that "empty space " is more than just nothing, it  is really dark energy. The theory of dark 

energy helps scientists to explain why the Universe is expanding. Around 68% of the 

Universe is dark energy. Dark energy repels matter.  

EVIDENCE FOR THE BIG BANG  

BIG BANG THEORY - EVIDENCE FOR THE THEORY 

¶ Galaxies appear to be moving away from us . The greater  the galaxyõs distance  

the greater their speed . This observation supports the expansion of the Universe 

and suggests that the Universe was once compacted. 

¶ òDoppler red-shiftó The light from galaxies appears to be more red than it should 

be, and the decreased frequency of the light tells us that t he galaxies are moving 

away from us.  

¶ If the Universe was initially very, very hot as the Big Bang suggests, we should be 

able to find some remnant of this heat. In 1965 this background heat, now termed 

Cosmic Microwave Background radiation (CMB)  which spreads through the 

observable universe was discovered .  

¶ The abundance of the "light elements" Hydrogen and Helium  found in the 

observable universe are thought to support the Big Bang theory  of origins.  

 

A SUMMARY OF SOME OF THE EVIDENCE OF THE BIG BANG AND ITS INTERPRETATION 

Evidence Interpretation  

The light from other 

galaxies is red -shifted.  

The other galaxies are moving away from us.  

The further away the 

galaxy, the more its light 

is red -shifted.  

The most likely explanation is that the whole universe is 

expanding. This supports the theory that the start of the 

Universe could have been from a single expansion. 

Cosmic Microwave 

Background Radiation  

The relatively uniform background radiation is the remains 

of energy created just after the Big Bang.  
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TASK  

Answer the following questions in full sentences in your jotter  

1. State the current estimate of the age of the Universe and estimate the number of 

galaxies it contains.  

2. We now have evidence to support  the Big Bang Theory. 

a. State two pieces of evidence that scientists have provided that support the 

Big Bang Theory. 

b. Provide a description of how each piece of evidence supports ideas in the 

Big Bang Theory. 

3. Is the Universe expanding, contracting or static?  

4. Explain how the Universe could expand at such a rate at the Big Bang, when 

nothing can go faster than the speed of light.  

5. Draw a table with headings dark matter and dark energy. Try to add as many 

facts or theories into the table under these two headings.  

7.2 SPACE TERMS 

Below is a list of space definitions. Most are simplified for National 5, but still good 

enough for you to be able to answer all the questions.  

Term  Definition  

Universe  The Universe consists of the sum total of everything, including 

many galaxies separated by empty space.  

galaxy A galaxy is a large cluster of stars (eg the Milky Way).  

star  A star is a large ball of matter that is undergoing nuclear fusion and 

emitting light and other forms of electromagnetic radiation.  The 

sun is a star.  

sun A solar system consists of one or more central stars orbited by 

planets.  
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Term  Definition  

planet  A planet is a large ball of matter that orbits a star ( e.g.  Earth or 

Jupiter). Planets  do not emit light themselves.  

exoplanet  An exoplanet is a planet existing around another sta r, outside of 

our solar system  

dwarf planet  A dwarf planet is an object that orbits a star but is not large 

enough or roughly spherical enough to  be classed as a small planet.  

moon A moon is a natural satellite of a planet. A moon is a lump of 

matter that orbits a planet  e.g Deimos and Phoebus orbit Mars, so 

are moons of Mars 

asteroid  An asteroid is an orbiting object which is eve n smaller than a dwarf 

planet.  

 

Our Solar System is called the Milky Way 

and the p lanets of the solar system 

arranged in order of distance from the 

sun are : Mercury, Venus, Earth, Mars, 

Jupiter, Saturn, Uranus and Neptune . 

The distance from the Earth to the Moon 

(the closest object to us in space) is 

384,000,000m. From the Earth to the 

Sun is 149,597,871,000m. The distances 

of the major features of the Solar 

System from the Sun are given in the 

table:  

  

 Distance from Sun (km)  

Mercury  57,910,000 

Venus 108,200,000 

Earth  149,600,000 

Mars 227,900,000 

Asteroid Belt  329,100,000-478,700,000 

Jupiter  778,500,000 

Saturn 1,429,000,000 

Uranus 2,877,000,000 

Neptune  4,498,000,000 
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0-A THE DISTANCES ARE NOT TO SCALE 

https://www.nationalgeographic.com/science/space/our -solar-system/  Scale models of 

the Solar System have been produced  to give an ide a of how vast the distances are .  A 

virtual scale model of the Universe can be found here, one where the Moon is only 1 

pixel in size.  

http://joshworth.com/dev/pixelspace/pixelspace_solarsystem.html  

EXOPLANETS 

Exoplanet s are planet s that orbit  a star that is not the S un. Over the last 20 years there 

have been thousands of exoplanets found throughout the galaxy.  Much focus on 

exoplanets has been towards looking for planets that could support life as we know it.  

Life on Earth has several major requirements:  

¶ oxygen to allow respiration  

¶ water  

¶ food 

¶ energy from the sun  

 

https://www.nationalgeographic.com/science/space/our-solar-system/
http://joshworth.com/dev/pixelspace/pixelspace_solarsystem.html
http://joshworth.com/dev/pixelspace/pixelspace_solarsystem.html
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For li fe to exist it really only needs two things: a stable and moderate range of 

temperatures that will allow biological reactions to take place and a source of energy. 

On the surface of the Earth, we use the Sun as our energy store.  

Around each star there is a narrow range of distances where a planet can orbit and 

liquid wate r will exist on its surface. Too close to the star and the high temperature will 

cause the water to boil into steam. Whilst too far away and the temperature will be so 

low that any water w ill freeze. We call this the 'habitable zone'  (sometimes called 'the  

Goldilocks zone' ) because it is the area around a star that is not too hot and not too 

cold to sustain the conditions required for life to exist. Liquid water is vital for life to 

exist on a planet.  

However, the habitable zone alone is not enough to say t hat the exoplanet could support 

Earth-like life.  To sustain life on its surface a planet must have an atmosphere. The 

atmosphere on Mars is very thin because Mars is too small to have a magnetic field. A 

planet's magnetic field protects its atmosphere from  being stripped away by the 

constant bombardment of cosmic particles from the star.  

Life on Earth is carbon-based. This is because carbon can be made into large  structures 

to form the basis for all life on Earth. Nitrogen in the air is a fundamental part o f our 

DNA and amino acids. Oxygen allows for respiration. Hydrogen and oxygen also form 

water, which is the foundation of life on Earth.   

The conditions most likely to support life on exoplanets are:  

¶ a planet inside the habitable zone of a star  

¶ a rocky planet that is large enough to sustain its own magnetic field.  

¶ a planet with an atmosphere that contains some or all of the following: 

carbon, oxygen, nitrogen and hydrogen.  

However, all of these simply describe Earth. It could be possible for life elsewhe re in the 

Universe to be as versatile as life on Earth. Planets that we consider uninhabitable could 

harbour very different forms of life.  
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TASK 

1. Make up flash/cue cards of the definitions and learn these over the next week.  

Answer the following questions  in your jotter.  

2. Name the planets in our solar system in order of distance from the sun.  

3. List the order of the planets in our solar system in order of size.  

4. Explain the following  in astronomical terms  

a.  a day and 

b.  year  

5. Which planet in our solar system has the  

a. longest days 

b. longest years 

c. days longer than years. 

6. Name the first exoplanet discovered and when it was discovered.  

7. Find the number of Exoplanets that have been discovered to date.  

8. Explain the term habitable zone.  

9. State the requirements for planets to sustain  Earth-like  life.  

10. Name the dwarf planets in our solar system.  

SPACE EXPLORATION & UNDERSTANDING OF THE UNIVERSE 

Our understanding of the Universe is widely 

based on observations made using telescopes. 

TELESCOPES 

Telescopes are devices used to observe the 

Universe. There are many different types and 

some are even sited in space.  

OPTICAL TELESCOPES observe visible light from 

space. Small ones allow amateurs to view the 

night sky relatively cheaply but there are ve ry 

large optical telescopes sited around the world for professional astronomers to use.  


