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PART B – Supporting Material  

 
Tour Roles   
Captain (CAPTAIN) – The Captain is the primary tour guide who narrates the Questanaut cadets’ journey 

from Earth to Mars.  

Launch Officer (L OFFICER) – The Launch Officer is a Senior Questanaut who greets and provides the 

cadets with an orientation about what they can expect on their mission. 

Health Officer (H OFFICER) – The Health Officer outlines the procedure to maintain a safe and clean 

environment for the cadets’ journey to Mars. 

Chief Engineer (ENGINEER) – The Chief Engineer is on board to ensure that the ship runs smoothly 

throughout the mission. They illustrate how the propulsion systems work and direct cadets throughout the 

tour.  

Chief Scientist (SCIENTIST) – The Chief Scientist is in charge of gathering data to send back to Earth. They 

also help cadets prepare for the hostile world that awaits them. 

Mars Rover (ROVER) – The Mars Rover provides ongoing support and information to both the cadets and the 

Senior Questanauts throughout their mission and ensures all safety procedures are being followed. 

Senior Questanauts (QUESTANAUT) – The Questanauts accompany the cadets on their mission to Mars and 

encourage them to explore and ask questions about the things they encounter. 
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1. Pre-launch Email from Mission Control  

After tickets have been purchased, cadets receive an induction email to begin their training process in 

preparation for their journey towards the red planet. The email sent to all cadets is as follows: 

Dear cadet,  

Thank you for joining our astronaut crew for the Questacon Mission to Mars. This mission will be exhilarating 

and inspiring so we therefore ask you to carefully read these briefing notes before joining us at our launch 

site.  

Launch Site: Your mission will blast off from Questacon – The National Science and Technology Centre, 

located on King Edward Terrace, Parkes. If you’re travelling via Earth rover, please station your vehicle in 

either carpark along Parkes Place. Please note paid parking is in place on weekdays. 

Arrival: Please enter the launch site via the main entrance on Parkes Place. As the Mission to Mars requires 

extensive pre-testing and safety protocols to be completed before you arrive, the entry doors will be opened 

only 10 minutes before launch time. We kindly request that you do not arrive prior to this time.  

Your journey will commence promptly at the scheduled blast off time and unfortunately, we cannot 

promise the availability of a second rocket if you miss the initial launch. 

Your Mission: While a journey to Mars would usually take 9 months, we have condensed your mission into 

90 minutes for your comfort and enjoyment. Throughout your mission you will be guided by knowledgeable 

crew members, please feel free to ask them if you have any questions or concerns. Your 90 minute Mission to 

Mars experience includes a pre-launch mission briefing; an investigation of the differences between Earth and 

Mars, with an experience in the Earthquake Lab; interactive experiments which explore the challenges of 

living on Mars; exhilarating demonstrations; and plenty of time to marvel at our 7 metre Mars globe.  

Safety Protocols: Please be assured we have put in place rigorous cleaning and safety procedures for your 

Mission to Mars. We do not want to take any germs from Earth to Mars, and we certainly don’t want to bring 

any back!  

 

• As Mars is 1.5 Astronomical Units from the Sun, we ask that you remain 1.5 meters from your fellow 

astronauts for the duration of your mission.  

• There are vast amounts we are yet to discover about space and Mars. We therefore ask you not to 

touch any instruments or scientific exhibits on your mission. This is both to preserve the exhibits and 

for your own safety. Who knows what Martian bacteria could be like!  

• Throughout the mission you will find stations filled with clear space slime. We ask you to apply this 

slime, also known as hand sanitiser on Earth, to protect yourself from Martian germs.  

• Space is a very big place; the observable universe alone is around 93 billion light-years across. We 

therefore ask you to stay with your astronaut crew at all times to avoid being sucked into a black hole.  

• If you are feeling at all unwell, we ask you not to come with us on our journey. Please let us know in 

advance and we will rebook you for a future mission. It is imperative we keep our astronauts and crew 

members safe and healthy for their mission to Mars.  

• During the tour please be advised there will be some very loud noises during the demonstrations. 

Please see staff upon arrival if you have any concerns and we will gladly assist. 

 

Thank you again for signing up for our Mission to Mars. If you have any further queries, please visit the FAQs 

page of our website or contact us on 02 6270 2800 or missioncontrol@questacon.edu.au. We look forward to 

blasting off with you very soon. 

 

Questacon Mission Control 
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2. Arrival and Preparation for Launch  

Location: Main Foyer 

10 minutes before mission launch, cadets are greeted by a Senior Questanaut (L OFFICER) and briefed on 

the safety protocols for their journey. 

L OFFICER:  Welcome cadets! Are you excited to board our Mission to Mars shuttle? Can I please have your 

last name before we clear you for take-off? 

*L OFFICER CONFIRMS BOOKING ON VISITOR REGISTER AND ENSURES GUESTS HAVE NOT 

VISITED A DESIGNATED COVID HOT SPOT* 

   

L OFFICER:  Excellent! Now before we get started, I have a quick safety briefing for you to ensure we get to 

Mars in one piece today. Firstly, it’s important to remember that this is a single entry/single exit 

spaceship and that we are going in one direction as we head to Mars. This means that it’s 

important that you don’t go backwards to somewhere we’ve already been unless you have 

permission from the Captain or a Questanaut.  

Secondly, we’re going to be using lots of rockets to get us to Mars today. Rockets can 

sometimes be VERY noisy, which means there will be several loud bangs on today’s journey. 

Luckily for you, we will provide you with ear protection and will give you a warning before these 

rockets blast off. However, if these noises make you uncomfortable let our Questanauts know 

and we can escort you off the space deck.  

Both on Earth and in space, we take safety very seriously and we don’t want to take any germs 

with us to Mars. This means ensuring that you stay at least 1.5 metres away from other groups 

of cadets on the journey, and make use of the space slime stations available on each deck. 

And, if you have to cough or sneeze make sure you do so into your elbow so we don’t take any 

germs with us to Mars. 

Lastly, this journey to Mars might take a long time, and it is quite difficult to go to the bathroom 

in a space suit, so make sure to visit the bathrooms now if you need to! If you need to go during 

our voyage today, let one of our Questanauts know and we’ll help you out.  

3. Mission Launch  

Location: Japan Theatre 

*CADETS BOARD SPACESHIP AND ARE DIRECTED TO THEIR SEATS* 

H OFFICER: It’s time to start our prelaunch briefing, please welcome to the deck your Captain! 
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CAPTAIN:  Welcome Cadets, this is your Captain speaking. 

My name is *NAME* and I am delighted that you have all volunteered for this historic mission. 

Today, in the year 2030, humanity takes its first steps towards becoming a multi-planetary 

species. We will begin our launch shortly, but first we must brief you on the mission. 

 Before we look at travelling to another land, we must first acknowledge the land on which 

we’re starting this journey. 

*ACKNOWLEDGEMENT OF COUNTRY VIDEO PLAYS* 

CAPTAIN: So, what are we doing? Well to put it very simply, we want to go from here *POINTS AT EARTH* 

to here *POINTS AT MARS*. In practice, it’s a lot more complicated than that. Not only is Mars 

hundreds of thousands of kilometres away, it’s also moving at 24 km/s relative to the sun. We’re 

hardly stationary either, the Earth is moving at 30 km/s. Obviously, if we just point our rocket at 

Mars, by the time we get there it’ll be gone so we need to predict where it will be by the time 

we get there. Also, simply getting out of Earth’s atmosphere will use up almost 90% of our fuel. 

So, it’s complicated. We’ll be making a brief stop on the moon in order to refuel before we 

continue. 

 

But thankfully solving these problems isn’t just up to us. Today’s mission is a culmination of the 

work of millions of scientists and engineers all of whom have contributed to the sum of human 

knowledge to get us here. From our early Indigenous astronomers, to the famous 16th century 

scientists like Galileo Galilei, and right up to our very own Australian Space Agency. In fact one 

of the most prominent Australian scientists researching Mars right now, Dr. Katarina Miljkovic, 

from NASA’s famous InSight mission, is here to share a few words with you. 

*VIDEO OF DR KATRINA MIJKOVIC SPEAKING ABOUT THE MISSION PLAYS* 

CAPTAIN:  So, why are we going to Mars? As Dr. Miljkovic said, we have mission objectives… 
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But that’s why WE are going to Mars as a group. Why are YOU going to Mars? Is it to explore? 

Is it to learn new things? Is it for the adventure? 

Whatever your reason, you volunteered to be cadets today. To work with our team of senior 

Questanauts to journey to Mars and to lay the seeds for future generations to live there. 

You are to be commended for your bravery. This is going to be a very long trip, and it’s not 
going to be an easy one. It’s going to take 250 days to get there, then another 250 to get home 
again. You won’t be able to see any friends or family that haven’t come with you for over a year. 
I hope you didn’t leave anything in the fridge that will go nasty. We won’t be turning this ship 
around if you’ve forgotten something! 

Now, we’ll hear from our mission’s Health Officer on what we can expect to happen to our 

bodies during this trip. 

H OFFICER: Thank you Captain. Hello everyone! I’m your health officer *NAME*. I’m here to give you a quick 

rundown on what to expect health wise during this mission, and on the procedures on how to 

keep safe throughout your mission. So it turns out, as a species we are pretty reliant on this, 

the Earth for our survival! We’ll need to put a bit of work into making sure we all remain safe 

and healthy while on our mission. 

Space makes everything trickier. Any operations or treatments you may need will be more 

difficult to perform in space than they will on Earth. So this is why you’ve all had your more 

problematic organs like your appendix, tonsils, and gallbladder removed in advance. Also, it 

makes you slightly lighter which our Chief Engineer tells me helps with the fuel consumption. 

You’ll also be aware that we’re requiring you to take daily doses of anti-radiation medicine in 

order to help you withstand the high levels of cosmic radiation we’ll be exposed to once we 

leave the protection of Earth’s magnetic field.  

We’re also leaving behind this wonderful breathable atmosphere that the Earth provides us.  

The biggest impact on us will be the reduced gravity. Most people don’t realise this, but gravity 

is really important in helping out bodies run properly. The gravity on Mars is only 38% of what 

we’re used to on Earth, and so we’ll be slowly lowering the artificial gravity on board as we 

approach Mars to help acclimatise you. This will have a few interesting effects on your body. 

There is a chance that some of you might suffer from decreased vision and will need glasses if 

you don’t already use them. As the gravity lowers your muscles will start to shrink and your 

bone strength will deteriorate. To combat this you’ll need to engage in exercise every day. Your 

spine will also likely lengthen during this time as well, so some your clothes might not fit as well. 

Also seeing as the Martian year is 687 days long, we’ll technically all be a lot younger too! In 

fact on Mars I’m only *INSERT MARTIAN AGE* years old, so that’s neat. 

Perhaps most importantly in microgravity our immune system doesn’t operate quite as well as 

we would like, so reducing the spread of any infections on board is a critical part of this mission. 

The most effective way we have to manage this is maintaining excellent hygiene practices, but 
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we also have a few rules we request you follow while on board to help prevent the spread of 

viruses. 

   

1. Physical Distancing! When you volunteered for this mission you did so as a part of a social 

group, your group might be made up of your family or friends. Please stay together in your 

group and ensure you keep a distance of 1.5 metres from other social groups at all times. 

2. Hands off! Infections can easily be spread through physical contact. While we have a highly 

trained staff of space cleaners working overtime to sanitise everything on board, you can help 

by doing your best not to touch anything unless directed to by a crew member. If you do 

accidentally touch something you’re not supposed to, please let one of our staff know. 

3. Cough and sneeze into your elbow! If you do need to cough and sneeze, doing so into your 

elbow instead of your hand drastically reduces the chance of any nasty germs being passed 

between visitors. Again, accidents happen. If you or a member of your group accidentally 

sneezes on anything, please just let us know. 

4. Follow the Captain! The Captain will lead you throughout this mission and we ask that you 

stay together and follow them around. No wandering off in search of a slide. If you do need to 

leave the group to use the bathrooms on board, please let a staff member know so they can 

send you to the correct facilities, also so they can make sure the group doesn’t move on without 

you. 

5. Lastly listen to the crew! We have helpful senior Questanauts positioned on every deck to 

assist in helping you through your adventure. Listen to their advice and ask them any questions 

and things will be just fine. 

If we follow these simple rules we shouldn’t have anything to worry about. Please inform any 

member of our crew if you feel unwell. Back over to you Captain! 

CAPTAIN: Thank you. I’ve just been sent the notification; final checks have been approved. We’re ready 

for launch! 

*CAPTAIN AND H OFFICER TAKE THEIR SEATS READY FOR LAUNCH* 

   

Everyone strap in! *MIME DOING STRAP* Safety check. Health Officer are you secure? 
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H OFFICER: Check! 

CAPTAIN: Cadets, are you strapped in? 

AUDIENCE: Check! 

CAPTAIN: Captain are you strapped in? Oh wait that’s me. Yes I am, I mean… Check I am. Check! 

Ahem. Ok we’re ready. Today, we begin the greatest leap humanity has taken since we first 

stepped onto the Moon. Brace yourselves… launch is armed and GO! 

*A SEATBELT SIGN APPEARS ON THE SCREEN. COUNTDOWN FROM 10 BEGINS – THEN LIFT OFF 

OCCURS. LAUNCH SIMULATED USING FLASHING LIGHTS AND LOUD NOISES, H OFFICER AND 

CAPTAIN MIMIC A BUMPY TAKE OFF* 

*LIGHTS AND NOISES STOP, THEN SEATBELT LOGO TURNS OFF. LAUNCH WAS A SUCCESS! 

SCREEN OPENS TO SHOW EARTH GETTING SMALLER AND SMALLER IN THE BACKGROUND* 

CAPTAIN: We are now at cruising altitude and you may remove your seatbelts. Don’t worry about floating 

away, the ship will now be rotating fast enough to create a centripetal force that will simulate 

gravity. Everyone wave goodbye to the Earth. So in order to keep with the doctors’ orders, I’ll 

get you all to exit one row at a time, making sure to keep up your social distancing. Our 

Questanaut here will lead the first of you out the door. Please wait outside with them until I 

catch up with you to lead you through the ship.  

H OFFICER: I’ll catch up with you all later! 

*AUDIENCE DEPARTS SPACESHIP AND WAITS TO BE ESCORTED BY THE CAPTAIN*  

4. Journey from Launch to Mars’ Orbit  

Location: Outside Japan Theatre 

CAPTAIN: Okay cadets! Can I get your attention please? It’s been 3 days already. Didn’t feel like it right? 

We’re currently stopped on the Moon, we’ve refuelled, and we’re now ready to start the greater 

part of the journey. After this point, we will have travelled further away from home than any 

human has ever been. 

Location: First elbow on ramp 

CAPTAIN: At this point we have now been travelling for 9 weeks. You have gone through your exercise 

regime 63 times. Hopefully you haven’t burned through all of the DVD’s you brought with you. 

At this point, sending a message home still takes under a minute, but when we reach Mars the 

message can take anywhere between 3 to 22 minutes depending on how the planets are 

arranged and depending on who your service provider was, this might not even be a noticeable 

difference from Earth. We still have 375 million kilometres and just over 6 months left to go 

before we reach Mars’ orbit. Let’s keep going! 

Location: Second elbow on ramp 

CAPTAIN: Remember what our Health Officer said before launch – we have to do at least 2 hours of 

exercise every day to ensure our muscles stay strong! Follow the lead of our Questanauts 

here as we walk past and do your daily exercises. 

*QUESTANAUTS ON RAMP DOING VARIOUS EXERCISES AND STRETCHES. ENCOURAGE VISITORS 

TO JUMP, LUNGE OR DO SQUATS AS THEY WALK PAST* 
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Location: Top of ramp 

CAPTAIN: We are here. Eight months later we have reached Mars’ orbit! You have done an amazing job 

of keeping yourselves healthy and happy through this long journey. It honestly doesn’t feel like 

we’ve travelled half a billion kilometres through space. Feels more like 100 metres up a ramp 

really, but none the less we’ve made it. Now as we orbit Mars and get ready to descend, we’re 

going to need to equip you with some knowledge for this trip. We’ll be stopping by three of our 

decks to give you time to familiarise yourself with Mars and some of the challenges we’ll be 

facing when we get out onto the surface. 

 But first, you probably want to have a look at Mars itself. As we come around the ramp, if you 

look out to the right-hand side of the ship you will see a fantastic view of the northern 

hemisphere of Mars. There are multiple viewing windows so please don’t all crowd around the 

first one. 

5. Engineering Space Deck 

Location: Gallery 3 – Awesome Earth  

ENGINEER:  Welcome brave explorers and thank you again for joining our first crewed mission to Mars. I 

am *NAME*, the Chief Engineer for our mission to Mars. My job here is to keep this ship flying, 

keep our equipment running, and help bring you up to speed on what you need to know before 

you step out onto Mars. Sadly, my job is not to step out onto Mars myself. I have to stay on the 

ship being the Michael Collins of this mission. If your next question was about to be “Who is 

Michael Collins?” then you’ve already made my point. 

At any rate, before you descend to the Martian surface, we would like to explore what geological 

phenomena you may find when your boots finally touch the rusty red dust, and how the red 

planet differs from our own Earth. You will be the first people on Mars, and we are counting on 

you to make incredible scientific discoveries.  

Please note that we have stored important scientific equipment in this room to be shipped to 

Mars to assist you with your mission. We ask that you do not touch the cargo, for fear of 

contamination! In order to gain the most in depth knowledge for your mission I’m going to split 

you into some smaller groups and send you to talk to some of the Questanauts working here. 

*SPLIT UP VISITORS ACCORDING TO SOCIAL GROUPS* 

Enjoy learning about Mars’ landscape, I’ll be around to help out too! 

*The cadets spend time at each of the different stations on the Engineering deck rotating through stations with 

their personal Questanaut. The Questanauts take time to help the cadets explore and ask questions about the 

three different areas. The role of the Questanaut is to guide the cadets in creating their own direction of 

inquiry about the different topics introduced. This means that each experience can be directly tailored to the 

cadets’ interests and understanding of the material* 
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STATION 1: Mars Map 

This station involves a large floor map depicting the Martian surface and the relative elevation of the different 

areas. The map allows the introduction of a number of different topics relating to the topography of Mars. The 

Questanauts on this station can point out features and encourage the cadets to ask questions about what they 

are seeing. Topics generally discussed during this station are: 

 Olympus Mons (tallest mountain on Mars) and how volcanoes on Mars form 

 The different Mars missions, where they landed, what were their aims? 

 The meteorite craters – how can we determine the age of things in space? 

 The difference between the northern and southern hemispheres on Mars? Why are they so different? 

 Elevation differences – how are they similar/different to Earth? Can you find the tallest structure? The 

deepest? 

Station 1 allows the cadets to discover things about the Martian surface and think about what they might want 

to find out about the surface on their own mission.  

   

STATION 2: Marsquake Lab and Seismometer 

This station is split into two parts: the first station explores how we detect seismic activity using a seismometer 

and the other station allows cadets to experience ‘Marsquakes’ for themselves. These two sections allow 

cadets to develop a cohesive idea of how the familiar phenomenon of ‘earthquakes’ may be different on Mars. 

The cadets get to physically experience how a seismic situation might feel on Mars and explore how past 

rovers and landers have expanded our knowledge of the formation of Mars.  

   

STATION 3: Aeolian Landscapes and Blue Sky 

This station is also split into two parts and aims to give cadets an idea of what the surface of Mars could be 

like. Aeolian Landscapes gives cadets an idea of what the Martian landscape might feel like and introduces 

them to the environmental processes that have shaped Mars. Cadets are able to think about their own 

experiences and ask questions that help them to discover what we know about Mars and the difficulties that 

they might encounter on their mission to Mars. It also encourages them to think of innovative ways to 

overcome these problems they will encounter.  
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The second part of this station involves the cadets exploring what the sky will look like when they are on the 

surface of Mars. This section allows Questanauts to explain to cadets why the sky is blue on Earth and why 

we might expect this to be different on Mars.  

   

6. Space Lab 

Location: Gallery 4 – Q Lab 

SCIENTIST:  Welcome to Space Lab! My name is *NAME*. I am your Chief Scientist for this mission and I 

have the best job in the universe. My task is to study and compile all of that information you 

brave cadets will be gathering for me when we step out onto Mars! 

Since we have begun our journey through space, I hear that you have been learning all about 

the ways in which Mars is different to Earth! It is true – we know that Mars is an alien world. It 

is one thing to learn that the average temperature is negative sixty-three degrees, but it is a 

totally different thing to live in that temperature. 

So, if we are going to survive when we arrive – we have to be ready for our new home. What 

do YOU think it would be like to live on Mars? What challenges do you think we will face when 

we get there? 

We have two lab benches here to help you explore some of the questions about what we will 

have to deal with on this hostile world. Alright, let’s split into two groups and start exploring! I’ll 

be leading one group and I believe you’ve already met our Health Officer who will be taking the 

other. Let’s get to it. 

*Chief Scientist gives demonstrations about water and life on Mars using dry ice whilst the Health Officer 

gives demonstrations about the atmosphere on mars. Cadets rotate between the stations after 8 minutes. 

After both stations, cadets are directed to the Engine Room by the Captain* 

    

7. Engine Room 

Location: Gallery 5 – The Shed 
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ENGINEER:  Hello again everyone! Welcome to the Engine Room for our mission to Mars. We have been 

slowly getting closer to Mars due to its gravity pulling us in, but we are about to start our active 

decent onto the surface of Mars so it’s time for a quick recap. 

Who can tell me: How did we get off Earth? *ROCKETS* How did we get to the Moon? 

*ROCKETS* How did we all the way from our Moon into Mars’ orbit? *ROCKETS* Excellent! 

So, our next challenge is – how do we stop ourselves crashing into Mars? *ROCKETS* 

Stopping when we get to Mars is important. Mars’ thin atmosphere means we can’t just use 

parachutes. We are currently travelling faster than a speeding bullet; so if we don’t slow down 

we’re going to have what is called a “Rapid Unplanned Disassembly”. 

To slow down we can just turn our engine around and use them to push the other way. Here 

we have a test rocket attached to this truck. We are going to burn the fuel in this rocket. Can 

anyone tell me what we need to make something burn? (Fuel, oxygen and heat). 

So, here we have some fuel – we’ll use one spray in our rocket. We are going to use the 

oxygen in the air around us – the same oxygen that we breathe. As it burns it will produce 

gasses and flames that will shoot out of the rocket. Watch the truck closely and see what 

happens in 3… 2… 1…  

 

What did you see? Did you see the flame come out the back? Did the truck move? 

*WAIT FOR CADET RESPONSES* 

Not really. The little jet of gas and flame (exhaust) that came out of our rocket is what’s pushing 

it. But there’s not very much, so our explosion didn’t have enough force to push our truck. Has 

anyone heard that word before – force? Force equals mass times acceleration, so if we want 

more force, we can either push more stuff out of our rocket, or push it out faster. 

I can’t really make the gasses move any faster out of our bottle, but I can make it push more 

mass out the back by using this lid (film canister). If I put this on the end then when the rocket 

fires it will push this instead of just gas. Pushing away more mass gives us more force. Make 

sure you watch the truck and not the lid so you can see the difference. Firing in 3… 2… 1… 

*FIRE ROCKET* 

That time the truck moved. But we brought this rocket fuel with us. When we get to the surface 

of Mars, we will have used all the fuel we brought. We couldn’t bring enough fuel for the trip 

home, so we will need to get some from the surface of Mars. What are our options? *HEAVILY 

INDICATING HYDROGEN BALLOON* Can anyone think of a fuel that we can find on Mars? 

Hydrogen! I have some hydrogen inside this balloon and it’s a great rocket fuel. I’m going to 

burn this hydrogen using the oxygen that’s just in the air like on our rocket truck. I want you to 

see, hear and feel what happens when this burns. There will be a bit of a bang, so you’ll need 

to cover your ears please. Hydrogen balloon going bang in 3… 2… 1…  

*LIGHT HYDROGEN BALLOON* 
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What did you feel; hear; see? So that was just a tiny bit of fuel. To get you to Mars we’ve 

already used 225 times your mass in rocket fuel – and that’s just for you. We need that for 

everyone on board, and all the food, and chairs, and beds, and sandwiches. It takes a lot of 

fuel. 

So we want to make sure we use every bit of fuel as efficiently as possible. Any energy we’re 

using to make heat and light is energy that isn’t going into pushing us. To turn all of the energy 

in our fuel into movement we need to mix our fuel and oxygen correctly. The more efficient the 

mix, the more thrust we get out of the same amount of fuel. It turns out that the best ratio is two 

parts hydrogen to one part oxygen. When we write that out it looks like this 2H2+O2. Now this 

is going to be next to impossible to find on Mars as a gas. As you’ve learned there isn’t much 

of an atmosphere and most of what there is in CO2. However we’re in luck because previous 

missions to Mars have told us that we can find can find these elements already mixed into the 

exact ratio we need and stored not as a gas but as a frozen liquid. Does anyone have an idea 

where we can find these?  

Yes – Water! It turns out that the most efficient mixture for our rocket is found in water. And 

previous missions have taught us that Mars has a lot of frozen water. 

I have here a balloon with that mixture inside – two parts hydrogen to one part water. We are 

going to make some water inside this tube by exploding this perfect mixture. By using the 

right mixture of fuel and oxygen it we get a detonation, meaning it’s faster than the speed of 

sound. That means it will be a bit louder than the last one, so you definitely need to cover 

your ears, and so will I! 

Hydroxy tube explosion in 3… 2… 1… 

*DETONATE HYDROXY TUBE* 

What did you feel; hear; see?  

*WAIT FOR CADET RESPONSES* 
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We just made water – if you look at the far end of the tube I will pump that water out so you 

can see it. *Pump water vapour out of tube*  

That water is the mass that our rocket engine will be firing out – tonnes and tonnes of water 

travelling 10 times the speed of sound.  

But to really give you a feel for how much of a difference we get from detonating hydrogen and 

oxygen instead of just burning them I have another balloon here with our 2-to-1 mixture in it. 

This fuel mixture is simple to make – even on Mars. So while out on your mission some of you 

will be mining ice on Mars and sending it back to the ship. Here I’ll run a charge through it which 

will separate the hydrogen and oxygen in H2O apart into pure Hydrogen and Oxygen so we 

have enough fuel to get you home again. You’re welcome. 

We will detonate this in just a second and when we do I want you again to watch, feel and listen. 

Compare this detonation to the deflagration we had before with the red balloon. You must cover 

your ears for this. In all seriousness this will likely be one of the loudest sounds you ever hear. 

Hydroxy Balloon detonation in 3… 2… 1…  

*DETONATE HYDROXY BALLOON* 

What did you feel? See? Hear?  

*WAIT FOR CADET RESPONSES* 

Oof, there we go. I feel our retro-thrusters turning on, using the last of our fuel to slow us down 

as we come in for our landing on Mars. Alright off you go, and don’t forget to find me plenty of 

water so we can all get home! It’s time for you to go to the airlock. I won’t be joining you on the 

surface, so I’ll leave you in the capable hands of your captain. Good luck and enjoy Mars!  

*CAPTAIN GATHERS CADETS TOGETHER TO BEGIN THE LANDING SEQUENCE 

TOWARDS MARS* 

8.  Airlock and Landing on Mars 

Location: Airlock 

CAPTAIN: Congratulations – you have made it to the surface of Mars, almost. 

There’s one final precaution we need to take before you walk on the surface. We are very much 

engaged in the exploration of Mars and the search for life. However it is imperative that that we 

make sure that we don’t bring life with us. You have all been careful during this mission to avoid 

catching a virus off of each other, so let’s make sure Mars doesn’t catch something off us. 

As a result, we need to sterilise and sanitise anything that goes onto the surface; that includes 

you. So firstly, please hand sanitise; and secondly, when your time comes please walk forwards 

down through the sanitisation airlock chamber with your arms palms up and outstretched. The 

UV lights in there will help sanitise you, while the high-powered lasers will scan you for any 

surviving microbes. Do not stop or look upwards at the lasers instead keep on moving through 

the airlock facing forwards.  

Once inside, please gather in a circle under Mars and I will join you! As this is our first time we 

are exploring the planet, for safety reasons we will limit time on the Martian surface to around 

15 minutes; make the most of it! So, who’s going first?  
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Location: Mars 

CAPTAIN: Astronauts – please stand with me in a circle. 

On this day *INSERT DAY HERE*, Humans from the planet Earth stepped foot on the planet 

Mars for the very first time. We come in peace for all.  

You are here to witness a Martian dawn – the first dawn seen on another planet by human 

eyes.  

It’s currently minus 92 degrees on the planet as the sun rises. Caused by the Mie scattering, 

you will notice that a Martian dawn is blue, different to the occasionally pink or orange dawn 

and sunsets on Earth. As the sun comes up over the horizon of Mars, we transition to orange; 

the temperature shoots up by 90 degrees to a balmy average of -2 degrees Celsius. 

Take your time to discover and explore the beauty and intrigue of Mars. And while you’re here 

I want you to ask yourself the question I asked you on the day we left Earth. Why did you come 

to Mars? What were you looking for? Was it worth it?  

If you wish to chat more, feel free to come on over to where any of us are working. Otherwise, 

have a great Sol and be sure to experience Mars. 

*15 MINUTES FREE TIME FOR CADETS TO EXPLORE THE MARTIAN SURFACE, 

INTERACT WITH STATIONS AND ASK SENIOR QUESTANAUTS ANY QUESTIONS* 

   
  

Station 1: Martian Meteorite 

QUESTANAUT: Did you know that we have actual Mars rocks here on Earth! Occasionally, meteorites impact 

Mars with enough force to throw pieces out into space. Against all odds, some of those 

fragments travel millions and millions of miles, to land on our planet!  
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Out of the 61,000 known meteorites, only 266 meteorites have been identified as Martian. And, 

we’re lucky enough to have our very own Martian meteorite right here at Questacon! The official 

name of our meteorite is NWA7397-11-445. It’s part of the North West Africa 7397 meteorite 

and was found near Smara, Morocco in 2012. Two meteorite scientists from the University of 

Washington then examined it and classified it as a shergottite – which is a type of Martian 

meteorite that includes basaltic to Lherzolitic igneous rocks.  

So, how do we know this rock is from Mars? Well, using our rovers and landers on Mars we 

can compare the composition of our Martian rock to that of the rocks on Mars! We know that 

the elemental and isotopic compositions are similar, in particular that the various gases that 

were trapped in the impact-glass bubbles closely resemble the Martian atmosphere examined 

by the Viking landers in 1976.  

Station 2: InSight Lander 

QUESTANAUT: We’ve learned everything we know about Marsquakes from one very cool piece of scientific 

equipment – a seismometer! A seismometer measures vibrations, or seismic waves in the 

surface. NASA’s InSight Lander, had its very own seismometer drilled into the Martian surface 

to measure any quakes. In addition to the seismometer, InSight also has sensors for gauging 

wind and air pressure, a magnetometer and a heat flow probe designed to take the planet’s 

temperature. The InSight Lander’s main mission is to study Mars’ interior structure, that is, its 

crust, mantle and core. Finding out more about Mars’ interior should answer key questions 

about the early formation of rocky planets in our inner solar system, such as Mercury, Venus, 

Earth and Mars.  

 The InSight Lander launched in May of 2018 and successfully landed on the red planet on the 

26th of November 2018. Since landing on Mars InSight has made a number of findings, 

contributing to a new understanding of Mars as a planet alive with quakes, dust devils and 

strange magnetic pulses. The InSight Lander has recorded more than 450 seismic events, the 

largest of which is magnitude 4.0 in size. Unfortunately, this is not quite large enough to travel 

below Mars’ crust into the mantle and core. Scientists still have their fingers crossed for a larger 

quake that will provide us with more information about the planet’s inner structure.  

Station 3: Mars Mural 

QUESTANAUT: This mural is composed of more than 1,000 images taken by NASA’s Curiosity Rover in 2019! 

Carefully assembled, it is a 360 degree panorama of “Glen Torridon” a region on the side of 

Mount Sharp. This area also includes Gale Crater, which was formed when a meteorite or 

comet hit Mars about 3.5 to 3.8 billion years ago. The impact punched a hole in the terrain, and 

the subsequent explosion ejected rocks and socials that landed around the crater. The crater 

was the chosen landing site for Curiosity Rover, because it had many signs that water was 

present in its history. 

To ensure consistent lighting, they confined imaging to between noon and 2 pm local Mars time 

each day.  
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9. Journey Back to Earth 

Location: Mars 

CAPTAIN: Our 15 minutes are up, well done everyone! It’s time to get back on board the ship for a debrief 

and a check-up. This was the first day of many exploring the wonders of Mars. I’ll see you all 

later. 

*CADETS EXIT INTO FOYER* 

ROVER: Welcome back everyone. Thank you all so much for being a part of Questacon’s Mission to 

Mars! We obviously didn’t really travel to Mars today, but it’s very likely that one day we will, 

and it’ll probably happen in some of your lifetimes. When we do go to Mars, it won’t just be 

astronauts who get us there. It took 400,000 people working on the Apollo mission to get 

humans on the moon. It’s going to take even more of us to get us to Mars. So before you go, I 

just want to leave you with one question to walk away with – “Would you go to Mars?” 

We’ve missed having you in the centre so much so we are delighted you could re-join us. Before 

you go, make sure to get a photo with the Curiosity Rover in our green screen photo booth or 

in our Space Café. See you all on our next mission!  

*END* 

Cadets can commemorate their journey to mars through photo opportunities and visit the shop at the end of 

the tour. They are given a take home Mars mission pack that encourages them to continue their studies 

independently. 

  

     


