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Mathematics to Mars 

By: Leeann DiTomaso  

Mars, the fourth planet from the sun, is a dusty, cold, 
desert world with a thin ATMOSPHERE. A thin 
atmosphere means there is a lack of hydrogen, it is 
primarily composed of 95.32% carbon dioxide, 2.7% nitrogen and 1.6% argon gas. This DYNAMIC planet has 
seasons (just as earth does), polar ice caps, extinct VOLCANOES, canyons, and weather. One of the most 
explored bodies in the solar system, Mars is the only planet where we've sent rovers to roam the alien 
landscape. Mars is also referred to as the “Red Planet” because it has high content of IRON OXIDE (chemical 
compounds composed of iron and oxygen) which makes it appear reddish. What is astonishing is the soil is 
actually only 5-14% iron oxide, it’s color would make it appear to be much more! 

Questions: 

Spell: ATMOSPHERE   DYNAMIC   VOLCANOES   IRON OXIDE             

We read Mars is the ________ planet from the sun. FOURTH                   

We read Mars is a dusty, cold ________ world. DESERT                       

What is a nickname given to Mars? THE RED PLANET                           

Iron oxide is composed of iron and what other compound? OXYGEN        

We read Mars has seasons, polar ice caps, volcanoes and what else? CANYONS AND WEATHER                                                                      
We read a thin atmosphere means there is a lack of hydrogen but also it contains three compounds name one. 
CARBON DIOXIDE, NITROGEN AND ARGON GAS                                                                                                 

What are the main compounds that make up earths’ atmosphere? NITROGEN AND OXYGEN                                                                    
What planet has the thinnest atmosphere? MERCURY                                                                           

If the soil on mars is 5-14% iron oxide what percent of the soil is not?     

Give the range.      100-14=86       100-5=95               86-95%                        

What percent of Mars’ atmosphere is carbon dioxide? 95.32%             

Together nitrogen and argon gas make up what percent of Mars’ atmosphere? 2.7+1.6= 4.3% 
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Let’s talk about NAVIGATING (traveling, cruising) to Mars. If you departed earth on a SPACECRAFT at a speed of 
24,600 miles per hour it would take about 7 months and 300 million miles to get to mars! Your mission 
(expedition, journey) would have to be timed perfectly when Earth and Mars are in good positions relative to 

each other for landing on Mars. That is, it takes less power to travel to 
Mars at this time, compared to other times when Earth and Mars are in 
different positions in their orbits. As Earth and Mars orbit the Sun at 
different speeds and distances, once about every 26 months, they are 
ALIGNED in a way that allows the most energy-efficient trip to Mars. It 
takes Mars 686.98 days to orbit the sun compared to Earth EXPEDITIOUS 
365 days! We can see traveling to Mars is not an easy feat. 

Questions: 

Spell: NAVIGATING   SPACECRAFT   ALIGNED   EXPEDITIOUS          

We read your mission to Mars would have to be perfectly _______.  TIMED                                                                                                       

Earth and Mars need to be in good ________ relative to each other for landing on Mars. POSITIONS                                                                         

It would take less _______ to travel to Mars if Mars and Earth are in good positions for landing. POWER                                                                   

Earth and Mars orbit the sun at different _________ and ________. SPEEDS     DISTANCES                                                                              

What is a synonym that we read for navigating? TRAVELING, CRUISING                  

 We read _______ and ________ are synonyms for mission. EXPEDITION    JOURNEY                                                                                                

Name another planet that orbits the sun. JUNIPER, SATURN, VENUS, MERCURY, NEPTUNE, URANUS                                                                 

If your spacecraft travels 24,600 MPH it would take 7 months to get to Mars.  How many months would it take if 
you were going 1,000 MPH? 24,600÷1,000 = 24.6 x  7 = 172.2 months                                                                 

Once every 26 months, Earth and Mars are aligned. How many days is 26 months if every month had 30 days? 
26X30 =780 days                                    

How many more days does it take Mars to orbit the sun as compared to Earth orbiting the sun? 686.98-
365=321.98 days                                            

If 7 months equals 300 million miles how many months equals 150 million miles?                                                                          
7=300    X=150      7X150=1050=300X         1050÷300=3.5Months     

Explain what you would be doing on a spacecraft to mars for 7 months. What would you eat? What activities 
would you take part in? Would you have a friend or family member with you?   
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Gravity is FUNDAMENTAL (basic, elementary) force of physics, one which we EARTHLINGS tend to take for 
granted. You can't really blame us. Humans have evolved over the course of billions of years in Earth's 
environment, we are used to living with the pull of a steady 1 g (or 9.8 m/s2). However, for those who have gone 
into space or set foot on the Moon, gravity is a very TENUOUS (fragile, weak) and precious thing. Gravity is what 
holds the planets in orbit around the sun and what keeps the moon in orbit around Earth.  

Questions: 

Spell: FUNDAMENTAL   EARTHLINGS   TENUOUS                            

Gravity is a fundamental force of _________. PHYSICS                       

Gravity is what holds the _______ in orbit around the sun. PLANETS            

We read gravity is a very tenuous and ________ thing. PRECIOUS              

Gravity keeps the moon inn orbit around the ________. EARTH             

What is a synonym for tenuous that we read? FRAGILE, WEAK             

What is a synonym for fundamental that we read? BASIC, ELEMENTARY  

Name a plant that besides earth and mars that orbits the sun. JUNIPER, SATURN, MERCURY, VENUS, NEPTUNE, 
URANUS 

Earths’ gravity is 9.80665 so if you drop an object it falls at a speed of 9.8 meters for every second of free fall. If 
you dropped an object and it took 8 seconds to hit the ground how many meters did it fall? 9.8 X 8=78.4 
Meters  
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How does the gravity on Mars compare to gravity on Earth? Earth's gravity is EQUIVALENT to 9.80665 m/s2 (or 
32.174 ft/s2). This means that an object, if held above the ground and let go, will ACCELERATE (quicken, speed-
up) towards the surface at a speed of about 9.8 meters for every second of free fall. The gravity on Mars' surface 
is much lower than it is here on Earth – 62% lower to be PRECISE (accurate, exact). At just 0.38 of the Earth’s 
standard, a person who weighs 100 kg on Earth would weigh only 38 kg on Mars! Because of its low gravity it 
would be easier to walk on Mars then on Earth! 

Questions: 

Spell:    EQUIVALENT    ACCELERATE     PRCISE                                  

The gravity on Mars is much _________ then here on earth. LOWER    

Because the gravity on Mars is much lower it would be ______ to walk there then here on Earth. EASIER                                                   

Name a synonym for precise that we read. ACCURATE, EXACT               

What is another word for accelerate? QUICKEN, SPEED-UP                  

What planet has similar gravity to Earth? VENUS                                   

What planet has similar gravity to Mars? MERCURY                                                                                                                 
If Earths’ gravity was an even 9.8 and Mars’ gravity is 62% less, what is Mars’ gravity?                                                                                             
9.8 X .62 = 6.076      9.8 – 6.076 = 3.724 (Mars’ gravity)                              

 If you weighed 140kg on Earth how many Kg would you weigh on Mars? 100kg = 38kg                                                                                          
140kg = Xkg  100 X (X) = 100X     140 X 38 = 5,320      5,320 ÷ 100 = 53.2 Kg would be your weight on Mars                                    

1 kilogram equals 2.2 pounds. If you weighed 38Kg on Mars how many pounds would that be?                                                                                 
38 X 2.2 = 83.6 pounds                                                                                   

If you were 83.6 pounds on Mars how many pounds would that be on Earth? 83.6 ÷ 2.2 = 38       38 = 100 
83.6 = X          38X = 8,360          8,360 ÷ 38 = 220 pounds on Earth                               

Let’s take a trip to Mars.  

What does it feel like when you land?  

How does it feel walking around?  

What kind of danger would the low gravity 
have on your body? 
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Everyday and all day we breathe in oxygen. Oxygen is the QUINTESSENTIAL compound for 
life on a planet. Oxygen is a colorless, odorless and tasteless gas that is an essential 
BIOMARKER (objective measure that captures what is happening in a cell) for life on 
planets. On Earth, oxygen makes up around 21% of the atmosphere. This makes it ideal for 
complex organisms such as humans to survive.  The atmosphere of Mars is composed of 
0.13% oxygen. The ATMOSPHERIC pressure at the surface of Mars is 6.35 mbar which is 
over 100 times less then Earth. For these reasons humans cannot survive on Mars. 

Questions: 

Spell: QUINTESSENTIAL    BIOMARKER   ATMOSPHERIC                            

Everyday we breathe in ______________. OXYGEN                                               

Oxygen is the quintessential compound for ____________ on a planet. LIFE      

We read Earths’ atmosphere is 21% oxygen. This makes it ideal for complex ____________ such as humans to 
survive. ORGANISMS                                        

We read oxygen is a gas that is colorless ____________ and ___________. ODORLESS, TASTELESS                                                                                           
We read oxygen is a biomarker, what is a biomarker? AN OBJECTIVE MEASURE THAT CAPTURES WHAT IS 
HAPPENING IN A CELL                       

Humans cannot survive on Mars because of the low what? ATMOSPHERIC PRESSURE                                                                                                                 

What other gas do you know that is colorless, odorless and tasteless? CARBON MONOXIDE                                                                                          

Besides humans what other organisms would be considered complex? PLANTS, ANIMALS                                                                                                          

If oxygen makes up 21% of the Earths’ atmosphere what percent is left?     100% - 21% = 89%                                                                                                           

If we wanted to increase Mars’s oxygen to a breathable 21% how much more oxygen would it need?                                                                                              
21% - 0.13% = 20.87% more oxygen                                                                           

Mercury is another planet with oxygen. It has 21% more oxygen then Earth! What percent oxygen does 
Mercury’s atmosphere have?   21% + 21% = 42% oxygen on Mercury                                                                       

How much more does it have then Mars?   42% - 0.13% =41.87% more oxygen then Mars                                                        

Mars’s atmospheric pressure is 6.35 mbar and Earths’ is 100 times more. What is Earth’s atmospheric pressure?                                                                 
100 x 6.35 = 635 mbar                                                                                             

What would be the ideal environment for a human to live on Mars?    
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Did you know Mars has the most consistent (steady, even) 
orbit (course, path) among all planets? The ECCENTRIC 
(not circular) orbit ensures consistency in distance from 
the Sun. There are two distances. The first is APHELION 
which refers to the farthest distance Mars can be from the 
Sun whereas PERIHELION refers to the closest the planet 
can be to the Sun. At aphelion, the planet is 249 million 
kilometers (154 million miles) from the Sun whereas at 
perihelion Mars is 206 million kilometers (128 miles) 
from the Sun. The perihelion and aphelion alternate 
every two years. The average distance from the Sun to 
Mars without considering the perihelion and aphelion is approximately 230 million kilometers (143 million 
miles) where Earth’s average distance from the sun is 150 million kilometers (93 million miles)! 

Questions: 

Spell: ECCENTRIC   APHELION   PERIHELION                                      

Mars has the most consistent ________ among all the planets. ORBIT        

The eccentric orbit ensures the consistency in the distance from the _______. SUN                                                                                           
The perihelion and the aphelion alternate every how many years? 2          

The aphelion is the ________ distance from the sun and the perihelion is the ________ distance from the 
sun. FURTHEST   CLOSEST                       

What is a synonym for consistent that we read? STEADY, EVEN    

What is a synonym for orbit that we read? COURSE, PATH                     

How many planets orbit the sun? ALL OF THEM                                     

What keeps the planets in orbit? GRAVITY FROM THE SUN                       

If 206 million kilometers equals 128 miles how many kilometers are 10 miles? 206 = 128       206 X10 = 2,060   
128 x X= 128X      X = 10        2,060÷128 = 16.094 kilometers                        

Using the math above how many miles are in one kilometer?  16.094 ÷10 = 1.609 miles in one kilometer                                              

When at aphelion Mars is 249 million kilometers from the sun and when at perihelion it is 206 million 
kilometers from the sun. What is the difference in distance?  249 – 206 = 43 million kilometers                                             
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What is the difference between Earth’s average distance from the sun and Mars’s average distance from the 
sun?  230 mil km – 150 mil km = 80 mil km      or     143 mil miles – 93 mil miles = 50 mil miles                                                     

VAKT: Trace the eccentric orbit of Mars and then of Earth in the picture above 

 

Mars has a dense (thick, heavy) core at its center that is 1,300 
miles (2,100 kilometers) in radius where Earth’s is 1,802 miles 
(2,900 kilometers). It's made of iron, nickel, and sulfur. 
Surrounding the core is a rocky MANTLE (solid bulk of the 
interior) between 770 and 1,170 miles (1,240 to 1,880 
kilometers) thick, and above that, a crust made of iron, 
MAGNESIUM, aluminum, calcium, and POTASSIUM. This 
crust is between 6 and 30 miles (10 to 50 kilometers) deep. 
Although Mars is half the size of Earth, we can see it is a 

COLOSSAL (huge, vast) planet! 

Questions: 

Spell: MANTLE   MAGNESIUIM   POTASSIUM   COLOSSAL 

Mars has a dense _________. CORE                                               

Surrounding the core is a _________ mantle. ROCKY                             

Mars is _______ the size of Earth. HALF                                                

Mars’s core is made of iron, nickel and ______. SULFUR                        

What is a synonym for dense that we read? THICK, HEAVY                   

What is the definition of mantle? SOLID BULK OF THE INTERIOR       

Above the mantle is a crust made of magnesium, potassium and what three other compounds? IRON, 
ALUMINUM AND CALCIUM                           

What planet is mars most similar too? EARTH                                        

What makes Mars more similar to Earth? THEY BOTH HAVE MOUNTAINS, VALLEYS, WEATHER AND SEASONS, 
VOLCANOS AND ICECAPS                                                                                                  

What is the difference in miles between Earth’s core and Mars’s core? 1,802 – 1,300 = 502 miles                                                                        
One mile is 1.609 kilometers. How many kilometers is 502 miles?  502 X 1.609 = 807.7                                                                                   
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The rocky mantle ranges between 1,170 and 770 miles. What is the difference in miles between those two 
numbers?  1,170 – 770 = 400 miles                                                                            

How many kilometers is 400 miles?     400 X 1.609 = 643.6 kilometers                                                              

VAKT: Draw a diagram of Mars’ layers 

 

Creative Writing 

You are the lucky winner! You get to be one of the first people to take a 
once in a lifetime trip to Mars. Talk about your preparation, what it felt 
like to travel and your favorite parts of the planet. 

 

 

 

You are on Mars and need to collect specimens to try to help prove 
there is life on Mars. What types of specimens will you collect? Why? 

 

 

 

 

Resources:  https://www.space.com 

www.space-facts.com 

www.mars.nasa.gov 

https://solarsystem.nasa.gov 

https://study.com 

                

 

 


