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On 6 February 2018 a Falcon Heavy rocket 
was launched from the Kennedy Space 
Center in Florida with an unusual payload: 
a Tesla Roadster, ‘driven’ by a dummy in 
an astronaut suit. So how, and why, was a 
cherry-red car launched into orbit around 
the Earth? Carol Tear explains

SpaceX is a US company that designs, manufactures 
and launches rockets and spacecraft. Founded in 
2002, the company designed the Falcon 9 reusable 

rocket that is used to launch satellites into orbit.
The company’s new Falcon Heavy rocket is now the 

most powerful operational rocket in the world. It can 

lift a payload of 64 tonnes. Only the Saturn V rockets, 
which launched the Moon missions between 1967 and 
1972, have ever lifted a heavier payload.

The rocket
The Falcon Heavy’s first stage is made from three Falcon 
9 engine cores. Altogether there are 27 Merlin engines, 
and at lift-off they generate a total of 22 819 kN of 
thrust. There is a cost benefit to using the same engines 
for the Falcon 9 and the Falcon Heavy rockets, and 
with so many engines the rocket can still fly if one or 
two fail during flight. The centre core and the two side 
boosters have landing legs which land them after the 
launch.

In this first launch the side boosters landed safely 
at Kennedy Air Force Station. The central booster 
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Parking a car in orbit
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Useful resources

Launch video: www.youtube.com/
watch?v=wbSwFU6tY1c

Live views of ‘Starman’: www.youtube.com/
watch?v=aBr2kKAHN6M

Questions
Mass of Falcon Heavy rocket = 1.4 × 106 kg 

Mass of Tesla Roadster and Starman ≈ 1400 kg

1 Calculate the initial acceleration of the Falcon 
Heavy rocket.

2 If this acceleration is constant, how long before 
the rocket reaches Earth’s escape velocity 
(11 km s–1)?

Where next?
The car made several orbits of Earth. A third burn 
should have taken it out of Earth orbit and sent it to 
Mars, but the burn was too powerful and the car was 
reported to be on its way towards the Asteroid Belt. It 
has since been spotted travelling across the night sky, 
and new calculations indicate that it won’t go as far as 
the Asteroid Belt, and will orbit the Sun with a period 
of 18.8 months, crossing the orbit of Mars twice per 
orbit.

SpaceX is aiming to launch humans into space, 
ultimately sending them to the Moon and Mars. 

approached a drone barge on which it was supposed to 
land but, because some of the engines failed to start, it 
crashed in the water. 

The second stage Merlin engine puts the payload into 
orbit. The engine can be stopped and restarted many 
times to put different payloads into different orbits, 
for example a low-Earth orbit or a geosynchronous 
orbit. This engine burns for a total of 397 s and delivers 
934 kN of thrust.

The payload 
As this was a test flight, there was no satellite or other 
payload to launch. It is usual to launch a large lump of 
concrete to test that the rocket can lift the weight, but 
the founder and CEO of SpaceX, Elon Musk, decided 
to launch his 10 year old Tesla Roadster. This certainly 
generated a lot of interest in the launch — and also 
in the car. Musk is also the co-founder and CEO of 
Tesla, a company that designs and builds all-electric 
vehicles and low-carbon energy generation and storage 
products.

The Tesla Roadster (2008) is an electric car with a 
lithium-ion battery that can travel 393 km per charge. 
It can accelerate from 0 to 60 mph in 3.9 s and has a top 
speed of 125 mph. The stunt raised awareness of the 
company and its other products.

Answers
1 16 ms–1 2 11.5 minutes
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