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9.2 Space 
 

Contextual Outline 

Scientists have drawn on advances in areas such as aeronautics, material science, robotics, electronics, 

medicine and energy production to develop viable spacecraft. Perhaps the most dangerous parts of any space 

mission are the launch, re-entry and landing. A huge force is required to propel the rocket a sufficient distance 

from the Earth so that it is able to either escape the Earth’s gravitational pull or maintain an orbit. Following a 

successful mission, re-entry through the Earth’s atmosphere provides further challenges to scientists if 

astronauts are to return to Earth safely.  

 

Rapid advances in technologies over the past fifty years have allowed the exploration of not only the Moon, 

but the Solar System and, to an increasing extent, the Universe. Space exploration is becoming more viable. 

Information from research undertaken in space programs has impacted on society through the development of 

devices such as personal computers, advanced medical equipment and communication satellites, and has 

enabled the accurate mapping of natural resources. Space research and exploration increases our 

understanding of the Earth’s own environment, the Solar System and the Universe.  

 
This module increases students’ understanding of the history, nature and practice of physics and the 
implications of physics for society and the environment. 

 
 

 

 Students learn to: Students: 

 

1. The Earth has a  define weight as the force on an object  perform an investigation and gather 

gravitational field due to a gravitational field information to determine a value for 

that exerts a force acceleration due to gravity using 

on objects both on  explain that a change in gravitational pendulum motion or computer-
potential energy is related to work it and around it assisted technology and identify 
done reason for possible variations from the 

-2

value 9.8 ms  
 define gravitational potential energy 

as the work done to move an object 
 gather secondary information to 

from a very large distance away to a predict the value of acceleration due 
point in a gravitational field  to gravity on other planets 

−G
m1m2Ep =  
r  analyse information using the 

expression:  

F = mg    

 to determine the weight force for a 
body on Earth and for the same body 
on other planets 

€ 



Physics Stage 6 Syllabus 

42 

 

mv
2

F =  
r

r
3

GM
=  

T
2

4π 2

 

 

2. Many factors 

have to be taken 

into account to 

achieve a 

successful rocket 

launch, maintain 

a stable orbit and 

return to Earth 

Students learn to: 
 

 describe the trajectory of an object 

undergoing projectile motion within 

the Earth’s gravitational field in terms 

of horizontal and vertical components  

 describe Galileo’s analysis of 

projectile motion 

 explain the concept of escape velocity 

in terms of the: 

– gravitational constant 

– mass and radius of the planet 

 outline Newton’s concept of escape 

velocity 

 identify why the term ‘g forces’ is 

used to explain the forces acting on an 

astronaut during launch 

 discuss the effect of the Earth‘s orbital 
motion and its rotational motion on 
the launch of a rocket 

 analyse the changing acceleration of a 

rocket during launch in terms of the: 

– Law of Conservation of 

Momentum 

– forces experienced by astronauts 

 analyse the forces involved in uniform 

circular motion for a range of objects, 

including satellites orbiting the Earth 

 compare qualitatively low Earth and 

geo-stationary orbits 

 define the term orbital velocity and 

the quantitative and qualitative 

relationship between orbital velocity, 

the gravitational constant, mass of the 

central body, mass of the satellite and 

the radius of the orbit using Kepler’s 

Law of Periods 

 account for the orbital decay of 

satellites in low Earth orbit 

Students: 

 solve problems and analyse 

information to calculate the actual 

velocity of a projectile from its 

horizontal and vertical components 

using : 

 perform a first-hand investigation, 

gather information and analyse data to 

calculate initial and final velocity, 

maximum height reached, range and 

time of flight of a projectile for a 

range of situations by using 

simulations, data loggers and 

computer analysis  

 identify data sources, gather, analyse 

and present information on the 

contribution of one of the following to 

the development of space exploration: 

Tsiolkovsky, Oberth, Goddard, 

Esnault-Pelterie, O’Neill or von 

Braun 

 solve problems and analyse 

information to calculate the 

centripetal force acting on a satellite 

undergoing uniform circular motion 

about the Earth using: 

 

 

 

 solve problems and analyse 

information using: 
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 Students learn to: Students: 
 

 
 discuss issues associated with safe re-

 

entry into the Earth’s atmosphere and 

landing on the Earth’s surface 

 
 identify that there is an optimum angle 

for safe re-entry for a manned 
spacecraft into the Earth’s atmosphere 
and the consequences of failing to 
achieve this angle 

 

   

3. The Solar System 

is held together by 

gravity 

 describe a gravitational field in the 
region surrounding a massive object 
in terms of its effects on other masses 
in it  

 present information and use available 

evidence to discuss the factors 

affecting the strength of the 

gravitational force 

 define Newton’s Law of Universal 

Gravitation: 
 solve problems and analyse 

information using: 

 
 

mm
1 2

F = G  
2
d

discuss the importance of Newton’s 

Law of Universal Gravitation in 

mm
1 2

F = G  
2
d

understanding and calculating the 

motion of satellites 

 
 identify that a slingshot effect can be 

provided by planets for space probes 
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Students learn to: Students: 
 

4. Current and  outline the features of the aether  gather and process information to 

emerging model for the transmission of light interpret the results of the Michelson-

understanding Morley experiment 

about time and  describe and evaluate the Michelson-

space has been Morley attempt to measure the  perform an investigation to help 

dependent upon relative velocity of the Earth through distinguish between non-inertial and 

earlier models of the aether inertial frames of reference 

the transmission of 

light  discuss the role of the Michelson-

Morley experiments in making 

 analyse and interpret some of 

Einstein’s thought experiments 

determinations about competing involving mirrors and trains and 

theories discuss the relationship between 

thought and reality 

  outline the nature of inertial frames of 

reference  analyse information to discuss the 
relationship between theory and the 

  discuss the principle of relativity evidence supporting it, using 
Einstein’s predictions based on 

  describe the significance of Einstein’s 
assumption of the constancy of the 
speed of light 

relativity that were made many years 
before evidence was available to 
support it 

  identify that if c is constant then space  solve problems and analyse 

and time become relative information using: 

 

  discuss the concept that length 
standards are defined in terms of time 

2
E = mc  

in contrast to the original metre 

 

 

standard 

 explain qualitatively and 

quantitatively the consequence of 

special relativity in relation to: 

– the relativity of simultaneity 

– the equivalence between mass and 

energy 

– length contraction 

– time dilation 

– mass dilation 

 discuss the implications of mass 

t
0

t
v

=  
v
2

1−
c
2

m
0

m
v

=  

v
2

1−
c
2

increase, time dilation and length 

contraction for space travel 
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