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Answers 

Questions for learning and 
discussion topics 
Mary Whitehouse  

These are answers to the questions for learning for this issue of the magazine and a summary of 
relevant points for the discussion topics.   

Mars, planet of robots 
1 2307 Earth days = 2245 Mars days 

1 Mars day = 2317 Earth days/2245 

 =  (2317 day/2245) × (24 h/day) × (60 min/h) × (60 s/min) 

 = 88 786 s 

2 Alpha particles are emitted with high kinetic energy. When they collide with atoms in the fuel, 
some of the energy is transferred, so the atoms move around at higher speed and vibrate and rotate 
more energetically — the temperature rises. (Temperature is a measure of average, random, kinetic 
energy.)  

3 Advantages: can produce power throughout day and night, so less need for batteries. Is not 
affected by dust storms 

Disadvantages: loss of the spacecraft during launch may lead to radioactive materials being scattered 
in the environment. Fuel will eventually be used up. 

Mission to Mars 
1 The gravitational attraction between the Earth and the rocket system is greatest at launch 
because: 

• it is at its closest to the Earth at that point  

• the mass of the rocket system is greatest because it is fully laden with fuel 

2 In Earth orbit, initial speed v1 = 29.8 km s–1 = 2.98 × 104 m s–1 

Additional speed Δv1 = 2.9 km s–1 

As spacecraft leaves Earth orbit, speed v = v1 + Δv1  

 = 29.8 km s–1 + 2.9 km s–1  

 = 32.7 km s–1 = 3.27 × 104 m s–1 

Initial kinetic energy in Earth orbit = 1/2 m v1
2 



 

Hodder & Stoughton © 2017 www.hoddereducation.co.uk/physicsreview 

 

www.hoddereducation.co.uk/physicsreview 

Kinetic energy as spacecraft leaves Earth orbit = 1/2 m v2 

Increase in kinetic energy = 1/2 m (v2 – v1
2) 

 = 1/2 × 1337 kg × (3.272 – 2.982) × 108 m2 s–2 

 = 1.21 × 1011 J = 121 GJ 

(A common mistake is to calculate 1/2 m (Δv1)2 which gives an incorrect, much smaller, answer.) 

3 All the calculations only considered the gravitational attraction of the Sun. The spacecraft is 
moving away from the Earth and Moon, both of which exert an attractive gravitational force on the 
spacecraft, which acts ‘backwards’. At different times the spacecraft is moving away from or towards 
Mars, which will exert an attractive force.  

How to make a BB-8  
1 energy, charge 

2 The left-hand block has uniform density — the centre of mass is halfway down the block. The 
right-hand block has increasing density towards the bottom of the block, the centre of mass is 
approximately ¾ of the way down.  

When tilted at the same angle the weight of the left hand block acts beyond the pivot (corner of the 
block) and it would topple. The weight of the right-hand block acts to the left of the pivot so it would not 
topple but fall back — it is stable at greater angles of tilt. 
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