
QOD #9 Solution 
Part 1: The Belgians have started driving on the left side of the road! 

We are interested in how the rotation of the Earth is affected by a mass of motor vehicles 
switching from driving on one side of the road to the other. We will apply the conservation of 
angular momentum. 

Let us assume that all roads in Belgium carry equal traffic (measured in mass/time) in both 
directions. We will also neglect mass transfer across Belgium’s borders due to international 
trade. 

Consider any single road between two points. Because we have demanded that the road carry 
equal traffic in both directions with vehicles passing each other on one side only, we may treat 
each road as a loop. With traffic on it, each loop carries some angular momentum. 

 

When cars suddenly start driving on the left side of the road in Belgium, the angular momentum 
of traffic changes sign: traffic stops moving counter-clockwise and starts moving clockwise. By 
the conservation of angular momentum, the angular momentum of the Earth must change, and 
a torque is exerted on the globe directed counter-clockwise through an axis passing through 
Belgium.  

Torque is the time derivative of angular momentum. Because the earth rotates counter-
clockwise around the North Pole, the application of this torque will increase the rotation rate of 
the Earth and shift the pole slightly south towards Belgium. 



We will pretend that Socorro is due south of Belgium, such that the new axis of the Earth 
remains on the old meridian and the only effect to consider is the shorter day.  

All asteroids will appear to transit earlier than we expected when the Earth was spinning slower. 

 

Bonus: Can we quantify the change? 

We can certainly attempt to bound it! 

Some Google facts: 

 In 2011, the latest year for which data are available, the National Highway System (NHS) 
carried nearly 130 billion vehicle-kilometers of travel... The NHS accounts for nearly 40 
percent of travel on all roads in Belgium. This gives us a grand total of 325 billion vehicle-
kilometers of travel per year, or a figure of 10.3 million vehicle-m/s. 

 The International Transport Forum (http://www.itf-
oecd.org/sites/default/files/docs/weights_0.pdf) gives a maximum allowable weight of a 
truck of 44000 kg. We will imagine that these rules apply everywhere in Belgium. 

 The extreme width of Belgium is 280 km. 

Let us imagine that all vehicles in Belgium travel one way on a giant circular road of radius 140 
km centered on the North Pole, each carrying the maximum allowable weight on Belgian roads. 

The angular momentum of this traffic is (44000 kg)*(10.3 million m/s)*(140 km) 
=6.3448*10^(13) m^2 kg/s 

The total change in angular momentum from changing traffic direction is twice this number = 
3.1724*10^(13) m^2 kg/s 

The mass of the Earth is 5.9*10^(24) kg with a radius of 6371 km. Imagining the Earth as having 
uniform density, its rotational inertia is I = (2mr^2)/5 = 9.6*10^(37) m^2 kg. 

Because L = Iω, the change in the Earth’s angular frequency is thus 3.3046*10^(-25) Hz. A day is 
7.3*10^(-5) Hz, so we may expect an asteroid to transit earlier by ~6.5*10^(-11) seconds.  

Any answer less than this was accepted. 
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