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Quantum Racing is a part of the BGSU Society of Physics Students and was formed as the first entrant in the Inaugural Grand Prix of BG held April 22, 2006. While racing is a main interest of the team, it also values education. Quantum Racing and the Department of Physics and Astronomy at Bowling Green State University view the team and the race in general as an opportunity to teach physics in an exciting and involved environment. 

Racing is one of the most popular sports world wide with many different forms of racing creating a broad fan base. What many people don't know is that racing involves many different aspects of physics. It involves everything from kinematics to pressure and fluids.  A lot of the physics involved is within the scope of introductory college or high school physics. 
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It is the team’s intention to partner with college professors and local high school physics teachers to use the excitement of racing to teach the basics of physics. This can be accomplished through simple hands on classroom exercises demonstrating the principles involved. The team will also offer on site demonstrations of the kart including going through the basic calculations from the data collected from the kart. With both of these there are coordinating lesson plans and student worksheets available. 
Quantum Racing is always looking for new ideas and new opportunities to teach the physics of racing. Please feel free to contact the team at anytime. 

http://physics.bgsu.edu/Quantum_Racing

(the Q and R need to be capitalized)

Advisor:  Alex Hann

Phone: (419)372-7840

Email: adhann@bgsu.edu
The Physics of Racing
Driving Line

The purpose of an ‘apexed’ line is to make the turn radius as large at possible. That means that the kart can go as fast as possible with the friction available. 
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Gear Ratios

The gear ratio effects how fast a vehicle accelerates and the top speed the vehicle can achieve. Making the gear ratio numerically smaller (e.g.. subtracting teeth from the rear sprocket) will increase the top end speed for a given RPM. Making the gear ratio numerically larger (e.g.. Adding teeth to the rear sprocket) will increase the amount of torque and therefore the acceleration. 
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The Physics of Racing
Friction Circle
While a kart is racing around the track, weight is constantly shifting between the wheels. An accelerating kart transfers more of its weight to the rear wheels and a kart turning to the left shifts weight to the right wheels. This is why an accelerating car ‘pushes’ you into the seat, and in a turn ‘pushes’ you to the outside. 
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A traction circle is a convenient way to represent how weight is transferred to a specific wheel and thus effects the traction (i.e. friction). Each wheel has a limited amount of friction available depending on the amount of weight shifted to it. Using so much of the friction to brake, leaves only the remaining friction to turn. A driver that understands the traction circle, can apply it, and drive their kart to the fullest potential. 

Kinematics
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Simple kinematic equations such as the one below can teach a driver an important lesson. A small advantage in speed at the beginning of a straightaway, can lead to a large advantage in speed and in elapsed time at the end. With the small power to weight ratio that Grand Prix of BG karts have, and hence the low acceleration rates, it is very important for the drivers to take full advantage of this concept. The need to carry as much speed as they can through the corner. This type of driving is know as ‘momentum driving’ because conserving speed directly leads to conserving momentum. 
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Quantum Racing

    
http://physics.bgsu.edu/Quantum_Racing
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