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For Some Drivers, an Electric Motorcycle Could Be the Best of Both Worlds 

SAN FRANCISCO — Zipping around on a motorcycle can 

 be fun, but being in a downpour or an accident on one is  
not. Driving a car is safer and more comfortable, but traffic 
 and parking can be annoying.  
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A Look at the Motorcycle of the Future 

 

 

Lit’s founder, Daniel Kim, showing the prototype.  

 
 
 
What if you got rid of the bad parts of both?  
You might end up with something like the C-1, an electric motorcycle that looks as if it came out of the movie “Tron.” For 
protection, the bike is encased in a metal shell, and it is controlled like a car, with a steering wheel and foot pedals. 

Two big gyroscopes under the floor are designed to keep it from 
tipping over, even when a car hits it from the side. The C-1’s top speed is 120 miles an hour, and it can travel 200 miles 

on a full charge. A small start-up called Lit Motors is developing the C-1 in a three-story warehouse here. Its 33-year-old chief 
executive, Daniel Kim, was tinkering with a biodiesel sport utility vehicle eight years ago when a 500-pound chassis nearly crushed 
him. The experience got him thinking about cutting out the bulk. “Most people drive alone,” Mr. Kim said in an interview. “Why not 
cut the car in half? I was really into bicycles at that time and I thought, Why can’t we have the efficiency of a bicycle and motorcycle 
but all the amenities of a car?”  
 

NOTE:  7 questions exist with this application. Do any 4 for 
full credit. If you complete all 7 extra credit will be awarded. 
 
INTRODUCTION: This electric motorcycle cannot tip over due 

to two gyroscopes(each of weight 320 lbs)  rotating at 12,000 
rpm(frequency= f) as seen in graphic at left middle. The gyroscopes are 
disks of eight inch diameter. The physics concept here that causes the 
motorcycle to stand upright is angular momentum(L=Iω) conservation. 
If no torque(τ) exists 
the angular momentum is conserved(stays the same). As can be seen: 
 
 
         τ(delta)t  + Iωo = Iω  …..if  τ = 0  then  Iω0 = Iω   or  Lo = L 
 
 
HINTS:  ω = angular velocity = 2πf  in units of rad/s. 
I = disk moment of inertia = ½ m R

2
  ,  m = weight/g , g = 32 ft/s

2
  

π = 3.1416  , K = angular kinetic energy = (1/2) I ω
2
 , 12 inch = 1 ft.  

angular work = τ θ = (delta)K + (delta)U  where U = potential energy 
and θ = angular displacement in radians. Θ =[(ωo + ω)/2] t 
 
QUESTIONS:  (a) Find mass of one gyroscope? (b) Find moment 
of inertia of each gyroscope? (c) Find angular velocity ω of 12,000 
rpm gyroscope? (d) Find angular kinetic energy(K)  of one gyroscope?  
(e) Find angular momentum for one gyroscope ? (f) If a negative torque   
of - 4.34 ft lb was exerted on the gyroscope with K stated in (d), find(in 
radians and revs) the angular displacement(θ) while stopping rotation?  
(g) With this negative torque of -4.34 ft. lb., how long(in s and min.) 
would it take to stop the gyroscope rotating at 12,000 rpm? 
 
ANSWERS: (a) 10 slugs, (b) 0.55 slug ft.

2
 , (c) 1.256 X 10

3
 rad/s.,

 

(d) 4.34 X 10 
5
 ft. lb. , (e) 691 slug ft

2
/s  , (f) 10

5
 radians or 15,900 rev. 

(f) 160 s or 2.67 min. 
 
 
 
 

f = 
12,000 
rpm 

L = Iω 
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