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Homework Problem Set 7 - Solution 

 

Problem 1 

Since the distance traveled equals to R. q, where q is in radians, the angle must be 18 m / 
2 m = 9 radians. Converting with the factor 360o/2π gives 516 degrees. This corresponds 
to one full circle plus another 156 degrees. 

Problem 2 

w = 2π/30s = 0.21 radians/s. Multiply with the radius (30 m) to get the linear speed, 6.28 
m/s. 
 

Problem 3  

There are two forces acting on a car driving anywhere on a street: The force of gravity 
(pointing straight down) and normal force exerted by the road surface on the wheels. In a 
banked curve, the normal force does NOT point straight up, and hence does not com-
pletely compensate gravity. In fact, the net force after adding the two points towards the 
lower edge of the road – in the direction we need to apply a centripetal force to make the 
car follow the curve.  
 

Problem 4  
a) Since one round is 2π = 6.28 radians, this corresponds to a little less than 2 rounds 

per second. 
b) v = w R = 6 m/s 
c) L = m v R = 0.6 kg m2/s. 
d) Fc = m w2 R = 14.4 N 
e) K.E. = ½ mv2 = 3.6 J 

 
XC: Angular momentum is conserved, so if we make R smaller, v must increase to keep  
L = mvR constant. Hence the speed goes up, and so does the kinetic energy K.E. = ½mv2. 
The work needed to increase the kinetic energy comes from the fact that someone must 
be pulling on the tether to make it shorter, so the mass is (momentarily) moving along the 
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direction of the centripetal force. Work = displacement x force along the direction of the 
displacement > 0 in this case. 

Problem 5 
The correct answer is a). On the one hand, because the wheels are both rolling with the 
same speed, they must have the same tangential (“linear”) speed along their rims. Given 
that the wheels (and hence their tires) must have roughly the same mass, that means that 
corresponding pieces of the tires on either wheel have the same momentum. Since L = r 
x p, it is the wheel with the larger radius that has the higher angular momentum. Another 
way to say this is that the larger wheel has a higher momentum of inertia I by a factor of 
4 (I is proportional to mR2), while w is only ½ as big for the same linear speed (v = Rw). 
L = Iw is hence twice as big for the bicycle wheel.  


