
The top block is attached to a wall by a string. If F = 30 N, 
mt = 5.0 kg, mb = 10.0 kg, and the coefficient of kinetic 
friction is 0.10 between all surfaces, what is the tension in 
the string, and the acceleration of the bottom block? 
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Work-energy approach: 
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Work done by gravity: 
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Particle on a frictionless ramp of arbitrary shape: 

Therefore the normal force FN does no work, so only Fg does work. 
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independent of path! 
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Can also view this using conservation of mechanical energy concept. 
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Equivalently,                                               (i.e. !E = 0) 
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A solid ball of radius b rolls smoothly along a loop-the-loop. 
It is released from rest at a height h above the ground. The 
circular loop has radius R = 14.0 cm (we assume b is much 
smaller than R). 
What is h if the ball is just on the verge of leaving the track 
at the top of the loop? 

Problem 11.12 

Answer:  h = 2.7 R 



A flywheel has a moment of inertia of 0.140 kg-m2 about its 
central axis. The angular momentum decreases from 3.00 to 
0.800 kg-m2/s in 1.50 s. 

(a)  What is the magnitude of the average torque acting on the 
flywheel?  !avg = -1.47 N-m 

(b)  If the angular acceleration is constant, through what angle 
does the flywheel turn?  !" = 20.4 rad 

(c)  How much work is done on the wheel by the torque?  -30 J 
(d) What is the average power delivered by the flywheel?  20 W 
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A 0.50 kg block attached to an ideal spring with a spring constant 
of 80 N/m oscillates on a horizontal frictionless surface. When the 
spring is 4.0 cm longer than its equilibrium length, the speed of 
the block is 0.50 m/s.  

What is the maximum speed of the block?  0.71 m/s 


