Physics I

Homework II                                                                                                                   CJ

Chapter 13; 26, 41, 46, 56, 85

13-26. Model:  The massless rod is a rigid body.


	Visualize: 
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Solve: To be in equilibrium, the object must be in both translational equilibrium 
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 and rotational equilibrium (net  0 Nm). We have 
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 N, so the object is in translational equilibrium. Measuring net about the left end,

net  (60 N)(3.0 m) sin (90)  (100 N)(2.0 m) sin ((90)   (20 N m

The object is not in equilibrium.

13.41. Solve: 
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13-46. Model: The bar is a rotating rigid body. Assume that the bar is thin.


Visualize: Please refer to Figure Ex13.46.


Solve: The angular velocity   120 rpm  (120)(2)/60 rad/s  4( rad/s. From Table 13.3, the moment of inertial of a rod about its center is
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If we wrap our fingers in the direction of the rod’s rotation, our thumb will point in the z direction or out of the page.  Consequently,
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13-56. Model: The beam is a rigid body of length 3.0 m and the student is a particle. 


	Visualize: 
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Solve: To stay in place, the beam must be in both translational equilibrium 
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 and rotational equilibrium 
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F1  F2  wbeam  wstudent (100 kg  80 kg)(9.80 m/s2)  1764 N

Taking the torques about the left end of the beam, the second condition is

(wbeam (1.5 m) – wstudent (2.0 m)  F2 (3.0 m)  0 N m

( (100 kg)(9.8 m/s2)(1.5 m) – (80 kg)(9.8 m/s2)(2.0 m)  F2 (3.0 m)  0 N m
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 F2  1013 N

From F1  F2  1764 N, we get F1  1764 N – 1013 N  751 N.


Assess: To establish rotational equilibrium, the choice for the pivot is arbitrary. We can take torques about any point on the body of interest.

13-85. Model: For the (bullet  block  rod) system, angular momentum is conserved. After the bullet is stuck in the block, the mechanical energy of the system is conserved. Assume the block is small.


	Visualize: 
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The origin of the coordinate system was placed at the center-of-mass of the block as it freely hangs from the bottom of the rod.


Solve: The initial angular momentum of the system about the pivot is due only to the bullet:
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The angular momentum immediately after the bullet hits and sticks in the block is equal to I. The moment of inertia is
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Angular momentum is conserved in the collision:
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We need to determine   before we can find vb. To find  we use the conservation of mechanical energy equation Kf  Ugf  Ki  Ugi as the pendulum swings out, which is
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The energy equation can be further simplified to
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Finally, we can use the conservation of angular momentum equation to obtain the speed of the bullet:
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Assess: A speed of 393.0 m/s for a bullet is reasonable.
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