Physics I

Homework VII                                                                                                                 CJ

Chapter 7: 6, 15, 28, 40, 47, 54, 62

7.6. Solve: Speed, radial velocity, radial acceleration, tangential acceleration, and the magnitude of the net force are constant. Furthermore, the radial velocity and tangential acceleration are zero.

7.15. Model: The motion of the moon around the earth will be treated through the particle model. The circular motion is uniform.

	Visualize: 
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Solve: The tension in the cable provides the centripetal acceleration. Newton’s second law is 
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Assess: This is a tremendous tension, but clearly understandable in view of the moon’s large mass and the large radius of circular motion around the earth.

7.28. Model: We will use the particle model for the test tube which is in nonuniform circular motion.

Solve: (a) The radial acceleration is
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(b) An object falling 1 meter has a speed calculated as follows:
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When this object is stopped in 
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 upon hitting the floor, 
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This result is one-fourth of the above radial acceleration. 

Assess: The radial acceleration of the centrifuge is large, but it is also true that falling objects are subjected to large accelerations when they are stopped by hard surfaces.

7.40. Model: Use the particle model for the ball which is in uniform circular motion.

	Visualize: 
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Solve: From Newton’s second law along r and z directions,
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Dividing the two force equations gives 
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From the geometry of the cone, 
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7.47. Model: Model a passenger as a particle rotating in a vertical circle.

	Visualize: 
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Solve: (a) Netwon’s second law at the top is
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The speed is
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  319 N

That is, the ring pushes on the passenger with a force of 319 N at the top of the ride. Newton’s second law at the bottom:
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This is the force with which the ring pushes on the rider when she is at the bottom of the ring.

(b) To just stay on at the top, n  0 N in the r-equation at the top in part (a). Thus,
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7.54. Model: Model the steel block as a particle and use the model of kinetic friction.

	Visualize: 
	

	[image: image22.png]Pictorial representation Physical representation
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Solve: (a) The components of thrust (
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Newton’s second law is
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The z-component equation means n  mg. The force of friction is


[image: image29.wmf](

)

(

)

(

)

2

kkk

0.600.5 kg9.8 m/s2.94 N

fnmg

mm

====


Substituting into the t-component of Newton’s second law
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Having found at, we can now find the tangential velocity after 10 revolutions  20 rad as follows:
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(b) Substituting 1 into the r-component of Newton’s second law yields:
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7.62. Model: Use the particle model for a ball in motion in a vertical circle and then as a projectile.

	Visualize: 
	[image: image34.png]Pictorial representation
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Solve: For the circular motion, Newton’s second law along the r-direction is
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Since the string goes slack as the particle makes it over the top, T  0 N. That is,
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The ball begins projectile motion as the string is released. The time it takes for the ball to hit the floor can be found as follows:
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The place where the ball hits the ground is 
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The ball hits the ground 1.41 m to the right of the point beneath the center of the circle.

_1143027635.unknown

_1143028452.unknown

_1143028538.unknown

_1143028860.unknown

_1143028862.unknown

_1143028863.unknown

_1143028861.unknown

_1143028540.unknown

_1143028858.unknown

_1143028859.unknown

_1143028541.unknown

_1143028539.unknown

_1143028536.unknown

_1143028537.unknown

_1143028534.unknown

_1143028535.unknown

_1143028458.unknown

_1143028533.unknown

_1143028041.unknown

_1143028043.unknown

_1143028044.unknown

_1143028042.unknown

_1143028038.unknown

_1143028039.unknown

_1143027636.unknown

_1143028037.unknown

_1143017551.unknown

_1143027633.unknown

_1143027634.unknown

_1143017552.unknown

_1143027632.unknown

_1143016271.unknown

_1143017550.unknown

_1143017549.unknown

_1143016270.unknown

