Physics I

Homework II                                                                                                                   CJ

Chapter 2; 4, 15, 25, 34, 54
2.4. Solve: Forty miles into a car trip north from his home in El Dorado, an absent-minded English professor stopped at a rest area one Saturday. After staying there for one hour, he headed back home thinking that he was supposed to go on this trip on Sunday. Absent-mindedly he missed his exit and stopped after one hour of driving at another rest area 20 miles south of El Dorado. After waiting there for one hour, he drove back very slowly, confused and tired as he was, and reached El Dorado in two hours.

2.15. Model: Represent the car as a particle.

Solve: (a) First, we will convert units:
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The motion is constant acceleration, so
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(b) The fraction is a/g  2.68/9.8  0.273. So a is 27.3% of g.

(c) The distance is calculated as follows:
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2.25. Solve: (a) The position t  2 s is 
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(b) The velocity is the derivative 
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 and the velocity at t  2 s is calculated as follows:
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(c) The acceleration is the derivative 
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 and the acceleration at t  2 s is calculated as follows:
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2.34. Visualize: Please refer to Figure P2.34.
Solve: (a) The velocity-versus-time graph is the derivative with respect to time of the distance-versus-time graph. The velocity is zero when the slope of the position-versus-time graph is zero, the velocity is most positive when the slope is most positive, and the velocity is most negative when the slope is most negative. The slope is zero at t  0, 1 s, 2 s, 3 s, . . .; the slope is most positive at t  0.5 s, 2.5 s, . . .; and the slope is most negative at t  1.5 s, 3.5 s, . . .

	(b) 
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2.54. Model: We will model the rocket as a particle. Air resistance will be neglected.

	Visualize: 
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Solve: (a) Using the constant-acceleration kinematic equations,
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(b) The rocket’s speed as it passes through a cloud 5100 m above the ground can be determined using the kinematic equation:

v2  v1  a1(t2  t1)  (16 s) a0  (9.8 m/s2)(4 s)  392 m/s

Assess: 400 m/s ( 900 mph, which is reasonable for a rocket that has been accelerating for 20 s at a rate of approximately 54 mps/s or 24 m/s2.
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