Walker, Physics, 3rd Edition

Chapter 2

Section 2–2 Average Speed and Velocity

7.
• Joseph DeLoach of the United States set an Olympic record in 1988 for the 200-meter dash with a time of 19.75 seconds. What was his average speed? Give your answer in meters per second and miles per hour.

8.
• In 1992 Zhuang Yong of China set a women’s Olympic record in the 100-meter freestyle swim with a time of 54.64 seconds. What was her average speed in m/s and mi/h?
9.
• BIO Kangaroos have been clocked at speeds of 65 km/h. (a) How far can a kangaroo hop in 3.2 minutes at this speed? (b) How long will it take a kangaroo to hop 0.25 km at this speed?

10.
• Rubber Ducks A severe storm on January 10, 1992, caused a cargo ship near the Aleutian Islands to spill 29,000 rubber ducks and other bath toys into the ocean. Ten months later hundreds of rubber ducks began to appear along the shoreline near Sitka, Alaska, roughly 1600 miles away. What was the approximate average speed of the ocean current that carried the ducks to shore in (a) m/s and (b) mi/h? (Rubber ducks from the same spill began to appear on the coast of Maine in July 2003.)

12.
• It was a dark and stormy night, when suddenly you saw a flash of lightning. Three-and-a-half seconds later you heard the thunder. Given that the speed of sound in air is about 340 m/s, how far away was the lightning bolt?

16.
•• You jog at 9.5 km/h for 8.0 km, then you jump into a car and drive an additional 16 km. With what average speed must you drive your car if your average speed for the entire 24 km is to be 22 km/h?
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17.
•• A dog runs back and forth between its two owners, who are walking toward one another (Figure 2–28). The dog starts running when the owners are 10.0 m apart. If the dog runs with a speed of 3.0 m/s, and the owners each walk with a speed of 1.3 m/s, how far has the dog traveled when the owners meet?

25.
••• On your wedding day you leave for the church 30.0 minutes before the ceremony is to begin, which should be plenty of time since the church is only 10.0 miles away. On the way, however, you have to make an unanticipated stop for construction work on the road. As a result, your average speed for the first 15 minutes is only 5.0 mi/h. What average speed do you need for the rest of the trip to get you to the church on time?

Section 2–4 Acceleration

28.
• A 747 airliner reaches its takeoff speed of 173 mi/h in 35.2 s. What is the magnitude of its average acceleration?

29.
• At the starting gun, a runner accelerates at 
[image: image2.wmf]1

9

.

m

/

s

2

 for 5.2 s. The runner’s acceleration is zero for the rest of the race. What is the speed of the runner (a) at 
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 and (b) at the end of the race?

30.
• A jet makes a landing traveling due east with a speed of 115 m/s. If the jet comes to rest in 13.0 s, what is the magnitude and direction of its average acceleration?

31.
• A car is traveling due north at 18.1 m/s. Find the velocity of the car after 7.50 s if its acceleration is (a) 
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 due north, or (b) 
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 due south.

[image: image6.png]10

15

Time, £ 5)




32.
•• A motorcycle moves according to the velocity-versus-time graph shown in Figure 2–31. Find the average acceleration of the motorcycle during each of the following segments of the motion: (a) A, (b) B, and (c) C.
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33.
•• A person on horseback moves according to the velocity-versus-time graph shown in Figure 2–32. Find the displacement of the person for each of the following segments of the motion: (a) A, (b) B, and (c) C.

34.
•• Running with an initial velocity of 
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 a horse has an average acceleration of 
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 How long does it take for the horse to decrease its velocity to 
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35.
•• IP Assume that the brakes in your car create a constant deceleration of 
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 regardless of how fast you are driving. If you double your driving speed from 16 m/s to 32 m/s, (a) does the time required to come to a stop increase by a factor of two or a factor of four? Explain. Verify your answer to part (a) by calculating the stopping times for initial speeds of (b) 16 m/s and (c) 32 m/s.

36.
•• IP In the previous problem, (a) does the distance needed to stop increase by a factor of two or a factor of four? Explain. Verify your answer to part (a) by calculating the stopping distances for initial speeds of (b) 16 m/s and (c) 32 m/s.

37.
•• As a train accelerates away from a station, it reaches a speed of 4.7 m/s in 5.0 s. If the train’s acceleration remains constant, what is its speed after an additional 6.0 s has elapsed?

38.
•• A particle has an acceleration of 
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 for 0.300 s. At the end of this time the particle’s velocity is 
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 What was the particle’s initial velocity?
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