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Answers and Solutions

	1. 
	Picture the Problem: You walk in both the positive and negative directions along a straight line. 
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	Strategy: The distance of a trip from your house to the grocery store, then to your friend’s house, and finally back to your house is the sum of the distances traveled.
	

	
	Solution: Add the distances:
	
[image: image2.wmf]distance=4.3 km+6.4 km+2.1 km=12.8 km



	
	Insight: The distance traveled is always a positive number, but the displacement can be negative. 


	2. 
	Picture the Problem: Students walk in both the positive and negative directions along a school hallway.
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	Strategy: The displacement of a student who travels from the math classroom to the music classroom and then to the library depends only upon the initial and final positions. The initial position at the math classroom is 
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and the final position at the library is 
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 The distance traveled is the sum of the distances traveled on the individual legs of the journey.
	

	
	Solution: 1. Find the displacement:
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	2. Find the distance traveled:
	
[image: image7.wmf]distance6.0 m14 m20 m

=+=

 

	
	Insight: The negative sign means that the displacement is toward the left of the initial position. While the displacement is −8.0 m, the total distance traveled is 6.0 m + 14 m = 20 m.


3. 
(a) The distance traveled will always be positive for any journey, either round trip or one way. (b) The displacement for a round trip journey will always be zero because the initial and final positions are the same.

4.
The odometer of a car measures only the distance traveled and not the initial and final positions, so it cannot measure displacement. A Global Positioning System (GPS) navigation device can report the displacement of your car because it can track the exact initial and final positions of your car on Earth’s surface.

5. 
Yes, the distance traveled and the magnitude of the displacement are equal if you hike in a straight line in only one direction. If you change direction, or even if you change altitude, the two values are not equal.

6. 
(a) Yes, the displacements for you and your dog are identical when you arrive at the park because you each have the same initial and final positions. (b) No, you and your dog have not traveled the same distance when you arrive at the park. The distance your dog has traveled is greater than the distance you have traveled, because the dog zigzags around as it takes many short side trips to chase squirrels, examine fire hydrants, and so on. If you used a very short leash, the difference between the distances traveled by you and your dog would not be very different, but they would not be the same.

	7. 
	Picture the Problem: The ball is putted in the positive direction and then the negative direction.
	[image: image8.png]First putt

-~ 50m

Second putt

~12m~

-






	
	Strategy: The distance is the total length of travel, and the displacement is the net change in position.
	

	
	Solution: 1. (a) Add 
the lengths:
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	2. (b) Subtract xi from xf 
to find the displacement:
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	Insight: The distance traveled is always positive, but the displacement can be negative. For instance, the displacement of the second putt is −1.2 m.
	


	8. 
	Picture the Problem: A billiard ball rolls in the positive direction, strikes a bumper, and then rolls in the negative direction.
	
[image: image11]

	
	Strategy: The distance is the total length of travel, and the displacement is the net change in position. Let displacements to the right of the initial position be in the positive direction.
	

	
	Solution: 1. (a) Add the lengths:
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	2. (b) Subtract xi from xf 
to find the displacement:
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	Insight: The distance traveled is always positive, but the displacement can be negative, as it is in this example.


	9. 
	Picture the Problem: A train travels in the positive direction and then backs up in the negative direction.

	
	Strategy: The distance is the total length of travel, and the displacement is the net change in position. The initial motion of the train is in the positive direction. If we claim the initial position of the train is 
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its position after the first leg of the journey is +5.8 km and its final position is 
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	Solution: 1. (a) The portion of the journey that is in the negative direction will decrease the magnitude of the displacement but increase the distance traveled. Therefore, the distance covered by the train is greater than the magnitude of displacement.

	
	2. (b) Add the lengths:
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	3. (c) Subtract xi from xf to find the displacement:
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	Insight: The distance traveled is always positive, but the displacement can be negative. In this example they are both positive because the final position is greater than the initial position.
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