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In the figure below, a vector a with a magnitude of 30.0 m is directed at an angle θ = 56.0° counterclockwise from the +x axis. 

[image: image2.png]



(a) What is the component ax of the vector? 
[image: image3.wmf]

16.8

m 
What is the component ay of the vector?
[image: image4.wmf]

24.9

m

(b) A second coordinate system is inclined by θ' = 17.0° with respect to the first. What is the component a'x in this primed coordinate system?
[image: image5.wmf]

23.3

m
What is the component a'y in this primed coordinate system?
[image: image6.wmf]

18.9

m 



Section 3-7 Vectors and the Laws of Physics
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For about 10 years after the French revolution, the French government attempted to base measures of time on multiples of ten: One week consisted of 10 days, one day consisted of 10 hours, one hour consisted of 100 minutes, and one minute consisted of 100 seconds. 

(a) What is the ratio of the French decimal week to the standard week? 
(French decimal week / standard week) = [image: image10.wmf]

1.428



(b) What is the ratio of the French decimal second to the standard second? 
(French decimal second / standard second) = [image: image11.wmf]

1.667




Section 1-4 Changing Units
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A hot-air balloon is ascending at the rate of 10 m/s and is 98 m above the ground when a package is dropped over the side. 

(a) How long does the package take to reach the ground?
[image: image15.wmf]

5.607

s

(b) With what speed does it hit the ground?
[image: image16.wmf]

44.976

m/s



Section 2-9 Free-Fall Acceleration
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A car travels up a hill at a constant speed of 30 km/h and returns down the hill at a constant speed of 46 km/h. Calculate the average speed for the round trip.
[image: image20.wmf]

36

km/h

Section 2-4 Average Velocity and Average Speed
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An electron with initial velocity v0 = 3.9 [image: image24.png]


105m/s enters a region 1.0 cm long where it is electrically accelerated. It emerges with velocity v = 5.20 [image: image25.png]


106 m/s. What was its acceleration, assumed constant? (Such a process occurs in old-fashioned television sets.)
[image: image26.wmf]

1.344e15

m/s2 
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Section 2-7 Constant Acceleration: A special Case
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[image: image31.wmf]

mc

Two automobiles are 150 kilometers apart and traveling toward each other. One automobile is moving at 60 km/h and the other is moving at 40 km/h. In how many hours will they meet? 

[image: image32.wmf]1.25 

[image: image33.wmf]1.75 

[image: image34.wmf]2.5 

[image: image35.wmf]2.0 

[image: image36.wmf]1.5 
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[image: image40.wmf]

mc

Each of four particles move along an x axis. Their coordinates (in meters) as functions of time (in seconds) are given by the following. 

particle 1: x(t) = 3.5 - 2.7t3
particle 2: x(t) = 3.5 + 2.7t3
particle 3: x(t) = 3.5 + 2.7t2
particle 4: x(t) = 3.5 - 3.4t - 2.7t2 

Which of these particles is speeding up for t > 0? 

[image: image41.wmf]Only 2, 3, and 4 

[image: image42.wmf]All four 

[image: image43.wmf]None of them 

[image: image44.wmf]Only 2 and 3 

[image: image45.wmf]Only 1 
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(a) Assuming that the density (mass/volume) of water is exactly 1 g/cm3, express the density of water in kilograms per cubic meter (kg/m3). 
[image: image49.wmf]

1000

kg/m3
(b) Suppose that it takes 11 h to drain a container of 5900 m3 of water. What is the "mass flow rate," in kilograms per second, of water from the container? 
[image: image50.wmf]

8.939

kg/s
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A vector [image: image54.png]


has a magnitude 3.0 m and is directed east. 

(a) What are the magnitude and the direction of the vector 6.0[image: image55.png]


?
[image: image56.wmf]

6.0

m at [image: image57.wmf]

0

° north of east

(b) What are the magnitude and the direction of the vector -2.0[image: image58.png]


?
[image: image59.wmf]

-2.0

m at [image: image60.wmf]

180

° north of east 



Section 3-9 Additional Problems
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The Moon is approximately a sphere of radius 1.74 x 106 m. 

(a) What is its circumference in kilometers? 
[image: image64.wmf]

1.093e4

km
(b) What is its surface area in square kilometers?
[image: image65.wmf]

3.804e7

km2
(c) What is its volume in cubic kilometers?
[image: image66.wmf]

2.206e10

km3


Section 1-4 Changing Units
Section 1-3 The International System of Units
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