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5.
x-comp = (20.0 m) cos (90.0( + 60.0()
[image: image328.wmf]17.3 m
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y-comp = (20.0 m) sin (90.0( + 60.0()
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13.
Let east be the +x-direction and north be the +y-direction.
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The direction of the return trip is opposite the displacement vector found.
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So, they must travel
[image: image332.wmf]2.0 km, at 70south of east.
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29.
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Find 
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 Let east be in the +x-direction and north be in the +y-direction.
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So, 
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41.
(a)
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(b)
It would still take
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 since 
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(c)

[image: image340.wmf]2

0

2

0

2

2

1

(sin)

2

1

0(sin)

2

mm

4.920.0sin(18)20.0 m

s

s

yvtgt

gtvty

tt

q

q

D=-

=-+D

æö

æö

=--°-

ç÷

ç÷

èø

èø


Solve for t using the quadratic formula.
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53.  
Let the +x-direction be up the incline. Use Newton’s second law.



(a)
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The angle between 
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 and the horizontal force F is 
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(b)
To roll the crate up at constant speed, the net force is zero, so the force is that from part (a), 
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(c)
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65.

(a)
The east-west components of the airplane’s and the wind’s velocities must be equal in magnitude for the plane to travel north.
Let the +y-direction be north and the +x-direction be east.
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(b)
The northern or y-component of the plane’s velocity relative to the ground is the y-component of its velocity relative to the air minus the y-component of the air’s velocity relative to the ground.
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85.

(a)
At the maximum height,
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So, 
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Also,
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 (x is half of 0.800 m.)
Equate the expressions for t.
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From Problem 83,
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(b)
Since 
[image: image357.wmf]tan,

H

q

µ

 and since 
[image: image358.wmf]tan

q

increases if 
[image: image359.wmf]q

 increases 
[image: image360.wmf](090),

q

££

 the maximum height would be
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(c)
The range would be
[image: image362.wmf]larger,

since the range is maximized for 
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(d)     Calculate 
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Calculate the maximum height and range for 45.0(.
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From Problem 82,
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