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Suggested Problgms from Chapter 4

1. A motorist

ives south at 20.0 m/s for
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=

C

.00 min, then turns west and travels at

>

25.0 m/s for 2.00 min, and finally travelsnorthwest at 30.0 m/s for 1.00 min. For this
6.00-min trip, find (a) the total vector displacement, (b) the average speed, and (c) the

average velocity. Let the positive x axis point east.
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7. A fish swimming in a horizontal plane has velocity v, =(4.001+1.00]) m/s at a

point in the ocean where the position relative to a certain rock is r = (10.0 i—4.00]) m.

After the fish swims with constant acceleration for 20.0 s, its velocity is
\7f = (20,0? -500 ]) m/s. (a) What are the components of the acceleration of the fish?

(b) What is the direction of its acceleration with respect to unit vector | ? (c) If the fish

maintains constant acceleration, where is it at t = 25.0 s and in what direction is it
moving?
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9. A projectile is fired in such a way that its horizontal range is equal to three times its

maximum height. What is the angle of projection?
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15. A firefighter, a distance d from a burning building, directs a stream of water from a
fire hose at angle ui above the horizontal as shown in Figure P4.15. If the initial speed
of the stream is v;, at what height h does the water strike the building?
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18. A landscape architect is planning an artificial waterfall in a city park. Water flowing
at 1.70 m/s will leave the end of a horizontal channel at the top of a vertical wall
h=2.35 m high, and from there it will fall into a pool (Fig. P4.18). (a) Will the space
behind the waterfall be wide enough for a pedestrian walkway? (b) To sell her plan to
the city council, the architect wants to build a model to standard scale, which is one-
twelfth actual size. How fast should the water flow in the channel in the model?
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32. Figure P4.32 represents the total acceleration of a particle moving clockwise in a
circle of radius 2.50 m at a certain instant of time. For that instant, find (a) the radial

acceleration of the particle, (b) the speed of the particle, and (c) its tangential
acceleration.
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50. A basketball player is standing on the floor 10.0 m from the basket as in Figure
P4.50. The height of the basket is 3.05 m, and he shoots the ball at a 40.0° angle with
the horizontal from a height of 2.00 m. (a) What is the acceleration of the basketball at
the highest point in its trajectory? (b) At what speed must the player throw the
basketball so that the ball goes through the hoop without striking the backboard?
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