#*21. Describe in words the motion plotted in Fig. 2-28 in
terms of v, a. etc. [Hine: First try to duplicate the motion
plotted by walking or moving your hand.|
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FIGURE 2-28 Question 21. Problems 50,51, and 55.

. Problems

*22. Describe in words the motion of the object graphed in

»(m/s)

Fig. 2-29.
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FIGURE 2-29 Question 22, Problems 49 and 54.

[The Problems at the end of each Chapter are ranked [, I, or
111 according to estimated difficulty, with (I) Problems being
easiest. Level III are meant as challenges for the best
students. The Problems are arranged by Section, meaning that
the reader should have read up to and including that Section,
but not only that Section—Problems often depend on earlier
material. Finally, there is a set of unranked "General Prob-
lems™ not arranged by Section number.]

2-1to 2-3 Speed and Velocity

1. (I) What must be your car’s average speed in order to
travel 235 km in 3.25h?

2, (I) A bird can fly 25km/h. How long does it take to fly
15km?

3. (D) If you are driving 110 km/h along a straight road and

vou look to the side for 2.0, how far do you travel during

this inattentive period?

. (I) Convert 35 mi/h to (a) km/h. (b) m/s. and (¢) ft/s.

. (I) A rolling ball moves from x; =34cm to x; =—-42cm
during the time from r;, = 3.0s to , = 6.1s. What is its
average velocity?

6. (II) A particle at r, = —2.0s is at x; = 34cm and at
;= 45s isat x, = 8.5cm. What is its average velocity?
Can vou calculate its average speed from these data?

7. (IT) You are driving home from school steadily at 95km/h
for 130 km. It then begins to rain and you slow to 65km/h.
You arrive home after driving 3 hours and 20 minutes.
(a) How far is vour hometown from school? (b) What was
vour average speed?

8. (IT) According to a rule-of-thumb, every five seconds
between a lightning flash and the following thunder gives
the distance to the flash in miles. Assuming that the flash
of light arrives in essentially no time at all, estimate the
speed of sound in m/s from this rule.

9. (IT) A person jogs eight complete laps around a quarter-

mile track in a total time of 12.5 min. Calculate (a) the

average speed and (b) the average velocity, in m/s.

(IT) A horse canters away from its trainer in a straight

ling, moving 116 m away in 14.0s. It then turns abruptly

and gallops halfway back in 4.8 5. Calculate (a) its average
speed and (b) its average velocity for the entire trip, using

“away from the trainer™ as the positive direction.

(2T -9

10.

. (IT) Two locomotives approach each other on parallel
tracks. Each has a speed of 95 km/h with respect o the
ground. If they are initially 8.5 km apart. how long will it
be before they reach each other? (See Fig. 2-30).
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FIGURE 2-30 Problem 11.

. (IT) A car traveling 88 km/h is 110 m behind a truck trav-
eling 75 km/h. How long will it take the car to reach
the truck?

. (I1) An airplane travels 3100 km at a speed of 790 km/h,
and then encounters a tailwind that boosts its speed to
990 km/h for the next 2800 km. What was the total
time for the trip? What was the average speed of the
plane for this trip? [Hint: Think carefully before using
Eq. 2-11d.]

. (IT) Calculate the average speed and average velocity of a
complete round-trip in which the outgoing 250km is
covered at 95 km/h, followed by a [.0-hour lunch break,
and the return 250 km is covered at 55km/h.

. (IT1) A bowling ball traveling with constant speed hits the
pins at the end of a bowling lane 16.5m long. The bowler
hears the sound of the ball hitting the pins 2.50s after the
ball is released from his hands. What is the speed of
the ball? The speed of sound is 340m/s.

2-4 Acceleration

16. (1) A sports car accelerates from rest to 95 km/h in 6.2,
What is its average acceleration in m,-’iz?

I7. (I) A sprinter accelerates from rest to 10.0m/s in 1.35s.
What is her acceleration (a) in m/s’, and (b) in km/h*?

Problems 39



