Chapter 2

Motion Along a Straight Line

*1  During a hard sneeze. your eyes might shut for 0.50 s. If you
are driving a car at 90 km/h during such a sneeze, how far does the
car move during that time?

w8 =M= @ Puanic escape. Figure 2-21 shows a general situation
in which a stream of people attempt to escape through an exit door
that turns out to be locked. The people move toward the door at
speed v, = 3.50 m/s, are each d = 0.25 m in depth, and are separated
by L = 1.75 m.The arrangement in Fig. 2-21 occurs at time 1 = 0. (a)
At what average rate does the layer of people at the door increase?
(b) At what time does the layer’s depth reach 5.0 m? (The answers
reveal how quickly such a situation becomes dangerous.)
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Fig. 2-21 Problem 8.

*14 @ An electron moving along the x axis has a position given

by x = 16fe™" m, where 1 is in seconds. How far is the electron from
the origin when it momentarily stops?

*18 TThe position of a particle moving along an x axis is given by
x = 12¢* — 213, where x is in meters and 1 is in seconds. Determine
(a) the position, (b) the velocity, and (c) the acceleration of the
particle at r = 3.0 s. (d) What is the maximum positive coordinate
reached by the particle and (e) at what time is it reached? (f) What
is the maximum positive velocity reached by the particle and (g) at

what time is it reached? (h) What is the acceleration of the particle

at the instant the particle is not moving (other than at 1 =0)?

(1) Determine the average velocity of the particle between t = 0
andt = 3s.



*23 SSM An electron with an initial velocity vy = 1.50 X 10° m/s
enters a region of length L = 1.00
cm where it is electrically acceler- Nonaccelerating Accelerating

ated (Fig. 2-23). It emerges with R0 e
v = 5.70 X 10° m/s. What is its ac-
celeration, assumed constant? L
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Fig. 2-22 Problem 23.

*30 The brakes on your car can slow you at a rate of 5.2 m/s%. (a)
If you are going 137 km/h and suddenly see a state trooper. what is
the minimum time in which you can get your car under the 90
km/h speed limit? (The answer reveals the futility of braking to
keep your high speed from being detected with a radar or laser
gun.) (b) Graph x versus f and v versus f for such a slowing.

*45 SSM WWW (a)With what speed must a ball be thrown verti-
cally from ground level to rise to a maximum height of 50 m?
(b) How long will it be in the air? (¢) Sketch graphs of v, v, and a
versus ¢ for the ball. On the first two graphs. indicate the time at
which 50 m is reached.

»57 To test the quality of a tennis ball, you drop it onto the floor
from a height of 4.00 m. It rebounds to a height of 2.00 m. If the ball
1s in contact with the floor for 12.0 ms, (a) what is the magnitude of
its average acceleration during that contact and (b) is the average
acceleration up or down?

62 =M A basketball player grabbing a rebound jumps
76.0 cm vertically. How much total time (ascent and descent) does
the player spend (a) in the top 15.0 cm of this jump and (b) in the
bottom 15.0 cm? Do your results explain why such players seem to
hang in the air at the top of a jump?



