Halliday ~ Resnick ~ Walker

FUNDAMENTALSOF PHYSICS
SIXTH EDITION

Selected Solutions

Chapter 4

4.13
4.27
4.39
4.47



13. Constant acceleration in both directions (x and y) allows us to use Table 2-1 for the motion along each
direction. This can be handled individually (for Az and Ay) or together with the unit-vector notation
(for Ar). Where units are not shown, SI units are to be understood.

(a)

The velocity of the particle at any time ¢ is given by v = ¥y 4+ dt, where v is the initial velocity
and @ is the (constant) acceleration. The x component is v, = v, + a,t = 3.00 — 1.00¢, and the y
component is v, = vg, + ayt = —0.500¢ since vg, = 0. When the particle reaches its maximum x
coordinate at t = t,,, we must have v, = 0. Therefore, 3.00 — 1.00¢,, = 0 or ¢, = 3.00 s. The y
component of the velocity at this time is v, = 0—0.500(3.00) = —1.50 m/s; this is the only nonzero
component of ¥ at t,,.

Since it started at the origin, the coordinates of the particle at any time ¢ are given by ¥ = vt + %EitQ.
At t = t,,, this becomes

N 1 n N N o
(3.001)(3.00) + 5 (~1.001 —0.50§)(3.00)* = 4.501 — 2.25

in meters.



27. Taking the y axis to be upward and placing the origin at the firing point, the y coordinate is given by
Yy = votsinfy — % gt? and the y component of the velocity is given by v, = vgsinfy — gt. The maximum
height occurs when v, = 0. Thus, t = (vo/g) sinf and
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39. We adopt the positive direction choices used in the textbook so that equations such as Eq. 4-22 are
directly applicable. The coordinate origin is at ground level directly below impact point between bat
and ball. The Hint given in the problem is important, since it provides us with enough information to
find vy directly from Eq. 4-26.

(a) We want to know how high the ball is from the ground when it is at = 97.5 m, which requires
knowing the initial velocity. Using the range information and 6y = 45°, we use Eq. 4-26 to solve

for vg:
B gR  [(9.8)(107)
UO_”Sin%o_ 7 =324 m/s.

Thus, Eq. 4-21 tells us the time it is over the fence:

x 97.5

t pr— =
vocosy  (32.4) cos45°

=4.26s.

At this moment, the ball is at a height (above the ground) of
. 1,
y=1yo+ (vosinbp)t — 5gt” = 9.88 m

which implies it does indeed clear the 7.32 m high fence.
(b) At t = 4.26 s, the center of the ball is 9.88 — 7.32 = 2.56 m above the fence.



47. The radius of Earth may be found in Appendix C.

(a) The speed of a person at Earth’s equator is v = 2w R/T, where R is the radius of Earth (6.37x10° m)
and T is the length of a day (8.64 x 10*s): v = 27(6.37 x 10°m)/(8.64 x 10*s) = 463m/s. The
magnitude of the acceleration is given by

v? (463 m/s)? 2
=0 OIS 034 .
TR T 637Tx100m m/s

(b) If T is the period, then v = 27 R/T is the speed and a = v?/R = 47?R?/T?R = 47?R/T? is the
magnitude of the acceleration. Thus

37 x 106
T =omy| & = o[O3 5y 1036 = 84 min .
a 9.8m/s
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