Assuming the horizontal velocity of the ball is constant, the horizontal displacement is
Ar = vdhi

where Az the horizontal distanee traveled, At i=che time, and v i= the (horizontal) velocity, Converting
o to meters per second, we have 160km/h = 444 m/s Thus

A 18.4m

v MAm/s

Fats 0dlds.

The velociy-unit conversion implemented above can be hgured “from basies” {1000 m = 1 km, 3600 =
1 h) or found in Appendix [,

1. If the plane (with velocity ©) maintains its present ecurse, and if the termain continues its upward slope
al 4.3, then the plane will strike the ground after travweling
h A5m

Ax Tkl 5.5 m o= 0465 km

Thiz corresponds to a time of Hight faund from Eq. 2-2 (with @ = vgeg sinee it 5 constant)

Ax 0,465 km _— .
b=—= ———— = 0000358 h = 1.3 8.
o 1300 km /h

Thiz, them, estinates the time available to the pilot to make his eorrection.

G, (&) Denoting the travel time and distanss from San Antonio to Houston as T and 0, respectively, the
average spesd is

I ’ b (90 km/ h
g = 7 T
which ghould be ronnded 1o 73 kmfh.

.5 km/h

Uging the fact that time = dstance/speed while the spead is comstant, we find

n

o )
favgy = G853 km h

which ghould be ronnded 1o 6% kmfh.

() The total distanee traveled (20 must not be confused with the net displacement (zero). We obtain
for the two-way trip
o ,
Savp — T T I'LIII_.'II 5
1 I oEqd Kkmgh
{d) Sinee the net displacement vanishes, the average velocity for the trip in its entirety is zero.

{2} Inasking for a aketeh, the problem is allowing che stadent to arbitrarily set the distance I3 [the intent
iz mot to make the student go to an Atlas o lock it up); the student can just as easily arbitrarily
st T imstead of [, as will be elear in the following diseussion. In the mterest of =aving space, we
briefly deseribe the graph (with kilometers-per- hour understood for the slopes): two contizuous line
sapments, the first having a slope of 55 and connecting the origin to (@, 1] [T/2 | and

the =econd ||r'|‘.'i||:.’_ A :-'~|ll|.u.' of 90 and oonnacting I'I'|..1'|! ta (T ”! where [} [ 55 4 ':'lllll The
average veloeity, from the graphical point of view, is the slope of 4 line drawn from the origin to

T. D).




10, The veloeity (both magnitude and =i

with Eq. 2-4.

) is determined by the slope of the = wrsus ¢ curve, in accordanes

(a] The armadills is to the left of the eoordinate arigin on the axis hetween ¢ = 2.0 5 and ¢ 1.0 =

(k] The velosity is negative b=tween ¢ = 0 and ¢ = 3.0 5.

2] The velocity is positive betwesn ¢ = 3.0 2 and ¢ = 7.0 5.

(d] The velosity is zera at the graph minimum (&t ¢ = 3.0 ).

14. From Eq. 2-4 and Eq. 2-9, we note that the sign of the velocity is the sign of the slope in an z-vet plot,
and the sign of the acceleration corresponds to whether such a curve i= coneave up or concave down. In
the interest of saving space, we mdicate sample points for parte (a)-(d) in a =2mgle figore; chis means
that all points are not at ¢ = 1 s (which we el s an acceptable modification of the problem - since the
datum ¢ = 1 = is not used].

Any change from zero
to non-zero  values
ol @ represants  in-
ereasing |0 [spead).
Also, @ | & implies
that the particls =
poing faster.  Thos,
pommts (a)l, (B and
(d] involve increasing
spead,

23. The ronstant-acceleration eondition permits the use of Table 2-1.

- 2ajr —xq), we find

’—\J 0,100 m .

(a) Settg v = 0 and 29 =0 in v = v

Sinee the muon is slowing, the initial velocity and the acceleration must have apposite signs.

Below are the time-plots of the pasition o and veloeity © of the muon from the moment it enters
the field to the time 1t stops. The computation in part (a) made no reference to ¢, so that other
equations from Table 2-1 (such as o = oy 4 at and & = vt + at?] are used in making these plts,
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