Chapter 4

1. The initial position vectorr, satisfiesr -, = Ar, which results in
[ =F-AF =(3.0j- 4.0km- (2.0F 3.0f 6.0K)F < 2.0 m}i (6.0)m+(-10 m)k.
5. Using Eg. 4-3 and Eq. 4-8, we have

g, = (£201+ 801 2.0k)1rg—s (5.0 6.01+2.00M o261 48— 0.40k) m

13. In parts (b) and (c), we use Eqg. 4-10 and Eg. 4-16. Fo(d)awe find the direction
of the velocity computed in part (b), since that represthe asked-for tangent line.

(a) Plugging into the given expression, we obtain
Fl_,00= [2.00(8)- 5.00(2)]i + [6.06 7.00(16)]F (B0i — 106 ) I
(b) Taking the derivative of the given expression produce
(t) = (6.00° — 5.00) - 2816

where we have written(t) to emphasize its dependence on time. This becomes, at
t=2.00sV =(19.0i - 224j) m/s

(c) Differentiating thev(t) found above, with respect mproduceslz.(lAi—84.@2Aj.
which yieldsa =(24.0i- 336 ) m/é att = 2.00 s.

(d) The angle o¥ , measured fromx is either

tan* ~224m/s =-85.2 or 948
19.0 m/s

where we settle on the first choice (—85.2°, which isivadent to 275° measured
counterclockwise from thext+axis) since the signs of its components imply thag ih
the fourth quadrant.
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@=cos* (Ej =60 .
2

21. (a) From Eqg. 4-22 (with, = 0), the time of flight is

t= [20_ [2850m)_5 50 ¢
g 9.80 m/3$

(b) The horizontal distance traveled is given by E§14
Ax =Vt =(250 m/s)(3.03sFy 758 r
(c) And from Eg. 4-23, we find

v,| = 0t =(9.80 m/$ )(3.03sF 29.7 m

25. We adopt the positive direction choices used inekook so that equations such as

Eq. 4-22 are directly applicable. The initial velocityherizontal so that,, =0 and
Vo, =V, =10 m/s.

)(_

(a) With the origin at the initial point (where tkart leaves the thrower’s hand), the
coordinate of the dart is given by=-1gt*, so that withy = -PQ we have

PQ=1(9.8 m/$)( 0.195 = 0.18r

(b) Fromx = vot we obtainx = (10 m/s)(0.19 s) = 1.9 m.

40. We adopt the positive direction choices usethentextbook so that equations such as
Eq. 4-22 are directly applicable. The initial vetycs horizontal so thay,, = 0 and

Vo, =V, =161 kny h. Converting to Sl units, this \g = 44.7 m/s.

(a) With the origin at the initial point (where tihall leaves the pitcher’'s hand), the
coordinate of the ball is given by=-2gt*, and thex coordinate is given by = vqt.

From the latter equation, we have a simple propoality between horizontal distance
and time, which means the time to travel half tb&ltdistance is half the total time.
Specifically, ifx = 18.3/2 m, theh = (18.3/2 m)/(44.7 m/s) = 0.205 s.

(b) And the time to travel the next 18.3/2 m musbde 0.205 s. It can be useful to write
the horizontal equation @x = VAt in order that this result can be seen more clearly
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(c) From y=-1igt® , we see that the ball has reached the height of
|-1(9.80m/8)( 0.2058 4 0.205at the moment the ball is halfway to the batter.

(d) The ball's height when it reaches the batter$$9.80 m/$)( 0.4095 =- 0.820,

which, when subtracted from the previous resulplies it has fallen another 0.615 m.
Since the value of is not simply proportional t§ we do not expect equal time-intervals
to correspond to equal height-changes; in a phlysaase, this is due to the fact that the
initial y-velocity for the first half of the motion is ndte same as the “initialj-velocity

for the second half of the motion.

59. We apply Eg. 4-35 to solve for speeand Eq. 4-34 to find centripetal acceleraton
(@)v = 277/T = 27420 km)/1.0 s = 126 km/s = 1:810° m/s.

(b) The magnitude of the acceleration is

2 (126km/9°
ac Vo _(26km/Y o G me.
r 20km

(c) Clearly, boths anda will increase ifT is reduced.

62. (a) The circumferenceas= 271 = 2740.15 m) = 0.94 m.

(b) With T = (60 s)/1200 = 0.050 s, the speed s c/T = (0.94 m)/(0.050 s) = 19 m/s.
This is equivalent to using Eq. 4-35.

(c) The magnitude of the acceleratiomis V?/r = (19 m/s§/(0.15 m) = 2.4x 10° m/<.

(d) The period of revolution is (1200 rev/mih} 8.3x 10°* min which becomes, in Sl
units, T = 0.050 s = 50 ms.



Chapter 5

2. We apply Newton's second law (Eq. 5-1 or, equivalerily, 5-2). The net force
applied on the chopping block B, = F, + F,, where the vector addition is done using

unit-vector notation. The acceleration of the block is igibe a = (Ifl + Ifz) /m
(a) In the first case

F+F,=[(30N)i+ (40N ]+ [(-3.0N i+ (-4.0N7] = ¢
soa=0.

(b) In the second case, the accelerat@érequals

MLERS = (4.0m/g )]

m 2.0kg T I
() In this final situationa is

== ((3.0N)i+ (4.0N)) + ((3.0Ni+ (- 4.0N" .

or,_(BONT+ (408 « ((30N7i (40N

m 2.0kg

69. (a) We quote our answers to many figures — gislyp more than are truly

“significant.” Here (7682 L)(“1.77 kg/L") = 1359Kg. The quotation marks around the
1.77 are due to the fact that this was believedtfieyflight crew) to be a legitimate

conversion factor (it is not).

(b) The amount they felt should be added was 2X800 13597 kg = 87083 kg, which
they believed to be equivalent to (87083 kg)/(“1kgmn.") =4917 L.

(c) Rounding to 4 figures as instructed, the cosiearfactor is 1.77 Ib/l» 0.8034 kg/L,
so the amount on board was (7682 L)(0.8034 kg/6L#2 kg.

(d) The implication is that what as needed was R23P— 6172 kg = 16128 kg, so the
request should have been for (16128 kg)/(0.8034) kg0075 L.

(e) The percentage of the required fuel was

7682 L (on board)+ 4917 L(added)
(22300 kg required) /(0.8034 kg/L)

45%.



