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We assume the tain is still slowing down at the instant in question.

34

a, =-z‘;—=129 m/s?

~40.0 kmy/h){10° mylem ), 15
at=ifi=( y(I0° mkamsi )'=—o‘.741 m/s?
At 150s

a=qal +a} =\/(1,29 m/sz)2+(__@‘|741 m/sz)z

a 0.741
tan— Itl —t —1[ )
at an angle of tan [-— an 139

[

d=| 148 m/s’ inward and 29.9° backward |

5 33

First, we will compute the needed accelerations:

(1) Before it statts to move: i, =0
VU, -
(2) During the first 0.800 s: g, =4 Ty 120 mjs -0
) ¥ t 0800 s
=150 m/ 52
(3) While moving at constant velocity: a,=0
Uy =T, (-
(9 Duringthelast150s: - a, =4 "% _0-120 myjs
‘ Y t 150 s
=-0.800 rn/s.2

r . " -
Newton’s second law is; Z‘Fy =1ma,

+5—(720 kg){980 m/s?)= (720 kg)a,

155
150 { 5 €

@/ \ a
ey

FIG. ¥3.29

FIG. P4.37

$=706 N+(72.0 kg)a, .

(@) When 4,=0,8 =..
{b) When 2, =150 rn/sz, Sz‘.
{c) Whpn a,=0,5 :..

(d) When 2, =—0800 m/s2 , 5= .‘



57y

2. E, =ma: +n-mg=0

- This maximum magnitude of static friction acts so long as the tires roll without skidding

The maximum acceleration is 4 =—y, ¢ . The initial and final conditions are: x =0,
-v; = —Zﬁgsgxf

v; =500 mii/h=224 m/s,

(a)

(b)

5.59

fsSpn=pmg

> F =ma,:

2

= Ui
.
(224 m/s)
=[256 m |
2(0100)980 m/s?) -
.
I 2

(224 mys)’
2) —m

v
" 20 600)(9.80 /s

Msitcase = 20.0 kg; F=350N

(@)

®)

2 E=ma;: ~200N+Fcos@=0
ZPy=may: +n+1351'm9—133=0

Feosd=200N
200N
350N

[6=552°]

n="F, - Fsin0=[196-350(0821)| N

=0.571

cosf=

ve=0, v? =} +2a(xf —xi):

el




o
m=3.00 kg, r =0800 m. The string will break if the tension
exceeds the weight corresponding to 25.0 kg, so

T

mi

e =Mg=250(980)=245N

When the 3.00 kg mass rotates in a horizontal circle, the tension
canses the centripetal acceleration,

my® IB.OO)T)Z

50 T = :
r 0.800

: 0. 0.8 . 2
Then o= T =( SOU)T_ S( Oﬂ)Tmax. _D 800(245) — 653 m?/s?
m 3.00 3.00 300
and  0<v<4653
ot [0<0<808 m/s]|
o i
F, =mg=(4kg){98 m/s*}=392 N
sin g 10T
Zm
6=486°
r=(2 m)cos486°=132m
my?
> F,=ma,=—-
,
2
4 kg6 m/s
T, cos48 6°+T, cos48.6°= ﬂ_m/_)_
132 m a,
IL+T,=—0N i
cos486°
> F,=ma, .
+1, sin 48 6°-T}, sin48.6°-39.2 N =0
T, = ?9.2 N _523 N
sin438 6°
(a) To solve simultaneously, we add the equations in I, and T}:

I, +T,+T,~T, =165 N+523 N

217N
(bi - T,=165N-1,=165 N-108 N:

forces

motion

FIG. P5.20
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(@) Since the centripetal acceleration of a person is downward (toward

the axis of the earth), it is equivalent to the effect of a falling
elevator Therefore,

. 2
s _p  mu 7
F=F-——o[F>F

(b) At the poles v=0 and F} = F, =mg =75.0(9.80)=| 735 N | down.

FIG. P5.49

At the equator, F; =F, —ma, =735 N— 75.0{0.033 7} N=| 732 N | down.

b Ly

(a) = f-mg=0

=]
Il
I
o
N
w

(b)

tev lrev(é0s rev
= = 2 " ——
min 254s [min) 36—




