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4,18  If the hip exerts no force on the leg, the system must be
in equilibrium with the three forces shown in the free-

body diagram.
Thus ZF, =0 becomes

w, cos &= (110 N) cos 40° (1)
From XF, =0, we find
w, sin @ = 220 N-(110 N)sin 40° @

Dividing Equation (2) by Equation (1) yields

(220 N-(110 N)sin40°) _ ——
@=tan"| 7110 N)cos0° J_

Then, from either Equation (1) or (2), w, =



4.25 (a) The average acceleration is given by

Py —% _ 5.00 m/s—20.0 m/s _

"=
At 4.00 s

-3.75 l:rl,;’z .

The average force is found from the second law as

(XF)=ma = (2000 kg}(~3.75 m/s*)=|—-7.50x10°> N |

(b) The distance traveled is:

x =5 (af) =( 20 /21200 2Y5) (4 09 ) ~[500 m]
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437 (a) Since the crate has constant velocity, a, =g, =0.
Applying Newton’s second law:
EZF, = Fcos20.0°~ f, =ma, =0, or f, =(300 N)cos20.0°=282 N
and XF, =n—Fsin20.0°~w=0, or

n=(300 N)sin20.0°+ 1000 N=1.10x10* N.

The coefficient of friction is then g, =%=ﬁf—ﬁ=

(b) In this case, £F, =n+ Fsin20.0°-w =0,
so n=w—Fsin20.0°=897 N .

The friction force now becomes f, = an=(0.256)(897 N} =230 N.

Therefore, IF, =Fcos20.0°— f, =ma, = {%} a, and the acceleration is

(Feos20.0°— f,)g _[(300 N)cos20.0°—230 NJ(9-80 m/s?) =[0.509 m/s? |

——e T T

=N

442 In the vertical direction, we have
# - 300 N - (400 N)sin 35.2° =0

from which, n = 531 N.

Therefore,  f=u,n=(0.570)(531 N)=302 N.
From applying the second law to the horizontal motion, we have

(400 N)cos35.2° - 302 N =(30.6 kg)a, , yielding a, =0.798 m/s*

Then, from .{sx:ka%a,t’,wehave 4.00 m=ﬂ+%[0,?‘98 m/sz]tz,which gives
t=|3.17s

446 (a) The force of friction is found as f = pn= 4 (mg).

Choose the positive direction of the x-axis in the direction of motion and apply the
wi

second law. We have —f =ma_, or a, =?=—_utg.
From o” =o? +24(Ax), with v=0, 7,=50.0 km/h =139 m/s, we find

(139 mjs) O

0=(139 mys)" +2(~s4g) (Ax), or 2ng

With g4, =0.100, this gives Ax={98.6m |

(b) With g, =0.600, Equation (1) above gives Ax=
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456 The acceleration of the ball is found from

_vr-r? (200 m/s) -0 \
“20y)  2(150m) =133 m/s

From the second law, IF, =F—-w=ma,so

F=w+ma=147 N+(0.150 kg)(133 m/s?)=[21L5N|

457 On the level surface, the normal force exerted on the sled by the ice equals the total
weight, or n = 600 N. Thus, the friction force is

f = 5n=(0.050)(600 N) =30 N..

Hence, the second law yields XF, =~f =ma,, or

_~f —f _—(30N){9:80 m/s’) _ .
= e 0N =-049 m/s®.

The distance the sled travels on the level surface before coming to rest is

_?-p?  0-(7.0 mys)’
M= e 2(-0s m}sz}_




468 In the vertical direction, we have 4.0°

+y
mg .
= - =0, T= .
EF, Tcos4.0°—-mg=0,0r -y
In the horizontal direction, the second law becomes: TS SORRILELES T
mg

3F, =Tsin4.0°=ma, 50



