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Solution: The motion is in the y direction. Figure (b) is the free o £y
body diagram of the man, The equation of motion is
¥ B = N—W=may, where W =mg. Thus, m=150/322 = 4.66slug.

{2) If the scales read 55 [b, evaluation of the equation of motion yields a, = LOTfi/ 5",

(b) If acceleration @, =~27t/ 5", then the equation of motion yields N = 140,68 [b for the scale reading.

@Sﬁﬂn— The mass of the helicopter is
m-E=4ﬁﬁzT:hq=,TtE.u::ehihn'n
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i="—g =(4289-g)j =1072] (fi/s?). The
velocity is #(t) =10.721f (ft / 5), since ¥(0) = 0. The distance is F{r}=$1=}' (ft). since
F(0)=0. At £ =2 5, |F(2) = 2145 (#)
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Solution Write the equations for the position of the 50 Ib. weight, with y positive

downward. From Newton's second law, 1"—11]=[1‘!T':II to» and T—5ﬂ=[?}1£,. and

gince the pulley is one-lo-one: dy, -—nm.ﬁ'nmu.rhi:ham=[§a].l’=[%]g ﬁ.r".rl.

2
The velocity is v[t]=[%]g: ft / 5 since W{0)) =0. The position is y’{r}=%ﬂ‘ﬂm T

#{0) = 0. The distance fallen in one-half second is | y(r = 05) =-£- =268 f

—
[
=

————— e e



slip forward onthebed 5
from which the [

XS Solution - The force on the load required to induce
W cosor + Wsing . From Newton's second law, F=may,

F=p,
. Lo - F .
acceleration of the load relative to the vehicle s ay == g1z, cosex +sinax). The =
N

W

acceleration required of the vehicle is
{1 coset +sino) = —163 fir / s%_ The velocity is
=10 fr /5. Substitute and solve: the vehicle will come to a stop at

2 +10¢ ft, since 5(0)=0, from

a, =&y, ="8(
W) =a,t +10 ft /s, since v{0)

1210 _ 06217 . The distance traveled in this time is 5(r) =~y

av
which |s(t = 06217) =311 fﬂ This is the shoriest possible distance that the vehicle can be stopped

without the load slipping.
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@Sdution: First, we need 1o draw free body diagrams of
the boat, showing forces in all three coordinate directions.
Atopvicwandarearviewareshown. The mass of the boat is determined from ~
W=mg. The equations of motion in the three coordinate directions are W img
ZF,=ma,=mdv/dt,ZE,:ma_:mv’lR,andZFm*—“B-mg:O. For £
this problem, we have dv/dt =0, R=80f, and v =15mi{hr=221tls.
Substituting these values into the equations of motion, we &
geta, =0, a,=605f1/s*, and a,,, =0. Hence, the associated forces are
2 F =0, 2 F,_, =0, and EE, = 4885 Ib(inward toward the center of curvature of the path.)
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@Soluﬁnn The weight is W = —jW = -}'(2 x10° ) lb‘.‘,’I‘ln normal
acceleration is &, = {%:—J The Lift is
L=|f|(F cosi05° + jsin 105° ) =|EJ(~025887 + 096597 ).

(2) From Newton's second taw, Y. F = L+ W, = mi,, , from which, substituting values and separating

the j components: Il:l(0.9659)=2x105,ﬁ =%§£§=207055$ . (b) The radins of curvature is

obtained from Newton's law: IEI(—-O_zsss) = —"{.‘i], from whichip = [EV_ __L =417637 f|
P) £ A|f(02588)

Note: If the value g =322 ft /5% is adopted, p=4172438 ft

@ Solution From Newton's second law for the radial COmpoDent
‘ _mgsin®+ p N = ~mRa?® , and for the normal component: o
N—mgcosB=mRa_Solvc,andnotethat a=-d£=co-d£=1=comt, f N
dt 40 W

@? =28, since ®(0) =0, to obtain —g sinB + y (g cosf+ Re)=-2R6 . For

a=1, R =1, this reduces to £1,(1+ gcos8) = -26 + g sin6 . Define the quantity Fp=28-gsing I
Fi >0, the block will tend to slide away from O, the friction force will oppose the motion, and the
negative sign is 1o be chosen. If Fp < 0., the block will tend to slide toward O, the friction force will
oppose the motion, and the positive sign is to be chosen. The equilibrium condition is derived from the
equations of motion: sgn{Fg )i (1+ gcos8) = (26 — g sin 8). from which

20— gsin 6
20—-850 _ 4106] Since F, = 386 <0, the block will stide toward O.

#s =sgn(Fr) 1+ gcosf
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