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As the simplest example of the resisted motion of a particle, find the displace-
ment and velocity of horizontal motion in a medium in which the retarding
force 1s proportional to the velocity.
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obtain the displacement x as a function of time:
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initial condition x(f = 0) = 0 » Co = vy/k.
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x = vo/k as t—> 0.



obtain the velocity as a function of displacement

v _dvdt _ dv 1

dx dtdx dt v

d d
b -—v—-—vz—kv

v p—
dx dt



r9° 23 cunglin b o =S

U Cads 3l olila

F(v) = —c\v — cyvlv] Fv) = —Cdr’UT _eyy’ = m-@-
v —
F{v)=m— dt
(v) =m—

_/”—md'u__m A
So, " ep \v

1 1 ct 1 1 ct m+cwt
V.V m v Vv, m mv, M+ C,V,t




V_dx_ Vo »
dt Y+ kt

v = Ve
» O\ + Kt

1
t > oo Voc;

x(t)zf 0. di In(\—l—kt)

\—!—kt



S Sl 1oyl Sl a4 056 b gau
J.S.L}Lw P)LQJ‘,L"U rijLﬂ.A ajl.w L.SJJJ t\s .)J}AJ) L;L‘lé d\;» (JI)

e

“ Gravitational force = mg

1 Resisting force = c,v
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Find the displacement and velocity of a particle undergoing vertical motion in a
medium having a retarding force proportional to the velocity.
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‘ Gravitational force = mg

1 Resisting force = kmu
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Next, we treat projectile motion in two dimensions, first without considering air
resistance. Let the muzzle velocity of the projectile be v, and the angle of eleva-
tion be 6 (Figure 2-7). Calculate the projectile’s displacement, velocity, and range.

Solution. Using F = mg, the force components become
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Next, we add the effect of air resistance to the motion of the projectile in the
previous example. Calculate the decrease in range under the assumption that
the force caused by air resistance is directly proportional to the projectile’s
velocity.
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initial conditions

x(t = 0) =0 = y(t=0)
x(t=0) = yycos 8 =U
J(t=0) = yysinf =V
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Vertical height (104 m)

1.5

1.0

0.5

k=0 (Parabolic motion)
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