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θ = −π/2 g
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F = mg − cv (t)
2
≥ 0

�e��1
� ! v�lBj�t�r%!��E! � $7y.j�� rOre!�vVy0j�p�{wl �

F = ma = m
dv (t)

dt
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dv (t)

dt
= g −

c

m
v (t)
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dv(t)
dt

g − c
m

v (t)
2 =

dv(t)
dt

g
(

1 − k2v (t)2
) = 1, k2 =

c

mg
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2dv(t)
dt

(

1 − k2v (t)
2
) =

2dv(t)
dt

(1 + kv (t)) (1 − kv (t))
=

dv(t)
dt

(1 + kv (t))
+

dv(t)
dt

(1− kv (t))
= 2g.
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1

k
ln |1 + kv (t)| −

1

k
ln |1 − kv (t)| = 2gt + C.
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ln

(

1 + kv (t)

1 − kv (t)

)

= 2kgt + kC,
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exp

(

ln

(

1 + kv (t)

1 − kv (t)

))

=
1 + kv (t)

1 − kv (t)
= exp (2kgt + kC) ≡ f (t) .
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1 + kv (t) = (1 − kv (t)) f (t) ⇒ v (t) k (1 + f (t)) = f (t) − 1
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f (t) = exp

(

2

√

cg

m
t

)
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v (t) =
1

k

f (t) − 1

f (t) + 1
=

√

mg

c

exp
(

2
√

cg

m
t
)

− 1

exp
(

2
√

cg
m

t
)

+ 1
=

√

mg

c
tanh

(
√

cg

m
t

)
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{

limx→∞ tanh (x) = 1
limx→0 tanh (x) ∼ x − 1

3x3 + 2
15x5 + ...
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s (t) =

∫

v (t) dt =
m

c
ln

(

cosh

(
√

cg

m
t

))

.
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limx→0 cosh (x) ∼ 1 + 1
2x2 + 1

24x4 + ...
limx→0 ln (cosh (x)) ∼ 1

2x2 − 1
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v (t) =
√

mg

c
tanh
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cg

m
t
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s (t) = m
c

ln
(

cosh
(√

cg
m

t
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