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ୈ2ষ Λड͚Δམମͷӡಈ߅ؾۭ

2.1 ༰ͷ·ͱΊٛߨ

• ʹൺྫ͢Δ͕ྗ߅ՃΘͬͨ߹ͷམମͷӡಈʹ͍ͭͯ͑ߟΔ

• ม๏Λ༻͍ͯΛࢉܭͰ͖Δ

2.2 Λड͚Δམମ߅ؾۭ

2.2.1 ෮शɿҰఆͷՃͷԼͰͷӡಈʢ1ݩ࣍ʣ

ՃΛ a ͱ͠ɼҰఆͰ͋Δͱ͢ΔɽॳΛ v0ɼॳظҐஔΛ x0 ͱ͢Δͱ

v(t) =

∫
adt = at+ C1 (C1ੵఆ) (2.2.1)

Ͱɼॳظ݅ΑΓ t = 0 Ͱ v = v0 ͳͷͰɼC1 = v0ɽΑͬͯ

v(t) = v0 + at. (2.2.2)

͞ΒʹҐஔ

x(t) =

∫
vdt =

∫
(v0 + at)dt = v0t+

1

2
at2 + C2 (C2ੵఆ) (2.2.3)

Ͱɼಉ͘͡ॳظ݅ΑΓ t = 0 Ͱ x = x0 ͳͷͰ C2 = x0ɽΑͬͯ

x(t) = x0 + v0t+
1

2
at2. (2.2.4)

ྫ 2.1.1ɿ·ͭ͞ͷͳ͍ࣼ໘ΛΔମͷӡಈ

ਫฏ໘ͱ֯ θ Λͳ͠ɼ·ͭ͞ͷͳ͍ࣼ໘ΛΔମͷӡಈʹ͍ͭͯ͑ߟΔɽॏྗՃͷେ͖͞Λ g

ͱ͠ɼࣼ໘ʹԊͬͯԼ͖ʹ x ࣠ΛऔΔͱ͖ɼ

(1) ମ͕ࣼ໘͔Βड͚Δਨྗ߅ͷେ͖͞ΛٻΊΑɽͨͩ͠ମͷ࣭ྔ m ͱ͢Δɽʢུղɿmg cos θʣ

(2) ମͷࣼ໘ํͷՃ a(t) ΛٻΊΑɽʢུղɿg sin θʣ

(3) ମͷࣼ໘ํͷ v(t) ΛੵΛ༻͍ͯٻΊΑɽͨͩ͠ t = 0 Ͱ v = 0 ͱ͢Δɽ·ͨ a− t άϥ

ϑͱ v(t) ͷؔΛઆ໌ͤΑɽʢུղɿv(t) = g sin θ · tʣ

(4) ମͷࣼ໘ํͷҐஔ x(t) ΛੵΛ༻͍ͯٻΊΑɽͨͩ͠ t = 0 Ͱ x = x0 ͱ͢Δɽ·ͨ v − t ά

ϥϑͱ x(t) ͷؔΛઆ໌ͤΑɽ ʢུղɿx(t) = x0 +
1
2g sin θ · t

2ʣ
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2.2.2 ʹൺྫ͢Δྗ߅Λड͚Δམମͷӡಈʢ1ݩ࣍ʣ

ӍణͷӡಈͳͲ͔ΒΘ͔ΔΑ͏ʹɼମམԼ͢Δؾۭʹࡍ߅Λड͚Δɽ͕͋·Γେ͖͘ͳ͍

߹ɼۭؾ߅ʹൺྫ͢ΔɽΑͬͯӡಈํఔࣜ

ma = mg − kv (2.2.5)

ͱͳΔɽ͜ͷ͔ࣜΒɼମͷ v Ґஔ x ΛٻΊ͍ͨɽ

→ ม๏Λ͏ͱղ͚Δ͜ͱ͕ΒΕ͍ͯΔɽ

ม๏

Δɿ͑ߟͷλΠϓͷඍํఔࣜΛ࣍

dy

dx
= f(x)g(y). (2.2.6)

྆ลΛ g(y) Ͱׂͬͯɼx Ͱੵ͢Δͱ

1

g(y)

dy

dx
= f(x) (2.2.7)

⇒
∫

1

g(y)

dy

dx
dx =

∫
f(x)dx (2.2.8)

⇒
∫

dy

g(y)
=

∫
f(x)dx (2.2.9)

ͱͳΓɼࠨล y ͷΈͷؔΛ y Ͱੵɼӈล x ͷΈͷؔΛ x ͰੵͰ͖Δܗʹͳͬ

͓ͯΓɼॳͷඍํఔࣜʹൺΔͱ͔ͳΓݟ௨͕͠Α͍ɽͳ͓྆ลͱෆఆੵͳͷͰੵ

ఆ͕ग़Δ͕ɼҙͷఆͳͷͰͲͪΒ͔Ұͭʹ·ͱΊ͚͓͚ͯͯΑ͍ɽ

ྫ 2.2.1ɿม๏ͷ࿅श

ҎԼͷඍํఔࣜΛม๏Ͱղ͚ɽͨͩ͠ɼ͍ͣΕ݅ͱͯ͠ x = 0 Ͱ y = 1 ͕༩

͑ΒΕ͍ͯΔɽ

(1)
dy

dx
= 2y (2)

dy

dx
= −x

y
(3)

dy

dx
= xy

(ུղɿ (1) y = e2x (2) x2 + y2 = 1 ʢ·ͨ y = ±
√
1− x2ʣ (3) y = 3e

1
2x

2

)

Δɽࣜ͑ߟ͍ͯͭʹΛड͚ΔམԼӡಈ߅ؾͼɼۭ࠶ (2.2.5)  a =
dv

dt
Λͯͬॻ͖͑Δͱ

dv

dt
= − k

m

(
v − mg

k

)
(2.2.10)
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ͳͷͰɼม๏͕͑Δܗʹͳ͍ͬͯΔɽ྆ลΛ v − mg

k
Ͱׂͬͯ t Ͱੵ͢Δͱ ln = loge Λ༻

͍ͯ

∫
dv

v − mg
k

= −
∫

k

m
dt (2.2.11)

⇒ ln
∣∣∣v −

mg

k

∣∣∣ = − k

m
t+ C (C ੵఆ) (2.2.12)

⇒
∣∣∣v −

mg

k

∣∣∣ = e−
k
m t+C = eC · e−

k
m t (2.2.13)

⇒ v − mg

k
= ±eC · e−

k
m t = A · e−

k
m t (A = ±eC), (2.2.14)

ͱࢉܭͰ͖ΔɽΑͬͯ

v =
mg

k
+Ae−

k
m t (2.2.15)

ͱͳΔɽ͜͜Ͱ A ҙఆͰ͋ΔʢͳͥͳΒ A = ±eC ʹ͓͍ͯ−∞ < C < ∞ Ͱ͋Δʣɽ్ࢉܭத

Ͱͨͬ ln = loge ࣗવରͱ͍͏ɽ

ॳظ݅ͱͯ͠ t = 0 Ͱ v = 0 ͱ͍͏ঢ়گΛ͑ߟΔͱɼ

0 =
mg

k
+Ae−

k
m ·0 =

mg

k
+A, ∴ A = −mg

k
(2.2.16)

ͱܾ·Γɼ࠷ऴతʹ

v(t) =
mg

k

(
1− e−

k
m t
)

(2.2.17)

ͱٻ·Δɽ

ྫ 2.2.2ɿۭؾ߅Λड͚Δམମͷӡಈ

ࣜ (2.2.17) ͳͲΛ͍ɼҎԼͷ͍ʹ͑Αɽ

(1) ऴʢt → ∞ͰͷʣΛٻΊΑɽ

(2) t = 0 ͰͷՃΛٻΊΑɽ

(3) v − t άϥϑΛॻ͚ɽ

(ུղ) (1)
mg

k
(2) g (3)

0

v(t) =
mg

k

(

1− e−
k

m
t

)

g

mg

k

v

t

!" #$%&


