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ʲॏཁʳɹผࢴͷҊ༻هʹࢴೖ͢Δ͜ͱɽ༻ࢴճऩ͠ͳ͍ɽ
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 1 ʢࣗવݱͷϞσϧԽɼ20ʣ
͠ࢹҎ্ͷඍখྔແ࣍આ໌Λ͚ͭΔ͜ͱɽ2ʹ߸هͷඍํఔࣜΛཱͯΑɽ֤ࣗͰಋೖͨ࣍͠
ͯΑ͍ɽ

(1) xyฏ໘্ͷ֤Ͱɼ๏ઢͷ͕͖ cosxͰ͋Δۂઢ͕Έͨ͢ඍํఔࣜɽ

(2) Λද͢ඍޱΛࣔ͢ਓগݮରͯ͠Ұఆͷׂ߹Ͱ૿Ճͭͭ͠ɼશମྔʹൺྫͯ͠ʹؒ࣌
ํఔࣜɽ

(3) xํͷՃ͕ɼݪ͔Βͷڑͷ̎ʹൺྫ͠ɼৗʹݪํ͘͜ʹͱΛࣔ͢ඍํ
ఔࣜɽ

(4) Ұล͕ rͷཱํମΛɼҰล͕ r +∆rʹͨ͛ͱ͖ɼମੵ V (r)͕ͲΕ͚ͩ૿Ճ͢Δ͔Λද͢
ඍํఔࣜɽ

 2 ʢجຊతͳඍํఔࣜɼ30ʣ
y(x)ʹର͢Δ࣍ͷඍํఔࣜͷҰൠղʢॳظ͕݅༩͑ΒΕ͍ͯΔͷಛघղʣΛٻΊΑɽ

(1) y′ − 6y = 0, y(0) = 3

(2) y′ − 6y = 5ex

(3) y′ − 6y = e6x

(4) y′ − 6y = 37 sinx

(5) y′′ + y′ − 6y = 0, y(0) = 0, y′(0) = 5

(6) y′′ − 2y′ − 6y = 0

ҎԼͷ̏ͷ͏ͪɼ̎Λબͯ͠ղͤΑɽ

 3 ʢ1֊ඍํఔࣜͷԠ༻ɼ25ʣ

߅ R ͷ߅ͱ༰ྔ C ͷίϯσϯαͰߏ͞ΕΔRCྻճ࿏
ʹɼྗిى VʢҰఆʣͷྲྀిݯΛଓ͠ɼࠁ࣌ t = 0ͰεΠον
ΛೖΕΔɽίϯσϯαʹి͞ΕΔిՙͷྔ Q(t) ɼඍํఔࣜ
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 4 ʢ2֊ඍํఔࣜͷԠ༻ɼ25ʣ

Ԗ໘্Ͱ্Լʹৼಈ͢ΔͶʹऔΓ͚ΒΕͨମͷӡಈΛ͑ߟ
Α͏ɽ͞ ℓ ͷͶΛఱҪʹऔΓ͚ɼԖʹਨΒ͢ɽͶͷ࠷Լ
Λݪͱ͠ɼԼ͖ʹ x ࣠ΛऔΔɽ࣭ྔ m ͷମΛऔΓ͚Δ
ͱɼମʹԖԼ͖ʹॏྗ mg ͕ಇ͘ͱͱʹɼͶͷ৳ͼ͕
x ͷͱ͖ʹੑྗ kx Λड͚Δɽॏྗͱੑྗ͕ͭΓ͋ͬͯɼ͓
Γ͕੩͢ࢭΔͱ͖ɼͶͷ৳ͼΛ x0 ͱ͢ΔͱɼྗͷͭΓ͍͔͋
Β 0 = mg − kx0ɼ͢ͳΘͪɼx0 = mg/k͕Γཱͭɽ͓Γ͕Ґ
ஔ x ͷͱ͖ͷӡಈํఔࣜɼ

m
d2x

dt2
= mg − kx

Ͱ͋Δɽ͜ͷࣜͷҰൠղΛٻΊɼৼಈͷத৺ɾৼಈͷपظΛٻΊΑɽ
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 5 ʢඍํఔࣜͷ֓೦ɼ25ʣ

(1) y(x)ʹରͯ͠ɼ2֊ͷఆɾඇಉ࣍ɾઢܗৗඍํఔࣜͷྫΛ Αɽ͛ڍ1ͭ

(2) ʮҰൠղʯʮಛघղʯʮಛҟղʯͷҧ͍Λઆ໌ͤΑɽ

(3) ϩϯεΩʔࣜྻߦʹ͍ͭͯઆ໌ͤΑɽ

(4) ͷจඍํఔࣜͷྨͰ͋ΔɽۭཝΛຒΊΑɽ࣍
ඍํఔࣜม͕͔̍ͭ͠ͳ͍ ɹ (a)ɹ ඍํఔࣜͱɼม͕̎ͭҎ্͋Δ ɹ (b)ɹ ඍ

ํఔࣜʹ͚ΒΕΔɽ߲ݯʢsource termʣ͕͋ΔͷΛ ɹ (c)ɹ ඍํఔࣜɼͳ͍ͷܕ

Λ ɹ (d)ɹ Βͳ͍ɽ̍֊ͷݶͱԖචͰղ͚ΔͱࢴඍํఔࣜͱΑͿ͕ɼ͍ͣΕͯ͢ܕ

ඍํఔࣜʹ͍ͭͯɼɹ (e)ɹ ๏ ɹ (f)ɹ ๏ͳͲͷ໊લͷ͍ͭͨղ๏͕͋Γɼ̎֊ͷඍ

ํఔࣜͰɼ ɹ (g)ɹ ๏ ɹ (h)ɹ ๏ͳͲͷղ͖ํ͕͋Δɽ


