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 1 ʤඍͱͦͷԠ༻ʥ(1)–(3)ΛٻΊɼ(4), (5)ʹ͑Αɽ

(1) y1 =
d

dx

(
x2 log x

)

(2) y2 =
d

dx

(
x+ 2

x+ 1

)

(3) y3 =
d

dx
sin(3x+ 2)

(4) ϥΠϓχοπͷެࣜɿf(x), g(x) ʹରͯ͠

dn

dxn
(fg) = (fg)(n) =

n∑

k=0

(
n

k

)
f (k)g(n−k)

Λར༻ͯ͠ɼy4 =
dn

dxn
(
(x2 + 2x) cosx

)
ΛٻΊΑɽ

(5) y(x) = e−x sinx ͷಋؔΛٻΊɼx = [−π,π]ͷൣғͰ૿ݮදΛ࡞͠ɼάϥϑΛඳ͚ɽ
ͨͩ͠ɼඞཁͰ͋Εɼe−

3
4π ≃ 0.09, e−

1
2π ≃ 0.21, e−

1
4π ≃ 0.46, e

1
4π ≃ 2.20, e

1
2π ≃ 4.81,

e
3
4π ≃ 10.6 Ͱ͋Δ͜ͱΛ༻͍ͯΑ͍ɽ

 2 ʤੵͱͦͷԠ༻ʥ(1)–(4)ΛٻΊɼ(5)ʹ͑Αɽ

(1) I1 =

∫
sin(3x+ 2) dx

(2) I2 =

∫
x+ 1

(x+ 2)(x+ 3)
dx

(3) I3 =

∫
x2 log x dx

(4) I4 =

∫ 1

0

4

1 + x2
dx

ʢώϯτɿx = tan θͱஔʣ

(5) ପԁ
x2

a2
+

y2

b2
= 1 ͷ্෦Λදؔ͢ y = b

√
1− x2

a2
ͱ x࣠Ͱғ·ΕͨਤܗΛ x࣠ͷ·ΘΓ

ʹ̍ճసͯ͠Ͱ͖ΔճసମͷମੵΛٻΊΑɽ

ώϯτɿ y = f(x), x = α, x = β (α ≤ β) ͓Αͼ x࣠Ͱғ·ΕͨਤܗΛ

x࣠ͷ·ΘΓʹ 1ճసͤͨ͞ճసମͷମੵ V ɼࣜ࣍Ͱ༩͑ΒΕΔɽ

V =

∫ β

α
π (f(x))2 dx



 3 ʤڃల։ʥؔ f(x)ͷ x = aʹ͓͚Δςʔϥʔల։͕ɼࣜ࣍Ͱද͞ΕΔɽ

f(x) = f(a) +
∞∑

k=1

f (k)(a)

k!
(x− a)k

·ͨɼx = 0ͷ·ΘΓͷςʔϥʔల։ΛϚΫϩʔϦϯల։ͱ͍͏ɽ

(1) f(x) = e2x ΛϚΫϩʔϦϯల։ͤΑɽ3࣍ͷ߲·ͰٻΊΑɽ

(2) g(x) =
1

1− x
ΛϚΫϩʔϦϯల։ͤΑɽn࣍ͷ߲ΛٻΊΑɽ

(3) h(x) = log(1 + x) ΛϚΫϩʔϦϯల։ͤΑɽ2࣍ͷ߲·ͰٻΊΑɽ

(4) ຖ x% ͷࡁܦ͕ଓ͘ͱ͖ɼݩͷ 3ഒʹͳΔ·ͰͷN ɼ͓Αͦ N ≃ 110

x
ͰٻΊ

ΒΕΔɽ͜ͷࣜΛಋ͚ɽlog 3 = 1.0986 Λ༻͍ͯΑ͍ɽ

 4 ʤภඍʥ

(1) f(x, y) = log(x2 + y2) ͱ͢Δͱ͖ɼ
∂2f

∂x2
+

∂2f

∂y2
ΛٻΊΑɽ

(2) ໘ۂ z(x, y) = sin2 x · cos y ্ͷ (x, y) = (π/6,π/6)ʹ͓͚Δ xํɾyํͷϕΫτϧ
ΛٻΊΑɽ

ώϯτɿ (a, b)ͰͷϕΫτϧ (1, 0,
∂z

∂x

∣∣∣∣
(x,y)=(a,b)

) ͱ (0, 1,
∂z

∂y

∣∣∣∣
(x,y)=(a,b)

) Ͱ༩͑ΒΕΔɽ

(3) (x, y)࠲ඪ໘Λ (u, v)Λύϥϝʔλͱͯ͠ɼ

{
x(u, v) = u+ v,

y(u, v) = u− v
Ͱ͕Ҡಈ͢Δͱ͖ɼ

z = x2 − y2ʹରͯ͠ɼ
∂z

∂u
ͱ

∂z

∂v
ΛٻΊΑɽ


