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໰୊༻ࢴ ෦ֶ޻) ਺ֶIɾAɾIIɾBɾIII)

̍ (1) ํఔࣜ log2 |x2 − 3x+ 2|+ log2 |x2 − 5x+ 6| = 2 log2(x− 2) Λղ͚ɻ

(2) ෳૉ਺ฏ໘ʹ͓͍ͯɼ఺ z͕ |z| = 2 (z \= 2) Ͱද͞ΕΔਤ্ܗΛಈ͘ͱ͖ɼෳૉ਺ w =
z + 2

z − 2
Ͱද͞ΕΔ఺ w

͸ɼͲͷΑ͏ͳਤܗΛඳ͔͘ɻ

(3) ఆੵ෼
∫ 3

4π

π
2

√
sin2 x+ 1 sin 2x dx ΛٻΊΑɻ

̎ ఺Oͱݪʹඪฏ໘্࠲ 2఺ A(1, 0)ɼB(−1,
√
3) ͕͋Δɻઢ෼ AB Λ 1 : 2 ʹ಺෼͢Δ఺Λ Cͱ͢Δɻ·ͨɼϕΫτϧ

−→
OAɼ

−→
OBɼ

−→
OC ͱಉ͖͡޲ͷ୯ҐϕΫτϧΛͦΕͧΕ

−→
e1ɼ

−→
e2ɼ

−→
e3 ͱ͢Δɻ͜ͷͱ͖ɼ࣍ͷ໰͍ʹ౴͑Αɻ

(1)
−→
e2ɼ

−→
e3 ͷ੒෼දࣔΛͦΕͧΕٻΊΑɻ

(2) 3఺ PɼQɼR ͕͋ΓɼͦΕΒͷҐஔϕΫτϧ͕
−→
OP = s

−→
e1ɼ

−→
OQ = t

−→
e2ɼ

−→
OR = u

−→
e3 Ͱ͋Δͱ͢Δɻͨͩ͠ s, t, u

͸ਖ਼ͷ࣮਺Ͱ͋Δɻ͜ͷ 3఺ PɼQɼR ͕ಉҰ௚ઢ্ʹ͋Δͱ͖ɼu Λ s ͱ t Ͱදͤɻ

(3) (2)ͷ 3఺ PɼQɼR ʹ͍ͭͯɼ఺ R ͕ઢ෼ PQ ͷத఺Ͱ͋Δͱ͖ɼt, u ΛͦΕͧΕ s Ͱදͤɻ

̏ aΛ࣮਺ͱ͢Δɻxyฏ໘্ͷۂઢ C : y = xe−xʹ͍ͭͯɼ࣍ͷ໰͍ʹ౴͑Αɻ

(1) C ͷ઀ઢͰɼ఺ (4, 0)Λ௨Δ΋ͷͷํఔࣜΛٻΊΑɻ

(2) C ͷ઀ઢͰɼ఺ (a, 0)Λ௨Δ΋ͷ͕ଘ͠ࡏͳ͍Α͏ͳ aͷ஋ͷൣғΛٻΊΑɻ

(3) a > 4 Ͱ͋Δ೚ҙͷ a ʹର͠ɼCͷ઀ઢͰɼ఺ (a, 0)Λ௨Γɼ઀఺ͷ x࠲ඪ͕ 1ͱ 2ͷؒʹ͋Δ΋ͷ͕ଘ͢ࡏΔ͜
ͱΛࣔͤɻ

̐ ؔ਺ f(x) Λ f(x) = log

(
1 +

1

2x

)
(x > 0) ͱ͢Δɻ·ͨɼ਺ྻ {In}Λ࣍ͷࣜͰఆΊΔɻ

In =
2n+ 1

2n
· 2n− 1

2n− 2
· · · · · 5

4
· 3
2

(n = 1, 2, 3, · · · )

͜ͷͱ͖ɼ࣍ͷ໰͍ʹ౴͑Αɻ

(1) log In = f(n) + f(n− 1) + · · ·+ f(2) + f(1) ͕੒Γཱͭ͜ͱΛࣔͤɻ

(2) ؔ਺ f(x)ͷਖ਼ෛ͓Αͼ૿ݮΛௐ΂Αɻ·ͨɼਖ਼ͷ੔਺ kʹରͯ͠ɼෆ౳ࣜ
∫ k+1

k
f(x) dx < f(k) ͕੒Γཱͭ͜ͱ

Λࣔͤɻ

(3) nΛਖ਼ͷ੔਺ͱ͢Δɻ͜ͷͱ͖ɼෆ౳ࣜ
∫ n+1

1
f(x) dx < log In ͕੒Γཱͭ͜ͱΛࣔͤɻ

(4) nΛਖ਼ͷ੔਺ͱ͢Δɻ͜ͷͱ͖
∫ n

1
f(x) dx ΛٻΊΑɻ

(5) ͷෆ౳͕ࣜ੒Γཱͭ͜ͱΛࣔͤɻ࣍

√
3 In >

2

3

√
2n+ 3

(
1 +

1

2n+ 2

)n+1
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̍ (1) ༩͑ΒΕͨํఔࣜ͸ log2 |(x − 1)(x − 2)| + log2 |(x − 2)(x − 3)| = 2 log2(x − 2) Ͱ͋Δɻਅ਺͸ਖ਼Ͱ͋Δ͔Β
x− 2 > 0 ͔ͭ x \= 3 Ͱ͋Δɻx− 2 > 0ͷͱ͖ɼx− 1 > 0 Ͱ͋ΔͷͰɼ|(x− 1)(x− 2)| = (x− 1)(x− 2) Ͱ͋Δɻ

(i) 2 < x < 3 ͷͱ͖ɼ|(x− 2)(x− 3)| = (x− 2)(3− x) ΑΓɼ༩͑ΒΕͨํఔࣜ͸

log2(x− 1)(x− 2) + log2(x− 2)(3− x) = 2 log2(x− 2)

log2(x− 1) + log2(x− 2) + log2(x− 2) + log2(3− x) = 2 log2(x− 2)

log2(x− 1) + log2(3− x) = 0

log2(x− 1)(3− x) = log2 1

ͱͳΔɻΑͬͯ (x−1)(3−x) = 1͔Β (x−2)2 = 0ͱͳΓɼx = 2ΛಘΔ͕ɼ͜Ε͸ 2 < x < 3Λຬͨ͞ͳ͍ɻ

(ii) 3 < xͷͱ͖ɼ|(x− 2)(x− 3)| = (x− 2)(x− 3) ΑΓɼ༩͑ΒΕͨํఔࣜ͸

log2(x− 1)(x− 2) + log2(x− 2)(x− 3) = 2 log2(x− 2)

log2(x− 1) + log2(x− 3) = 0

log2(x− 1)(x− 3) = log2 1

ͱͳΔɻΑͬͯ (x− 1)(x− 3) = 1͔Β x2 − 4x+ 2 = 0ͱͳΓɼx = 2±
√
2 ΛಘΔɻ͜ͷ͏ͪɼ3 < x Λຬ

ͨ͢ͷ͸ x = 2 +
√
2Ͱ͋Δɻ

Ҏ্ΑΓɼ༩͑ΒΕͨํఔࣜͷղ͸ x = 2 +
√
2 Ͱ͋Δɻ

(2) w =
z + 2

z − 2
ͷ෼฼Λ෷ͬͯ੔ཧ͢Δͱ

(z − 2)w = z + 2

(w − 1)z = 2(w + 1)

Ͱ͋Δɻ͜͜Ͱ w = 1ͷͱ͖ͷ্ࣜͷࠨล͸ 0ɼӈล͸ 4 ͱͳΓɼ౳͕ࣜ੒ཱ͠ͳ͍ͷͰɼw− 1 \= 0 Ͱ͋Δɻ྆
ลΛ w − 1 ͰׂΔͱ

z =
2(w + 1)

w − 1

ΛಘΔɻ|z| = 2 Ͱ͋Δ͔Βɼ

∣∣∣∣
2(w + 1)

w − 1

∣∣∣∣ = 2ɼΑͬͯ |w + 1| = |w − 1| Ͱ͋Δɻ

͜ΕΛຬͨ͢఺ w͸ɼෳૉ਺ฏ໘ͷ্࣮࣠ͷ 2఺ −1 ͱ 1 ͔Β౳ڑ཭ʹ͋Δ఺Ͱ͋Δɻ
Αͬͯɼ఺ w͸ෳૉ਺ฏ໘ͷ্࣮࣠ͷ 2఺ −1 ͱ 1 Λ݁Ϳઢ෼ͷਨ௚ೋ౳෼ઢΛඳ͘ɻ

(3) t = sin2 x+ 1ͱஔ͘ͱɼ
dt

dx
= 2 sinx cosx = sin 2xΑΓɼdt = sin 2x dxͰ͋Δɻ

·ͨɼx͕
π

2
͔Β

3

4
π·ͰมԽ͢Δͱ͖ɼt͸ 2͔Β

3

2
·ͰมԽ͢ΔͷͰɼ

∫ 3
4π

π
2

√
sin2 x+ 1 sin 2x dx =

∫ 3
2

2

√
t dt =

[
2

3
t
3
2

] 3
2

2

=

√
6

2
− 4

√
2

3
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(1) |−→OB| =
√

(−1)2 + (
√
3)2 = 2 Ͱ͋Δ͔Βɼ

−→
e2 =

1

|−→OB|
−→
OB =

(
−1

2
,

√
3

2

)
Ͱ͋Δɻ

·ͨɼ఺ C͸ઢ෼ABΛ 1 : 2 ʹ಺෼͢ΔͷͰɼ
−→
OC =

2

3

−→
OA+

1

3

−→
OB =

(
1

3
,

√
3

3

)
Ͱ͋Δɻ

Αͬͯ |−→OC| =

√√√√
(
1

3

)2

+

(√
3

3

)2

=
2

3
ͱͳΔ͔Βɼ

−→
e3 =

1

|−→OC|
−→
OC =

(
1

2
,

√
3

2

)
Ͱ͋Δɻ

(2) ҟͳΔ 3఺ P, Q, R ͕ಉҰ௚ઢ্ʹ͋Δ͔Βɼ
−→
PR = k

−→
PQ ͱͳΔ࣮਺ k ͕͋Δɻ

−→
OR − −→

OP = k(
−→
OQ − −→

OP) ΑΓɼ
−→
OR = (1− k)

−→
OP+ k

−→
OQɼ͢ͳΘͪ u−→e3 = (1− k)s−→e1 + kt−→e2 ͕੒Γཱͭɻ͜ΕΛ੒෼Ͱॻ͘ͱɼ

u

(
1

2
,

√
3

2

)
= (1− k)s(1, 0) + kt

(
−1

2
,

√
3

2

)

ͱͳΔɻ−→e1 \= −→
0ɼ−→e2 \= −→

0 Ͱɼ−→e1 ͱ−→e2 ͸ฏߦͰͳ͍͔Βɼ





u

2
= (1− k)s− kt

2
· · · 1©

√
3u

2
=

√
3kt

2
· · · 2©

Ͱ͋Δɻ 2© ͱ t > 0 ΑΓ k =
u

t
Ͱ͋Δ͔Βɼ 1©ʹ୅ೖͯ͠ u = 2

(
1− u

t

)
s− u ͱͳΓɼ͜ΕΑΓ s+ t > 0 ͱ߹Θͤ

ͯɼu =
st

s+ t
ͱͳΔɻ

(3) R͸ઢ෼ PQͷத఺ͳͷͰɼ
−→
PR =

1

2

−→
PQ Ͱ͋Δ͔Βɼ(2)ʹ͓͚Δ kͷ஋͸

1

2
Ͱ͋Δɻ͜ΕΛ (2)ͷ 1© 2© ʹ୅ೖͯ͠

੔ཧ͢Δͱ 




u = s− 1

2
t

u =
1

2
t

ͱͳΔɻΑͬͯ u =
1

2
sɼt = s ͕ಘΒΕΔɻ
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(1) ઀఺Λ P(t, te−t)ͱஔ͘ͱɼy′ = e−x − xe−x = (1− x)e−xΑΓ Pʹ͓͚Δ઀ઢͷํఔࣜ͸ɼ

y − te−t = (1− t)e−t(x− t)

Ͱ͋Δɻ͜Ε͕ (4, 0)Λ௨Δͱ͖ɼ
−te−t = (1− t)(4− t)e−t

ͳͷͰɼe−t > 0ΑΓɼ
−t = (1− t)(4− t)

ͱͳΓɼ͜ΕΛղ͍ͯ
t = 2

Ͱ͋Δɻ͕ͨͬͯ͠ɼٻΊΔ઀ઢͷํఔࣜ͸ɼ

y = − 1

e2
(x− 2) +

2

e2

Ͱ͋Δɻ

(2) (1)ΑΓۂઢ C ্ͷ఺ (t, te−t)Λ௨Δ઀ઢͷํఔࣜ͸ɼ

y − te−t = (1− t)e−t(x− t)

Ͱ͋Δɻ͜Ε͕ (a, 0)Λ௨Δ͜ͱͱ
−te−t = (1− t)e−t(a− t)

͕੒Γཱͭ͜ͱ͸ಉ஋Ͱ͋Δɻ͜͜Ͱ e−t > 0ΑΓɼ্ࣜͷ྆ลΛ e−tͰׂͬͯ੔ཧ͢Δͱ

t2 − at+ a = 0

ͱͳΔɻΑͬͯɼ࣮਺ t ʹର͠ɼ఺ (t, te−t)Λ઀఺ͱ͢Δ C ͷ઀ઢ͕఺ (a, 0)Λ௨Δඞཁे෼৚݅͸ɼt2 − at+ a = 0

͕੒Γཱͭ͜ͱͰ͋Δɻ͕ͨͬͯ͠ɼ఺ (a, 0)Λ௨ΔCͷ઀ઢ͕ଘ͢ࡏΔඞཁे෼৚݅͸ɼt2 − at+ a = 0 Λຬ࣮ͨ͢
਺ t͕ଘ͢ࡏΔ͜ͱͰ͋Δɻ
tʹؔ͢Δ̎ํ࣍ఔࣜ t2 − at+ a = 0͕࣮਺ղΛ΋ͨͳ͍ͨΊʹ͸ɼͦͷ൑ผࣜD = a2 − 4a = a(a− 4)͕ෛͰ͋Δ͜
ͱɼͭ·Γ 0 < a < 4Ͱ͋Δ͜ͱ͕ඞཁे෼Ͱ͋Δɻ
Ҏ্ΑΓɼ఺ (a, 0)Λ௨Δ C ͷ઀ઢ͕ଘ͠ࡏͳ͍Α͏ͳ aͷൣғ͸ 0 < a < 4Ͱ͋Δɻ

(3) (2)Ͱड़΂ͨΑ͏ʹɼ࣮਺ t͕ t2 − at + a = 0Λຬͨ͢ͱ͖ɼ఺ (t, te−t)Λ઀఺ͱ͢Δ C ͷ઀ઢ͸఺ (a, 0)Λ௨Δɻ
g(t) = t2 − at+ aͱஔ͘ͱɼg(t)͸࿈ଓؔ਺Ͱ͋Γɼa > 4ΑΓ

g(2) = 4− 2a+ a = 4− a < 0

Ͱ͋Γɼ
g(1) = 1− a+ a = 1 > 0

Ͱ͋Δɻ͕ͨͬͯ͠ɼதؒ஋ͷఆཧΑΓɼํఔࣜ g(t) = 0͸ 1 < t < 2Λຬͨ͢ղΛ͔ͭ࣋Βɼ(a, 0)Λ௨Δۂઢ C ͷ
઀ઢͰɼ઀఺ͷ x࠲ඪ͕ 1ͱ 2ͷؒʹ͋Δ΋ͷ͕ଘ͢ࡏΔɻ
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(1) ର਺ͷੑ࣭ΑΓɼ

log In = log
2n+ 1

2n
+ log

2n− 1

2n− 2
+ · · ·+ log

5

4
+ log

3

2

= log

(
1 +

1

2n

)
+ log

(
1 +

1

2(n− 1)

)
+ · · ·+ log

(
1 +

1

2 · 2

)
+ log

(
1 +

1

2 · 1

)

= f(n) + f(n− 1) + · · ·+ f(2) + f(1)

Ͱ͋Δɻ

(2) x > 0ͷͱ͖ɼ1 +
1

2x
> 1Ͱ͋Δ͔Βɼf(x) = log

(
1 +

1

2x

)
> 0 Ͱ͋Δɻ·ͨɼx > 0ʹ͓͍ͯؔ਺ 1 +

1

2x
͸ৗʹ

গ͠ɼeΛఈͱ͢Δର਺ؔ਺͸ৗʹ૿Ճ͢Δ͜ͱ͔Βɼf(x)ݮ = log

(
1 +

1

2x

)
͸ৗʹݮগ͢Δɻ

f(x) ͕ৗʹݮগ͢Δ͜ͱ͔Βɼk ! x ! k+1ʹ͓͍ͯ f(x) ! f(k) Ͱ͋Γɼ౳߸͕੒ཱ͢Δͷ͸ x = k ͷͱ͖ͷΈͰ
͋Δɻ͕ͨͬͯ͠ɼෆ౳ࣜ ∫ k+1

k
f(x) dx <

∫ k+1

k
f(k) dx = f(k)

͕੒Γཱͭɻ

(3) (2)ͷෆ౳ࣜʹ͍ͭͯɼk = 1, 2, . . . , n ͱ͓͍ͯɼͦΕΒͷ࿨ΛͱΕ͹ɼෆ౳ࣜ

n∑

k=1

∫ k+1

k
f(x) dx < f(1) + f(2) + · · ·+ f(n)

ΛಘΔɻ(1)ΑΓɼf(1)+f(2)+ · · ·+f(n) = log In Ͱ͋Δɻ·ͨɼఆੵ෼ͷੑ࣭ΑΓɼ
n∑

k=1

∫ k+1

k
f(x) dx =

∫ n+1

1
f(x) dx

Ͱ͋ΔɻΑͬͯɼෆ౳ࣜ
∫ n+1

1
f(x) dx < log In ΛಘΔɻ

(4) ෦෼ੵ෼๏Λ༻͍Δɻ

∫ n

1
log

(
1 +

1

2x

)
dx =

[
x log

(
1 +

1

2x

)]n

1

−
∫ n

1
x · −1

x(2x+ 1)
dx

= n log

(
1 +

1

2n

)
− log

3

2
+

[
1

2
log(2x+ 1)

]n

1

= n log

(
1 +

1

2n

)
− log

3

2
+

1

2
log(2n+ 1)− 1

2
log 3

(5) (3)ͱ (4)ΑΓɼෆ౳ࣜ (n+ 1) log

(
1 +

1

2(n+ 1)

)
− log

3

2
+

1

2
log(2n+ 3)− 1

2
log 3 < log In ΛಘΔɻ

−1

2
log 3ΛӈลʹҠ߲ͯ͠ɼର਺ͷੑ࣭Λ༻͍ͯ੔ཧ͢Δͱ

log

(
2

3

√
2n+ 3

(
1 +

1

2(n+ 1)

)n+1
)

< log
(√

3In
)

ͱͳΔɻࣗવର਺ͷఈ e͸ 1ΑΓେ͖͍ͷͰ logα < log β ͷͱ͖ α < β ͕੒ΓཱͭɻΑͬͯٻΊΔෆ౳͕ࣜಘΒΕΔɻ
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