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(1) k = 1 ͷͱ͖ɼ

f(x) = x2 − x = x (x− 1)

Αͬͯɼ

|f(x)| =
{

−x (x− 1)ɹ ʢ0 " x " 1ͷͱ͖ʣ

x (x− 1)ɹ ʢ1 < x " 2ͷͱ͖ʣ

·ͨɼ

−x (x− 1) = −
(
x− 1

2

)2

+
1

4

ͱ f(2) = 2 ʹ஫ҙ͢Δͱɼy = |f(x)| ͷάϥϑ͸࣍ͷΑ͏ʹͳΔɻ

x

y
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2

1
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y = |x (x− 1)|2

(2) k =

∫ 2

0

|f(t)| dt ͷͱ͖ɼ

k =

∫ 2

0

|f(t)| dt =
∫ 2

0

∣∣t2 − kt
∣∣ dt · · · 1©

|t2 − kt| = |t (t− k)| ͳͷͰɼઈର஋ͷதͷූ߸͕มΘΔͷ͸ t = 0 ͱ t = k ͷͱ͖Ͱ͋
Δɻ͕ͨͬͯ͠ɼූ߸൓స఺ t = k ͕ 0͔Β 2ͷൣғʹೖΔ͔Ͳ͏͔Ͱ৔߹෼͚͢Δɻ

( i ) 0 < k " 2 ͷͱ͖

x

y

O k 2

y = |x (x− k)|
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∫ k

0

(
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dt+

∫ 2

k

(
t2 − kt
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=
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3
+
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+

[
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3
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2

]2

k

=
k3

6
+

8

3
− 2k +

k3

6

੔ཧ͢Δͱɼ

k3 − 9k + 8 = 0

(k − 1)
(
k2 + k − 8

)
= 0

k = 1,
−1±

√
33

2

͜͜Ͱɼ5 <
√
33 < 6 ΑΓɼ

2 <
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√
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2
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Αͬͯɼ0 < k " 2 Λຬͨ͢ͷ͸ k = 1

(ii) 2 < k ͷͱ͖

x

y

O 2 k

y = |x (x− k)|
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(
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=

[
− t3

3
+
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2

]2

0

= − 8

3
+ 2k
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8
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( i )ɼ(ii) ΑΓɼٻΊΔ f(x) ͸ɼ

f(x) = x2 − x ͱ f(x) = x2 − 8

3
x
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(1)

A B

O

P

QG

m 1−m

G͸%OABͷॏ৺ͳͷͰɼ

−→
OG =

1

3

(−→
OA+

−→
OB
)

· · · 1©

·ͨɼG͸ઢ෼ PQͷ಺෼఺ͳͷͰɼ
−→
OG = (1−m)

−→
OP +m

−→
OQ

= (1−m) s
−→
OA+mt

−→
OB · · · 2©

1© ͱ 2© ʹ͓͍ͯɼ−→
OA ͱ

−→
OB ͸Ұ࣍ಠཱʢAɼB͸ಉҰ௚ઢ্ʹͳ͍ʣͳͷͰ܎਺ൺֱ

͕Ͱ͖Δɻ͕ͨͬͯ͠ɼ
−→
OA ͱ

−→
OB ͷ܎਺Λൺֱ͢Δͱɼ

(1−m) s =
1

3
, mt =

1

3

Αͬͯɼ
1

s
+

1

t
= 3 · · · 3©

(2)

S1

S2
=

%OABͷ໘ੵ
%OPQͷ໘ੵ

=

1

2
OA ·OB sin∠AOB

1

2
OP ·OQ sin∠AOB

=
OA ·OB

OP ·OQ

=
1

s
· 1
t
=

1

s

(
3− 1

s

)
= −

(
1

s
− 3

2

)2

+
9

4
· · · 4©

PɼQ ͸ͦΕͧΕOAɼOB্ʢͨͩ͠OͰ͸ͳ͍ʣʹ͋ΔͷͰɼ0 < s " 1ɼ0 < t " 1ɼ
͞Βʹ 3© ΑΓɼ

1

s
! 1,

1

t
= 3− 1

s
! 1 Αͬͯɼ 1 " 1

s
" 2 · · · 5©

͕ͨͬͯ͠ɼx =
1

s
ͱ͓͍ͯ 5© ͷൣғͰ্ʹತͷ 2࣍ؔ਺ 4© ͷ࠷େ࠷খΛௐ΂Δͱɼ

2 " S1

S2
" 9

4

ΑͬͯɼٻΊΔ࠷େ஋͸
9

4
ɼ࠷খ஋͸ 2 ͱͳΔɻ
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(1) ɾ p2 ͸ 1, 2ճ໨ʹද͕ग़Δ֬཰ͳͷͰ p2 =
1

2
· 1

2
=

1

4

ɾ p3 ͸ 1ճ໨ʹཪ, 2, 3ճ໨ʹද͕ग़Δ֬཰ͳͷͰ p3 =
1

2
· 1

2
· 1

2
=

1

8

ɾ p4 ͸ 2ճ໨ʹཪ, 3, 4ճ໨ʹද͕ग़Δ֬཰ͳͷͰ p4 =
1

2
· 1

2
· 1

2
=

1

8

(2) ɾ qn+1 ͸ nճ౤͛ͨ࣌఺Ͱऴྃͤͣ, n+ 1ճ໨ʹཪ͕ग़Δ֬཰ͳͷͰ

qn+1 = (qn + rn) ·
1

2
=

1

2
qn +

1

2
rn · · · 1©

ɾ rn+1 ͸ nճ໨ʹཪ͕ग़ͯऴྃͤͣ, n+ 1ճ໨ʹද͕ग़Δ֬཰ͳͷͰ

rn+1 = qn ·
1

2
=

1

2
qn · · · 2©

(3) pn+2 ͸ n+ 1 ճ໨ʹද͕ग़ͯऴྃͤͣɼn+ 2ճ໨ʹද͕ग़Δ֬཰ͳͷͰɼ

pn+2 =
1

2
rn+1 · · · 3©

1©, 2©, 3© ΑΓɼ

pn+2 =
1

2
rn+1 =

1

4
qn =

1

4

(
1

2
qn−1 +

1

2
rn−1

)
=

1

4

(
rn +

1

2
rn−1

)
=

1

2
pn+1 +

1

4
pn

ͨͩ͠ɼp1 = 0ɼp2 =
1

4
Ͱ͋Δɻ2࣍ํఔࣜ

x2 − 1

2
x− 1

4
= 0 ͷղ͸ x =

1±
√
5

4
ΑΓɼ

Ұൠ߲Λ

pn =

(
1 +

√
5

4

)n

A+

(
1−

√
5

4

)n

B

ͱ͓͘ͱɼ

p1 =
1 +

√
5

4
· A+

1−
√
5

4
· B = 0 · · · 4©

p2 =

(
1 +

√
5

4

)2

A+

(
1−

√
5

4

)2

B =
1

4
· · · 5©

͕ͨͬͯ͠ɼ 4© ʹ 1 +
√
5

4
Λ͔͚ͯ 5© ΛҾ͘ͱɼ 1−

√
5

4
· B = −

√
5

10
͕ಘΒΕΔɻ

͞Βʹɼ͜ΕΛ 4© ʹ୅ೖ͢Δͱɼ 1 +
√
5

4
· A =

√
5
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͕ಘΒΕΔɻҎ্ΑΓɼ

pn =

√
5
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




(
1 +

√
5

4

)n−1

−
(

1−
√
5

4

)n−1



 (n = 1, 2, 3, · · · )
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x

y

O

1

2

√
3

2

P

C

1

R

Q

√
3

x2 + y2 −
√
3x− y = 0 ΑΓɼ

(
x−

√
3

2

)2

+

(
y − 1

2

)2

= 1 · · · 1©

Αͬͯɼԁ C ͷத৺ΛRͱ͢ΔͱɼRͷ࠲ඪ͸

( √
3

2
,
1

2

)
Ͱ͋Δɻ͜͜Ͱɼ఺QΛԁप C

্Ͱಈ͔͢ͱɼQͱOPͱͷڑ཭͕࠷େʹͳΔͱ͖ʹ%OPQͷ໘ੵ͸࠷େʹͳΔɻͭ·Γɼ

ਤͷΑ͏ʹOPͱQR͕௚ަ͠ɼQͷ x ඪ͕࠲

√
3

2
ΑΓ΋େ͖͍৔߹ʹ%OPQͷ໘ੵ͕

͕͖܏ඪΛQRͷ࠲େͱͳΔɻ͕ͨͬͯ͠ɼQͷ࠷ −1ʢOPͷ͖܏ +1 ͱ௚ަʣͰ͋Δ͜ͱΛ

౿·͑ͯ

( √
3

2
+ t,

1

2
− t

)
ͱ͓͖ɼQ͕C ্ʹ͋ΔΑ͏ͳ t > 0 ΛٻΊΕ͹Α͍ɻ 1© ΑΓɼ

( √
3

2
+ t−

√
3

2

)2

+

(
1

2
− t− 1

2

)2

= 1

੔ཧ͢Δͱɼ

2t2 = 1 ΑΓɼ t =

√
2

2

ΑͬͯɼٻΊΔQͷ࠲ඪ͸

( √
3 +

√
2

2
,
1−

√
2

2

)
Ͱ͋Δɻ·ͨɼͦͷͱ͖ͷ%OPQͷ໘ੵ͸

1

2

∣∣∣∣∣
1 +

√
3

2
· 1−

√
2

2
− 1 +

√
3

2
·
√
3 +

√
2

2

∣∣∣∣∣ =
1 +

√
2 +

√
6

4
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