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(x y 2z 6)k2 + (x 2y 3z + 2)k x + 3y + 2z + 2 = 0

( )

8
><

>:

x y 2z 6 = 0 1⃝

x 2y 3z + 2 = 0 2⃝

x + 3y + 2z + 2 = 0 3⃝

1⃝ɼ 2⃝ɼ 3⃝ ΑΓɼ x = 20, y = 2, z = 6

・ 2 ղ ・ β=
1

α
=

1

3 2
p

2

2 +
p

3

=
2 +

p
3

3 2
p

2
͋ ɻ ͜Δ Ε ɼ  Ί ΔͰ ͱ l,m ,n  ・ ΑΓͱ ͷ

2 +
p

3

3 2
p

2
=

m + n
p

2

2 + l
p

3

͋ ◌྆ ลΔ ɼ ・ ・ Λ・ ・Ͱ ͷ Ͱ ͷ ͱ

(2 +
p

3)(2 + l
p

3) = (3 2
p

2)(m + n
p

2)

͜ ΕΛ· Ί Δ ɼͱ ͱ (3l 3m + 4n + 4) + (2m 3n)
p

2 + (2l + 2)
p

3 = 0

l, m , n ͕ Ε ͨ༗ཧ ༻◌ ༻◌ ◌ ೝ ੑ�・ ・ Δ ɼ ・ ・ Ί Β Λ ɼͰ ͷ Ͱ Ͱ

3l 3m + 4n + 4 = 0, 2m 3n = 0, 2l + 2 = 0

͜ ղ ͘ΕΛ ɼͱ l = 1, m = 3, n = 2

・ 3 ղ ・     ݅◌・ Λ ・ ɼͷ sin
(
a

π

4

)
= 0 ͖ Δ͋ ɼͷ ͱ Ͱ ͷ Ͱ a ғ ͔◌ ൣ Βɼͷ

a =
π

4
,
5π

4
͋ ɻ ͖͜ Ε ͧΔ ・ ・ ・ ΕɼͰ ͷ ͱ ͷ

a =
π

4
͖ͷ ͱ π

4
cos

( π

4
+ π

)
+ i sin

( π

4

π

4

)
=

π

4

p
2

2
=

π
p

2

8

a =
5π

4
͖ͷ ͱ 5π

4
cos

(
5π

4
+ π

)

+ i sin

(
5π

4

π

4

)

=
5π

4

p
2

2
=

5π
p

2
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・ 4 ղ ・ Ε ͨ༩ ઢ◌์Β ・ ͱ x  
࣠

◌ ͱ ͷ  ◌ަ・ ・ x = 0, a Ͱ ͋ ɼ ͜Γ ͷ ◌ ൣ ғ Ͱ ઢ◌์ ・ ・ x  
࣠

◌ ͷ Լ

Δ ͜ ҙ ͢ஔ� ಛʹ Ґ ʹ ・ Δɻ ʹͱ a ≠0 ͠ ͯΑ ͍ɻͱ
( i) a > 0 ͖ ɼͷ ͱ

9

2
=

∫a

0

( (x2 ax)) dx =

[
x3

3
+ a

x2

2

] a

0

=

(
a3

3
+

a3

2

)

=
a3

6
) a = 3

(ii) a < 0 ͖ ɼͷ ͱ

9

2
=

∫0

a

( (x2 ax)) dx =

[
x3

3
+ a

x2

2

] 0

a

=

(
a3

3
+

a3

2

)

=
a3

6
) a = 3

Ҏ ◌্  ݅◌ΑΓɼ  Ί Δ・ ・ ɼ a = 3, 3 ͋ ΔɻͰ

・ 5 ղ ・
x + y

5
=

y + z

12
=

z + x

13
= k ͢ Δ ɼͱ ͱ

x + y = 5k 1⃝

y + z = 12k 2⃝

z + x = 13k 3⃝

1⃝+ 2⃝+ 3⃝ɿ 2(x + y + z) = 30k
◌྆ ล Λͷ 2  ΓͰ

x + y + z = 15k 4⃝

4⃝ ର� �ʹ ɼ 2⃝ɼ 3⃝ɼ 1⃝ ɼ ͦ Ε ͧ༻◌ 
Λ Δ Εͱ

x = 3k, y = 2k, z = 10k 5⃝

5⃝ ΑΓɼ

xyz = 60k3 6⃝

6⃝ ͱ xyz = 480 ΑΓɼ k = 2 ͋ Δ ɼͰ ͷ Ͱ 4⃝ ΑΓɼ

x + y + z = 15 2 = 30



େ◌ୖ 2 େ◌ୖ・ ʙ 4 ・ ͔ Βɼ 2 ͭ બΛ ・ ͠ ղɼ ・ ・ ・ ・ ɻͳ

େ◌ୖ 2 ・ ( બ ・ ・ ・ )

ղ ・ (1) S n ఆ  ・ ͔  ߲◌ॳΒɼ 1  ◌ެൺɼ r ͷ
◌ྻൺ・ ・ ͷ େ◌ୖ 1  � ◌߲◌ େ◌ୖΒ n  ߲◌· Ͱ ͷ ・ Ͱ ͋ Δ ͔Βɼ

Sn =
1 r n

1 r

(2) Tn rTn ͢� Λܭ Δ ɼͱ

Tn = 1 + 2r + 3r 2 + + nrn − 1

) rTn = r + 2r2 + 3r 3 + + (n 1)r n − 1 + nr n

Tn rTn = 1 + r + r 2 + + rn − 1 nr n

= Sn nrn

ʹނ  ɼ

Tn rTn = Sn nrn

(3) (2) ΑΓɼ (1 r )Tn = S n nrn
͋ Δ ͔ΒɼͰ

Tn =
S n

1 r

nrn

1 r
=

1 rn

(1 r )2

nrn

1 r
=

1 (n + 1)rn + nr n + 1

(1 r)2

(4) (2)
◌༷ಉ ʹ ɼͱ Un rUn ͢� Λܭ Δ ɼͱ

Un = 1 + 22r + 32r2 + + (n 1)2rn − 2 + n2r n − 1

) rUn = r + 22r 2 + + (n 2)2r n − 2 + (n 1)2r n − 1 + n2r n

(1 r )Un =

n∑

k = 1

(k2 (k 1)2 )rk− 1 n 2rn

( ลӈ ) =

n∑

k = 1

(2k 1)r k− 1 n2r n = 2Tn Sn n2rn

͕ ɼ ͠ ͕ͨ
ͬͯಘ ΒΕ

Un =
2Tn S n n2r n

1 r



େ◌ୖ 2 େ◌ୖ・ ʙ 4 ・ ͔ Βɼ 2 ͭ બΛ ・ ͠ ղɼ ・ ・ ・ ・ ɻͳ

େ◌ୖ 3 ・ ( બ ・ ・ ・ )

ղ ・ (1)
!

AM =
1

2
(

!
AE +

!
AF) ͋ ɻ ͜͜Δ ɼͰ Ͱ

!
AE =

!
AB +

!
BE =

!
AB + 2

!
AF

͠ ͕ͨͬɼͯ

!
AM =

1

2
(

!
AE +

!
AF) =

1

2
(

!
AB + 2

!
AF +

!
AF) =

1

2
(

!
AB + 3

!
AF) =

1

2

!
AB +

3

2

!
AF

(2)
!

CP =
!

CA +
!

AP ͋ ΓɼͰ !
AP ʹ ͍ͭͯ

!
AP = k

!
AM,

!
AP =

!
AF + l

!
FD

ͱ ఆɼ ・ k, l
༻◌ ◌ 

Λ 2 ௨ ද Γʹ Δɻ
!

FD =
!

AC = 2
!

AB +
!

AF Ͱ ͋ Δͷ Ͱ ɼ (1) ͷ
༻◌ ◌ Ռ ◌݁ ・ ɼ

!
AP = k

(
1

2

!
AB +

3

2

!
AF

)

=
k

2

!
AB +

3k

2

!
AF

!
AP =

!
AF + l(2

!
AB +

!
AF) = 2l

!
AB + (l + 1)

!
AF

͜ ΕΑΓɼ

8
><

>:

k

2
= 2l

3k

2
= l + 1

͜ ղ ͍ͯΕΛ ɼ

8
><

>:

k =
4

5

l =
1

5

͠ ͕ͨͬɼͯ
!

AP =
2

5

!
AB +

6

5

!
AF

Ҏ ◌্ ΑΓɼ

!
CP =

!
CA +

!
AP =

!
AC +

!
AP = 2

!
AB

!
AF +

2

5

!
AB +

6

5

!
AF =

8

5

!
AB +

1

5

!
AF

(3)
!

AB
!

AF = j
!

ABjj
!

AFj cos
2π

3
= 50 ͋ Δ Β͔ɼͰ (1) ͱ (2) Ռ ◌݁ ΑΓɼͷ

!
AM

!
CP =

(
1

2

!
AB +

3

2

!
AF

) (
8

5

!
AB +

1

5

!
AF

)

=
1

2

8

5
j

!
ABj2 +

(
1

2

1

5
+

3

2

8

5

)
!

AB
!

AF +
3

2

1

5
j

!
AFj2

= 80 + 115 + 30 = 65



େ◌ୖ 2 େ◌ୖ・ ʙ 4 ・ ͔ Βɼ 2 ͭ બΛ ・ ͠ ղɼ ・ ・ ・ ・ ɻͳ

େ◌ୖ 4 ・ ( બ ・ ・ ・ )

ղ ・  ม・ ・ X ・ ɼ 1,2 ͷ �ग़・ ・ Δ ・ ͷ  ・
2

6
=

1

3
ͱ ɼ 100 ճ ͷ ・෮࢙ ࢼ ͱ ͢  ߲◌◌ೋΔ ・ ・

ҙ ͢◌ै� �ʹ ʹ ・ Δɻͱ

(1)  ・ P (X = n) ・ ɼ

P (X = n) = 100Cn

(
1

3

) n (
2

3

) 100− n

=
100!

n!(100 n)!

2100− n

3100

(2) n = 0, 1, , 99 ର� �ʹ ɼ

P (X = n + 1)

P (X = n)
=

100!

(n + 1)!(99 n)!

299− n

3100

100!

n!(100 n)!

2100− n

3100

=
(100 n)!

(99 n)!

n!

(n + 1)!

1

2

ʹނ  ɼ
P (X = n + 1)

P (X = n)
=

100 n

2n + 2

(3)
P (X = n + 1) P (X = n)

P (X = n)
=

P (X = n + 1)

P (X = n)
1 =

100 n

2n + 2
1 =

98 3n

2n + 2

(4) (3) ΑΓɼ

(i) 0 ≦n ≦32 ͖ ɼͷ ͱ 98 3n > 0 ͋ Δ ɼͰ ͷ Ͱ P (X = n + 1) > P (X = n)

(ii) 33 ≦n ≦99 ͖ ɼͷ ͱ 98 3n < 0 ͋ Δ ɼͰ ͷ Ͱ P (X = n + 1) < P (X = n)

͠ ͕ͨͬ
ͯɼ

P (X = 0) < P (X = 1) < < P (X = 32) < P (X = 33)

P (X = 33) > P (X = 34) > > P (X = 100)

Ҏ ◌্ ΑΓɼ  Ί Δ n ・ ・ ɼͷ 33 ͋ ΔɻͰ


