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ୈ2ষ ํఔࣜɾෆ౳ࣜͱؔ਺

ୈ 2ষͰ͸ɼํఔࣜɾෆ౳ࣜͱؔ਺ʢͷάϥϑʣͷؔ܎ʹֶ͍ͭͯͿɽ

͸͡Ίʹ ਺ͷάϥؔ࣍਺ɾ2ؔ࣍ΕΒ͸ɼ1͜ʹޙఔࣜΛֶͿ͕ɼํ࣍ෆ౳ࣜɾ2࣍1

ϑͱີ઀ͳ͕ؔ͋܎Δ͜ͱ͕෼͔Δɽ͜ͷؔ܎Λ͔ͭΉ͜ͱ͸ɼߍߴ਺ֶͷ࠷΋େࣄ

ͳϙΠϯτͷ 1ͭʹͳ͍ͬͯΔɽ

͍ͯ༺਺Λؔ࣍໰୊Ͱ͋ͬͯ΋ɼ2ࢉܭෆ౳ࣜΛղ͘ͱ͖ʹ͸ɼ؆୯ͳ࣍ऴతʹɼ2࠷

ղ͘͜ͱʹͳΔɽ

ํఔࣜɾෆ౳͔ࣜΒάϥϑ΁ɼάϥϑ͔Βํఔࣜɾෆ౳ࣜ΁ɽࣗ༝ʹ͖ߦདྷ͢Δ·Ͱ

ཧղ͠Α͏ɽͯ͑ߟΔ͔΋͠Εͳ͍͕ɼͬ͘͡Γ͔͔͕ؒ࣌ʹ
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2.1 ෆ౳ࣜ࣍1

2ͭͷ਺͕౳͍͜͠ͱ͸౳߸ʢ=ʣΛͨͬ࢖౳ࣜͰද͞ΕΔΑ͏ʹɼ2ͭͷ਺ͷؒͷେখ

͸ɼෆ౳߸ʢ>΍ !ͳͲʣΛͯͬ࢖ද͞ΕΔɽ

1. ෆ౳ࣜͷੑ࣭

A. ෆ౳߸ͱͦͷಡΈํ

2ͭͷ਺ͷେখؔ܎͸ɼෆ౳߸ (a sign of inequality)Λ༻͍ͯද͞ΕΔɽͨͱ͑͹ɼʮ2ΑΓ 3ͷํ͕େ͖

͍ʯ͜ͱ͸ 2 < 3ͱද͞ΕΔɽ

ಡΈํ*1 ҙຯ

a < b a͸ bΑΓখ͍͞ʢa͸ bະຬͰ͋Δʣ

a ! b a͸ bҎԼͰ͋Δ a < b·ͨ͸ a = b

a > b a͸ bΑΓେ͖͍

a " b a͸ bҎ্Ͱ͋Δ a > b·ͨ͸ a = b

ʮʙҎ˓ʯ͸౳߸
ɾ
͋
ɾ
Γͷෆ౳߸ɼʮʙΑΓ˓˓˓ʯʮʙະຬʯ͸౳߸

ɾ
ͳ
ɾ
͠ͷෆ౳߸ͱཧղͰ͖Δɽ

B. ෆ౳ࣜͱ͸Կ͔

ͨͱ͑͹ʮ͋Δ਺ aΛ 2ഒ͔ͯ͠Β 3ΛՃ͑ͨ਺͸ɼ4ΑΓେ͖͍ʯ͜ͱ͸

2a + 3 > 4 · · · · · · · · · · · · · · · · · · · · · · 1©

ͱෆ౳߸Λ༻͍ͯද͢͜ͱ͕Ͱ͖Δɽ 1©ͷΑ͏ʹɼ2ͭͷࣜͷେখؔ܎Λෆ౳߸Λͯͬ࢖දͨ͠΋ͷΛෆ౳

ࣜ (inequality)ͱ͍͏ɽ

౳ࣜͷ৔߹ͱಉ͡Α͏ʹɼෆ౳߸ͷࠨଆʹ͋ΔࣜΛࠨล (left side)ɼӈଆʹ͋ΔࣜΛӈล (right side)ɼࠨ

ลͱӈลΛ͋Θͤͯ྆ล (both sides)ͱ͍͏ɽ 1©ͷࠨล͸ 2a + 3ɼӈล͸ 4Ͱ͋Δɽ

ʲྫ୊ 1ʳ࣍ͷจষΛෆ౳ࣜͰදͤɽ·ͨɼͦͷࠨลɼӈลΛ౴͑Αɽ
1. ʮaͱ 3ͷ࿨͸ɼbͷ 2ഒҎ্ʯ

2. ʮxͷ 2ഒ͔Β 3Ҿ͍ͨ਺͸ɼxͷ (−2)ഒΑΓখ͍͞ʯ

ʲղ౴ʳ

1. ʮaͱ 3ͷ࿨︸!!!!!!!︷︷!!!!!!!︸
a + 3

͸ɼbͷ 2ഒ︸!!!!︷︷!!!!︸
2b

Ҏ্ʯ → a + 3 ! 2b #ʮA ͸ B Ҏ্ʯ͸ A " B

ล͸ࠨ a + 3ɼӈล͸ 2bͰ͋Δɽ
2. ʮxͷ 2ഒ︸!!!!︷︷!!!!︸

2x

͔Β 3Ҿ͍ͨ਺

︸!!!!!!!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!!!!!!!︸
2x − 3

͸ɼxͷ (−2)ഒ︸!!!!!!!!!︷︷!!!!!!!!!︸
−2x

ΑΓখ͍͞ʯ

→ 2x − 3 < −2x #ʮA ͸ BΑΓখ͍͞ʯ͸ A < B

ล͸ࠨ 2x − 3ɼӈล͸ −2xͰ͋Δɽ

*1 ͷΑ͏ͳಡΈํ΋Α͘༻͍ΒΕΔɽ࣍

a < bɿʮa খͳΓ bʯɼa ! bɿʮa খͳΓΠίʔϧ bʯɼa > bɿʮa େͳΓ bʯɼa " bɿʮa େͳΓΠίʔϧ bʯ
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C. ෆ౳ࣜͷੑ࣭
ɾ
਺
ɾ
௚
ɾ
ઢ
ɾ
্
ɾ
ͷ
ɾ
఺
ɾ
ͷ
ɾ
Ҡ
ɾ
ಈΛΠϝʔδ͠ͳ͕Βɼෆ౳ࣜͷੑ࣭Λ͑ߟΑ͏ɽ

i) ྆ลʹಉ͡਺Λ଍ ʢ͢Ҿ͘ʣ৔߹ɹ˰ෆ౳߸ͷ͖޲͸มΘΒͳ͍ʢʡʻʡ͸ʡʻʡͷ··ʣ

a < bͷͱ͖ɼa + 2 < b + 2Ͱ͋Δɽ
a b

a + 2 b + 2
x

x

a < bͷͱ͖ɼa − 3 < b − 3Ͱ͋Δɽ
a b

a − 3 b − 3
x

x

ii) ྆ลʹɾਖ਼ɾͷɾ਺Λֻ͚ΔʢׂΔʣ৔߹ɹ˰ෆ౳߸ͷ͖޲͸มΘΒͳ͍ʢʡʻʡ͸ʡʻʡͷ··ʣ

a < bͷͱ͖ɼ2a < 2bͰ͋Δɽ

a b

2a 2bO

O

x

x

a < bͷͱ͖ɼ a
3
< b

3
Ͱ͋Δɽ

a b

a
3

b
3

O

O

x

x

iii) ྆ลʹɾෛɾͷɾ਺Λֻ͚ΔʢׂΔʣ৔߹ɹ˰ෆ౳߸ͷ͕͖޲ɾ൓ɾରɾʹɾͳɾΔʢʡʻʡ͸ʡʼʡʹมΘΔʣ

a < bͷͱ͖ɼ−2a > −2bͰ͋Δɽ

a b

−2a−2b O

O

x

x

a < bͷͱ͖ɼ− a
3
> − b

3
Ͱ͋Δɽ

a b

− a
3

− b
3

O

O

x

x

ʲྫ୊ 2ʳ

1. a > bͷͱ͖ɼ࣍ͷ ɹ ʹೖΔෆ౳߸Λॻ͚ɽ

i. a + 4 ɹ b + 4 ii. a − 2 ɹ b − 2 iii. a − 3 ɹ b − 3 iv. 3a ɹ 3b

v. 2a ɹ 2b vi. −3a ɹ − 3b vii. 4a ɹ 4b viii. −a ɹ − b

2. i. ʙv. ͷͦΕͧΕʹ͍ͭͯɼa > b, a < b, a " b, a ! bͷ͍ͣΕ͕੒Γཱ͔ͭ౴͑Αɽ

i. 5a < 5b ii. −2a < −2b iii. a − 4 < b − 4 iv. a
4
! b

4
v. − a

4
! − b

4

ʲղ౴ʳ

1. i. > ii. > iii. > iv. > v. > vi. < vii. > viii. <

2. i. a < b ii. a > b iii. a < b iv. a " b v. a ! b

ෆ౳ࣜͷੑ࣭

i) ͢΂ͯͷ࣮਺ cͰ a < b ⇔ a + c < b + c , a − c < b − c

ii) 0 < cͷͱ͖ a < b ⇔ ac < bc , a
c
< b

c

iii) c < 0ͷͱ͖ a < b ⇔ ac > bc , a
c
> b

c
ˡූٯ߸ʂ

͜ΕΒͷੑ࣭ʹΑΓɼp.57ͰֶͿΑ͏ʹɼෆ౳ࣜ΋ํఔࣜͱಉ͡Α͏ʹͯ͠ղ͘͜ͱ͕Ͱ͖Δɽ
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ʲ࿅श 3ɿෆ౳ࣜͷੑ࣭ʳ

ҎԼͷ ɹ ʹ͋ͯ͸·Δద౰ͳ਺ࣈΛ౴͑Αɽ

(1) x + 3 < 5

⇔ x + 3 − 3 < 5 − Ξ

⇔ x < Π

(2) 2x < 8

⇔ 2x × 1
2
< 8 × ΢

⇔ x < Τ

(3) − 3x " 15

⇔ − 3x ×
(
− 1

3

)
" 15 × Φ

⇔ x ! Χ

ʲղ౴ʳ

(1) Ξ: 3ɼΠ: 2 (2) ΢: 1
2
ɼΤ: 4 (3) Φ: − 1

3
ɼΧ: −5 #ෛͷ਺Λ྆ลʹ͔͚Δͱɼෆ౳߸

ͳΔɽʹ͖޲ٯ͕

2. ෆ౳ࣜͱͦͷղ๏࣍1

A. ෆ౳ࣜͱ͸Կ͔࣍1

ลɼӈลͱ΋ʢxࠨ ʹ͍ͭͯʣ࣍਺͕ 1 ҎԼͰ͋Δෆ౳ࣜΛɼʢx࣍ ʹ͍ͭͯͷʣ1 ෆ౳ࣜ࣍ (linear

inequality) ͱ͍͏ɽͨͱ͑͹ɼ࣍ͷࣜ͸͢΂ͯ ෆ౳ࣜͰ͋Δɽ࣍1

2x + 3 > 5x − 3, − x − 5 " 2x + 4, 2x − 3 < 7

ʢxʹ͍ͭͯͷʣෆ౳ࣜͷղ (solution)ͱ͸ɼෆ౳ࣜΛຬͨ͢ x x ลࠨ ӈล

−2 −1 −13 ˓

−1 1 −8 ˓

0 3 −3 ˓

1 5 2 ˓

2 7 7 ×
3 9 12 ×
4 11 17 ×

ͷ஋ͷ͜ͱΛ͍͏ɽͨͱ͑͹ɼ͍Ζ͍Ζͳ xʹ͓͍ͯɼෆ౳ࣜ

2x + 3 > 5x − 3 · · · · · · · · 1©

Λຬ͔ͨ͢Ͳ͏͔ௐ΂ͯΈΑ͏ɽx = −2ͷ࣌Λௐ΂Δͱ

ʢࠨลʣ= 2 × (−2) + 3 = −1
ʢӈลʣ= 5 × (−2) − 3 = −13

ͱͳΓɼࠨลͷํ͕େ͖͍ɽͭ·Γɼx = −2͸ղͰ͋Δɽ

͜ͷ͜ͱΛ܁Γฦͤ͹ɼӈ্ͷදΛ࡞Δ͕ࣄͰ͖ɼ 1©ͷղ͸ແ਺ʹ͋Δ͜ͱ͕෼͔Δɽ

ʲྫ୊ 4ʳ ෆ౳ࣜ 2x − 1 < x + 2ʹ͍ͭͯɼ࣍ͷ໰͍ʹ౴͑Αɽ

1. x = −2ͷͱ͖ɼࠨลͷ஋ɼӈลͷ஋ΛͦΕͧΕٻΊΑɽ·ͨɼx = −2͸ղʹͳΔ͔ɽ

2. x = 3ͷͱ͖ɼࠨลͷ஋ɼӈลͷ஋ΛͦΕͧΕٻΊΑɽ·ͨɼx = 3͸ղʹͳΔ͔ɽ

3. x = 4ͷͱ͖ɼࠨลͷ஋ɼӈลͷ஋ΛͦΕͧΕٻΊΑɽ·ͨɼx = 4͸ղʹͳΔ͔ɽ

ʲղ౴ʳ

1.ʢࠨลʣ= −5,ʢӈลʣ= 0ɼʢӈลʣͷํ͕େ͖͍ͷͰղʹͳΔɽ
2.ʢࠨลʣ= 5,ʢӈลʣ= 5ɼࠨลͱӈล͕౳͍͠ͷͰղʹͳΒͳ͍ɽ ล͕ӈลΑΓখ͘͞ͳ͍ͱɼղࠨ#

ʹͳΒͳ͍ɽ3.ʢࠨลʣ= 7,ʢӈลʣ= 6ɼʢӈลʣͷํ͕খ͍͞ͷͰղʹͳΒͳ͍ɽ
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B. ෆ౳ࣜͷղ๏ͱղͷਤࣔ

ෆ౳ࣜΛղ͘ (solve) ͱ͸ʮෆ౳ࣜͷɾ͢ɾ΂ɾͯͷղΛٻΊΔ͜ͱʯΛҙຯ͢Δɽ

p.55ͰֶΜͩੑ࣭͔Βɼෆ౳ࣜ΋ɼํఔࣜͱಉ͡Α͏ʹ
͍ ͜ ͏

Ҡ߲ (transposition)Λ༻͍ͯղ͘͜ͱ͕Ͱ͖Δɽ

ͨͱ͑͹ɼෆ౳ࣜ 1©͸࣍ͷΑ͏ʹղ͘͜ͱ͕Ͱ͖Δɽ

2x + 3 > 5x − 3
⇔ 2x − 5x > − 3 − 3 ˡҠ߲ͨ͠

⇔ −3x > − 6
⇔ x < 2 ˡ −3Ͱׂͬͨʢූ߸ͷٯ͕͖޲ʹͳΔʂʂʣ

͜͏ͯ͠ɼʮx ͸ 2ΑΓখ͚͞Ε͹ղʹͳΔʯ͜ͱ͕ٻΊΒΕΔɽ͜

x2

ؚ·ͳ͍

ͷ͜ͱ͸ɼ਺௚ઢΛ༻͍ͯӈਤͷΑ͏ʹද͢͜ͱ͕Ͱ͖Δɽ

Ұൠʹɼෆ౳ࣜͷղ͸ҎԼͷΑ͏ʹਤࣔ͢Δɽ

−3 < x −3 ! x x < −3 x ! −3

x−3

ؚ·ͳ͍

x−3

ؚΉ

x−3

ؚ·ͳ͍

x−3

ؚΉ

ෆ౳߸ <, >ͷͱ͖͸ɼڥ໨ΛʮനؙʯʮࣼΊઢʯͰද͢ɽ

Ұํɼෆ౳߸ !, "ͷͱ͖͸ɼڥ໨Λʮؙࠇʯʮਨ௚ઢʯͰද͢ɽ

ʲྫ୊ 5ʳ ͦΕͧΕͷਤ͕ද͢ɼෆ౳ࣜͷղΛ౴͑ͳ͍͞ɽ

1.

x3

2.

x4

3.

x1

4.

x−2

ʲղ౴ʳ

1. x " 3 2. x < 4 3. 1 < x 4. −2 " x

ղͷਤࣔ͸ɼ࣍ͰֶͿʮ࿈ཱෆ౳ࣜʯʹ͓͍͖ͯΘΊͯॏཁʹͳΔɽ

ʲྫ୊ 6ʳ ͷ࣍ ෆ౳ࣜΛղ͚ɽ·ͨɼͦͷղΛ਺௚ઢ্ʹදͤɽ࣍1

1. x − 8 < 5 2. 4x − 8 > 2x 3. 5 − 3x ! 7 − 10x

ʲղ౴ʳ ղΛද͢਺௚ઢ͸͢΂ͯɼӈཝ֎ʹॻ͍ͨɽ

1. x − 8 < 5⇔ x < 13 # x13

2. 4x − 8 > 2x
⇔ 2x > 8 ∴ x > 4 # x4

3. 5 − 3x ! 7 − 10x
⇔ 5x + 10x ! 7 − 5
⇔ 7x ! 2 ∴ x " 2

7
# x2

7
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ʲ࿅श 7ɿ1࣍ෆ౳ࣜʳ
ͷ࣍ ෆ౳ࣜΛղ͚ɽ·ͨɼͦͷղΛ਺௚ઢ্ʹදͤɽ࣍1

(1) −8x ! 32 (2) 2(x − 2) > 3(4 − x) + 4 (3) 3 − 5x − 1
3

> 2x + 1

ʲղ౴ʳ ղΛද͢਺௚ઢ͸͢΂ͯɼӈཝ֎ʹॻ͍ͨɽ

(1) − 8x ! 32
⇔ x ! −4 # x−4

ෛͷ਺Λֻ͚ΔɾׂΔͱ͖͸
ɾ
ٯ
ɾ
ූ
ɾ
߸

(2) 2(x − 2) > 3(4 − x) + 4
⇔ 2x − 4 > 12 − 3x + 4
⇔ 5x > 20 ∴ x > 4 # x4

(3) 3 − 5x − 1
3

> 2x + 1

⇔ 9 − (5x − 1) > 6x + 3 #྆ลΛ 3 ഒͨ͠

⇔ 9 − 5x + 1 > 6x + 3
⇔ − 11x > −7

⇔ x < 7
11

#ෛͷ਺Λֻ͚ΔɾׂΔͱ͖͸ɾٯɾූɾ߸

x7
11

ʲ࿅श 8ɿෆ౳ࣜͷղʳ
(1) ෆ౳ࣜ 2x − 3 < 7ʹ͓͍ͯɼx = −3͸ղʹͳΔ͔ɼx = 5͸ղʹͳΔ͔ɽ

(2) ෆ౳ࣜ −x − 5 " 2x + 4ʹ͓͍ͯɼx = −3͸ղʹͳΔ͔ɼx = 5͸ղʹͳΔ͔ɽ

ʲղ౴ʳ

(1) x = 5ͷͱ͖ɼࠨลɼӈลͱ΋ 7ʹͳΓɼղͰ͸ͳ͍ɽ #ʮࠨล͕ӈลɾΑɾΓɾখɾ͞ɾ͘ͳΔ x ͷ
஋ʯ͕ղͳͷͰɼ྆ล͕౳͍͠ͱ

͖͸ղͰ͸ͳ͍ɽ
x = −3͸ղʹͳΔɽ

(2) x = −3ͷͱ͖ɼࠨลɼӈลͱ΋ −2ʹͳΓɼղʹͳΔɽ #ʮࠨล͕ӈลɾҎɾ্ʹͳΔ x ͷ஋ʯ
͕ղͳͷͰɼ྆ล͕౳ͯ͘͠΋ղ

Ͱ͋Δɽ
x = 5͸ղͰ͸ͳ͍ɽ

C. ࿈ཱෆ౳ࣜ

࿈ཱෆ౳ࣜ (simultaneous inequalities) ͱ͸ɼ2ͭҎ্ͷຬͨ͢΂͖ෆ౳ࣜͷू·ΓΛ͢ࢦɽ࿈ཱෆ౳ࣜ

Λղ͘ͱ͸ɼશͯͷෆ౳ࣜΛಉ࣌ʹຬͨ͢ xͷൣғΛٻΊΔ͜ͱͰ͋Δɽ

ͨͱ͑͹ɼ࿈ཱෆ౳ࣜ




x − 3 < 5 · · · · · · · · 1©
3x + 1 ! 4x − 3 · · · · · · · · 2©

Λղ͜͏ɽ

1©ͷղ͸ x < 8Ͱ͋Γɼ 2©ͷղ͸ 4 ! xʹͳΔɽ͜ΕΒΛ·ͱΊͯਤࣔ͠Α͏ɽ

x8
1©

x < 8Λਤࣔͨ͠

⇒ x4 8
1©

2©

4 ! x΋ॻ͖ࠐΜͩ

⇒ x4 8
1©

2©

ಉ࣌ʹຬͨ͢෦෼ΛࣼઢͰਤࣔ

ʢ 1©ͱ 2©ͷԣઢ̎ຊ͕ॏͳΔ෦෼ʣ͜͏ͯ͠ɼ࿈ཱෆ౳ࣜͷղ͸ 4 ! x < 8ͱ෼͔Δɽ
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2ͭͷෆ౳ࣜΛಉ࣌ʹຬͨ͢ൣғ͕ͳ͍৔߹͸ʮղͳ͠ʯͱ౴͑Δɽ

ʲྫ୊ 9ʳ ҎԼͷਤʹ x < 0Λॻ͖ࠐΈɼಉ࣌ʹຬͨ͢ xͷൣғΛ౴͑ͳ͍͞ɽಉ࣌ʹຬͨ͢ xͷൣғ

͕ͳ͚Ε͹ɼʮղͳ͠ʯͱ౴͑ͳ͍͞ɽ

1.
x−2

2.
x2

3.
x3

4.
x1

ʲղ౴ʳ

1.
x−2 0

−2 " x < 0

2.
x20

x < 0

3.
x30

x < 0

4.
x10

ղͳ͠

ʲྫ୊ 10ʳ ࿈ཱෆ౳ࣜ




4x − 3 < 2x − 5 · · · · · · · · 1©
3x + 1 " 2x − 3 · · · · · · · · 2©

Λղ͚ɽ

ʲղ౴ʳ 1© ⇔ 2x < −2

⇔ x < −1

2© ⇔ x " −4

2ͭͷղΛಉ͡਺௚ઢ্ʹਤࣔ͢Ε͹ɼ࣍ͷΑ͏ʹͳΔɽ

x−4 −1

1©
2©

Αͬͯɼ−4 " x < −1͕ղʹͳΔɽ

࿈ཱෆ౳ࣜΛղ͘ͱ͖ʹ͸ඞͣɼղΛ਺௚ઢ্ʹॻ͖ද͢͜ͱɽ

D. 3ͭҎ্ͷࣜʹΑΔෆ౳ࣜ

ͨͱ͑͹ɼx͕ෆ౳ࣜ −2x + 6 < x < 4x − 3 · · · · · · · · 3©Λຬͨ͢ʹ͸ɼ−2x + 6 < xͱ x < 4x − 3Λಉ࣌ʹ

ຬͨͤ͹Α͍ɽͭ·Γɼ 3©Λղ͘ʹ͸࿈ཱෆ౳ࣜ
{
−2x + 6 < x
x < 4x − 3 Λղ͚͹Α͍ɽ

ʲྫ୊ 11ʳ ෆ౳ࣜ −2x + 6 < x < 4x − 3Λղ͚ɽ

ʲղ౴ʳ −2x + 6 < xͱ x < 4x − 3ΛͦΕͧΕղ͘ͱ

− 2x + 6 < x

⇔ 6 < 3x

⇔ 2 < x

x < 4x − 3

⇔ − 3x < −3

⇔ x > 1

2ͭͷղΛಉ͡਺௚ઢ্ʹਤࣔ͢Ε͹ɼ࣍ͷΑ͏ʹͳΔɽ

x1 2 Αͬͯɼ2 < x͕ղʹͳΔɽ
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ʲ࿅श 12ɿ࿈ཱෆ౳ࣜʳ
ͷ࿈ཱෆ౳ࣜΛղ͚ɽ࣍

(1)




11
4

x − 3
2
> 2x − 5

2
3

x + 1
6
! − 1

2
x − 3

2

(2)




0.25x − 0.18 " 0.6 − 0.14x
2
3

x + 1
6
! − 1

2
x − 3

2

ʲղ౴ʳ

(1) ·ͣɼ 11
4

x − 3
2
> 2x − 5Λղ͘ɽ

⇔ 11x − 6 > 8x − 20 #྆ลΛ 4 ഒͨ͠

⇔ 3x > −14

⇔ x > − 14
3

· · · · · · · · · · · · · · · · · · · · · · 1©

ɼʹ࣍
2
3

x + 1
6
! − 1

2
x − 3

2
Λղ͘ɽ

⇔ 4x + 1 ! −3x − 9 #྆ลΛ 6 ഒͨ͠

⇔ 7x ! −10

⇔ x ! − 10
7

· · · · · · · · · · · · · · · · · · · · · · 2©

͜ΕΒΛਤࣔͯ͠

− 10
7− 14

3

x
2©

1©

ͱͳΔͷͰɼղ͸ − 14
3
< x " − 10

7
Ͱ͋Δɽ

(2) ·ͣɼ0.25x − 0.18 " 0.6 − 0.14xΛղ͘ɽ

⇔ 25x − 18 " 60 − 14x #྆ลΛ 100 ഒͨ͠

⇔ 39x " 78
⇔ x " 2 · · · · · · · · · · · · · · · · · · · · · · 3©

ɼʹ࣍
2
3

x + 1
6
! − 1

2
x − 3

2
Λղ͘ɽ

⇔ 4x + 1 ! −3x − 9 #྆ลΛ 6 ഒͨ͠

⇔ 7x ! −10

⇔ x ! − 10
7

· · · · · · · · · · · · · · · · · · · · · · 4©

͜ΕΒΛਤࣔ͢Δͱ

2− 10
7

x

3©
4©

ͱͳΓɼڞ௨ղ͸ଘ͠ࡏͳ͍ͷͰɼ౴͑͸ղͳ͠ɽ
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E. ൃ ల ༺ෆ౳ࣜͷԠ࣍1

ʲ࿅श 13ɿ1࣍ෆ౳ࣜͷԠ༻ʳ
(1) A஍఺͔Β 15 km཭Εͨ B஍఺·Ͱา͍ͨɽ͸͡Ί͸͗ٸ଍Ͱຖ࣌ 5 kmɼ్த͔ΒർΕͨͷͰຖ

࣌ 3 kmͷ଎͞Ͱา͍ͨɽॴཁ͕ؒ࣌ ଍ͰԿ͗ٸҎ಺ͷͱ͖ɼؒ࣌4 kmҎ্า͍͔ͨٻΊΑɽ

(2) 5 %ͷ৯Ԙਫ 800 gͱ 8 %ͷ৯ԘਫΛԿ g͔ࠞͥͯɼ6 %Ҏ্ͷ৯ԘਫΛ࡞Γ͍ͨɽ8 %ͷ৯Ԙਫ

ΛԿ gҎ্ࠞͥΕ͹Α͍͔ٻΊΑɽ

ʲղ౴ʳ

(1) ཭Λڑ଍Ͱา͍ͨ͗ٸ x kmͱ͢Δɽ #ɹA B
ຖ࣌

5km
ຖ࣌

3km

x km (15−x)
km

ർΕͯา͍ͨڑ཭͸ (15 − x) kmͱͳΓɼา͘ͷʹ͔͔Δؒ࣌͸ͦΕͧ

Εɼ
x
5
ɼؒ࣌

15 − x
3

ͱͳΔɽؒ࣌ #ʢಓͷΓʣ
ʢ଎͞ʣ

=ʢؒ࣌ʣ

શମͷॴཁؒ࣌͸ Ҏ಺Ͱ͋Δ͔Βؒ࣌4
x
5
+ 15 − x

3
! 4 · · · · · · · · · · · · · · · · · · · · · · 1©

Λຬͨ͢ xΛٻΊΕ͹Α͍ɽ

1© ⇔ 3x + 5(15 − x) ! 60 #྆ลʹ 15 Λֻ͚ͨ

⇔ − 2x ! −15

⇔ x " 15
2
= 7.5 #ෛͷ਺Λֻ͚ΔɾׂΔͱ͖͸ɾٯɾූ

ɾ
߸

Αͬͯɼ͗ٸ଍Ͱ͸ 7.5 kmҎ্า͍ͨɽ

(2) 8%ͷ৯ԘਫΛ x gࠞͥΔͱͯ͠ɼx ʹ͍ͭͯղ͚͹Α͍ɽ5%ͷ৯Ԙ

ਫ 800 g ͷதʹ͸
(

5
100

× 800
)

g ͷ৯Ԙ༹͕͚͍ͯΔɽ·ͨɼࠞͥΔ #

৯Ԙਫ

ͷྔ (g)
৯Ԙͷ

ྔ (g)
5% 800 5

100 × 800
8% x 8

100 x

800 + x
5

100 ×800
+ 8

100 x
8%ͷ৯Ԙਫ x gͷதʹ͸ɼ

(
8

100
× x

)
gͷ৯Ԙ༹͕͚͍ͯΔɽ

͜ΕΒΛࠞͥͯɼೱ౓͕ 6 %Ҏ্ʹͳΔ͔Β
# ʢ৯Ԙͷྔʣ
ʢ৯Ԙਫͷྔʣ

=
ʢೱ౓ʣ

100

(
5

100
× 800 + 8

100
× x

)
÷ (800 + x) " 6

100
· · · · · · · · · · · · · · · · · · · · · · 2©

Λຬͨ͢ xΛٻΊΕ͹Α͍ɽ

2©⇔ 5
100

× 800 + 8
100

× x " 6
100

× (800 + x) #྆ลʹ 800 + x Λֻ͚ͨ

⇔ 5 × 800 + 8 × x " 6 × (800 + x) #྆ลʹ 100 Λֻ͚ͨ

⇔ 4000 + 8x " 4800 + 6x
⇔ 2x " 800
⇔ x " 400

Αͬͯɼ8 %ͷ৯Ԙਫ͸ 400 gҎ্ࠞͥΕ͹Α͍ɽ
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F. औΓಘΔൣғΛٻΊΔ

ʲ࿅श 14ɿऔΓಘΔൣғʙͦͷ̍ʙʳ
࣮਺ x͕ −2 < x < 4Ͱ͋Δͱ͖ɼҎԼͷ஋ͷऔΓಘΔൣғΛ౴͑Αɽ

(1) x + 3 (2) x − 2 (3) 2x (4) 2x − 5 (5) −2x

ʲղ౴ʳ

(1) − 2 < x < 4

⇔ −2 + 3 < x + 3 < 4 + 3

⇔ 1 < x + 3 < 7

(2) − 2 < x < 4

⇔ −2 − 2 < x − 2 < 4 − 2

⇔ −4 < x − 2 < 2
#ಉ͡਺Λ଍ͯ͠΋Ҿ͍ͯ΋ɼେখ
͸มΘΒͳ͍ɽ܎ؔ

(3) −2 < x < 4

⇔ 2 × (−2) < 2x < 2 × 4

⇔ −4 < 2x < 8

(4) − 2 < x < 4

⇔ − 4 < 2x < 8

⇔ −4 − 5 < 2x − 5 < 8 − 5

⇔ −9 < 2x − 5 < 3
#ਖ਼ͷಉ͡਺Λֻ͚ͯ΋ɼେখؔ܎
͸มΘΒͳ͍ɽ

(5) −2 < x < 4

⇔ −2 × (−2) > −2x > −2 × 4

⇔ 4 > −2x > −8 ∴ −8 < −2x < 4
#ෛͷಉ͡਺Λֻ͚Δͱɼେখؔ܎
͸ٯʹͳΔɽ

ʲ ൃ ల 15ɿऔΓಘΔൣғʙͦͷ̎ʙʳ
࣮਺ a͸খ਺ୈ 1ҐΛޒࣺ࢛ೖͯ͠ 4ʹͳΓɼ࣮਺ b͸খ਺ୈ 1ҐΛޒࣺ࢛ೖͯ͠ 6ʹͳΔͱ͍͏ɽ

1 a, bͷऔΓಘΔൣғΛෆ౳ࣜͰ౴͑Αɽ

2 3a + bͷऔΓಘΔൣғΛෆ౳ࣜͰ౴͑Αɽ

3 a − bͷऔΓಘΔൣғΛෆ౳ࣜͰ౴͑Αɽ

ʲղ౴ʳ

1 3.5 " a < 4.5, 5.5 " b < 6.5

2 3.5 ! a < 4.5ΑΓ 10.5 ! 3a < 13.5 #͢΂ͯͷลʹ 3 Λֻ͚ͨɽ

͜Εͱ 5.5 ! b < 6.5ΑΓ
10.5 ! 3a < 13.5

+) 5.5 ! b < 6.5

16 ! 3a + b < 20 ∴ 16 " 3a + b < 20

3 5.5 ! b < 6.5ΑΓ −6.5 < −b ! −5.5ʹͳΔͷͰ

3.5 ! a < 4.5

+) −6.5 < −b ! −5.5

−3 < a + (−b) < −1 ∴ −3 < a − b < −1
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2.2 ૅجఔࣜͷํ࣍2

͜͜Ͱ͸ɼ2ํ࣍ఔࣜͷղ๏ͷૅجΛֶͿɽ

A. ఔࣜͱ͸ํ࣍2

ʢxʹ͍ͭͯͷʣ2ํ࣍ఔࣜ (quadratic equation)ͱ͸ɼa ( \= 0)ɼbɼcΛఆ਺ͱͯ͠

ax2 + bx + c = 0

ͱ͍͏ܗͰදͤΔํఔࣜͷ͜ͱͰ͋Δɽ༩͑ΒΕͨ ఔࣜΛຬͨ͢ํ࣍2 xͷ஋Λɾ͢ɾ΂ɾͯٻΊΔ͜ͱΛʮ2࣍

ํఔࣜΛղ͘ʯͱ͍͍ɼͦͷ xͷ஋Λͦͷʮ2ํ࣍ఔࣜͷղʯͱΑͿɽ

B. Ҽ਺෼ղΛར༻ͨ͠ղ๏

ఔࣜํ࣍2 ax2 + bx + c = 0ͷࠨล͕Ҽ਺෼ղͰ͖Δ৔߹ʹ͸ɼதֶ·ͰͰֶΜͩΑ͏ʹɼҼ਺෼ղΛ༻

͍ͯղ͘ͷ͕Ұ൪Α͍ɽͨͱ͑͹ɼ2x2 − x − 3 = 0Λղ͘ͱɼ࣍ͷΑ͏ʹͳΔɽ

2x2 − x − 3 = 0 ⇔ (2x − 3)(x + 1) = 0

⇔ *22x − 3 = 0 ·ͨ͸ x + 1 = 0 ∴ x = 3
2
,−1 *3

ʲྫ୊ 16ʳ ఔࣜํ࣍2 3x2 + 2x − 8 = 0ͷࠨล͸Ҽ਺෼ղͰ͖ͯ
(
x + Ξ

) (
Π x − ΢

)
= 0

ͱมܗͰ͖Δɽ͔͜͜Β Τ = 0·ͨ͸ Φ = 0͕੒Γཱͭɽ

͜ͷ 2ͭͷ ఔࣜΛͦΕͧΕղ͍ͯํ࣍1 x = Χ ɼx = Ω ɽ

ʲղ౴ʳ Ξ : 2ɼΠ : 3ɼ΢ : 4ɼ

Τ : x + 2ɼΦ : 3x − 4ɼΧ : −2ɼΩ : 4
3

*2 ͜͜Ͱ༻͍ΒΕΔੑ࣭͸ɼ࣮਺ AɼB ʹ͍ͭͯͷੵͷੑ࣭
AB = 0 ⇐⇒ A = 0·ͨ͸ B = 0 ⇐⇒ A = 0͔ B = 0ͷҰํͰ΋੒Γཱͯ͹Α͍ʢ྆ํͰ΋Α͍ʣ
Ͱ͋Δɽ௨ৗͷձ࿩ʹ͓͚Δʮ·ͨ͸ʯͷҙຯ͸ɼʮͲͪΒ͔͕ਖ਼͘͠ɼ࢒Γ͸ؒҧ͍ʯͷҙຯͰ͋Δ͜ͱ͕ଟ͍ɽ͔͠͠ɼ਺ֶ

ʹ͓͚Δʮ·ͨ͸ʯ͸ʮগͳ͘ͱ΋ͲͪΒ͔͕ਖ਼͍͠ʢ྆ํͱ΋ਖ਼͍͠৔߹ΛؚΉʣʯͷҙຯͰ࢖ΘΕΔɽʮ·ͨ͸ʯͷѻ͍ʹͭ

͍ͯ͸ɼ਺ֶ A(p.2) ʹ͓͍ͯৄֶ͘͠Ϳɽ
*3 2 ͭͷղͷؒʹ͋ΔΧϯϚʮɼʯ͸ɼʮ·ͨ͸ʯͷ୅ΘΓʹ࢖ΘΕ͍ͯΔɽ
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ʲ࿅श 17ɿ2ํ࣍ఔࣜΛղ͘ʢҼ਺෼ղͷར༻ʣr
ͷ࣍ ఔࣜΛղ͚ɽํ࣍2

(1) x2 − 2x − 15 = 0 (2) x2 − 8x + 16 = 0 (3) 12x2 − 17x + 6 = 0

(4) 3x2 + 2x − 3 = −2x + 1 (5) 1
9

x2 + x + 2 = 0

ʲղ౴ʳ

(1) ลΛҼ਺෼ղͯ͠ࠨ (x + 3)(x − 5) = 0ͳͷͰɼx = −3 , 5ɽ
(2) ลΛҼ਺෼ղͯ͠ࠨ (x − 4)2 = 0ͳͷͰɼx = 4ɽ # x = 4 ·ͨ͸ x = 4ɼͭ·Γ x = 4

ͷΈ͕ద͢Δɽ
(3) ลΛҼ਺෼ղͯ͠ࠨ (4x − 3)(3x − 2) = 0ͳͷͰɼ x = 3

4
,

2
3
ɽ

(4) ࣜΛ੔ཧͯ͠ 3x2 + 4x − 4 = 0 ͱͳΓɼ͜ͷࠨลΛҼ਺෼ղͯ͠ #·ͣ͸ ax2 + bx + c = 0 ͷܗʹ੔
಴͢Δ(x + 2)(3x − 2) = 0ͳͷͰɼx = −2 , 2

3
ɽ

(5) ྆ลΛ 9 ഒ͢Δͱ x2 + 9x + 18 = 0 ͱͳΔͷͰɼࠨลΛҼ਺෼ղͯ͠ ਺͕੔਺Ͱͳ͍ͱɼҼ਺෼ղ͸܎#
΍Γʹ͍͘(x + 6)(x + 3) = 0ͳͷͰɼx = −6 , − 3ɽ

C. ʢxͷࣜʣ2 =ʢఆ਺ʣͷܗʹ͢Δղ๏

ఔࣜํ࣍2 x2 + 4x − 3 = 0͸ɼࠨลΛҼ਺෼ղͰ͖ͳ͍͕ɼ࣍ͷΑ͏ʹղ͘͜ͱ͕Ͱ͖Δɽ

x2 + 4x = 3 ˡఆ਺߲ΛӈลʹҠ߲

x2 + 4x + 4 = 3 + 4 ˡ྆ลʹ 4Λ଍͢ͱ

(x + 2)2 = 7 ˡࠨลΛ 2৐ͷܗʹͰ͖Δ

x + 2 = ±
√

7 ˡͭ·Γɼx + 2 =
√

7·ͨ͸ x + 2 = −
√

7

x = −2 ±
√

7 ˡͭ·Γɼx = −2 +
√

7·ͨ͸ x = −2 −
√

7

ʲྫ୊ 18ʳ ্ͱಉ͡Α͏ʹͯ͠ x2 + 6x − 13 = 0Λղ͜͏ɽ ʹ͸

x2 + 6x = Ξ ˡఆ਺߲ΛӈลʹҠ߲

x2 + 6x + Π = Ξ + Π ˡ྆ลʹ Π Λ଍͢

(x + ΢ )2 = Τ ˡࠨล͕ 2৐ͷܗʹͳͬͨ

x + ΢ = ±
√
Τ

x = Φ ±
√
Τ

͜Ε͸ɼxͷղ͕ Χ , Ω ͷ 2ͭ͋Δ͜ͱΛҙຯ͍ͯ͠Δɽ

ʲղ౴ʳ Ξ : 13ɼΠ : 9ɼ΢ : 3ɼΤ : 22ɼΦ : −3ɼΧ : −3 +
√

22ɼΩ : −3 −
√

22
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D. ఔࣜͷղͷެࣜํ࣍2

x2 ͷ܎਺͕ 1Ͱͳͯ͘΋ɼ࣍ͷΑ͏ʹ͠ ʢͯxͷࣜʣ2 =ʢఆ਺ʣͷܗʹͯ͠ղ͘͜ͱ͕Ͱ͖Δɽ

۩ମతͳ 2 ఔࣜํ࣍ Ұൠͷ ఔࣜํ࣍2
3x2 + 2x − 8 = 0 ax2 + bx + c = 0
3x2 + 2x = 8 ˡ ఆ਺߲ΛҠ߲ ˠ ax2 + bx = −c

x2 + 2
3

x = 8
3

ˡ x2 ͷ܎਺Λ̍ʹ͢Δ ˠ x2 + b
a

x = − c
a

x2 + 2
3

x +
(

1
3

)2
= 8

3
+

(
1
3

)2
ˡ

x ͷ܎਺ͷ൒෼ͷ
2 ৐Λ྆ลʹ଍͢ ˠ x2 + b

a
x +

(
b
2a

)2
= − c

a
+

(
b
2a

)2

(
x + 1

3

)2
= 25

9
ˡ (x +˓)2 Λ࡞Δ ˠ

(
x + b

2a

)2
= b2 − 4ac

4a2

x + 1
3
= ±

√
25
9
= ± 5

3
ˡ
ฏํࠜΛٻΊΔ
ʢͨͩ͠ɼb2 − 4acͷ
஋͸ 0 Ҏ্ͱ͢Δʣ

ˠ x + b
2a
= ±

√
b2 − 4ac

4a2 = ±
√

b2 − 4ac
2a

· · · · · · · · 1©

x = − 1
3
+ 5

3
, − 1

3
− 5

3
ˡ x ʹ͍ͭͯղ͘ ˠ x = −b ±

√
b2 − 4ac

2a

x = 4
3
,−2

(
ͭ·Γɼx = −b +

√
b2 − 4ac

2a
,
−b +

√
b2 − 4ac

2a

)

1©ΑΓԼͷมܗ͸ɼӈลʹ͋Δʮb2 − 4acʯͷ஋͕ 0Ҏ্Ͱͳ͍ͱ͍͚ͳ͍ɽ
ఔࣜͷղͷެࣜํ࣍2

2 ఔࣜํ࣍ ax2 + bx + c = 0 ͷղ͸ x = −b ±
√

b2 − 4ac
2a

ͱͳΔɽ͜ͷࣜΛ 2 ఔࣜͷղͷެํ࣍

ࣜ (formula of solution)ͱ͍͏ɽͨͩ͠ɼ͜ͷղ͸ b2 − 4ac " 0ͷͱ͖ʹݶΔɽ

b2 − 4ac < 0ͷͱ͖͸
√

b2 − 4ac͕ҙຯΛ΋ͨͣɼ2ํ࣍ఔࣜ ax2 + bx + c = 0ͷղ͸ଘ͠ࡏͳ͍ɽ

ʲྫ୊ 19ʳ

1. 2 ఔࣜํ࣍ 2x2 + 3x − 4 = 0 Λղ͜͏ɽղͷެࣜʹ a = Ξ , b = Π , c = ΢ Λ୅ೖͯ͠ɼ

x =
Τ ±

√
Φ

Χ

ͱͳΓɼ͜Ε͕ղͰ͋Δɽ

2. 2 ఔࣜํ࣍ x2 − 4x + 2 = 0 Λղ͜͏ɽղͷެࣜʹ a = Ω , b = Ϋ , c = έ Λ୅ೖͯ͠ɼ

x =
ί ± α

√
γ

ε

ͱͳΔɽ͜ΕΛ໿෼ͯ͠ɼղ x = η ΛಘΔɽ

ʲղ౴ʳ

(1) Ξ : 2ɼΠ : 3ɼ΢ : −4ɼղͷެࣜʹ୅ೖͯ͠ x =
−3 ±

√
32 − 4 · 2 · (−4)

2 · 2 =
−3 ±

√
41

4
Ͱ͋ΔͷͰɼ

Τ : −3ɼΦ : 41ɼΧ : 4

(2) Ω : 1ɼΫ : −4ɼέ : 2ɼղͷެࣜʹ୅ೖͯ͠ x =
−(−4) ±

√
(−4)2 − 4 · 1 · 2
2 · 1 =

4 ± 2
√

2
2

Ͱ͋ΔͷͰɼ

ί : 4ɼα : 2ɼγ : 2ɼε : 2ɼ 4 ± 2
√

2
2

=
2
(
2 ±
√

2
)

2
Ͱ͋ΔͷͰɼη : 2 ±

√
2
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ʲ࿅श 20ɿ2ํ࣍ఔࣜΛղ͘ʢղͷެࣜͷར༻ʣr
ͷ࣍ ఔࣜΛղ͚ɽํ࣍2

(1) x2 + 7x + 2 = 0 (2) x2 + 8x − 3 = 0 (3) x2 − x − 3 = 0

(4) x2 − 4x + 5 = 0 (5) 4x2 + 6x + 1 = 0 (6) 1
6

x2 + 1
2

x − 1
3
= 0

ղͷެࣜ͸҉ͯ͠هɼਖ਼֬ʹ͍͜࢖ͳͤΔΑ͏ʹ͠Α͏ɽ

·ͨɼ
√
ɹͷத͕ෛʹͳͬͨͱ͖ʢb2 − 4ac < 0ͷͱ͖ʣ͸ɼʮղͳ͠ʯͱ౴͑Ε͹Α͍ɽ

ʲղ౴ʳ

(1) x = −7 ±
√

72 − 4 · 1 · 2
2 · 1 =

−7 ±
√

41
2

(2) x =
−8 ±

√
82 − 4 · 1 · (−3)

2 · 1

=
−8 ± 2

√
19

2
= −4 ±

√
19

#ʮx ͷ܎਺͕ۮ਺ͷ৔߹ͷղͷެ
ࣜ (p.69)ʯΛ༻͍ͯ΋Α͍ɽ

# −8 ± 2
√

19
2

=
2

(
−4 ±

√
19

)

2

(3) x =
1 ±

√
(−1)2 − 4 · 1 · (−3)

2 · 1 =
1 ±
√

13
2

# b = −1 ͳͷͰ −b = 1 Ͱ͋Δɽ

(4) x =
4 ±

√
(−4)2 − 4 · 1 · 5

2 · 1 =
4 ±
√
−4

2
ɼ౴͑͸ղͳ͠ɽ #

√
−4 ͕ҙຯΛ΋ͨͳ͍ͨΊ

(5) x = −6 ±
√

62 − 4 · 4 · 1
2 · 4

=
−6 ± 2

√
5

8
=
−3 ±

√
5

4

#ʮx ͷ܎਺͕ۮ਺ͷ৔߹ͷղͷެ
ࣜ (p.69)ʯΛ༻͍ͯ΋Α͍ɽ

# −6 ± 2
√

5
8

=
2
(
−3 ±

√
5
)

8 4

(6) ํఔࣜͷ྆ลʹ 6Λֻ͚ͯ੔ཧ͢Δͱ x2 + 3x − 2 = 0ͱͳΔͷͰ ຊతʹ͸ɼ෼਺Λͳ͔ͯ͘͠Βج#
ղͷެࣜΛ͏࢖Α͏ʹ͠Α͏ɽ

x =
−3 ±

√
32 − 4 · 1 · (−2)

2 · 1 =
−3 ±

√
17

2

E. ఔࣜͷղͱҼ਺෼ղํ࣍2

ఔࣜͷํ࣍2 2ͭͷղ๏Λݟൺ΂ͯΈΑ͏ɽ

i)Ҽ਺෼ղΛར༻ͨ͠ղ๏ ii)ղͷެࣜΛ༻͍ͨղ๏

x2 − 3x − 18 = 0 x2 − 5x − 3 = 0

(x − 6)(x + 3) = 0 ˡࠨลͷҼ਺෼ղˠ ʁʁʁ

x = 6,−3 ˡํఔࣜͷղˠ x = 5 ±
√

37
2

ˡʮղͷެࣜʯͰٻΊͨ

i), ii)Λݟൺ΂ͯɼx2 − 5x − 3ͷҼ਺෼ղΛಘΔɽ

x2 − 3x − 18 =
(
x − 6︸︷︷︸
ղͷ 1 ͭ

)(
x − (−3)︸︷︷︸
΋͏ 1 ͭͷղ

)
x2 − 5x − 3 =

(
x − 5 +

√
37

2︸!!!︷︷!!!︸
ղͷ 1 ͭ

)(
x − 5 −

√
37

2︸!!!︷︷!!!︸
΋͏ 1 ͭͷղ

)

ɼࡍ࣮

(
x − 5 +

√
37

2

) (
x − 5 −

√
37

2

)
Λల։͢Ε͹ɼ͜ͷҼ਺෼ղ͕ਖ਼͍͠ͱ෼͔Δɽ
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ʲྫ୊ 21ʳ x2 − 3x + 1Λ࣮਺ͷൣғͰҼ਺෼ղ͠ͳ͍͞ʢҼ਺ʹ͸ແཧ਺ؚ͕·Εͯ΋Α͍ʣɽ

ʲղ౴ʳ ఔࣜํ࣍2 x2 − 3x + 1 = 0Λղ͚͹ɼx = 3 ±
√

5
2

ͱͳΔͷͰ #ղͷެࣜΛ༻͍ͯղ͘

x2 − 3x + 1 =

x −

3 −
√

5
2





x −

3 +
√

5
2




F. ਺ʙ൑ผࣜݸఔࣜͷղͷํ࣍2 D

ղͷެࣜͷࠜ߸
√
ɹ಺ͷ b2 − 4acΛɼ2ํ࣍ఔࣜͷ൑ผࣜ (discriminant) ͱ͍͍ɼDͰද͢ɽ

਺ݸఔࣜͷ൑ผࣜͱղͷํ࣍2

ఔࣜํ࣍2 ax2 + bx + c = 0ͷղͷݸ਺Λௐ΂Δʹ͸൑ผࣜ D = b2 − 4acͷූ߸Λௐ΂Ε͹Α͍ɽ

i) D = b2 − 4ac > 0ͷͱ͖ɼղ͸ 2ͭଘ͢ࡏΔɽ

ii) D = b2 − 4ac = 0ͷͱ͖ɼղ͸ 1ͭଘ͢ࡏΔɽ

͜ͷͨͩ 1ͭͷղ͸ॏղ (multiple solution)ͱΑ͹ΕΔɽ

iii) D = b2 − 4ac < 0ͷͱ͖ɼղ͸ଘ͠ࡏͳ͍ɽ

D = 0ͷͱ͖ɼ2ํ࣍ఔࣜ ax2 + bx + c = 0ͷղ͸ x = −b +
√

0
2a

,
−b −

√
0

2a
Ͱ͋ΓɼͲͪΒ΋

x = − b
2a
ʹ౳͘͠ͳΓɼ

ɾ
ղ͕

ɾ
ॏͳͬͯ͠·͏ɽ͜Ε͕ɼ

ɾ
ॏ
ɾ
ղͷݯޠͰ͋Δ*4ɽ

ʲྫ୊ 22ʳ ఔࣜํ࣍2 x2 − (k − 1)x + 1
4

k2 + k + 1 = 0ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

1. k = 2ͷͱ͖ɼղ͸͍ͭ͋͘Δ͔ɽ 2. k = −4ͷͱ͖ɼղ͸͍ͭ͋͘Δ͔ɽ

3. ൑ผࣜ DΛ kͷࣜͰදͤɽ 4. ղ͕ ΔͨΊͷ͢ࡏଘݸ2 kͷൣғΛٻΊΑɽ

ʲղ౴ʳ

1. k = 2ͷͱ͖ɼ2ํ࣍ఔࣜ͸ x2 − x + 4 = 0ͱͳΔɽ

D = (−1)2 − 4 · 1 · 4 = −15 < 0

Ͱ͋ΔͷͰɼղ͸ଘ͠ࡏͳ͍ɽ

2. k = −4ͷͱ͖ɼ2ํ࣍ఔࣜ͸ x2 + 5x + 1 = 0ͱͳΔɽ

D = 52 − 4 · 1 · 1 = 21 > 0

Ͱ͋ΔͷͰɼղ͸ 2ͭଘ͢ࡏΔɽ
3. x2 ͷ܎਺͸ 1ɼxͷ܎਺͸ −(k − 1)ɼఆ਺߲͸ 1

4
k2 + k + 1Ͱ͋ΔͷͰ

D = {−(k − 1)}2 − 4 · 1 ·
(

1
4

k2 + k + 1
)

# {−(k − 1)}2 = (k − 1)2

= k2 − 2k + 1 − k2 − 4k − 4 = −6k − 3

4. D = −6k − 3 > 0Λղ͍ͯ k < − 1
2
ɽ

*4 ͳ਺ֶͷఆٛʹΑΕ͹ɼຊདྷ͸ॏࠜີݫ (multiple root)ͱΑͿ΂͖Ͱ͋Δɽ͔͠͠ɼߍߴ਺ֶʹ͓͍ͯ͸ʮॏղʯͱ͍͏ݴ༿͕
తʹ༻͍ΒΕ͍ͯΔɽ13th-note༺׳ ਺ֶ I ΋ݱঢ়ʹै͏͜ͱͱ͢Δɽ

—13th-note— 2.2 ·ૅجఔࣜͷํ࣍2 · · 65



ʲ࿅श 23ɿ2ํ࣍ఔࣜͷղͱҼ਺෼ղʳ
ҎԼͷ Λɼ࣮਺ͷൣғͰҼ਺෼ղͤΑɽࣜ࣍2

(1) x2 + 7x − 4 (2) x2 − 2x − 5 (3) 2x2 − 4x + 1

ʲղ౴ʳ

(1) x2 + 7x − 4 = 0Λղ͚͹ɼx = −7 ±
√

65
2

ͱͳΔͷͰ

x2 + 7x − 4 =

x −

−7 +
√

65
2





x −

−7 −
√

65
2




(2) x2 − 2x − 5 = 0Λղ͚͹ɼx = 1 ±
√

6ͱͳΔͷͰ

x2 − 2x − 5 =
{
x − (1 −

√
6)

} {
x − (1 +

√
6)

}

=
(
x − 1 +

√
6
) (

x − 1 −
√

6
)

(3) 2x2 − 4x + 1 = 0Λղ͚͹ɼx = 2 ±
√

2
2

ͱͳΔɽ

2x2 − 4x + 1 = 2
(
x2 − 2x + 1

2

)
# 2x2 − 4x + 1 = 0 ͷղͱ

x2 − 2x + 1
2
= 0 ͷղ͸

Ұக͢Δ

= 2

x −

2 +
√

2
2





x −

2 −
√

2
2




ʲ࿅श 24ɿ2ํ࣍ఔࣜͷղͷݸ਺ͷ൑ผʳ
ఔࣜํ࣍2 x2 + (2a − 1)x + a2 − 2a + 4 = 0ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

(1) ൑ผࣜ DΛ aͷࣜͰදͤɽ (2) ղ͕ଘ͠ࡏͳ͍ͨΊͷ aͷ৚݅ΛٻΊΑɽ

ʲղ౴ʳ

(1) x2 ͷ܎਺͸ 1ɼxͷ܎਺͸ 2a − 1ɼఆ਺߲͸ a2 − 2a + 4Ͱ͋ΔͷͰ

D = (2a − 1)2 − 4 · 1 · (a2 − 2a + 4)

= 4a2 − 4a + 1 − 4a2 + 8a − 16
= 4a − 15

(2) D = 4a − 15 < 0Λղ͍ͯ a < 15
4
ɽ
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G. xͷ܎਺͕ۮ਺ͷ৔߹

ఔࣜํ࣍2 ax2 + bx+ c = 0ʹ͓͍ͯ b͕ۮ਺ͷ৔߹Λ͑ߟΑ͏ɽb = 2b′ ͱ͓͍ͯɼax2 + 2b′x+ c = 0ʹ

ղͷެࣜΛ༻͍Δͱɼ࣍ͷΑ͏ʹͳΔɽ

۩ମతͳ 2 ఔࣜํ࣍ Ұൠͷ ఔࣜํ࣍2
x2 + 8x + 3 = 0 ax2 + 2b′x + c = 0

x = −8 ±
√

82 − 4 · 1 · 3
2

x =
−2b′ ±

√
(2b′)2 − 4ac
2a

=
−8 ±

√
64 − 12

2
= −2b′ ±

√
4b′2 − 4ac

2a

=
−8 ± 2

√
13

2
= −2b′ ± 2

√
b′2 − ac

2a

= −4 ±
√

13 ˡ̎Ͱ໿෼ = −b′ ±
√

b′2 − ac
a

ˡ̎Ͱ໿෼

͜͏ͯ͠ɼඞͣࢉܭͷޙ࠷ʹ 2Ͱ໿෼͢Δඞཁ͕͋ΔͱΘ͔ΔɽͦͷͨΊɼb͕ۮ਺ͷ৔߹ʹ͸ɼղͷެ

ࣜΛผʹ༻ҙͯ͠ɼ͜ͷखؒΛ͸͡Ί͔Βճආ͢Δ͜ͱ͕Ͱ͖Δɽ

xͷ܎਺͕ۮ਺ͷ৔߹ͷղͷެࣜɾ൑ผࣜ

D " 0ͷͱ͖ɼ2ํ࣍ఔࣜ ax2 + 2b′x + c = 0ͷղ͸ x = −b′ ±
√

b′2 − ac
a

Ͱ͋Δʢ D < 0ͷͱ͖͸ղͳ

͠ʣɽ·ͨɼղͷݸ਺͸ɼ
D
4
= b′2 − acͷූ߸Λௐ΂Ε͹Α͍ɽ

D
4
ʹΑΔղͷ൑ผ͸׳ΕΔͱେม͍࢖΍͍͢ɽҰํɼx = −b′ ±

√
b′2 − ac

a
͸͍࢖ʹ͍͘ͱײ

͡Δਓ΋͍ΔɽͦͷΑ͏ͳਓ͸ɼ௨ৗͷղͷެࣜͰ୅༻͢Ε͹Α͍ɽ

ʲྫ୊ 25ʳ ఔࣜํ࣍2 x2 − 6x + 4 = 0Λղ͚ɽ

ʲղ౴ʳ xͷ܎਺͕ۮ਺ͷ৔߹ͷղͷެࣜΑΓ

x =
−(−3) ±

√
(−3)2 − 1 · 4
1

= 3 ±
√

5

ʲྫ୊ 26ʳ Τɼέʹ͸ʮ͋Δʯʮͳ͍ʯͷ͍ͣΕ͔Λ౴͑ͳ͍͞ɽ

1. x2 + 14x + 4 = 0ͷ൑ผࣜΛ Dͱ͢Δɽ D
4
= b′2 − acʹɼb′ = Ξ , a = 1, c = Π Λ୅ೖͯ͠ɼ

D
4
= ΢ ͱ෼͔ΔɽΑͬͯɼ͜ͷ ఔࣜͷղ͸ํ࣍2 Τ ɽ

2. 3x2 − 16x + 12 = 0ͷ൑ผࣜΛ Dͱ͢Δɽ D
4
= b′2 − acʹɼb′ = Φ , a = Χ , c = Ω Λ୅

ೖͯ͠ɼ
D
4
= Ϋ ͱ෼͔ΔɽΑͬͯɼ͜ͷ ఔࣜ͸ղΛํ࣍2 έ ɽ

ʲղ౴ʳ

1. Ξ : 7ɼΠ : 4ɼ΢ : D
4
= 72 − 1 · 4 = 45ɼΤ :͋Δ # D Λ௚઀͢ࢉܭΔʹ͸ɼ14 ͷ 2

৐Λ͠ࢉܭͳ͍ͱ͍͚ͳ͍ɽ

2. Φ : −8ɼΧ : 3ɼΩ : 12ɼΫ : D
4
= (−8)2 − 3 · 12 = 28ɼέ :͋Δ
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ʲ࿅श 27ɿ2ํ࣍ఔࣜͷղͷݸ਺ͷ൑ผʢxͷ܎਺͕ۮ਺ͷ৔߹ʣr

3x2 − 2(m + 1)x + 1
3

m2 + m = 0ͷղͷݸ਺͸ɼఆ਺ mͷ஋ʹΑͬͯͲͷΑ͏ʹมΘΔ͔ௐ΂Αɽ

ʲղ౴ʳ 3x2 − 2(m + 1)x + 1
3

m2 + m = 0ͷ൑ผࣜΛ Dͱ͢Δͱ

D
4
= {−(m + 1)}2 − 3 ·

(
1
3

m2 + m
)

# x ͷ܎਺͕ۮ਺ͷ৔߹ͷ൑ผࣜ
(p.69)

= m2 + 2m + 1 − m2 − 3m = −m + 1

i) −m + 1 > 0ɼͭ·Γ m < 1ͷͱ͖
D
4
> 0ͱͳΓɼํఔࣜͷղ͸ 2ͭଘ͢ࡏΔɽ

ii) −m + 1 = 0ɼͭ·Γ m = 1ͷͱ͖
D
4
= 0ͱͳΓɼํఔࣜͷղ͸ 1ͭଘ͢ࡏΔɽ #ͭ·ΓɼॏղΛ΋ͭɽ

iii) −m + 1 < 0ɼͭ·Γ m > 1ͷͱ͖
D
4
< 0ͱͳΓɼํఔࣜͷղ͸ଘ͠ࡏͳ͍ɽ

Ҏ্ i)ʙiii)ΑΓɼղͷݸ਺͸࣍ͷΑ͏ʹͳΔɽ

m < 1ͷͱ͖ ݸ2 m = 1ͷͱ͖ ݸ1 m > 1ͷͱ͖ ݸ0

ʲ ൃ ల 28ɿ2ํ࣍ఔࣜΛղ͘ʢ܎਺ʹࠜ߸ΛؚΉ৔߹ʣr
ͷ࣍ ఔࣜΛղ͚ɽํ࣍2

1
√

2x2 − 4x −
√

2 = 0 2 2
(
2 −
√

3
)

x2 + 2
(
1 −
√

3
)

x + 1 = 0

ʲղ౴ʳ

1 ํఔࣜͷ྆ลʹ
√

2Λֻ͚ͯ੔ཧ͢Δͱ #·ͣ x2 ͷ܎਺͸༗ཧ਺ʹ͓ͯ͠

͘ͱΑ ʢ͍ղͷ෼฼Λ༗ཧԽ͠ͳ

Ήʣࡁͯ͘
2x2 − 4

√
2x − 2 = 0

⇔ x2 − 2
√

2x − 1 = 0

xͷ܎਺͕ۮ਺ͷ৔߹ͷղͷެࣜΑΓ

x =
√

2 ±
√

(
−
√

2
)2 − 1 · (−1) =

√
2 ±
√

3

2 ํఔࣜͷ྆ลʹ 2 +
√

3Λֻ͚ͯ੔ཧ͢Δͱ #·ͣ x2 ͷ܎਺͸༗ཧ਺ʹ͓ͯ͠

͘ͱΑ ʢ͍ղͷ෼฼Λ༗ཧԽ͠ͳ

Ήʣɽࡁͯ͘
2(4 − 3)x2 + 2

(
−1 −

√
3
)

x +
(
2 +
√

3
)
= 0

⇔ 2x2 − 2
(
1 +
√

3
)

x + 2 +
√

3 = 0

xͷ܎਺͕ۮ਺ͷ৔߹ͷղͷެࣜΑΓ

x =

(
1 +
√

3
)
±

√{
−

(
1 +
√

3
)}2 − 2 ·

(
2 +
√

3
)

2

=
1 +
√

3 ±
√

4 + 2
√

3 − 4 − 2
√

3
2

=
1 +
√

3
2
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2.3 ؔ਺

1. ؔ਺ͱ͸

A. ؔ਺ͱ͸Կ͔

ʮ࣮਺ xΛܾΊΕ͹ͨͩ 1ͭͷ࣮਺͕ܾ·ΔࣜʯΛʢxͷʣؔ ਺ (function)ͱ͍͍ɼ f (x)ɼg(x)ͷΑ͏ʹද

͢*5ɽ·ͨɼ͜ͷͱ͖ͷ xΛม਺ (variable)ͱ͍͏ɽ

ͨͱ͑͹ɼ3 m3 ͷਫ͕ೖ͍ͬͯΔਫ૧΁ɼຖ෼ 2 m3 ͷׂ߹ͰਫΛೖΕΔ͜ͱΛ͑ߟΔɽਫΛ x෼ؒೖΕ

x
ʢม਺ʣ

2x + 3
(
= f (x)

)
f

ؒ࣌ (x)͔ΒਫͷྔΛܾΊΔنଇ

3 9
(
= f (3)

)ʢ஋ʣ

f
x = 3Λ f (x)ʹ୅ೖͯ͠ 9ΛಘΔ

ͷɼਫ૧ͷதͷਫͷྔ͸ޙͨ 2x + 3 (m3)Ͱ͋Δɽ

ͭ·Γɼʮਫ૧ͷதͷਫͷྔ (m3)ʯ͸ x ʹΑܾͬͯ·Δͷ

ͰɼͦΕΛ f (x)ͱ͓͚͹

f (x) = 2x + 3 · · · · · · · · 1©

ͱॻ͘͜ͱ͕Ͱ͖Δɽ 1©ͷม਺ xʹɼx = 3Λ୅ೖ͢Ε͹

f (3) = 2 · 3 + 3 = 9

ͱͳͬͯɼ3ඵޙͷਫͷྔ͸ 9 m3 ͱ෼͔Δɽ

͜͜Ͱɼ f (3)͸ؔ਺ f (x)ʹ x = 3Λ୅ೖͯ͠ಘΒΕΔ஋ (value)ͱ͏ݴɽ

Δؔ਺ͷಛผͳ৔߹ʹͳΔɽ͚͓ʹߍߴͷϖʔδͰֶͿΑ͏ʹɼதֶͰֶΜͩؔ਺ͷఆٛ͸ɼ࣍

ʲྫ୊ 29ʳ 1ล x cmͷਖ਼ํܗʹ͓͍ͯʮʢxʹΑܾͬͯ·Δʣਖ਼ํܗͷ໘ ʢੵcm2ʣʯΛ g(x)ͱ͢Ε͹

x x2
(
= g(x)

)g
ਖ਼ํܗͷ 1ลͷ௕͞ (x)͔Β
໘ੵΛܾΊΔنଇ

g(x) = x2

ͱͳΔɽ͜ͷ g(x)ʹ͍ͭͯ g(4)ΛٻΊͳ͍͞ɽ

·ͨɼͦͷ஋͸ɼͲΜͳਤܗͷ໘ੵΛ݁ͨ͠ࢉܭՌʹͳΔ͔ɽ

ʲղ౴ʳ g(4) = 42 = 16ɼ1ล͕ 4 cmͷਖ਼ํܗͷ໘ੵ (cm2)Λද͍ͯ͠Δɽ

ʲྫ୊ 30ʳ ͋Δؔ਺ h(x)͕ h(x) = 2x2 − 3x + 3Ͱද͞ΕΔͱ͖ɼh(1), h(−2)ͷ஋ΛٻΊΑɽ

ʲղ౴ʳ 2x2 − 3x + 3ʹ x = 1, x = −2Λ୅ೖ͢Ε͹Α͍ɽ
h( 1 ) = 2 · 1

2 − 3 · 1 + 3 = 2
h( −2 )= 2 · ( −2 )2− 3 · −2 + 3 = 17

*5 p(x)ɼa(x) ͳͲͰ΋Α͍͕ɼؔ਺ (function) ͷ಄จࣈͰ͋Δ f ͔ΒΞϧϑΝϕοτॱʹɼgɼh ͳͲͰ͋Δ͜ͱ͕ଟ͍ɽ·ͨɼ
େจࣈͷ FɼG ͳͲ΋࢖ΘΕΔɽ
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ʲ࿅श 31ɿؔ਺Λද͢ʳ
Λ౴͑ΑɽࣈΊΑɽ·ͨɼͦΕͧΕɼม਺Λද͢จٻͷؔ਺Λ࣍

(1) ॎ͕ 4ɼԣ͕ xͷ௕ํܗͷ໘ੵ a(x)

(2) 6 m3 ͷਫ͕ೖ͍ͬͯΔਫ૧΁ɼຖ෼ 3 m3 ͷׂ߹ͰਫΛೖΕͨͱ͖ͷɼw෼ޙͷਫͷྔ b(w) m3

ʲղ౴ʳ

(1) a(x) = 4xɼม਺͸ x (2) b(w) = 3w + 6ɼม਺͸ w

ʲ࿅श 32ɿؔ਺ͷ஋ʳ
f (x) = 2x + 3, g(x) = x2, h(x) = 2x2 − 3x + 3ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

(1) f (2), f (5), g(2), g(5)ΛٻΊΑɼ·ͨɼʮx = 2tͷͱ͖ͷ f (x)ͷ஋ʯͰ͋Δ f (2t)Λ tͷࣜͰදͤɽ

(2) h(a), h(2t)ͷ஋ΛٻΊΑʢa, tΛ༻͍ͯΑ͍ʣɽ

ʲղ౴ʳ

(1) f (2) = 2 · 2 + 3 = 7, f (5) = 2 · 5 + 3 = 13
g(2) = 22 = 4, g(5) = 52 = 25 f (2t) = 2 · (2t) + 3 = 4t + 3 #ͨͱ͑͹ɼt = 1 ͷͱ͖͸ f (2) ͷ

஋ʹͳΔɽ(2) h( a ) = 2 · a 2 − 3 · a + 3 = 2a2 − 3a + 3
h( 2t )= 2 · ( 2t )2− 3 · 2t + 3 = 8t2 − 6t + 3

B. ؔ਺ͷఆٛҬɾ஋Ҭɾ࠷େ஋ɾ࠷খ஋

தֶͰֶΜͩؔ਺ͱಉ͡Α͏ʹɼఆٛҬɼ஋Ҭɼ࠷େ஋ɼ࠷খ஋Λ͑ߟΔ͜ͱ͕Ͱ͖Δɽ

ͨͱ͑͹ɼp.71 ͷؔ਺ f (x) ͷྫʹ͓͍ͯɼਫ૧ͷ༰ੵ͕

x

ʢఆٛҬʣ

0 ! x ! 5

2x + 3
(
= f (x)

)

ʢ஋Ҭʣ

0 ! f (x) ! 13

f
ؒ࣌ (x)͔ΒਫͷྔΛܾΊΔنଇ

13m3 Ͱ͋ͬͨͳΒ͹ɼ f (x) = 2x + 3 ͷ
͍͍͖ͯ͗

ఆٛҬ (domain) ͸

0 ! x ! 5Ͱ͋Δɽͱ͍͏ͷ΋ɼ5 < xͰ͸ਫ૧͔Βਫ͕͋;

Εͯ͠·͏͠ɼx < 0͸ҙຯͰ͸ҙຯΛ΋ͨͳ͍ɽ

·ͨɼ f (x)ͷ
ͪ ͍ ͖

஋Ҭ (range)͸ 0 ! f (x) ! 13ɼ࠷খ஋ (min-

imum value)͸ f (0) = 0ɼ࠷େ஋ (maximum value)͸ f (5) = 13Ͱ͋Δɽ

ʲྫ୊ 33ʳ 1ล x cmͷਖ਼ํܗʹ͓͍ͯɼʮʢxʹΑܾͬͯ·Δʣਖ਼ํܗͷ໘ ʢੵcm2ʣʯΛදؔ͢਺ g(x) = x2

x x2
(
= g(x)

)g
ਖ਼ํܗͷ 1 ลͷ௕͞ (x) ͔Β

໘ੵΛܾΊΔنଇ

ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

1. x = 2͸ఆٛҬʹؚ·ΕΔ͔ɽx = −1, x = 0͸Ͳ͏͔ɽ

2. ఆٛҬΛ 1 ! x < 5ͱͨ͠ͱ͖ɼg(x)ͷ஋ҬΛٻΊΑɽ

ΊΑɽٻେ஋͕͋Ε͹࠷খ஋ɾ࠷

ʲղ౴ʳ

1. x = 2͸ఆٛҬʹؚ·ΕΔɽ1ล (−1) cmͷਖ਼ํܗ΍ɼ1ล 0 cmͷਖ਼

ͳ͍ͷͰɼx͠ࡏ͸ଘܗํ = −1, 0͸ఆٛҬʹؚ·Εͳ͍ɽ
2. ஋Ҭ͸ 1 " g(x) < 25ɼ࠷খ஋͸ g(1) = 1ɼ࠷େ஋͸ଘ͠ࡏͳ͍ɽ # x = 5 ͸ఆٛҬʹؚ·Εͳ͍ͷ

Ͱɼg(x) = 25 ʹͳΔ͜ͱ͸ͳ͍ɽ
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C. yΛ༩͑Δ xͷؔ਺— y = f (x)
தֶʹ͓͍ͯʮؔ਺ʯͱݺΜͰ͍ͨ y = 2x + 3ͷΑ͏ͳࣜ΋ɼʮyΛ༩͑Δ xͷؔ਺ʯͱͯ͠ɼ୯ʹؔ਺ͱ

ΑͿ͜ͱ͕Ͱ͖Δɽ͜ͷΑ͏ͳʮyΛ༩͑Δ xͷؔ਺ʯ͸ɼҰൠతʹ y = f (x)ͳͲͱද͞ΕΔ*6ɽ

΋͏গ֓͠೦Λ͛޿Ε͹ɼؔ਺ͱ͸ʮม਺ΛܾΊΔͱɼͨͩ 1ͭͷ࣮਺஋͕ܾ·Δɾنɾଇʯͷ͜ͱ

Ͱ͋ΔɽԿ͔Λೖྗ͢Ε͹ɼԿ͔࣮਺஋Λग़ྗ͢Δ΋ͷɼͦΕΛʮؔ਺ʯͱΈͳͯ͠Α͍ɽ

D. จࣈఆ਺

ؔ਺Λදࣜ͢ʹ͓͍ͯɼม਺Ͱͳ͍਺஋ɾจࣈΛఆ਺ (constant)ͱ͍͏ɽಛʹɼม਺Ͱͳ͍จࣈΛจࣈఆ

਺ͱ͍͏͜ͱ΋͋Δɽ

ʲྫ୊ 34ʳ ؔ਺ f (x) = ax3 + x2 + bx + 2ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

1. f (x)ʹؚ·ΕΔจࣈఆ਺Λ͢΂ͯ౴͑Αɽ 2. a \= 0ͷͱ͖ɼ f (x)͸Կ͔ࣜ࣍ɽ

3. a = 0ͷͱ͖ɼ f (x)͸Կ͔ࣜ࣍ɽ 4. a = b = 0Ͱ͋Δͱ͖ɼ f (x)͸Կ͔ࣜ࣍ɽ

ʲղ౴ʳ

1. a, b 2. ࣜ࣍3 3. f (x) = x2 + bx + 2ͱͳΔͷͰɼ2ࣜ࣍
4. f (x) = x2 + 2ͱͳΔͷͰɼ2ࣜ࣍

2. άϥϑʹΑΔؔ਺ͷਤࣔ

A. ඪฏ໘࠲

ؔ਺Λਤࣔ͢Δʹ͸ɼதֶ·Ͱͱಉ͡Α͏ʹɼ࠲ඪฏ໘ (coordinate plane)

a

b
P(a, b)

x

y

OΛ༻͍Δɽ͜Ε͸ɼฏ໘ʹ 2ຊͷ௚ަ͢Δ਺௚ઢʢ࠲ඪ࣠ (coordinate axes)ͱ

͍͏ʣͰఆΊΒΕͨฏ໘Ͱ͋Δ*7ɽ

ͷ࣍ඪ࣠ʹΑͬͯ࠲ඪฏ໘͸ɼ࠲ 4ͭͷ෦෼ʹ෼͚ΒΕɼܭ࣌ճΓʹ

ୈ 1৅ݶୈ 2৅ݶ

ୈ 3৅ݶ ୈ 4৅ݶ

x

y

O

x > 0ɼy > 0ͷ෦෼ɿୈ 1
͠ΐ͏͛Μ

৅ݶ (first quadrant)

x < 0ɼy > 0ͷ෦෼ɿୈ 2৅ݶ (second quadrant)

x < 0ɼy < 0ͷ෦෼ɿୈ 3৅ݶ (third quadrant)

x > 0ɼy < 0ͷ෦෼ɿୈ 4৅ݶ (fourth quadrant)

ͱΑ͹ΕΔɽͨͩ͠ɼ࠲ඪ࣠͸Ͳͷ৅ݶʹ΋ؚΊͳ͍ɽ

ʲྫ୊ 35ʳ (−2, 2)͸ୈ Ξ ৅ݶɼ(1,−2)͸ୈ Π ৅ݶɼ(−2,−3)͸ୈ ΢ ৅ݶͰ͋Δɽ

ʲղ౴ʳ Ξ: 2, Π: 4, ΢: 3

*6 2 ͭҎ্ͷม਺Λ΋ͭؔ਺ʹ͍ͭͯ͸ɼ਺ֶ II Ͱৄֶ͘͠Ϳɽ
*7 ӈͷਤͷ৔߹͸ɼಛʹ xyʢ࠲ඪʣฏ໘ͱ͍͍ɼԣͷ࠲ඪ࣠Λ x ࣠ɼॎͷ࠲ඪ࣠Λ y ࣠ͱ͍͏ɽ͜ͷ x, y ͸ଞͷจࣈͰ΋Α͍ɽ
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B. ؔ਺ͷάϥϑ

ʮม਺ͷ஋ʯͱʮؔ਺ͷ஋ʯͷରԠ͸ɼதֶߍͰֶΜͩ΍ΓํͰɼ࠲ඪฏ໘্ʹද͢͜ͱ͕Ͱ͖Δɽͨͱ

͑͹ɼؔ਺ f (x) = 2x + Α͏ɽ͑ߟ͍ͯͭʹ3

·ͣɼ f (−2) = −1, f (−1) = 0 ͳͲͷ஋Λ͠ࢉܭ

=⇒ x

y

O =⇒

y = f (x)

x

y

O

ͯɼࠨԼͷΑ͏ͳද͕Ͱ͖Δɽ

x · · · −2 − 3
2
−1 − 1

2
0 1

2
· · ·

f (x) · · · −1 0 1 2 3 4 · · ·

ͦΕͧΕΛ࠲ඪฏ໘্ʹ఺Ͱͱ͍ͬͯ͘ͱɼม਺ xͷ஋͸ແ਺ʹ͋ΔͷͰ࠷ऴతʹ௚ઢͱͳΔɽ͜ͷ௚ઢ

Λؔ਺ y = f (x)ͷάϥϑ (graph)ͱ͍͏ɽ

Ұൠʹ͸ɼؔ਺ f (x)ʹ͍ͭͯɼ(x, f (x))Λ࠲ඪͱ͢Δ఺ɾશɾମͷ࡞Δ࠲ඪฏ໘্ͷਤܗΛʮؔ਺ y = f (x)

ͷάϥϑ (graph)ʯͱ͍͏ɽ

ʲྫ୊ 36ʳ ҎԼͷ ʹ͋ͯ͸·Δ਺஋Λ౴͑Αɽͨͩ͠ɼ f (x) = 2x + 3ͱ͢Δɽ

1. ఺ A(1, Ξ )ɼB(−3, Π )ɼC
(

2
3
, ΢

)
͸ y = f (x)ͷάϥϑ্ʹ͋Δɽ

2. ఺ D( Τ , 7)ɼE( Φ , 6)ɼF
(
Χ , 1

3

)
͸ y = f (x)ͷάϥϑ্ʹ͋Δɽ

3. 1.ͱ 2.ͰٻΊͨ఺ͷ͏ͪɼୈ 2৅ݶʹ͋Δ఺Λ౴͑Αɽ

ʲղ౴ʳ

1. Ξ: ม਺ x = 1ͷͱ͖ͷ f (x)ͷ஋ɼ f (1) = 5ɽ # f (1) = 2 · 1 + 3

Π: f (−3) = −3ɽ ΢: f
(

2
3

)
=

13
3
ɽ # f (−3) = 2 · (−3) + 3

2. Τ: ஋ f (x)͕ 7ʹͳΔͱ͖ͷ xͷ஋ͳͷͰɼ

f (x) = 2x + 3 = 7Λղ͍ͯɼx = 2ɽ

Φ: f (x) = 2x + 3 = 6Λղ͍ͯɼx = 3
2
ɽ

Χ: f (x) = 2x + 3 = 1
3
Λղ͍ͯɼx = − 4

3
ɽ

#

y = f (x)

Ξ

Π

΢

Τ
Φ

Χ
x

y

O
3. F
(
− 4

3
,

1
3

)

ʲྫ୊ 37ʳ ҎԼͷ ʹ͋ͯ͸·Δ਺஋Λ౴͑Αɽͨͩ͠ɼg(x) = x2 ͱ͢Δɽ

1. ఺ (2, Ξ ), (−3, Π ),
(

2
3
, ΢

)
͸ɼy = g(x)ͷάϥϑ্ʹ͋Δɽ

2. y = g(x)ͷάϥϑ্ʹ͋Δ y࠲ඪ͕ 3ͷ఺͸ɼ( Τ , 3), ( Φ , 3)Ͱ͋Δɽ

ʲղ౴ʳ

1. Ξ: g(1) = 4ɼΠ: g(−3) = 9ɼ΢: g
(

2
3

)
=

4
9
ɽ

2. Τ,Φ: ஋ g(x)͕ 3ʹͳΔͱ͖ͷ xͷ஋ͳͷͰɼ

g(x) = x2 = 3Λղ͍ͯɼx = −
√

3,
√

3ɽ #

y = g(x)

Ξ

Π

΢

Τ Φ

x

y
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C. άϥϑͱ࠷େ஋ɾ࠷খ஋

ؔ਺ g(x) = x2 ΛఆٛҬ −1 < x ! ΔͱɼҰ͑ߟ͍͓ͯʹ2

=⇒
x

y

O

=⇒

y = g(x)

x

y

O

൪ӈͷΑ͏ͳάϥϑ y = g(x) (−1 < x ! 2)ΛಘΔɽ

x (−1) − 1
2

0 1
2

1 3
2

2

g(x) (1) 1
4

0 1
4

1 9
4

4

ͭ·Γɼ์෺ઢͷҰ෦͕άϥϑͱͳΔɽఆٛҬ͔Β֎Εͨ෦෼͸ɼӈਤͷΑ͏ʹ఺ઢͰॻ͘ɽx = −1ͷ

Α͏ʹఆٛҬͷڥ໨ʹ͋Δ͕ɼఆٛҬʹؚ·Εͳ͍఺͸ɼനؙͰද͢ɽ

x = −1 ͸ఆٛҬʹؚ·Εͳ͍͕ɼx = −0.9,−0.99,−0.999, · · · ͸͢΂ͯఆٛҬʹؚ·ΕΔͷͰɼ
άϥϑ͸ඞͣനؙͱͭͳ͙ɽ

άϥϑͷ࣮਺෦෼ͷ͏ͪɼy࠲ඪ͕Ұ൪খ͍͞఺͸ (0, 0)Ͱ͋Γɼy࠲ඪ͕Ұ൪େ͖͍఺͸ (2, 4)Ͱ͋Δɽ

͔͜͜Βɼؔ਺ g(x)ͷ࠷খ஋͕ g(0) = 0Ͱ͋Γɼ࠷େ஋͕ g(2) = 4Ͱ͋Δͱ෼͔Δɽ

ʲྫ୊ 38ʳ ؔ਺ p(x) = 1
2

x, q(w) = −w2 ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

1. ӈͷάϥϑʹؔ਺

y = p(x) (−2 ! x ! 1)

Λॻ͖ࠐΈɼ࠷େ஋ɾ

খ஋͕͋Ε͹౴͑ͳ࠷

͍͞ɽ

y = p(x)

x

y

O

2. ӈͷάϥϑʹؔ਺

y = q(w) (−2 < w ! 1)

Λॻ͖ࠐΈɼ࠷େ஋ɾ

খ஋͕͋Ε͹౴͑ͳ࠷

͍͞ɽ
y = q(w)

w

y

O

ʲղ౴ʳ

1.
y = p(x)

x

y

O

େ஋͸࠷ p(1) = 1
2

খ஋͸࠷ p(−2) = −1

2.

y = q(w)

w

y

O

େ஋͸࠷ q(0) = 0
খ஋͸ͳ͍࠷ # w = −2 ʹͳΔ͜ͱ͸ແ͍ͷͰɼ

q(−2) ͸࠷খ஋Ͱ͸ͳ͍ɽ
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ʲ࿅श 39ɿఆٛҬɼ࠷େ஋ɼ࠷খ஋ɼ஋Ҭʳ
f (x) = 2x + 3, g(x) = x2 ͱ͢ΔɽҎԼͷάϥϑʹ͍ͭͯɼͦΕͧΕɼఆٛҬɼ࠷େ஋ɼ࠷খ஋ɼ஋ҬΛ

౴͑Αɽ࠷େ஋ɾ࠷খ஋͕ͳ͍৔߹͸ʮͳ͠ʯͰΑ͍ɽ

(1) y = f (x)

−1 2 x

y

O

(2) y = f (x)

−1 2 x

y

O

(3) y = g(x)

−2 1 x

y

O

(4)

x

y

O

y = g(x)

ʲղ౴ʳ

(1) ఆٛҬ͸ −1 " x " 2ɼ
େ஋͸࠷ f (2) = 2 · 2 + 3 = 7ɼ
খ஋͸࠷ f (−1) = 2 · (−1) + 3 = 1ɼ
஋Ҭ͸ 1 " f (x) " 7ɽ # 1 ! y ! 7 Ͱ΋Α͍ɽ

(2) ఆٛҬ͸ −1 < x " 2ɼ
େ஋͸࠷ f (2) = 7ɼ࠷খ஋͸ͳ͠ɼ # f (x)͸ɼ1.1, 1.01, 1.001, · · · Λऔ

Δ͜ͱ͕Ͱ͖Δ͕ɼ1 ʹͳΔ͜ͱ
͸ͳ͍ɽ

஋Ҭ͸ 1 < f (x) " 7ɽ
(3) ఆٛҬ͸ −2 " x " 1ɼ
େ஋͸࠷ g(−2) = (−2)2 = 4ɼ࠷খ஋͸ g(0) = 0ɼ
஋Ҭ͸ 0 " g(x) " 4ɽ

(4) ఆٛҬ͸ 0 < xɼ࠷େ஋΋࠷খ஋΋ͳ͠ɼ # g(x) ͸ͲΜͳେ͖͍஋΋औΕΔ
ͷͰɼ࠷େ஋͸ͳ͍ɽg(x) ͸ɼ
0.1, 0.01, 0.001, · · · ΛऔΔ͜ͱ
͕Ͱ͖Δ͕ɼ0 ʹͳΔ͜ͱ͸ͳ͍ɽ

஋Ҭ͸ 0 < g(x)ɽ
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3. ํఔࣜɾෆ౳ࣜͷղͱؔ਺ͷάϥϑ

A. ਺ͷάϥϑؔ࣍ఔࣜͷղɾ1ํ࣍1

ͨͱ͑͹ɼ1ؔ࣍਺ y = 2x + 1͕ y = 0ͱͳΔͱ͖ͷ xͷ஋͸ ఔࣜํ࣍1 2x + 1 = 0Λղ͚͹Α͍ɽ

͜ͷΑ͏ʹɼ1ؔ࣍਺ͷ y = 0ͱͳΔͱ͖ͷ஋ΛٻΊΔͱ͖ʹɼ1ํ࣍ఔࣜΛղ͘ඞཁ͕͋Γɼͦͷٯ΋

੒Γཱͭɽ

ʲ ه҉ 40ɿ1ํ࣍ఔࣜͱ ਺ʳؔ࣍1

ҎԼͷ ʹ͋ͯ͸·Δ਺஋Λ౴͑Αɽ

1. ਺ؔ࣍1 y = 2x − 4ͷάϥϑ্ͷ͏ͪ y࠲ඪ͕ Ξ ʹͳΔ఺ AΛٻΊΔʹ

y = 2x − 4

A

−4

x

y

O͸ɼ1ํ࣍ఔࣜ

Π = 0

Λղ͚͹Α͍ɽͦͷ݁ՌɼA( ΢ , 0)ͱ෼͔Δɽ

2. ਺ؔ࣍1 y = 3
2

x + 3ͱ Τ ࣠ͷަ఺ BΛٻΊΔʹ͸
y = 3

2
x + 3

B

3

x

y

O

3
2

x + 3 = 0

ͱ͍͏ )ΊΕ͹Α͍ɽͦͷ݁ՌɼBٻఔࣜͷղΛํ࣍1 Φ , Χ )ͱ෼͔Δɽ

3. ఔࣜํ࣍ͷ͍ͣΕͷ৔߹΋ɼ1࣍ 3x − 9 = 0Λղ͚͹Α͍ɽ

• ؔ਺ Ω ͱ Ϋ ࣠ͷަ఺ΛٻΊΔɽ

• ؔ਺ Ω ͷ y࠲ඪ͕ έ ʹͳΔͱ͖ͷ x࠲ඪΛٻΊΔɽ

ʲղ౴ʳ

1. Ξ: 0ɼΠ: 2x − 4ɼ΢: 2
2. Τ: x, (Φ,Χ) = (−2, 0)

3. Ω: y = 3x − 9, Ϋ: x, έ: 0

Ҏ্ͷ͜ͱ͸ɼ࣍ͷΑ͏ʹ·ͱΊΒΕΔɽ

਺ͷάϥϑͱؔ࣍1 ఔࣜͷղํ࣍1

ax + bͱ͍͏ ରͯ͠ʹࣜ࣍1 y = ax + b

͜ͷ఺ͷ x ඪ͸࠲
ax + b = 0 ͷղ

x

y

O

• ax + b = 0Λղ͘

• y = ax + b ͷάϥϑͱ x࣠ͷަ఺ʢͷ x࠲ඪʣΛٻΊΔ

• y = ax + b ͷάϥϑ্ͷ y࠲ඪ͕ 0ʹͳΔ఺ʢͷ x࠲ඪʣΛ

ΊΔٻ

͸͍ͣΕ΋ಉ͡Ͱ͋Δɽ
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B. ࿈ཱํఔࣜͷղɾ1ؔ࣍਺ͷάϥϑ

ʲ ه҉ 41ɿ࿈ཱํఔࣜͱ ਺ʳؔ࣍1

ҎԼͷ ʹ͋ͯ͸·Δ਺஋Λ౴͑Αɽ

1. 2ͭͷ ਺ؔ࣍1 y = 2x + 1ͱ y = −3x + 3ͷަ఺ Aͷ࠲ඪ͸

࿈ཱํఔࣜ Ξ

Λղ͍ͯٻΊΔ͜ͱ͕Ͱ͖ɼA( Π , ΢ )Ͱ͋Δɽ

2. ࿈ཱํఔࣜ




y = 3x + 4

−2x + 4 = y
ͷղ͸ɼ2ͭͷ ਺ؔ࣍1 Τ ɼΦ ͷަ఺ʹҰக͠ɼ(x, y) = ( Χ , Ω )

Ͱ͋Δɽ

ʲղ౴ʳ

1. Ξ:




y = 2x + 1
y = −3x + 3

ɼ(Π, ΢) :
( 2

5
,

9
5

)

2. Τ: y = 3x + 4, Φ: y = −2x + 4,

(Χ,Ω) = (0, 4) #
y = 3x + 4 y = −2x + 4

− 4
3 2

4

x

y

O

2ͭͷ ༗఺ͱ࿈ཱํఔࣜڞ਺ͷάϥϑͷؔ࣍1

2ͭͷ ਺ؔ࣍1

y = ax + b
y = a′x + b′

͜ͷ఺ͷ࠲ඪ͸


y = ax + b
y = a′x + b′

ͷղ

x

y

O

y = ax + b

y = a′x + b′

ͷάϥϑͷڞ༗఺ͷ (x࠲ඪ, y࠲ඪ)͸ɼ࿈ཱํఔࣜ



y = ax + b

y = a′x + b′

ͷղ (x, y)ʹҰக͢Δɽ

ఔࣜํ࣍1 ax + b = 0͸ɼ࿈ཱํఔࣜ




y = 0

y = ax + b
ͷղʹҰக͢Δɽ͜ͷ͜ͱ͔Βɼh ఔࣜํ࣍1

ͷղɾ1ؔ࣍਺ͷάϥϑʱͷ಺༰͸ɼh ࿈ཱํఔࣜͷղɾ1ؔ࣍਺ͷάϥϑʱͷಛผͳ৔߹ͱ͑ߟ

Δ͜ͱ΋Ͱ͖Δɽ

ɽ
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C. ෆ౳ࣜͱ࣍1 ܎਺ͷؔؔ࣍1

ʲ ه҉ 42ɿ1࣍ෆ౳ࣜͱ ਺ʳؔ࣍1

ʹద౰ͳ਺஋ɾจࣈΛ౴͑Αɽ ΢ , Ϋ ʹ͸ <, !, >, "ͷத͔Β౴͑Αɽ

1. ӈͷ௚ઢ y = −2x − 8ʹ͍ͭͯɼAͷ࠲ඪ͸

y = −2x − 8

A x

y

O
ఔࣜํ࣍1 Ξ = 0

Λղ͍ͯɼA( Π , 0)ͱٻΊΒΕΔɽ

·ͨɼάϥϑͷଠઢ෦෼Ͱ͋Δ y ΢ 0ͷൣғ͸

ෆ౳ࣜ࣍1 Τ

Λղ͍ͯ Φ ͱٻΊΒΕɼ͜Ε͸ӈ্ͷάϥϑͱ΋Ұக͢Δɽ

2. ӈͷ௚ઢ y = 7x − 2ʹ͍ͭͯɼBͷ࠲ඪ͸
y = 7x − 2

B x

y

O

ఔࣜํ࣍1 Χ = 0

Λղ͍ͯɼB( Ω , 0)Ͱ͋Δɽ

·ͨɼάϥϑͷଠઢ෦෼Ͱ͋Δ y Ϋ 0ͷൣғ͸

ෆ౳ࣜ࣍1 έ

Λղ͍ͯ ί ͱٻΊΒΕɼ͜Ε͸ӈ্ͷάϥϑͱ΋Ұக͢Δɽ

ʲղ౴ʳ

1. Ξ: −2x − 8ɼΠ: −4ɼ΢: !ɼ
Τ: y " 0ʹ y = −2x − 8Λ୅ೖͯ͠ɼ−2x − 8 ! 0
Φ: −2x − 8 " 0 ⇔ − 2x " 8 ⇔ x " −4

2. Χ: 7x − 2ɼΩ: 2
7
ɼΫ: <ɼ

έ: y < 0ʹ y = 7x − 2Λ୅ೖͯ͠ɼ7x − 2 < 0

ί: 7x − 2 < 0 ⇔ 7x < 2 ⇔ x < 2
7

ෆ౳ࣜͷղ࣍1

a > 0 ͷ৔߹ͷɼ1 ෆ౳ࣜͱ࣍

͸ͭ͗ͷΑ܎਺ͷղͷؔؔ࣍1

͏ʹ·ͱΊΔ͜ͱ͕Ͱ͖Δɽ x

y = ax + b

− b
a

ax + b = 0ͷղ x = − b
a

ax + b > 0ͷղ x > − b
a

ax + b " 0ͷղ x ! − b
a

ax + b < 0ͷղ x < − b
a

ax + b ! 0ͷղ x " − b
a

্ͷද͸֮͑ͳͯ͘Α͍ɽ1࣍ෆ౳ࣜͱ ਺ͷରԠΛ֬ೝͰ͖Ε͹Α͍ɽؔ࣍1
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4. ઈର஋ΛؚΉ ਺ɾํఔࣜɾෆ౳ࣜؔ࣍1

A. ઈର஋ͱํఔࣜɾෆ౳ࣜͷؔ܎

ʰઈର஋ ʢɦୈ 1ষʣͰ΋ֶΜͩΑ͏ʹɼ࣮਺ xͷઈର஋ x ͸ɼ਺௚ઢ্Ͱͷݪ఺ͱ࣮਺ xʹରԠ͢Δ఺

ͱͷڑ཭Λද͢ͷͰɼ࣍ͷ͜ͱ͕͍͑Δɽ

ઈର஋ͱํఔࣜɾෆ౳ࣜͷؔ܎

ઈର஋ΛؚΉ xͷํఔࣜɼෆ౳ࣜʹؔͯ͠

−a a0

x < ax > a x > a

x

x = a ⇔ x = ± a
x < a ⇔ − a < x < a
x > a ⇔ x < −a·ͨ͸ a < x

ͨͩ͠ɼa > 0ͱ͢Δ*8ɽ

ʲ࿅श 43ɿઈର஋ΛؚΉ ෆ౳ࣜʳ࣍ఔࣜɾ1ํ࣍1
ͷํఔࣜɾෆ౳ࣜΛղ͚ɽ࣍

(1) x − 1 = 3 (2) 3x − 2 = 6 (3) x + 1 > 4 (4) 5x − 2 ! 4

ʲղ౴ʳ

(1)ʢӈลʣ= 3 > 0ͳͷͰɼx − 1 = ±3ΑΓɼx = −2, 4 # x − 1 = −3 ͷͱ͖͸ x = −2
x − 1 = 3 ͷͱ͖͸ x = 4(2)ʢӈลʣ= 6 > 0ͳͷͰɼ3x − 2 = ±6ΑΓ

3x − 2 = ±6

⇔ 3x = −4 , 8 ∴ x = − 4
3
,

8
3

(3)ʢӈลʣ= 4 > 0ͳͷͰ

x + 1 < −4 ·ͨ͸ 4 < x + 1
⇔ x < −5 ·ͨ͸ 3 < x

(4)ʢӈลʣ= 4 > 0ͳͷͰɼ−4 ! 5x − 2 ! 4ΑΓ

− 4 ! 5x − 2 ! 4
⇔ − 2 ! 5x ! 6 #֤ลʹ 2 Λ଍ͨ͠ɽ

ʰෆ౳ࣜͷੑ࣭ i)ʱ(p.55) Λར༻ɽ
⇔ − 2

5
" x " 6

5
#֤ลΛ 5 Ͱׂͬͨɽ
ʰෆ౳ࣜͷੑ࣭ ii) (ɦp.55) Λར༻ɽ

*8 ࣮਺ͷઈର஋͸ 0 Ҏ্ͷ஋ͳͷͰɼa = 0 ΍ a < 0 ͷ৔߹Λ͑ߟΔඞཁੑ͸௿͍ɽͨͱ͑͹ɼෆ౳ࣜ x < −2 ͷղ͸ʮղͳ͠ʯɼ
ෆ౳ࣜ x > 0 ͷղ͸ʮ0 Ҏ֎ͷ͢΂ͯͷ࣮਺ʯͰ͋Δɽ
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B. ৔߹ʹ෼͚ͯઈର஋Λ֎͢

લϖʔδͷؔ͑࢖͕܎ͳ͍৔߹͸ɼ৔߹ʹ෼͚ͯઈର஋Λ֎͢ඞཁ͕͋Δɽ

ͨͱ͑͹ɼؔ਺ y = x + 2x − 4 ͷάϥϑ͸ɼ࣍ͷΑ͏ʹ৔߹ʹ෼͚ͯඳ͘ɽ

⇒
2 ! x ͷͱ͖ɼ
2x − 4 = 2x − 4Ͱ͋ΔͷͰ

y = x + 2x − 4

= x + (2x − 4) = 3x − 4

⇒
y = 3x − 4

2

2

−4

x

y

O

⇒
y = x + 2x − 4

2

2

4

4

−4

x

y

O

y = x+ 2x − 4
ͷઈର஋Λ৔߹

ʹ෼͚ͯ֎͢ ⇒ x < 2ͷͱ͖ɼ
2x − 4 = −(2x−4)Ͱ͋ΔͷͰ

y = x + 2x − 4

= x − (2x − 4) = −x + 4

⇒
y = −x + 4

2

2

4

4

x

y

O

⇒
ʲ࿅श 44ɿઈର஋ΛؚΉ ਺ʳؔ࣍1
ͷࣜͰ༩͑ΒΕͨؔ਺ͷάϥϑΛඳ͚ɽ࣍

(1) y = 2x + x − 1 (2) y = x − 4

ʲղ౴ʳ

(1) x − 1͕ਖ਼͔ෛ͔Ͱɼ৔߹ʹ෼͚ͯάϥϑΛ͑ߟΔɽ

i) x − 1 " 0ɼͭ·Γ 1 ! xͷͱ͖

y = 2x + (x − 1)
= 3x − 1 #

y = 3x − 1

1

2

−1
x

y

O

ii) x − 1 < 0ɼͭ·Γ x < 1ͷͱ͖

y = 2x − (x − 1)
= x + 1 #

y = x + 1

1

2

−1
1

x

y

OҎ্ i)ɼii)ΑΓɼάϥϑ͸ӈਤͷΑ͏

y = 2x + x − 1

1

2

−1
1

−1
x

y

O

ʹͳΔɽ # 1 ! x ͷൣғͰͷάϥϑͱɼx < 1
ͷൣғͰͷάϥϑΛͭͳ͍ͩɽ

(2) x − 4͕ਖ਼͔ෛ͔Ͱɼ৔߹ʹ෼͚ͯάϥϑΛ͑ߟΔɽ

i) x − 4 " 0ɼͭ·Γ 4 ! xͷͱ͖

y = x − 4 #

y = x − 4

8

4

−4

x

y

O

ii) x − 4 < 0ɼͭ·Γ x < 4ͷͱ͖

y = − (x − 4)
= − x + 4 #

y = −x + 4
4 x

y

O
Ҏ্ i)ɼii)ΑΓɼάϥϑ͸ӈਤͷΑ͏

y = x − 4

8

4

4

−4

x

y

O

ʹͳΔɽ # 4 ! x ͷൣғͰͷάϥϑͱɼx < 4
ͷൣғͰͷάϥϑΛͭͳ͍ͩɽ

(2)ͷάϥϑ͸ɼ௚ઢ y = x − 4ͷ͏ͪ y < 0ͷ෦෼Λɼy > 0ʹͳΔΑ͏ x࣠ʹରͯ͠ରশҠಈ

ͨ͠άϥϑʹͳ͍ͬͯΔɽ

—13th-note— 2.3 ؔ਺· · · 79



ʲ ൃ ల 45ɿઈର஋ΛؚΉ ఔࣜʳํ࣍1
ͷํఔࣜΛղ͚ɽ࣍

1 x + 1 = 2x 2 3x − 4 = x + 8 3 2x − 2 = x − 4

ʲղ౴ʳ

1 i) x + 1 " 0ɼͭ·Γ −1 ! x · · · · · · · · 1©ͷͱ͖ # x + 1 ͕ਖ਼ͷͱ͖ɼෛͷͱ͖Ͱ
৔߹ʹ෼͚ͯ͑ߟΔɽx + 1 = 2x ∴ x = 1

͜Ε͸ɼ 1©ʹద͍ͯ͠Δɽ

ii) x + 1 < 0ɼͭ·Γ x < −1 · · · · · · · · 2©ͷͱ͖

− x − 1 = 2x

⇔ 3x = −1 ∴ x = − 1
3

͜Ε͸ɼ 2©ʹద͞ͳ͍ɽ
i)·ͨ͸ ii)Λຬͨ͢΋ͷ͕ղͱͳΓɼx = 1

2 i) 3x − 4 " 0ɼͭ·Γ 4
3
! x · · · · · · · · 3©ͷͱ͖ # 3x− 4 ͕ਖ਼ͷͱ͖ɼෛͷͱ͖Ͱ

৔߹ʹ෼͚ͯ͑ߟΔɽ3x − 4 = x + 8
⇔ 2x = 12 ∴ x = 6

͜Ε͸ɼ 3©ʹద͍ͯ͠Δɽ

ii) 3x − 4 < 0ɼͭ·Γ x < 4
3
· · · · · · · · 4©ͷͱ͖

− 3x + 4 = x + 8
⇔ 4x = −4 ∴ x = −1

͜Ε͸ɼ 4©ʹద͍ͯ͠Δɽ
i)·ͨ͸ ii)Λຬͨ͢΋ͷ͕ղͱͳΓɼx = −1 , 6

3 i) 2x − 2 " 0ɼͭ·Γ 1 ! x · · · · · · · · 5©ͷͱ͖ # 2x− 2 ͕ਖ਼ͷͱ͖ɼෛͷͱ͖Ͱ
৔߹ʹ෼͚ͯ͑ߟΔɽ2x − 2 = x − 4 ∴ x = −2

͜Ε͸ɼ 5©ʹద͞ͳ͍ɽ

ii) 2x − 2 < 0ɼͭ·Γ x < 1 · · · · · · · · 6©ͷͱ͖

− 2x + 2 = x − 4
⇔ − 3x = −6 ∴ x = 2

͜Ε͸ɼ 6©ʹద͞ͳ͍ɽ
i), ii)ͷͲͪΒʹ΋ຬͨ͢ղ͕ͳ͍ͷͰɼ౴͑͸ղͳ͠ɽ ɼyࡍ࣮# = 2x − 2 ɼy = x − 4

ͷάϥϑΛ྆ํॻ͍ͯΈΔͱɼ

ަ఺Λ΋ͨͳ͍ɽ
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ʲ ൃ ల 46ɿઈର஋ΛؚΉ ෆ౳ࣜʳ࣍1
ͷෆ౳ࣜΛղ͚ɽ࣍

1 x + 6 > 3x 2 2x − 1 ! x + 2

ʲղ౴ʳ

1 i) x + 6 " 0ɼͭ·Γ −6 ! x · · · · · · · · 1©ͷͱ͖

x + 6 > 3x
⇔ 2x < 6 ∴ x < 3

͜Εͱɼ 1©Λ߹Θͤͯɼ−6 ! x < 3 # x−6 3

ii) x + 6 < 0ɼͭ·Γ x < −6 · · · · · · · · 2©ͷͱ͖

− x − 6 > 3x

⇔ 4x < −6 ∴ x < − 3
2

͜Εͱɼ 2©Λ߹Θͤͯɼx < −6 # x
−6 − 3

2i)·ͨ͸ ii)Λຬͨ͢΋ͷ͕ղͱͳΓɼx < 3

2 i) 2x − 1 " 0ɼͭ·Γ 1
2
! x · · · · · · · · 3©ͷͱ͖

2x − 1 ! x + 2 ∴ x ! 3

͜Εͱɼ 3©Λ߹Θͤͯɼ 1
2
! x ! 3 # x1

2
3

ii) 2x − 1 < 0ɼͭ·Γ x < 1
2
· · · · · · · · 4©ͷͱ͖

− 2x + 1 ! x + 2

⇔ − 1 ! 3x ∴ − 1
3
! x

͜Εͱɼ 4©Λ߹Θͤͯɼ− 1
3
! x < 1

2
# x

− 1
3

1
2

i)·ͨ͸ ii)Λຬͨ͢΋ͷ͕ղͱͳΓɼ− 1
3
" x " 3
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2.4 ਺ͱͦͷάϥϑؔ࣍2

࣍ɼ2ͪ࣋਺ͷάϥϑ͸ɼʮ௖఺ʯʮ࣠ʢʹର͢Δରশੑʣʯͱ͍͏େ͖ͳಛ௃Λؔ࣍2

ํఔࣜɼ2࣍ෆ౳ࣜΛղ͘ͱ͖ͷॏཁͳಓ۩ͱ΋ͳΔɽ

1. ਺ͷάϥϑؔ࣍2

A. ਺ͷఆٛؔ࣍2

ؔ਺ f (x)͕ xͷ Ͱද͞ΕΔͱ͖ɼͭ·Γɼaࣜ࣍2 ( \= 0)ɼbɼcΛఆ਺ͱͯ͠

f (x) = ax2 + bx + c

ͷܗͰද͞ΕΔͱ͖ɼ f (x)͸ xͷ ਺ؔ࣍2 (quadratic function)Ͱ͋Δͱ͍͏ɽ

਺ͷ஋Λؔ࣍2 yͱ͓͍ͨࣜ y = ax2 + bx + c΋ɼʢyΛ༩͑Δʣxͷ ਺ͱ͍͏ɽؔ࣍2

B. ຊج਺ͷάϥϑͷؔ࣍2

਺ͷάϥϑ͸ඞͣؔ࣍ΔΑ͏ʹɼ2ݟͰޙ
΄͏ͿͭͤΜ

์෺ઢ (parabola)ʹͳΔ*9ɽ

˔ ࣠

௖఺

ˢˢ্ʹತͳ์෺ઢˢˢ

์෺ઢ͸ඞͣରশ࣠Λ΋ͭɽ͜ͷରশ࣠ͷ͜ͱΛ୯ʹ࣠ (axis)ͱ͍͍ɼ

͜ͷ࣠ͱ์෺ઢͷަ఺ͷ͜ͱΛ௖఺ (vertex)ͱ͍͏ɽ

·ͨɼ์෺ઢͷ௖఺্͕ʹ͋Ε͹ʮ
ɾ
্
ɾ
ʹ

ͱͭ

ತ (convex)ʯͳ์෺ઢͱ͍͍ɼ

௖఺͕Լʹ͋Ε͹ʮ
ɾ
Լ
ɾ
ʹತʯͳ์෺ઢͱ͍͏ɽ

C. ௚ઢ x = a

ӈͷ์෺ઢͷ࣠͸ɼਤதͷ௚ઢ Ͱ͋Δɽ͜ͷ௚ઢ͸

ˣˣԼʹತͳ์෺ઢˣˣ

2

௖఺͸

(2,−1)
࣠͸x = 2

x

y

O
ʮx࠲ඪ͕ 2Ͱ͋Δ఺ΛશͯूΊͯͰ͖Δ௚ઢʯ

ʹҰக͢ΔͷͰɼʮ௚ઢ x = 2ʯͱΑ͹ΕΔɽ

਺ֶ IͰֶͿ์෺ઢͷ࣠͸ɼඞͣʮ௚ઢ x = aʯͷܗΛ͍ͯ͠Δɽ

ʲྫ୊ 47ʳ 3ͭͷ์෺ઢ (a)-(c)ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

(a) y = x2

x

y

O

(b)

2

2

−2

x

y

O

(c)

−1

1

x

y

O

1. ্ʹತͳάϥϑɼԼʹತͳάϥϑΛͦΕͧΕ͢΂ͯબͼͳ͍͞ɽ

2. ௖఺ͷ࠲ඪɼ࣠ͷํఔࣜΛͦΕͧΕ౴͑ͳ͍͞ɽ

ʲղ౴ʳ

1. ্ʹತͳάϥϑ͸ (b)ɼԼʹತͳάϥϑ͸ (a), (c)ɽ

*9 ์෺ઢͱ͸ɼۭதʹ෺Λ์Γ౤͛ͨͱ͖ʹͰ͖Δ
͖

ي
͖ͤ

੻ʢ෺ͷ௨ͬͨ੻ʣͷ͜ͱͰ͋Δɽ໺ٿͷϗʔϜϥϯͷଧٿ΍ɼαοΧʔͷ

ΰʔϧΩοΫɼόϨʔϘʔϧͷτεͳͲɼϘʔϧ͸͍ͣΕ΋์෺ઢΛඳ͘ɽͦͷͨΊɼ෺ཧʹ͓͍ͯ౤͛ΒΕͨ෺ମͷ௨Γಓʹ

ֶ͍ͭͯͿͱ͖ɼ2 ਺͕༻͍ΒΕΔɽؔ࣍
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2. (a)௖఺͸ (0, 0)ɼ࣠͸௚ઢ x = 0 (b)௖఺͸ (2, 2)ɼ࣠͸௚ઢ x = 2ɽ
(c)௖఺͸ (−1, 0)ɼ࣠͸௚ઢ x = −1ɽ

͜ͷ֬ೝ໰୊ͷ (a)ͷάϥϑΛʮ์෺ઢ y = x2ʯͱ͜͏ݴͱ͕͋Δɽ

͜ͷΑ͏ʹʮ2ؔ࣍਺ y = ax2 + bx + cͷάϥϑʯͷ͜ͱΛʮ์෺ઢ y = ax2 + bx + cʯͱ͜͏ݴ

ͱ΋͋Δɽ͜ͷͱ͖ͷ y = ax2 + bx + c͸ɼ์෺ઢͷํఔࣜ (equation of parabola) ͱ͍ΘΕΔɽ

ʲྫ୊ 48ʳ y্࣠ͷ఺͸ɼx࠲ඪ͕ Ξ ͱͳΔͷͰɼy࣠͸ʮ௚ઢ Π ʯͱ΋ݴΘΕΔɽ

ʲղ౴ʳ Ξ : 0ɼΠ : x = 0

D. y = ax2 ͷάϥϑ

਺ؔ࣍2 y = ax2 + bx + cʹ͓͍ͯ b = c = 0ͷ৔߹ɼͭ·Γ y = ax2 ͷάϥϑ͸ɼதֶߍͰֶΜͩΑ͏ʹ

ͷΑ͏ͳಛ௃͕͋Δɽ࣍

y = ax2 ͷάϥϑͷಛ௃

I) ࣠͸௚ઢ x = 0ʢy࣠ʣɼ௖఺͸ݪ఺ (0, 0)ͷ์෺ઢʹͳΔɽ

II) i) a > 0ͷͱ͖ y = ax2

૿Ճݮগ

x

y

O

• y " 0ͷൣғʹ͋Δɽ

• ์෺ઢ͸ʮɾԼɾʹತʯͰ͋Δɽ

• xͷ૿Ճʹର͠




x < 0Ͱ͸ y͸ݮগ͢Δ
x > 0Ͱ͸ y͸૿Ճ͢Δ

ii) a < 0ͷͱ͖

y = ax2

গ૿Ճݮ
x

y
O• y ! 0ͷൣғʹ͋Δɽ

• ์෺ઢ͸ʮɾ্ɾʹತʯͰ͋Δɽ

• xͷ૿Ճʹର͠




x < 0Ͱ͸ y͸૿Ճ͢Δ
x > 0Ͱ͸ y͸ݮগ͢Δ

ʲྫ୊ 49ʳ 3ͭͷ์෺ઢ (a)-(c)ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

(a) ์෺ઢ y = x2 (b) ์෺ઢ y = −3x2 (c) ์෺ઢ y = 2x2

1. ্ʹತͳάϥϑɼԼʹತͳάϥϑΛͦΕͧΕ͢΂ͯબͼͳ͍͞ɽ

2. x > 0Ͱ y͕૿Ճ͢ΔάϥϑΛ͢΂ͯٻΊͳ͍͞ɽ

3. ͦΕͧΕɼάϥϑ্ʹ͓͚Δ x࠲ඪ͕ 1Ͱ͋Δ఺ͷ࠲ඪΛ౴͑ͳ͍͞ɽ

ʲղ౴ʳ

1. ্ʹತͳάϥϑ͸ (b)ɼԼʹತͳάϥϑ͸ (a), (c)ɽ 2. (a), (c) # x > 0 Ͱ y ͕૿Ճ͢Δά
ϥϑ͸ɼԼʹತͰ͋Δɽ3. (a) y = x2 ʹ x = 1Λ୅ೖͯ͠ y = 1ΛಘΔͷͰ (1, 1)ɽ

(b) y = −3x2 ʹ x = 1Λ୅ೖͯ͠ y = −3ΛಘΔͷͰ (1,−3)ɽ
(c) y = 2x2 ʹ x = 1Λ୅ೖͯ͠ y = 2ΛಘΔͷͰ (1, 2)ɽ
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E. y = ax2 + cͷάϥϑ

ྫͱͯ͠ɼ࣍ͷ 2ͭͷ ΈΑ͏ɽͯ͑ߟΛ܎਺ͷؔؔ࣍2

y = 2x2 + 3

y = 2x2

3

্ʹ͚̏ͩ

Ҡಈͨ͠

x

y

O

y = 2x2 , y = 2x2 + 3

x · · · −3 −2 −1 0 1 2 3 · · ·
2x2 · · · 18 8 2 0 2 8 18 · · ·

2x2 + 3 · · · 21 11 5 3 5 11 21 · · ·

!

3Λ଍͢

্ͷද͔Βɼy = 2x2 + 3ͷάϥϑ͸ɼy = 2x2 ͷάϥϑΛ y࣠ํ޲ʹ +3ฏ

Ҡಈͨ͠์෺ઢͱΘ͔Δ*10ɽߦ

͜ͷฏߦҠಈʹΑͬͯɼ์෺ઢͷ͕࣠ y͔࣠ΒมΘΔ͜ͱ͸ͳ͍ɽ͔͠͠ɼ௖఺͸Ҡಈ͠ɼݪ఺ΑΓ y࣠

ʹ޲ํ 3େ͖͍఺ (0, 3)Ͱ͋Δ͜ͱ͕Θ͔Δɽ

ʲྫ୊ 50ʳ ʹద౰ͳ਺ɾࣜΛ౴͑ɼ์෺ઢ ΢ , Ω , y = 2x2 − 4ͷάϥϑΛॻ͚ɽ

1. ௖఺ (0, 0)ͷ์෺ઢ y = −x2

⇐ y࣠ํ3+ʹ޲ฏߦҠಈ

௖఺ ( Ξ , Π )
ͷ์෺ઢ ΢

͜Ε͸
(
1, Τ

)
Λ௨Δ

2. ௖఺ (0, 0)ͷ์෺ઢ y = 3x2

⇐ y࣠ํ5+ʹ޲ฏߦҠಈ

௖఺ ( Φ , Χ )
ͷ์෺ઢ Ω

͜Ε͸
(
1, Ϋ

)
Λ௨Δ

3. ௖఺ (0, 0)ͷ์෺ઢ y = 2x2

⇐

y࣠ํ޲ʹ
έ ฏߦҠಈ

௖఺ ( ί , α )

ͷ์෺ઢ y = 2x2 − 4

͜Ε͸
(
1, γ

)
Λ௨Δ

Λ͚ࣔͩ͢ͷ͜ͱ͕ଟ͍ɽܗΛ༻͍ͣɼ֓ࢴ؟਺ֶʹ͓͍ͯάϥϑΛඳ͘ͱ͖͸ɼํߍߴ

์෺ઢͷ৔߹ɼ௖఺ͱɼଞͷ 1఺Λॻ͖ೖΕΕ͹े෼Ͱ͋Δɽ

ʲղ౴ʳ

1. Ξ,Π : (0, 3)

΢ : y = −x2 + 3
Τ : 2

΢

3

1

2

x

y

O

2. Φ,Χ : (0, 5)

Ω : y = 3x2 + 5
Ϋ : 8

Ω

5

1

8

x

y

O

3. έ : −4
ί,α : (0, −4)

γ : −2 # 2 ʹ਺ͷࣜؔ࣍ x = 1 Λ
୅ೖ͢Ε͹Α͍ɽͨͱ͑

͹ɼ1. ͳΒ͹ y = −x2 + 3
ʹ x = 1 Λ୅ೖͯ͠ɼ
y = −12 + 3 = 2 ͱͳΔɽ

y = 2x2 − 4

−4

1

−2

x

y

O

y = ax2 + cͷάϥϑ

y = ax2 + cͷάϥϑ͸ɼy = ax2 ͷάϥϑΛ

ʮy࣠ํ޲ʹ c͚ͩฏߦҠಈʯ

ͨ͠์෺ઢͰ͋Δɽ͜ͷͱ͖ɼ࣠͸ y ʢ࣠௚ઢ x = 0ʣɼ௖఺͸ (0, c)ͱͳΔɽ

*10 ͜ͷ͜ͱ͸ɼࣜͷ͔ܗΒ΋ཧղͰ͖Δɽಉ͡ x ͷ஋Λ୅ೖͯ͠΋ɼy = 2x2 + 3 ͷ y ͷ஋ͷํ͕ɼy = 2x2 ͷ y ͷ஋ΑΓ 3 ͚ͩ
େ͖͘͞ࢉܭΕΔ͔ΒͰ͋Δɽ
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F. y = a(x − p)2 ͷάϥϑ

ྫͱͯ͠ɼ࣍ͷ 2ͭͷ ΈΑ͏ɽͯ͑ߟΛ܎਺ͷؔؔ࣍2
y = 2(x − 3)2y = 2x2

3

ӈʹ͚̏ͩ
Ҡಈͨ͠

x

y

O

y = 2x2 , y = 2(x − 3)2

x · · · −2 −1 0 1 2 3 4 5 · · ·
2x2 · · · 8 2 0 2 8 18 32 50 · · ·

2(x − 3)2 · · · 50 32 18 8 2 0 2 8 · · ·

্ͷද͔Βɼy = 2(x − 3)2 ͷάϥϑ͸ɼy = 2x2 ͷάϥϑΛ x࣠ํ޲ʹ +3

ฏߦҠಈͨ͠์෺ઢͱΘ͔Δ*11ɽ

͜ͷฏߦҠಈʹΑͬͯɼ࣠͸ x࣠ํ޲ʹ 3Ҡಈ͠ɼ௚ઢ x = 3ʹॏͳΔɽ·ͨɼ௖఺΋Ҡಈ͠ɼݪ఺ΑΓ

x࣠ํ޲ʹ 3େ͖͍఺ (3, 0)Ͱ͋Δ͜ͱ͕Θ͔Δɽ

ʲྫ୊ 51ʳ ʹద౰ͳ਺ɾࣜΛ౴͑ɼ์෺ઢ Τ , έ , y = −2(x − 4)2 ͷάϥϑΛॻ͚ɽ

1. ௖఺ (0, 0)ɼ࣠ x = 0
ͷ์෺ઢ y = 2x2

⇐ x࣠ํ3+ʹ޲ฏߦҠಈ

௖఺ ( Ξ , Π )ɼ
࣠ ΢ ͷ์෺ઢ Τ

͜Ε͸
(
0, Φ

)
Λ௨Δ

2. ௖఺ (0, 0)ɼ࣠ x = 0
ͷ์෺ઢ y = −3x2

⇐ x࣠ํ2−ʹ޲ฏߦҠಈ

௖఺ ( Χ , Ω )ɼ
࣠ Ϋ ͷ์෺ઢ έ

͜Ε͸
(
0, ί

)
Λ௨Δ

3. ௖఺ (0, 0)ɼ࣠ x = 0

ͷ์෺ઢ y = −2x2

⇐

x࣠ํ޲ʹ
α ฏߦҠಈ

௖఺ ( γ , ε )ɼ࣠ η

ͷ์෺ઢ y = −2(x − 4)2

͜Ε͸
(
0, ι

)
Λ௨Δ

ʲղ౴ʳ

1. Ξ,Π : (3, 0)

΢ : x = 3
Τ : y = 2(x − 3)2

Φ : 18

Τ

3

18

x

y

O

2. Χ,Ω : (−2, 0)

Ϋ : x = −2
έ : y = −3(x + 2)2

ί : −12

έ

−2

−12

x

y
O

3. α : +4
γ,ε : (4, 0)

η : x = 4
ι : −32 # 2 ʹ਺ͷࣜؔ࣍ x = 0 Λ

୅ೖ͢Ε͹Α͍ɽͨͱ͑

͹ɼ1. ͳΒ͹ y = 2(x−3)2

ʹ x = 0 Λ୅ೖͯ͠ɼ
y = 2 ·(−3)2 = 18ͱͳΔɽ

y = −2(x − 4)2

4

−32

x

y
O

y = a(x − p)2 ͷάϥϑ

y = a(x − p)2 ͷάϥϑ͸ɼy = ax2 ͷάϥϑΛ

ʮx࣠ํ޲ʹ p͚ͩฏߦҠಈʯ

ͨ͠์෺ઢͰ͋Δɽ͜ͷͱ͖ɼ࣠͸௚ઢ x = pɼ௖఺͸ (p, 0)ͱͳΔɽ

*11 ͜ͷ͜ͱ͸ɼࣜͷ͔ܗΒ΋ཧղͰ͖Δɽy = 2(x − 3)2 ͷ y ͷ஋ͱ y = 2x2 ͷ y ͷ஋ΛҰகͤ͞Δʹ͸ɼ2(x − 3)2 ͷ x ʹ͸ɼ
2x2 ͷ xΑΓ 3 େ͖͍஋Λ୅ೖ͠ͳ͚Ε͹ͳΒͳ͍ɽ
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G. y = a(x − p)2 + qͷάϥϑ

ͨͱ͑͹ɼy = 2(x − 3)2 + 4ͷάϥϑ͸ɼy = 2x2 ͷάϥϑΛ࣍ͷΑ

3

4

y = 2(x − 3)2 + 4y = 2x2

y = 2(x − 3)2

x

y

O

͏ʹҠಈͤ͞Ε͹Α͍ɽ

y = 2x2 →−−−−−−−−−−−−ʹ޲ํ͇࣠
̏ฏߦҠಈ

y = 2(x − 3)2

→−−−−−−−−−−−−ʹ޲ํ͈࣠
̐ฏߦҠಈ

y = 2(x − 3)2 + 4

͜ͷฏߦҠಈʹΑͬͯɼ௖఺͸ɼݪ఺ΑΓ x࣠ํ޲ʹ 3େ͖͘ y࣠

ʹ޲ํ 4େ͖͍఺ (3, 4)ʹҠಈ͢Δɽ࣠͸௚ઢ x = 3ʹͳΔɽ

ʲྫ୊ 52ʳ ʹద౰ͳ਺ɾࣜΛ౴͑ɼ์෺ઢ Ϋ , ν , χ ͷάϥϑΛॻ͚ɽ

1. ์෺ઢ y = 2x2

⇐ x 1+ʹ޲ํ࣠ ฏߦҠಈ

௖఺ ( Ξ , Π )ɼ࣠ ΢

ͷ์෺ઢ Τ

⇐ y 3+ʹ޲ํ࣠ ฏߦҠಈ

௖఺ ( Φ , Χ )ɼ࣠ Ω

ͷ์෺ઢ Ϋ

͜Ε͸
(
0, έ

)
Λ௨Δ

2. ์෺ઢ y = −x2
⇐ x Ҡಈߦ4ฏ−ʹ޲ํ࣠

௖఺ ( ί , α )ɼ࣠ γ

ͷ์෺ઢ ε

⇐ y Ҡಈߦ7ฏ+ʹ޲ํ࣠

௖఺ ( η , ι )ɼ࣠ λ

ͷ์෺ઢ ν

͜Ε͸
(
0, π

)
Λ௨Δ

3. ์෺ઢ y = 3x2

⇐
=

x ʹ޲ํ࣠
ς ฏߦҠಈ

y ʹ޲ํ࣠
τ ฏߦҠಈ

௖఺ (1,−5)ɼ࣠ φ

ͷ์෺ઢ χ

͜Ε͸
(
0, ψ

)
Λ௨Δ

ʲղ౴ʳ

1. Ξ,Π : (1, 0), ΢ : x = 1, Τ : y = 2(x − 1)2

Φ,Χ : (1, 3), Ω : x = 1, Ϋ : y = 2(x − 1)2 + 3
έ : y = 2(x − 1)2 + 3ʹ x = 0Λ୅ೖͯ͠ɼy = 2 · (−1)2 + 3 = 5
άϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹͳΔɽ #

Ϋ

1

3

ν

−4

7
5

−9

x

y

O

2. ί,α : (−4, 0), γ : x = −4, ε : y = −(x + 4)2

η,ι : (−4, 7), λ : x = −4, ν : y = −(x + 4)2 + 7
π : −(x + 4)2 + 7ʹ x = 0Λ୅ೖͯ͠ɼy = −42 + 7 = −9
άϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹͳΔɽ

3. ς : +1, τ : −5, φ : x = 1, χ : y = 3(x − 1)2 − 5
έ : y = 3(x − 1)2 − 5ʹ x = 0Λ୅ೖͯ͠ɼy = 3 · (−1)2 − 5 = −2
άϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹͳΔɽ #

χ

1

−5

−2
x

y

O

y = a(x − p)2 + qͷάϥϑ

y = a(x − p)2 + qͷάϥϑ͸ɼy = ax2 ͷάϥϑΛ

ʮx࣠ํ޲ʹ p͚ͩฏߦҠಈ͠ɼy࣠ํ޲ʹ q͚ͩฏߦҠಈʯ

ͨ͠์෺ઢͰ͋Δɽ͜ͷͱ͖ɼ࣠͸௚ઢ x = pɼ௖఺͸ (p, q)ͱͳΔɽ
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H. ฏํ׬੒

2 ࣜ࣍ ax2 + bx + c Λ a(x − p)2 + q ͷܗʹม͢ܗΔ͜ͱΛɼฏํ׬

y = 2x2 + 4x − 1

y = 2x2

−1

−3

x

y

O

੒ (completing square)ͱ͍͏*12ɽͨͱ͑͹ɼ

y = 2x2 + 4x − 1 · · · · · · · · 1©

ͷάϥϑΛඳ͘ʹ͸ɼ࣍ͷΑ͏ͳฏํ׬੒͕ඞཁͱͳΔɽ

y = 2x2 + 4x − 1

= 2
{
x2 + 2x

}
− 1 ˡ x2 ͷ܎਺Ͱ͘͘Δ

= 2
{
(x + 1)2 − 1

}
− 1 ˡฏํͷܗʹ͢Δʢฏํ׬੒ʣ

= 2(x + 1)2 − 2 − 1 ˡ{ɹ}Λ͸ͣ͢

= 2(x + 1)2 − 3 ˡఆ਺߲Λ੔ཧ͢Δɼ͜ΕͰ௖఺ͷ࠲ඪ͕Θ͔Δ

1©ͷάϥϑ͸ɼy = 2x2 ͷάϥϑΛ x࣠ํ޲ʹ −1ɼy࣠ํ޲ʹ −3ฏߦҠಈͨ͠์෺ઢʹͳΔͱΘ͔Δɽ

ฏํ׬੒ͷมܗͷ͏ͪɼ
ɾ
ฏ
ɾ
ํ
ɾ
Λ
ɾ
࡞
ɾ
ΔมܗΛऔΓग़͢ͱɼҎԼͷΑ͏ʹͳΔɽ

x2 + ˓ x
↓ ൒෼

=
(

x +
˓

2

)2
−

(
˓

2

)2

↑͜͜ͷ 2 ৐ΛҾ͘

ʲྫ୊ 53ʳ ҎԼͷ ੒͠ͳ͍͞ɽ׬Λฏํࣜ࣍2

1. x2 + 6x 2. x2 − 4x 3. x2 − 8x + 5 4. 2x2 − 4x 5. 2x2 + 4x + 3 6. −3x2 − 6x + 1

ʲղ౴ʳ

1. x2 + 6x

= (x + 3)2 − 9

2. x2 − 4x

= (x − 2)2 − 4

3. x2 − 8x + 5

= (x − 4)2 − 16 + 5

= (x − 4)2 − 11

4. 2x2 − 4x

= 2(x2 − 2x)

= 2
{
(x − 1)2 − 1

}

= 2(x − 1)2 − 2

5. 2x2 + 4x + 3

= 2(x2 + 2x) + 3

= 2
{
(x + 1)2 − 1

}
+ 3

= 2(x + 1)2 − 2 + 3

= 2(x + 1)2 + 1

6. − 3x2 − 6x + 1

= − 3(x2 + 2x) + 1

= − 3
{
(x + 1)2 − 1

}
+ 1

= − 3(x + 1)2 + 3 + 1

= −3(x + 1)2 + 4

*12 มܗʹΑͬͯɼ(x − p)2 ͱ͍͏ฏํʢ2 ৐ʣΛ࡞Δ͜ͱ͔Βɼ͜ͷ໊শ͕෇͍͍ͯΔɽ͜Ε͸͍ͨ΁ΜॏཁͳࣜมܗͰ͋Γɼ࣮
ɼ2ࡍ Ͱಋ͔Ε͍ͯΔɽํ͑ߟ੒ͷ׬ఔࣜͷղͷެࣜ΋ɼฏํํ࣍
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ʲ࿅श 54ɿฏํ׬੒ʳ
ҎԼͷ ੒͠ͳ͍͞ɽ׬Λʢxʹ͍ͭͯʣฏํࣜ࣍2

(1) x2 − 6x (2) x2 + 4x (3) x2 − 3x (4) x2 − 6x + 3 (5) x2 − 3x + 1 (6) 2x2 − 8x

(7) −2x2 − 4x (8) 2x2 + 8x + 1 (9) −3x2 + 9x + 2 (10) 1
2

x2 + 2x (11) − 1
3

x2 − 4x + 3

(12) − 3
2

x2 − 5x + 1 (13) x2 − 2ax (14) 2x2 + 4ax + a2

ʲղ౴ʳ

(1) x2 − 6x

= (x − 3)2 − 9
(2) x2 + 4x

= (x + 2)2 − 4
(3) x2 − 3x

=
(
x − 3

2

)2
− 9

4

(4) x2 − 6x + 3

= (x − 3)2 − 9 + 3

= (x − 3)2 − 6

(5) x2 − 3x + 1 =
(
x − 3

2

)2
− 9

4
+ 1 #ฏํ׬੒ͨ͠

=
(
x − 3

2

)2
− 5

4
#ఆ਺߲Λ੔ཧͨ͠

(6) 2x2 − 8x

= 2
{
x2 − 4x

}

= 2
{
(x − 2)2 − 4

}

= 2(x − 2)2 − 8

(7) − 2x2 − 4x

= − 2
{
x2 + 2x

}

= − 2
{
(x + 1)2 − 1

}

= −2(x + 1)2 + 2

(8) 2x2 + 8x + 1

= 2
{
x2 + 4x

}
+ 1 Ͱ·ͱΊͯɼx2ހׅ#

ͷ܎਺Λ 1 ʹͨ͠
= 2

{
(x + 2)2 − 4

}
+ 1 ׬ͷதΛฏํހׅ#

੒ͨ͠

= 2(x + 2)2 − 8 + 1

= 2(x + 2)2 − 7
(9) − 3x2 + 9x + 2

= − 3
{
x2 − 3x

}
+ 2

= −3
{(

x − 3
2

)2
− 9

4

}
+ 2

= −3
(
x − 3

2

)2
+

27
4
+ 2

= −3
(
x − 3

2

)2
+

35
4

(10)
1
2

x2 + 2x

=
1
2

{
x2 + 4x

}

=
1
2

{
(x + 2)2 − 4

}

=
1
2

(x + 2)2 − 2

(11) − 1
3

x2 − 4x + 3

= − 1
3

{
x2 + 12x

}
+ 3

= − 1
3

{
(x + 6)2 − 36

}
+ 3

= − 1
3

(x + 6)2 + 12 + 3

= − 1
3

(x + 6)2 + 15

(12) − 3
2

x2 − 5x + 1

= − 3
2

{
x2 +

10
3

x
}
+ 1

= − 3
2

{(
x + 5

3

)2
− 25

9

}
+ 1

= − 3
2

(
x + 5

3

)2
+

25
6
+ 1

= − 3
2

(
x + 5

3

)2
+

31
6

(13) x2 − 2ax = (x − a)2 − a2

(14) 2x2 + 4ax + a2 = 2(x2 + 2ax) + a2

= 2
{
(x + a)2 − a2

}
+ a2 = 2 (x + a)2 − a2
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I. y = ax2 + bx + cͷάϥϑ

਺ؔ࣍ͷΑ͏ʹͯ͠ɼ2࣍ y = ax2 + bx + cͷάϥϑ͕ඞͣ์෺ઢʹͳΔ͜ͱ͕෼͔Δɽ
y = ax2 + bx + cͷάϥϑ

a > 0 ͷ৔߹ y = ax2 + bx + c

− b
2a

− b2−4ac
4a

c

x

y

O

a < 0 ͷ৔߹
y = ax2 + bx + c

− b
2a

− b2−4ac
4a

c

x

y

O

y = ax2 + bx + c

= a
{
x2 + b

a
x
}
+ c ˡ x2 ͷ܎਺Ͱ͘͘Δ

= a
{(

x + b
2a

)2
− b2

4a2

}
+ c ˡฏํ׬੒

= a
(
x + b

2a

)2
− b2

4a
+ c ˡ{ɹ}Λ͸ͣ͢

= a
(
x + b

2a

)2
− b2 − 4ac

4a
ˡఆ਺߲Λ੔ཧ͢Δ

ͱฏํ׬੒ͯ͠ɼ2ؔ࣍਺ y = ax2 + bx + cͷάϥϑ͸

• ࣠͸௚ઢ x = − b
2a
ɼ௖఺͸

(
− b

2a
,− b2 − 4ac

4a

)

ͷ์෺ઢͱͳΔɽ·ͨɼy࣠ͱͷަ఺͸ (0, c)Ͱ͋Δɽ

্ͷ݁ՌΛ҉͢هΔඞཁ͸ͳ͍ɽ2ؔ࣍਺ͷάϥϑΛ͑ߟΔͱ͖͸ຖճɼฏํ׬੒Λ͠Α͏ɽ·

ͨɼ2ؔ࣍਺ͷάϥϑʹ͸ɼ์෺ઢͷ։͖۩߹ΛܾΊΔͨΊɼy࣠ͱͷަ఺Λඞͣॻ͖͜Ήʢ͕࣠

௚ઢ x = 0Ͱ͋ͬͨ৔߹͸ɼద౰ͳ 1఺Λॻ͖ࠐΉʣɽ

ʲྫ୊ 55ʳ ਺ؔ࣍2 f (x) = x2 − 4x + 5, g(x) = −2x2 − 4x + 1ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑ͳ͍͞ɽ

1. f (x), g(x)Λฏํ׬੒͠ͳ͍͞ɽ

2. y = f (x)ͷ௖఺ͷ࠲ඪɼ࣠ͷํఔࣜΛٻΊɼάϥϑΛॻ͖ͳ͍͞ʢy࣠ͱͷަ఺Λॻ͖ࠐΉ͜ͱʣɽ

3. y = g(x)ͷ௖఺ͷ࠲ඪɼ࣠ͷํఔࣜΛ౴͑ɼάϥϑΛॻ͖ͳ͍͞ʢy࣠ͱͷަ఺Λॻ͖ࠐΉ͜ͱʣɽ

ʲղ౴ʳ

1. f (x) = (x − 2)2 − 4 + 5

= (x − 2)2 + 1

g(x) = −2
{
x2 + 2x

}
+ 1

= −2
{
(x + 1)2 − 1

}
+ 1

= −2(x + 1)2 + 2 + 1

= −2(x + 1)2 + 3
2. f (x)ͷ௖఺͸ (2, 1)ɼ
࣠͸ x = 2Ͱ͋Δɽ

y = f (x)

2
1

5

x

y

O

3. g(x)ͷ௖఺͸ (−1, 3)
࣠͸ x = −1Ͱ͋Δɽ

y = g(x)

−1

3
1

x

y

O
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ʲ࿅श 56ɿ์෺ઢΛඳ͘ʳ
ඪͱ࣠ͷํఔࣜΛ౴͑ɼάϥϑΛඳ͚ɽ࠲ͷ์෺ઢͷ௖఺ͷ࣍

(1) y = x2 − 2x + 3 (2) y = −3x2 + 6x (3) y = 2x2 + 8x + 5

(4) y = −2x2 − 6x − 5
2

(5) y = 1
2

x2 − x − 2

ʲղ౴ʳ

(1) y = (x − 1)2 − 1 + 3

= (x − 1)2 + 2

y = x2 − 2x + 3

3

1

2

x

y

O

௖఺͸ (1, 2)ɼ࣠͸ x = 1Ͱ͋Γɼ
άϥϑ͸ӈਤͷΑ͏ʹͳΔɽ

(2) y = − 3
{
x2 − 2x

}

= − 3
{
(x − 1)2 − 1

}

= − 3(x − 1)2 + 3

y = −3x2 + 6x
1

3

x

y

O
௖఺͸ (1, 3)ɼ࣠͸ x = 1Ͱ͋Γɼ
άϥϑ͸ӈਤͷΑ͏ʹͳΔɽ

(3) y = 2
{
x2 + 4x

}
+ 5

= 2
{
(x + 2)2 − 4

}
+ 5

= 2(x + 2)2 − 3

y = 2x2 + 8x + 5

−2

−3

5

x

y

O
௖఺͸ (−2,−3)ɼ࣠͸ x = −2Ͱ͋Γɼ
άϥϑ͸ӈਤͷΑ͏ʹͳΔɽ

(4) y = − 2
{
x2 + 3x

}
− 5

2

= − 2
{(

x + 3
2

)2
− 9

4

}
− 5

2

= − 2
(
x + 3

2

)2
+ 9

2
− 5

2

= − 2
(
x + 3

2

)2
+ 2

y = −2x2 − 6x − 5
2

− 3
2

2

− 5
2

x

y

O

௖఺͸

(
− 3

2
, 2
)
ɼ࣠͸ x = − 3

2
Ͱ͋Γɼ

άϥϑ͸ӈਤͷΑ͏ʹͳΔɽ

(5) y = 1
2

{
x2 − 2x

}
− 2

= 1
2

{
(x − 1)2 − 1

}
− 2

= 1
2

(x − 1)2 − 1
2
− 2

= 1
2

(x − 1)2 − 5
2

y = 1
2

x2 − x − 2

1

− 5
2

−2

x

y

O

௖఺͸

(
1,− 5

2

)
ɼ࣠͸ x = 1Ͱ͋Γɼ

άϥϑ͸ӈਤͷΑ͏ʹͳΔɽ
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ʲ࿅श 57ɿ2ؔ࣍਺ͷฏߦҠಈʳ

์෺ઢ y = 1
2

x2 ͷάϥϑΛฏߦҠಈ͠ɼ௖఺͕ (−2,−6)ͱͳͬͨάϥϑΛ C ͱ͢Δɽ

(1) ์෺ઢ C ͷํఔࣜΛٻΊΑɽ

(2) C Λ x࣠ํ޲ʹ 3ɼy࣠ํ޲ʹ −2ฏߦҠಈͨ͠άϥϑΛ C1 ͱ͢ΔɽC1 ͷ௖఺ͷ࠲ඪͱɼC1 ͷํ

ఔࣜΛٻΊΑɽ

(3) C ΛฏߦҠಈͨ݁͠Ռɼ௖఺͕ (−3, 2)ʹ͋ΔάϥϑΛ C2 ͱ͢ΔɽC2 ͷࣜΛٻΊΑɽ͜ͷͱ͖ɼC

ΛͲͷΑ͏ʹฏߦҠಈͯ͠ C2 ʹͳͬͨͩΖ͏͔ɽ

ʲղ౴ʳ

(1) ௖఺͕ (−2,−6)Ͱ͋Γɼx2 ͷ܎਺͕
1
2
Ͱ͋ΔͷͰɼٻΊΔ C ͷํఔࣜ

͸ y = 1
2

(x + 2)2 − 6Ͱ͋Δɽ

(2) ฏߦҠಈʹΑͬͯ C ͷ௖఺͸

C ͷ௖఺

(−2,−6)

x ʹ޲ํ࣠ 3
y ʹ޲ํ࣠ −2−−−−−−−−−−−−−→

C1 ͷ௖఺

(1,−8)

ͱҠಈ͢ΔͷͰɼC1 ͷ௖఺͸ (1,−8)Ͱ͋Δɽ #

C

C1

3
−2(−2,−6)

(1,−8)

x

y

O

·ͨɼC1 ͷ x2 ͷ܎਺͸ɼC ͱಉ͡ 1
2
Ͱ͋ΔͷͰɼC1 ͷํఔࣜ͸࣍ͷΑ # C1 ͸ɼC ΛฏߦҠಈͯ͠Ͱ͖

Δ์෺ઢͰ͋Δ͔Βɽ
͏ʹͳΔɽ

y = 1
2

(x − 1)2 − 8 ·ͨ͸ y = 1
2

x2 − x − 15
2

#౴͑͸ɼฏํ׬੒͞Εͨঢ়ଶͷ
··ͰߏΘͳ͍ɽ

ʲผղɿh άϥϑͷฏߦҠಈͱํఔࣜʱ(p.101)Λ༻͍ͯղ͘ʳ(1)ͰٻΊ

ͨ C ͷࣜͷ xΛ x − 3ʹɼyΛ y + 2ʹ୅͑ͯɼC1 ͷࣜΛಘΔɽ

y + 2 = 1
2
{(x − 3) + 2}2 − 6 ⇔ y = 1

2
(x − 1)2 − 8

(3) C2 ͷ x2 ͷ܎਺͸ɼC ͱಉ͡ 1
2
Ͱ͋ΓɼC2 ͷ௖఺ͷ࠲ඪ͸ (−3, 2)Ͱ͋ # C2 ͸ɼC ΛฏߦҠಈͯ͠Ͱ͖

Δ์෺ઢͰ͋Δ͔Βɽ
ΔͷͰɼC2 ͷํఔࣜ͸

y = 1
2

(x + 3)2 + 2 ·ͨ͸ y = 1
2

x2 + 3x + 13
2

ͱͳΔɽ·ͨɼ௖఺͕ (−2,−6)͔Β (−3, 2)΁ಈ͍ͯ C2 ʹͳΔͷͰɼ͜ #

CC2

(−2,−6)

(−3, 2)
x

y

O

Ε͸ɼx࣠ํ޲ʹ −1ɼy࣠ํ޲ʹ 8ฏߦҠಈͨ݁͠ՌͰ͋Δɽ
−3 − (−2) = −1ɼ2 − (−6) = 8
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2. ਺ͷܾఆؔ࣍2

A. ४උ̍ʙํఔࣜ΁ͷ୅ೖ

ͨͱ͑͹ɼؔ਺ y = x2 + bxͷάϥϑ͕ (2, 1)Λ௨ΔͳΒ͹ɼy = x2 + bxʹ (x, y) = (2, 1)Λ୅ೖͨ͠౳

ࣜ͸੒Γཱͭɽͭ·Γ

1 = ·22 + b · 2 ⇔ 1 = 4 + 2b

ΑΓ b = − 3
2
ͱ෼͔ΔɽҰൠʹɼؔ਺ y = f (x)ͷάϥϑ͕ (p, q)Λ௨ΔͳΒ q = f (p)͕੒Γཱͭ (p.74)ɽ

ʲྫ୊ 58ʳ ҎԼͷ໰͍ʹ౴͑ͳ͍͞ɽ

1. ์෺ઢ y = −x2 + bx + 3͕ (−1,−3)Λ௨Δͱ͖ɼbͷ஋ΛٻΊΑɽ

2. ์෺ઢ y = 2(x − p)2 + 3͕ (1, 5)Λ௨Δͱ͖ɼpͷ஋ΛٻΊΑɽ

ʲղ౴ʳ

1. y = −x2 + bx + 3ʹ (x, y) = (−1,−3)Λ୅ೖͯ͠

−3 = −(−1)2 + b · (−1) + 3 ⇔ − 3 = −1 − b + 3 ∴ b = 5 # b ʹ͍ͭͯํఔࣜΛղ͍
ͨ

2. y = 2(x − p)2 + 3ʹ (x, y) = (1, 5)Λ୅ೖͯ͠

5 = 2(1 − p)2 + 3 ⇔ p2 − 2p = 0 ∴ p = 0, 2 # p ʹ͍ͭ ʢͯ2 ʣํ࣍ ఔࣜ
Λղ͍ͨ

B. ४උ̎ʙ࿈ཱ ݩ3 ఔࣜΛղ͘ํ࣍1

Ұൠʹɼະ஌ͷจࣈΛ 3ؚͭΉɼ3ͭͷʢ1࣍ʣ࿈ཱํఔࣜͷ͜ͱΛ࿈ཱ ݩ3 ఔࣜͱ͍͏ɽ͜ΕΛղํ࣍1

͘ʹ͸ɼ
ɾ
ফ
ɾ
ڈ
ɾ
͢
ɾ
Δ
ɾ
จ
ɾ
ࣈ
ɾ
Λ
ɾ
ܾ
ɾ
Ίɼ୅ೖ๏ɾՃݮ๏ʹΑͬͯফ͢ڈΕ͹Α͍ɽ

ʲྫ୊ 59ʳ ࿈ཱ ݩ3 ఔࣜํ࣍1




2x + y − 2z = 1 · · · · · · · · 1©

x + y − z = 4 · · · · · · · · 2©

x − 2y + 3z = −1 · · · · · · · · 3©
Λղ͜͏ɽ

1© − 2©ʹΑͬͯɼ Ξ Λফࣜͨ͠ڈ Π ΛಘΔɽ

2 × 1© + 3©ʹΑͬͯɼ ΢ Λফࣜͨ͠ڈ Τ ΛಘΔɽ

ΠͱΤΛ࿈ཱͯ͠ɼ(x, z) =
(
Φ , Χ

)
Λಘͯɼޙ࠷ʹ 2©͔Β y = Ω ΛಘΔɽ

ʮ࿈ཱ 3 ݩ 1 ఔࣜΛղ͘ʯͱ͸ɼ্ͷ໰୊Ͱ͍͑͹ʮࣜํ࣍ 1©ɼ 2©ɼ 3©Λશͯಉ࣌ʹຬͨ͢
(x, y, z)ͷ૊Λ͚ͭݟΔʯͱ͍͏͜ͱʹͳΔɽ

ʲղ౴ʳ 1© − 2©ʹΑͬͯ 2x + y − 2z = 1

−) x + y − z = 4

x − z = −3

Ͱ͋Δ͔Βɼ
ʢΞʣ

yΛফࣜͨ͠ڈ
ʢΠʣ

x − z = −3ʢ· · · 2©′
ʣΛಘΔɽ
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·ͨɼ2 × 1© + 3©ʹΑͬͯ 4x + 2y − 4z = 2

+) x − 2y + 3z = −1

5x − z = 1

Ͱ͋Δ͔Βɼ
ʢ΢ʣ

yΛফࣜͨ͠ڈ
ʢΤʣ

5x − z = 1ʢ· · · 3©′ʣΛಘΔɽ

ʹ࣍ zΛফͨ͢Ίʹ 2©′ − 3©′ Λ͢Ε͹ # 2©′
ɼ 3©′

ͷ 2 ͭͰɼ࿈ཱ
ํఔࣜ


x − z − 3 · · · 2©′

5x − z = 1 · · · 3©′

ʹͳͬͨɽ

x − z = −3
−) 5x − z = 1
−4x = −4 ∴ x =

ʢΦʣ
1

͜ͷ xͷ஋Λ 2©′ ʹ୅ೖͯ͠ 1 − z = −3ͳͷͰ z =
ʢΧʣ
4 # 1©ɼ 3©ΑΓɼ 2©ʹ୅ೖ͢

Δํ͕͕ࢉܭ؆୯ʹࡁ

Ήɽ
xɼzͷ஋Λ 2©ʹ୅ೖͯ͠ɼ1 + y − 4 = 4 ∴ y =

ʢΩʣ
7

C. Ұൠܕ y = ax2 + bx + cͷܾఆʙ࣠΍௖఺ʹ͍ͭͯԿ΋Θ͔͍ͬͯͳ͍৔߹

άϥϑ͕௨Δ 3 ఺Λ༩͑Δ͚ͩͰ΋ɼ2 ਺͸ͨͩؔ࣍ 1 ͭʹܾ·Δɽ͜ͷ৔߹͸ɼٻΊΔ 2 ਺Λؔ࣍

y = ax2 + bx + cͷܗͰ͓͍ͯ͑ߟΔɽ

ʲྫ୊ 60ʳ (1. 5), (−1, 1), (−2, 2)Λ௨Δ ΊͯΈΑ͏ɽٻ਺Λؔ࣍2

1. ΊΔٻ ਺Λؔ࣍2 y = ax2 + bx + cͱ͓͘ɽ͜Ε͕

(1, 5)Λ௨ΔͷͰ౳ࣜ Ξ Λຬͨ͠ɼ

(−1, 1)Λ௨ΔͷͰ౳ࣜ Π Λຬͨ͠ɼ

(−2, 2)Λ௨ΔͷͰ౳ࣜ ΢ Λຬͨ͢ɽ

2. Ξ ɼ Π ɼ ΢ ͷ ,࿈ཱํఔࣜΛղ͍ͯɼ(a࣍Ұݩ3 b, c) =
(
Τ , Φ , Χ

)
ΛಘΔͷͰɼٻΊ

Δ ਺͸ؔ࣍2 Ω ͱ෼͔Δɽ

ʲղ౴ʳ

1. Ξ : 5 = a · 12 + b · 1 + c ⇔ a + b + c = 5
Π : 1 = a · (−1)2 + b · (−1) + c ⇔ a − b + c = 1
΢ : 2 = a · (−2)2 + b · (−2) + c ⇔ 4a − 2b + c = 2

2. Ξ −ΠΑΓ a + b + c = 5

−) a − b + c = 1

2b = 4
Ͱ͋ΔͷͰɼb = 2ɽ

·ͨɼ΢ −ΠΑΓ 4a − 2b + c = 2

−) a − b + c = 1

3a − b = 1
Ͱ͋Γɼb = 2Λ୅ೖͯ͠ղ͚͹ɼa = 1ɽ

͜ΕΛΠʹ୅ೖͯ͠ɼc = 2ΛಘΔɽͭ·ΓɼΤ : 1ɼΦ : 2ɼΧ : 2ɽ
͜ΕΒΛ y = ax2 + bx + cʹ୅ೖͯ͠ɼΩ : y = x2 + 2x + 2ͱͳΔɽ
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ʲ࿅श 61ɿ࣠΍௖఺ʹ͍ͭͯԿ΋Θ͔͍ͬͯͳ͍৔߹ʳ
άϥϑ͕ 3఺ A(1, 6)ɼB(−2,−9)ɼC(4, 3)Λ௨ΔΑ͏ͳ ΊΑɽٻ਺Λؔ࣍2

ʲղ౴ʳ ΊΔٻ ਺Λؔ࣍2 y = ax2 + bx + cͱ͓͘ɽ͜ͷάϥϑ͸ #௖఺΍࣠ʹؔ͢Δ৘ใ͕
ͳ͍ͷͰɼҰൠతͳ 2 ࣍
ؔ਺Ͱ͑ߟΔ

AΛ௨Δ͜ͱ͔Β 6 = a · 12 + b · 1 + c

BΛ௨Δ͜ͱ͔Β −9 = a · (−2)2 + b · (−2) + c

CΛ௨Δ͜ͱ͔Β 3 = a · 42 + b · 4 + c

⇔




6 = a + b + c · · · · · · · · 1©

−9 = 4a − 2b + c · · · · · · · · 2©

3 = 16a + 4b + c · · · · · · · · 3©
ΛಘΔɽҎԼɼ3ͭͷจࣈΛؚΉ͜ͷ࿈ཱํఔࣜΛղ͘ɽ #ʰ࿈ཱ 3 ݩ 1 ఔࣜʱํ࣍

(p.94)
·ͣɼ 2© − 1©ΑΓ

4a − 2b + c = − 9
−) a + b + c = 6

3a − 3b = −15 ∴ a − b = −5 · · · 4©

͞Βʹɼ 3© − 2©ΑΓ

#྆ลΛ 3 Ͱׂͬͨɽ

16a + 4b + c = 3
−) 4a − 2b + c = − 9

12a + 6b = 12 ∴ 2a + b = 2 · · · 5©

4©ɼ5©ͷ࿈ཱํఔࣜΛղ͍ͯ a = −1ɼb = 4ɽ͞Βʹɼ͜ ΕΒΛ 1©ʹ୅ೖͯ͠ c = 3

#྆ลΛ 6 Ͱׂͬͨɽ

ΛಘΔɽ

ΑͬͯɼٻΊΔ ਺͸ؔ࣍2 y = −x2 + 4x + 3Ͱ͋Δɽ

ʲ࿅श 62ɿ࿈ཱ ݩ3 ఔࣜʳํ࣍1

࿈ཱ ݩ3 ఔࣜํ࣍1




3x + 2y − 2z = 7 · · · · · · · · 1©

x + 3y = −5 · · · · · · · · 2©

−3x + z = −7 · · · · · · · · 3©
Λղ͚ɽ

ʲղ౴ʳ ·ͣ zΛফͦ͏ɽ 1© + 2 × 3©ʹΑͬͯ # y Λফͯ͠ڈ΋Α͍͕ɼগ͠ܭ
Δɽ͑૿͕ࢉ

x Λফͨ͠ڈ৔߹͸ɼՃݮ๏ͷ
ճ਺͕ 1 ճ༨෼ʹඞཁʹͳΔɽ

3x + 2y − 2z = 7
+) −6x + 2z = −14
−3x + 2y = − 7 · · · · · · · · 1©′ #͜Εͱ 2©ͷ 2 ͭͰɼ௨ৗͷʢจ

͕ࣈ 2 ͭͷʣ࿈ཱํఔࣜʹͳ
ͬͨɽ࣍ʹ xΛফͨ͢Ίʹ 1©′ + 3 × 2©Λ͢Ε͹

−3x + 2y = − 7
+) 3x + 9y = −15

11y = −22 ∴ y = −2

͜ͷ yͷ஋Λ 2©ʹ୅ೖͯ͠ x + 3 · (−2) = −5 ∴ x = 1

͞Βʹɼxͷ஋Λ 3©ʹ୅ೖͯ͠ −3 + z = −7 ∴ z = −4

ͭ·ΓɼٻΊΔ΂͖ղ͸ (x, y, z) = (1,−2,−4)ɽ
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D. ฏํ׬੒ܕ y = a(x − p)2 + qͷܾఆʙ࣠΍௖఺ʹ͍ͭͯ৚͕݅༩͑ΒΕͨ৔߹

௖఺ͱάϥϑ͕௨Δ 1఺ɼ΋͘͠͸ɼ࣠ͱάϥϑ͕௨Δ 2఺͕Θ͔Ε͹ɼ2ؔ࣍਺͸ͨͩ 1ͭʹܾ·Δɽ

p.88ͷʰy = a(x − p)2 + qͷάϥϑʱͰֶΜͩ͜ͱΛ༻͍ͯ͑ߟΑ͏ɽ

ʲྫ୊ 63ʳ ͷ࣍ 4ͭͷ ਺ʹ͍ͭͯɼ໰͍ʹ౴͑ͳ͍͞ɽؔ࣍2

a) y = a(x − p)2 + 2 b) y = a(x − 3)2 + q c) y = 3(x − 2)2 + q d) y = a(x − 2)2 + 3

1. ্ͷ ,਺ͷ͏ͪɼaؔ࣍2 p, qͷ஋ʹؔ܎ͳ͘௖఺͕ (2, 3)Ͱ͋Δ΋ͷΛબ΂ɽ·ͨɼͦͷάϥϑ͕

(1, 2)Λ௨Δͱ͖ɼ2ؔ࣍਺ΛܾఆͤΑɽ

2. ্ͷ ਺ͷ͏ͪɼ͕࣠ؔ࣍2 x = 3Ͱ͋Δ΋ͷΛબ΂ɽ·ͨɼͦͷάϥϑ͕ (1, 4), (−1,−2)Λ௨Δͱ

͖ɼ2ؔ࣍਺ΛܾఆͤΑɽ

ʲղ౴ʳ

1. ௖఺͕ (2, 3) Ͱ͋Δ΋ͷ͸ d) Ͱ͋Δɽάϥϑ͕ (1, 2) Λ௨Δͱ͖͸ɼy =

a(x − 2)2 + 3ʹ (x, y) = (1, 2)Λ୅ೖͯ͠ #ʮάϥϑ͕ (1, 2)Λ௨Δʯ
⇔ʮํఔࣜʹ (x, y) =
(1, 2) Λ୅ೖͯ͠΋౳߸
͕੒Γཱͭʯ

2 = a(1 − 2)2 + 3 ⇔ 2 = a + 3

ΑΓ a = −1ͱͳΔͷͰɼy = −(x − 2)2 + 3ͱܾఆ͞ΕΔɽ
2. ͕࣠ x = 3Ͱ͋Δ΋ͷ͸ b)Ͱ͋Δɽ
άϥϑ͕ (1, 4), (−1,−2)Λ௨Δͱ͖͸ɼy = a(x − 3)2 + q͕

(x, y) = (1, 4)Λ௨Δ͜ͱ͔Β 4 = a(1 − 3)2 + q

(x, y) = (−1,−2)Λ௨Δ͜ͱ͔Β −2 = a(−1 − 3)2 + q

⇔
{

4 = 4a + q · · · · · · · · 1©
−2 = 16a + q · · · · · · · · 2©

2© − 1© ͔Β࿈ཱํఔࣜΛղ͍ͯ (a, q) =
(
− 1

2
, 6

)
ͱͳΔɽͭ·Γɼ

y = − 1
2

(x − 3)2 + 6ͱܾఆ͞ΕΔɽ

্ͷ໰୊Ͱɼa)͸ʮ௖఺ͷ y࠲ඪ͕ 2Ͱ͋Δάϥϑʯɼc)͸ʮ͕࣠ x = 2Ͱ͋Γɼy = 3x2 Λฏߦ

Ҡಈͯ͠Ͱ͖ͨάϥϑʯͱ͍͏͜ͱ͕Ͱ͖Δɽ

ʲྫ୊ 64ʳ 2఺ (0, 0), (3, 6)Λ௨Γɼ͕࣠ x = 1Ͱ͋Δ์෺ઢͷํఔࣜΛٻΊΑɽ

ʲղ౴ʳ ΊΔํఔࣜ͸ٻ y = a(x − 1)2 + qͱ͓͘͜ͱ͕Ͱ͖Δɽ #͍͍͔͑Ε͹ɼ௖఺ͷ࠲
ඪΛ (1, q) ͱ͓͍ͨ(0, 0)Λ௨Δ͜ͱ͔Β 0 = a(0 − 1)2 + q

(3, 6)Λ௨Δ͜ͱ͔Β 6 = a(3 − 1)2 + q

⇔
{

0 = a + q · · · · · · · · 1©
6 = 4a + q · · · · · · · · 2©

2©− 1©͔Β࿈ཱํఔࣜΛղ͍ͯ (a, q) = (2,−2)ͱͳΔɽͭ·Γɼy = 2(x − 1)2 − 2
ͱܾఆ͞ΕΔɽ
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ʲ࿅श 65ɿ௖఺΍࣠ʹ͍ͭͯ৚͕݅༩͑ΒΕͨ৔߹ʳ
άϥϑ͕࣍ͷ৚݅Λຬͨ͢ ΊΑɽٻ਺Λؔ࣍2

(1) ௖఺͕ (1,−3)Ͱɼ఺ (−1, 5)Λ௨Δɽ

(2) ͕࣠௚ઢ x = −2Ͱɼ2఺ (−3, 2)ɼ(0,−1)Λ௨Δɽ

(3) ൃ ల ์෺ઢ y = −2x2 ΛฏߦҠಈͨ݁͠Ռɼ௚ઢ y = 2x + 1্ʹ௖఺͕͋Γɼ(3, 3)Λ௨Δɽ

ʲղ౴ʳ

(1) άϥϑͷ௖఺͕ (1,−3)Ͱ͋Δ͔ΒɼٻΊΔ ਺͸ؔ࣍2
#ʰy = a(x − p)2 + q ͷάϥϑʱ

(p.88)
y = a(x − 1)2 − 3 · · · · · · · · · · · · · · · · · · · · · · 1©

ͱදͤΔɽ͞Βʹɼ͜ͷάϥϑ͸఺ (−1, 5)Λ௨Δ͔Β #ͭ·Γɼ 1©͸ x = −1 ͷͱ͖
y = 5 ʹͳΔͱ෼͔ΔͷͰɼࣜ
1©ʹ (x, y) = (−1, 5) Λ୅ೖ
ͨ͠ɽ

5 = a(−1 − 1)2 − 3
⇔ 5 = 4a − 3 ∴ a = 2

ࣜ 1©ʹ a = 2Λ୅ೖͯ͠ɼٻΊΔ ਺͸ؔ࣍2

y = 2(x − 1)2 − 3ʢ·ͨ͸ y = 2x2 − 4x − 1ʣ #౴͑͸ɼฏํ׬੒͞Εͨঢ়ଶͷ
··Ͱ΋ߏΘͳ͍ɽ

(2) ͕࣠௚ઢ x = −2Ͱ͋Δ͔ΒɼٻΊΔ ਺͸ؔ࣍2
#௖఺ͷ x ඪ͸࠲ 2ɼy ඪ͸෼࠲
͔Βͳ͍ͷͰ q ͱ͓͍ͨɽ

y = a(x + 2)2 + q · · · · · · · · · · · · · · · · · · · · · · 2©

ͱදͤΔɽ͞Βʹɼ͜ͷάϥϑ͸ 2఺ (−3, 2)ɼ(0,−1)Λ௨Δ͔Β
{

2 = a(−3 + 2)2 + q
−1 = a(0 + 2)2 + q ⇔

{
2 = a + q
−1 = 4a + q # 2©ʹ (x, y) = (−3, 2)ɼ(0,−1)

ΛͦΕͧΕ୅ೖ͠ɼ੔಴ͨ͠

͜ͷ࿈ཱํఔࣜΛղ͍ͯɼa = −1ɼq = 3ΛಘΔɽ 2©ʹ୅ೖͯ͠

y = −(x + 2)2 + 3ʢ·ͨ͸ y = −x2 − 4x − 1ʣ #౴͑͸ɼฏํ׬੒͞Εͨঢ়ଶͷ
··Ͱ΋ߏΘͳ͍ɽ

(3) ΊΔٻ ਺͸ؔ࣍2
#௖఺ͷ x ඪΛ࠲ p ͱ͢Ε͹ɼy
ඪ͸࠲ 2p + 1 ͱͳΔɽ

y = −2(x − p)2 + 2p + 1 · · · · · · · · · · · · · · · · · · · · · · 3©

ͱ͓͘͜ͱ͕Ͱ͖Δɽ͞Βʹɼ(3, 3)Λ௨Δ͔Β

3 = −2(3 − p)2 + 2p + 1⇔ 2 = −2(9 − 6p + p2) + 2p #ӈลͷ 1 ͚ͩҠ߲͢Ε͹ɼ྆
ลΛ 2 ͰׂΕΔɽ

⇔ 1 = −(9 − 6p + p2) + p

⇔ p2 − 7p + 10 = 0
⇔ (p − 2)(p − 5) = 0

Αͬͯɼp = 2, 5ͱ෼͔Δɽ 3©ʹ୅ೖͯ͠
p = 2ͷͱ͖ɼy = −2(x − 2)2 + 5 ʢ·ͨ͸ y = −2x2 + 8x − 3ʣ

p = 5ͷͱ͖ɼy = −2(x − 5)2 + 11 ʢ·ͨ͸ y = −2x2 + 20x − 39ʣ
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਺ͷܾఆʹ͋ͨͬͯ͸ɼະ஌ͷؔ࣍2 ਺Λؔ࣍2

• y = ax2 + bx + cʢҰൠܕʣ

• y = a(x − p)2 + qʢฏํ׬੒ܕʣ

• y = a(x − α)(x − β)ʢҼ਺෼ղܕʣˡ p.123ͰֶͿ

ͷ͏ͪɼͲͷܗͰද͢ݱΔ͔͕ॏཁʹͳ͍ͬͯΔɽ

3. Ҡಈߦ਺ͷରশҠಈɾฏؔ࣍2

A. ఺ͷରশҠಈ

·ͣɼ఺ A(1, 2)ΛରশҠಈ͢Δ͜ͱΛ͑ߟΑ͏ɽ A(1, 2)

X(1,−2)

Y(−1, 2)

|

||

|

||

P(−1,−2)

◦

◦

x

y

O

• x࣠ʹ͍ͭͯରশҠಈͨ͠ͱ͖ A(1, 2) → X(1,−2)

x࠲ඪ͸ɾͦɾͷɾ·ɾ·ʹ͠ɼy࠲ඪͷΈූ߸Λٯసɼͱಉ͡Ͱ͋Δɽ

• y࣠ʹ͍ͭͯରশҠಈͨ͠ͱ͖ A(1, 2) → Y(−1, 2)

x࠲ඪͷΈූ߸Λٯసɼy࠲ඪ͸ɾͦɾͷɾ·ɾ·ɼͱಉ͡Ͱ͋Δɽ

• ఺ʹͭͯ͠ରশҠಈͨ͠ͱ͖ݪ A(1, 2) → P(−1,−2)

x࠲ඪ΋ y࠲ඪ΋ූ߸Λٯసͤ͞Δ͜ͱͱಉ͡Ͱ͋Δɽ

ͨͱ͑͹ɼ
ɾy࣠ʹ͍ͭͯରশҠಈͯ͠΋ରশͷத৺ͱͳΔɾyʢ࠲ඪʣɾ͸ɾͦɾͷɾ·ɾ·ͱཧղͰ͖Δɽ

ʲྫ୊ 66ʳ
1. Z(2,−1)Λ x࣠ʹ͍ͭͯରশҠಈͨ͠఺ Zxɼy࣠ʹ͍ͭͯରশҠಈͨ͠఺ Zyɼݪ఺ʹ͍ͭͯରশҠ

ಈͨ͠఺ Z0 ΛͦΕͧΕٻΊΑɽ

2. ҎԼͷ఺ʹ͍ͭͯɼx࣠ରশͳ 2఺ͷ૊ɼy࣠ରশͳ 2఺ͷ૊ɼݪ఺ରশͳ 2఺ͷ૊ΛͦΕͧΕ͢

΂ͯ౴͑Αɽ

A(4, 1), B(−4, 2), C(4,−1), D(4,−2), E(−4, 1)

ʲղ౴ʳ

1. ͸ӈਤͷΑ܎ඪฏ໘্ͰͷҐஔؔ࠲ 1 Zx

−2

Z0

Zy Z−1

x

y

O
͏ʹͳΔɽ

Zx(2, 1)ɼZy(−2,−1)ɼZ0(−2, 1)
2. ͸ӈਤͷΑ͏ʹͳΔɽ܎ඪฏ໘্ͰͷҐஔؔ࠲ #

4

1
A

−4

2B

−1 C

D

E

x

y

O

x࣠ରশ͸ Aͱ Cɼy࣠ରশ͸ Aͱ Eɼ
఺ରশ͸ݪ Bͱ DɼCͱ E
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ʲ࿅श 67ɿ఺ͷରশҠಈʳ
ͷ࣍ 2఺͸ɼx࣠ɼy࣠ɼݪ఺ͷ͏ͪɼԿʹ͍ͭͯରশ͔ɼͦΕͧΕ౴͑Αɽ

a) (−3, 5)ͱ (3, 5) b) (1, 3)ͱ (−1,−3) c) (−2,−3)ͱ (2,−3)

d) (3, 5)ͱ (3,−5) e) (−2, 3)ͱ (2,−3) f) (0, 3)ͱ (0,−3)

ʲղ౴ʳ ූ߸ʹ஫ҙ͢Ε͹Α͍ɽ Εͳ͍͏ͪ͸ਤΛඳ͜͏ɽ׳#

a) y࣠ b) ఺ݪ c) y࣠
d) x࣠ e) ఺ݪ f) x࣠ɼ·ͨ͸ݪ఺

B. จࣈͷஔ͖͑׵ͰରশҠಈΛ͑ߟΔ

఺ͷରশҠಈʹ͍ͭͯɼҎԼͷ͜ͱ͕੒Γཱ͍ͬͯͨʢp.99ʣɽ

• x࣠ʹ͍ͭͯରশҠಈ͢Δʹ͸ɼy࠲ඪͷΈූ߸Λٯసͤ͞Ε͹Α͍ɽ

• y࣠ʹ͍ͭͯରশҠಈ͢Δʹ͸ɼx࠲ඪͷΈූ߸Λٯసͤ͞Ε͹Α͍ɽ

• ɾసͤ͞Ε͹Α͍ɽٯɾඪɾ΋ɾූɾ߸ɾΛɾ࠲ɾඪɾ΋ɾyɾ࠲఺ʹͭͯ͠ରশҠಈ͢Δʹ͸ɼɾxɾݪ

ಉ͜͡ͱΛɼάϥϑͷରশҠಈʹ΋͋ͯ͸ΊΔ͜ͱ͕Ͱ͖Δɽ

ͨͱ͑͹ɼ์෺ઢ y = x2 + 3x + 2ͷରশҠಈ͸࣍ͷΑ͏ʹͳΔɽ

y = x2 + 3x + 2
͈Λʵ͈ʹ୅͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→
ʢ͇࣠ରশҠಈʣ

−y = x2 + 3x + 2
(
⇔ y = −x2 − 3x − 2

)

y = x2 + 3x + 2
͇Λʵ͇ʹ୅͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→
ʢ͈࣠ରশҠಈʣ

y = (−x)2 + 3 · (−x) + 2
(
⇔ y = x2 − 3x + 2

)

y = x2 + 3x + 2
͇Λʵ͇ʹ୅͑ͯɼ͈Λʵ͈ʹ୅͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→

ʢݪ఺ରশҠಈʣ
−y = (−x)2 + 3 · (−x) + 2

(
⇔ y = −x2 + 3x − 2

)

ʲྫ୊ 68ʳ ์෺ઢ y = 2x2 − 8x + 9Λ C ͱ͢Δɽ

• C Λ x࣠ʹؔͯ͠ରশҠಈͨ͠์෺ઢ Cx ͷํఔࣜ͸ Ξ Ͱ͋Γɼ௖఺͸ Π ʹͳΔɽ

• C Λ y࣠ʹؔͯ͠ରশҠಈͨ͠์෺ઢ Cy ͷํఔࣜ͸ ΢ Ͱ͋Γɼ௖఺͸ Τ ʹͳΔɽ

• C Λݪ఺ʹؔͯ͠ରশҠಈͨ͠์෺ઢ Co ͷํఔࣜ͸ Φ Ͱ͋Γɼ௖఺͸ Χ ʹͳΔɽ

• C ͷ௖఺͸ Ω Ͱ͋ΔɽC ͱ Cx ͷ௖఺Λൺ΂Δͱɼ͔ͨ͠ʹ Ω ͱ Π ͕ x࣠ରশʹͳ͍ͬͯΔͷ

͕෼͔Δɽಉ༷ʹɼ Ω ͱ Τ ͸ y࣠ରশɼ Ω ͱ Χ ͸ݪ఺ରশͰ͋Δͷ͕෼͔Δɽ

ʲղ౴ʳ Ξ : −y = 2x2 − 8x + 9 ⇔ y = −2x2 + 8x − 9 # C ͷࣜͷ y Λ −y ʹ͓͖
͔͑ͨɽΠ : Cx ͷࣜΛฏํ׬੒ͯ͠ y = −2(x − 2)2 − 1ΛಘΔͷͰ (2,−1)

΢ : y = 2(−x)2 − 8(−x) + 9 ⇔ y = 2x2 + 8x + 9 # C ͷࣜͷ x Λ −x ʹ͓͖
͔͑ͨɽΤ : Cy ͷࣜΛฏํ׬੒ͯ͠ y = 2(x + 2)2 + 1ΛಘΔͷͰ (−2, 1)

Φ : y = −2(−x)2 + 8(−x) − 9 ⇔ y = −2x2 − 8x − 9 # C ͷࣜͷ x Λ −x ʹɼy
Λ −y ʹ͓͖͔͑ͨɽΧ : C0 ͷࣜΛฏํ׬੒ͯ͠ y = −2(x + 2)2 − 1ΛಘΔͷͰ (−2,−1)

Ω : C ͷࣜΛฏํ׬੒ͯ͠ y = 2(x − 2)2 + 1ΛಘΔͷͰ (2, 1)

Ұൠʹɼ࣍ͷ͜ͱ͕ͲΜͳؔ਺ͷάϥϑͰ΋੒Γཱͭɽಛʹɼ1ؔ࣍਺΍ ਺Ͱ΋ਖ਼͍͠ɽৄ͍͠ূؔ࣍2

໌ʹ͍ͭͯ͸ɼʮҰൠͷରশҠಈʹ͍ͭͯ (p.144)ʯΛࢀর͢Δ͜ͱɽ
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άϥϑͷରশҠಈ

• x࣠ʹ͍ͭͯରশҠಈ͢Δʹ͸ɼyΛ −yʹ୅͑Ε͹Α͍ɽ

• y࣠ʹ͍ͭͯରশҠಈ͢Δʹ͸ɼxΛ −xʹ୅͑Ε͹Α͍ɽ

• ఺ʹ͍ͭͯରশҠಈ͢Δʹ͸ɼxΛݪ −xʹ୅͑ɼyΛ −yʹ୅͑Ε͹Α͍ɽ

લϖʔδͷ̡ ྫ୊ 68ʳʹ͓͚ΔάϥϑͷҠಈΛ࣮ࡍʹਤࣔ͢Δͱɼ࣍ͷΑ͏ʹͳΔɽ
C

Cx

x

y

O

CCy

x

y

O

C

Co

x

y

O

C. จࣈͷஔ͖͑׵ͰฏߦҠಈΛ͑ߟΔ

ʰy = a(x − p)2 ͷάϥϑʱ(p.87)͸์෺ઢ y = ax2 Λʮx࣠ํ޲ʹ pฏߦҠಈʯͨ͠άϥϑͰ͋Γ

y = ax2 ͇Λ͇ʔ̿ʹ୅͑Δ−−−−−−−−−−−−−−−−−−−−−−→ y = a(x − p)2

ͱ͑ߟΒΕΔɽಉ༷ʹɼʮy࣠ํ޲ʹ qฏߦҠಈʯ͢Δ͜ͱ͸ yΛ y − qʹ͓͖͔͑Δ͜ͱͱಉ͡Ͱ͋Δɽ

ͨͱ͑͹ɼ์෺ઢ y = x2 + 3x + 2Λ x࣠ํ޲ʹ 4ɼy࣠ํ޲ʹ −1Ҡಈ͢Ε͹ɼ࣍ͷΑ͏ʹͳΔɽ

y = x2 + 3x + 2
͇Λ͇ʵ̐ʹ୅͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→
ʢ͇࣠ํ޲ʹ̐Ҡಈʣ

y = (x − 4)2 + 3(x − 4) + 2
(
⇔ y = x2 − 5x + 6

)

͈Λ͈ʴ̍ʹ୅͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→
ʢ͈࣠ํ޲ʹʵ̍Ҡಈʣ

y + 1 = (x − 4)2 + 3(x − 4) + 2
(
⇔ y = x2 − 5x + 5

)

ʲྫ୊ 69ʳ์෺ઢ y = 2x2 − 8x + 9Λ C ͱ͢Δɽ

C Λ x࣠ํ޲ʹ 1Ҡಈͨ͠์෺ઢ C1 ͷํఔࣜ͸ Ξ Ͱ͋Γɼ͞ΒʹɼC1 Λ y࣠ํ޲ʹ −4ʹҠಈͨ͠

์෺ઢ C2 ͷํఔࣜ͸ Π Ͱ͋ΔɽC ͷ௖఺͸ ΢ ɼC2 ͷ௖఺͸ Τ Ͱ͋Γɼ͔ͨ͠ʹɼ ΢ ͷ x࠲ඪ

ʹ +1ɼy࠲ඪʹ −4͢Δͱ Τ ʹͳΔɽ

ʲղ౴ʳ Ξ : y = 2(x − 1)2 − 8(x − 1) + 9 ⇔ y = 2x2 − 12x + 19 # C ͷࣜͷ x Λ x − 1 ʹ͓
͖͔͑ͨɽ

Π : y + 4 = 2x2 − 12x + 19 ⇔ y = 2x2 − 12x + 15 # C1 ͷࣜͷ y Λ y− 1 ʹ͓
͖͔͑ͨɽ΢ : C ͷࣜΛฏํ׬੒ͯ͠ y = 2(x − 2)2 + 1ΛಘΔͷͰ (2, 1)

Τ : C2 ͷࣜΛฏํ׬੒ͯ͠ y = 2(x − 3)2 − 3ΛಘΔͷͰ (3,−3)

άϥϑͷฏߦҠಈͱํఔࣜ

• ʮx࣠ํ޲ʹ pฏߦҠಈ͢Δʯʹ͸ɼํఔࣜͷ xΛ x − pʹ୅͑Ε͹Α͍ɽ

• ʮy࣠ํ޲ʹ qฏߦҠಈ͢Δʯʹ͸ɼํఔࣜͷ yΛ y − qʹ୅͑Ε͹Α͍ɽ

ҰൠͷάϥϑͷฏߦҠಈʹ͍ͭͯ͸ɼʮҰൠͷฏߦҠಈʹ͍ͭͯ (p.145)ʯΛࢀরͷ͜ͱɽ
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ʲ࿅श 70ɿฏߦҠಈɾରশҠಈͱ ਺ͷܾఆʳؔ࣍2

਺ؔ࣍2 y = 1
2

x2 + 2x − 4ͷάϥϑΛ C ͱ͢Δɽ

(1) C Λ y࣠ʹ͍ͭͯରশҠಈ͠ɼy࣠ํ޲ʹ 2ฏߦҠಈͨ͠άϥϑ C1 ͷࣜΛٻΊΑɽ

(2) ൃ ల άϥϑ C2 Λ x࣠ʹ͍ͭͯରশҠಈ͠ɼx࣠ํ޲ʹ 2ฏߦҠಈͨ͠Β C ͱҰகͨ͠ɽC2 ͷ

ࣜΛٻΊΑɽ

ʲղ౴ʳ

(1) C Λ y࣠ରশҠಈ͢Ε͹ɼ # x Λ −x ʹ୅͑ͨ

y = 1
2

(−x)2 + 2 · (−x) − 4 = 1
2

x2 − 2x − 4 · · · · · · · · · · · · · · · · · · · · · · 1©

Ͱ͋Δɽ͞Βʹ y࣠ํ޲ʹ 2ฏߦҠಈͤͯ͞ɼC1 ͷࣜΛಘΔɽ #ࣜ 1©ͷ y Λ y − 2 ʹ୅͑ͨ

y − 2 = 1
2

x2 − 2x − 4⇔ y = 1
2

x2 − 2x − 2

ʲผղʳC Λฏํ׬੒͢Ε͹ y = 1
2

(x + 2)2 − 6ͱͳΓɼC ͷ௖఺͸

(−2,−6)
y ࣠ରশҠಈ−−−−−−−−−−−→ (2,−6)

y ʹ޲ํ࣠ 2−−−−−−−−−−−→ (2,−4)

ͱҠಈ͢ΔͷͰɼ C1 ͷ௖఺͸ (2,−4)ͱ෼͔ΔɽC ͷࣜͱ C1 ͷࣜͰ͸ x2 #

C

C1

y ࣠ରশҠಈ
|| ||

2

(−2,−6)

(2,−4)

x

y

O

ͷ܎਺͸ಉ͡ͳͷͰ์෺ઢ C1 ͷࣜ͸࣍ͷΑ͏ʹͳΔɽ

y = 1
2

(x − 2)2 − 4 ·ͨ͸ y = 1
2

x2 − 2x − 2

(2) C Λ x ʹ޲ํ࣠ −2 ฏߦҠಈ͠ɼx ࣠ʹ͍ͭͯରশҠಈ͢Ε͹ C2 ͷࣜΛ ୧ͬͨɽผղʹɼʹٯΛ࡞ૢ#
C2 ͷࣜΛ y = ax2 + bx + c
ͱ͓͍ͯ x ࣠Ҡಈ͔Β −y =
ax2 + bx + cɼx ʹ޲ํ࣠ 2
Ҡಈ͔Β −y = a(x − 2)2 +

b(x − 2) + cɼ͜ΕΛల։͠
ͯ C ͷࣜͱ܎਺Λൺ΂ͯ΋
Α͍ɽ

ಘΔɽ

−y = 1
2

(x + 2)2 + 2(x + 2) − 4 ⇔ y = − 1
2

x2 − 4x − 2

ʲผղʳ์෺ઢ C2 ͷ௖఺ͷ࠲ඪΛ (p, q)ͱ͓͘ɽC2 ͷ௖఺͸

(p, q)
x ࣠ରশҠಈ−−−−−−−−−−−→ (p,−q)

x ʹ޲ํ࣠ 2−−−−−−−−−−−→ (p + 2,−q)

ͱҠಈ͢Δɽ͜Ε͕ C ͷ௖఺ (−2,−6)ͱҰக͢ΔͷͰ

p + 2 = −2, −q = −6

͜ΕΛղ͍ͯɼp = −4ɼq = 6ͱΘ͔ΔɽC2 ͱ C Ͱ͸ɼࣜͷ x2 ͷ܎਺͸ਖ਼ #

C

C2

x
࣠
ର
শ
Ҡ
ಈ

2

||

||

(−4, 6)

(−2,−6)

x

y

O

ෛ͕ٯసͯ͠ − 1
2
ʹͳΔͷͰ C2 ͷࣜ͸࣍ͷΑ͏ʹͳΔɽ

y = − 1
2

(x + 4)2 + 6 ·ͨ͸ y = − 1
2

x2 − 4x − 2

௖఺ͷҠಈʹண໨ͯ͠ɼ์෺ઢͷҠಈΛ͑ߟΔ͜ͱ΋Ͱ͖Δɽ͘Θ͘͠͸ʮ௖఺ͷҠಈΛ༻͍ͯ

Δ͑ߟ਺ͷҠಈΛؔ࣍2 (p.145)ʯΛࢀরͷ͜ͱɽ
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4. খ࠷େɾ࠷਺ͷؔ࣍2

A. খ࠷େɾ࠷਺ͷؔ࣍2

ͨͱ͑͹ɼ2ؔ࣍਺ f (x) = x2 − 4x + 5ͷ࠷େ஋ɾ࠷খ஋Λ͑ߟΑ͏ɽ

y = (x − 2)2 + 1

খ஋࠷

2

1

૿Ճݮগ

x

y

O

y = f (x)ͱ͓͚͹ɼ f (x)ͷ࠷େ஋ɾ࠷খ஋͸ yͷ࠷େ஋ɾ࠷খ஋

ʹ౳͍͠ɽy = f (x)ͷάϥϑΛॻ͚͹

y = x2 − 4x + 5 = (x − 2)2 + 1

ΑΓӈਤͷΑ͏ʹͳΔɽ

άϥϑ্Ͱ࠷΋ y࠲ඪ͕খ͍͞ͷ͸ɼx = 2ʹ͓͚Δ 1Ͱ͋Δɽ·

ͨɼyͷ஋͸͍͘ΒͰ΋େ͖͘ͳΔͷͰɼyͷ࠷େ஋͸ଘ͠ࡏͳ͍ɽ

͜͏ͯ͠ɼ f (x)͸ʮ࠷খ஋ f (2) = 1ɼ࠷େ஋ͳ͠ʯͱΘ͔Δɽ

ʲྫ୊ 71ʳ f (x) = x2 − 6x + 5ʹ͍ͭͯɼy = f (x)ͷάϥϑΛॻ͖ɼ࠷େ஋ɾ࠷খ஋Λ౴͑Αɽ

ʲղ౴ʳ f (x)Λฏํ׬੒͢Ε͹

f (x) = x2 − 6x + 5

= (x − 3)2 − 9 + 5

= (x − 3)2 − 4

ͭ·Γɼy = f (x)ͷάϥϑ͸ӈཝ֎ͷΑ͏ʹͳΓɼ !

y = f (x)

3

−4

5

x

y

O

খ஋͸࠷େ஋͸ͳ͠ɼ࠷ f (3) = −4ͱͳΔɽ

B. ఆٛҬ͕ݶఆ͞Εͨ খ࠷େɾ࠷਺ͷؔ࣍2

ఆٛҬΛ͢΂ͯͷ࣮਺ʹ͢Ε͹ɼ2ؔ࣍਺ʹ͸࠷େ஋͕࠷খ஋ͷͲͪΒ͔͕ଘ͠ࡏͳ͍ɽ͔͠͠ɼఆٛҬ

Βͳ͍ɽݶఆ͞Εͨ৔߹͸ɼͦ͏ͱ͸ݶ͕

ʲྫ୊ 72ʳ f (x) = −x2 − x − 2ʢ−1 " x " 2ʣʹ͍ͭͯɼఆٛҬ಺Ͱͷ y = f (x)ͷάϥϑΛॻ͖ɼ f (x)ͷ

ΊΑɽٻখ஋ΛͦΕͧΕ࠷େ஋ɾ࠷

ʲղ౴ʳ f (x)Λฏํ׬੒͢Δͱ

y = −x2 − x − 2

−1 2

−8

−2

− 1
2

− 7
4

x

y
O

f (x) = −
(
x + 1

2

)2
− 7

4

y = f (x)ʢ−1 " x " 2ʣͷάϥϑ͸ӈਤͷ࣮ઢ෦

෼ͱͳΔͷͰ !

x

y
O

⇒

x

y
O

ϊʔτʹඳ͘ͱ͖͸ɺ·ͣ

఺ઢͰඳ͍ͨޙɺఆٛҬͷ

ൣғ಺͚࣮ͩઢ΁͢Δͱɺ͖

Ε͍ʹඳ͖΍͍͢ɻ

େ஋࠷ f
(
− 1

2

)
= − 7

4
খ஋࠷ f (2) = −8
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ʲ࿅श 73ɿ2ؔ࣍਺ͷ࠷େɾ࠷খʙͦͷ̍ʙʳ
਺ؔ࣍2 f (x) = x2 − 2x − 2Λɼ࣍ͷఆٛҬʹ͓͍ͯ͑ߟΔɽ

(1) −2 ! x ! 0 (2) −1 ! x ! 2 (3) 0 ! x ! 2 (4) 0 ! x ! 3 (5) 3 ! x ! 4

ͦΕͧΕʹ͍ͭͯɼ(i) y = f (x)ͷάϥϑΛඳ͖ɼ(ii)άϥϑͷܗΛԼͷ (a)-(e)͔Β 1ͭબͼɼ(iii) f (x)

ͷ࠷େ஋ɾ࠷খ஋ΛͦΕͧΕٻΊΑɽ

(a) (b) (c) (d) (e)

ʲղ౴ʳ ฏํ׬੒ʹΑͬͯ f (x) = (x − 1)2 − 3ͱ

มܗͰ͖Δɽͦ͜Ͱ y = (x − 1)2 − 3ͷάϥϑΛɼ #άϥϑΛඳͨ͘Ίฏํ׬
੒ͨ͠ɽ์෺ઢ͸Լʹತ

ʹͳΔɽ
༩͑ΒΕͨఆٛҬ಺Ͱඳ͍ͯ͑ߟΔɽ

(1) ఆٛҬ͕ −2 ! x ! 0ͷ৔߹

y = f (x)

−2

6

1

−3
−2

x

y

O
(i) y = f (x)ͷάϥϑ͸ӈਤͷ࣮ઢ෦෼

(ii) άϥϑͷܗ͸ (a)
(iii) େ஋࠷ f (−2) = 6 #࣠͸ఆٛҬɾΑɾΓɾӈଆʹ͋

Γɼy ͷ஋͸ɾৗɾʹɾݮɾগ͠
͍ͯΔɽ

খ஋࠷ f (0) = −2

(2) ఆٛҬ͕ −1 ! x ! 2ͷ৔߹

y = f (x)

−1

11

−3

2

−2

x

y

O

(i) y = f (x)ͷάϥϑ͸ӈਤͷ࣮ઢ෦෼

(ii) άϥϑͷܗ͸ (b)
(iii) େ஋࠷ f (−1) = 1 #࣠͸ఆٛҬɾ಺ɾͷɾӈଆʹ͋

Δɽ࠷খ஋ f (1) = −3

(3) ఆٛҬ͕ 0 ! x ! 2ͷ৔߹

y = f (x)

21

−3
−2

x

y

O

(i) y = f (x)ͷάϥϑ͸ӈਤͷ࣮ઢ෦෼

(ii) άϥϑͷܗ͸ (c)
(iii) େ஋࠷ f (2) = f (0) = −2 #࣠͸ఆٛҬɾ಺ɾͷɾਅɾΜɾதʹ

͋Δɽ࠷খ஋ f (1) = −3

(4) ఆٛҬ͕ 0 ! x ! 3ͷ৔߹
y = f (x)

3

1 1

−3
−2

x

y

O

(i) y = f (x)ͷάϥϑ͸ӈਤͷ࣮ઢ෦෼

(ii) άϥϑͷܗ͸ (d)
(iii) େ஋࠷ f (3) = 1 #࣠͸ఆٛҬɾ಺ɾͷɾࠨଆʹ͋

Δɽ࠷খ஋ f (1) = −3

(5) ఆٛҬ͕ 3 ! x ! 4ͷ৔߹ y = f (x)

3

1

4

6

1

−3
−2

x

y

O

(i) y = f (x)ͷάϥϑ͸ӈਤͷ࣮ઢ෦෼

(ii) άϥϑͷܗ͸ (e)
(iii) େ஋࠷ f (4) = 6 #࣠͸ఆٛҬɾΑɾΓɾࠨଆʹ͋

Γɼy ͷ஋͸ɾৗɾʹɾ૿ɾՃ͠
͍ͯΔɽ

খ஋࠷ f (3) = 1
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ʲ࿅श 74ɿ2ؔ࣍਺ͷ࠷େɾ࠷খʙͦͷ̎ʙʳ
(1)ʙ(3)ͷ ਺͸ɼఆٛҬ͕ؔ࣍2 −1 ! x ! 2ͱ͢Δɽ

(1) f (x) = x2 + 4x − 3 (2) f (x) = 1
2

x2 − x − 3 (3) f (x) = −3x2 + 12x − 5

ͦΕͧΕʹ͍ͭͯɼ(i) y = f (x)ͷάϥϑΛඳ͖ɼ(ii)άϥϑͷܗΛԼͷ (a)-(e)͔Β 1ͭબͼʢ্ʹತͳ

άϥϑ͸ɼ্Լʹ൓సͨ͠΋ͷΛ͑ߟΔ͜ͱʣɼ(iii) f (x)ͷ࠷େ஋ɾ࠷খ஋ΛͦΕͧΕٻΊΑɽ

(a) (b) (c) (d) (e)

ʲղ౴ʳ

(1) f (x)Λฏํ׬੒͢Δͱ
y = x2 + 4x − 3

−1

−6

2

9

x

y

O

f (x) = (x + 2)2 − 7

ͱͳΓɼఆٛҬ͕ −1 ! x ! 2ͷ৔߹ #άϥϑΛඳͨ͘Ίฏํ׬੒
ͨ͠ɽ์෺ઢ͸Լʹತʹͳ

Δɽ
(i) y = f (x)ͷάϥϑ͸ӈਤͷ࣮ઢ෦෼

(ii) άϥϑͷܗ͸ (e)
(iii) େ஋࠷ f (2) = 9ɼ࠷খ஋ f (−1) = −6 #࣠͸ఆٛҬɾΑɾΓɾࠨଆʹ͋Γɼ

y ͷ஋͸ɾৗɾʹɾ૿ɾՃ͍ͯ͠Δɽ
(2) f (x)Λฏํ׬੒͢Δͱ y = 1

2 x2 − x − 3

−1

− 3
2

21

− 7
2

x

y

O

f (x) = 1
2

(x − 1)2 − 7
2

ͱͳΓɼఆٛҬ͕ −1 ! x ! 2ͷ৔߹ #์෺ઢ͸Լʹತ

(i) y = f (x)ͷάϥϑ͸ӈਤͷ࣮ઢ෦෼

(ii) άϥϑͷܗ͸ (b)

(iii) େ஋࠷ f (−1) = − 3
2 #࣠͸ఆٛҬɾ಺ɾͷɾӈଆʹ͋Δɽ

খ஋࠷ f (1) = − 7
2

(3) f (x)Λฏํ׬੒͢Δͱ

y = −3x2 + 12x − 5

2

7

−1

−20

x

y

O

f (x) = −3(x − 2)2 + 7

ͱͳΓɼఆٛҬ͕ −1 ! x ! 2ͷ৔߹ #์෺ઢ͸্ʹತ

(i) y = f (x)ͷάϥϑ͸ӈਤͷ࣮ઢ෦෼

(ii) άϥϑͷܗ͸ (a)
(iii) େ஋࠷ f (2) = 7ɼ࠷খ஋ f (−1) = −20 #࣠͸ఆٛҬɾ಺ɾͷɾӈ୺ʹ͋Γɼ

y ͷ஋͸ɾৗɾʹɾ૿ɾՃ͍ͯ͠Δɽ
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C. จࣈఆ਺ΛؚΉ খ࠷େɾ࠷਺ͷؔ࣍2

ఆٛҬ͕ݶఆ͞Εͨ์෺ઢ͸ɼ࠷େ஋ɾ࠷খ஋Λ༩͑Δάϥϑ্ͷ఺ʹண໨͢Ε͹ɼ݁࣍ہͷ 5छྨͰ͋

Δʢy࠲ඪ͕࠷େʹͳΔ఺Λ˙ɼ࠷খʹͳΔ఺Λ •Ͱද͍ͯ͠Δʣɽ

˙

•

˙

•
˙ ˙

•

˙

•

˙

•

ʲ࿅श 75ɿจࣈఆ਺ΛؚΉ ͷ൑ผʳܗ਺ͷؔ࣍2
์෺ઢ C : y = x2 − 4ax + a2 (−5 ! x ! 5)ʹ͍ͭͯҎԼͷ໰ʹ౴͑Αɽ

(1) ͜ͷ์෺ઢͷ࣠ͷํఔࣜΛɼaΛ༻͍ͯදͤɽ

(2) a = 2ͷͱ͖ɼy͕࠷େɾ࠷খͱͳΔͱ͖ͷ xͷ஋ΛɼͦΕͧΕٻΊΑɽ

(3) a = −1ͷͱ͖ɼy͕࠷େɾ࠷খͱͳΔͱ͖ͷ xͷ஋ΛɼͦΕͧΕٻΊΑɽ

(4) C ͷ͕࣠ఆٛҬΑΓࠨଆʹ͋ΔͨΊͷɼaͷൣғΛٻΊΑɽ·ͨɼఆٛҬ಺ʹ͓͚Δ C ͷ y࠲ඪͷ

ΊΑɽٻখ஋Λ࠷େ஋ɼ࠷

(5) C ͷ͕࣠ఆٛҬΑΓӈଆʹ͋ΔͨΊͷɼaͷൣғΛٻΊΑɽ·ͨɼఆٛҬ಺ʹ͓͚Δ C ͷ y࠲ඪͷ

ΊΑɽٻখ஋Λ࠷େ஋ɼ࠷

(6) C ͷ͕࣠ఆٛҬͷதʹ͋ΔͨΊͷɼaͷൣғΛٻΊΑɽ

(7) (6)ͷ͏ͪɼఆٛҬͷࠨ୺Ͱ C ͷ y࠲ඪ͕࠷େͱͳΔΑ͏ͳ aͷൣғΛٻΊɼ͜ͷͱ͖ͷ C ͷ y࠲

ඪͷ࠷େ஋ɼ࠷খ஋ΛٻΊΑɽ

ʲղ౴ʳ

(1) y = x2 − 4ax + a2 ͷӈลΛฏํ׬੒͢Δͱ

y = (x − 2a)2 − 4a2 + a2

= (x − 2a)2 − 3a2

ͱͳΔͷͰɼ͜ͷάϥϑͷ࣠͸ x = 2aͰ͋Δɽ
(2) ఆٛҬ −5 ! x ! 5ͷ์෺ઢ C ͸ӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰɼ # −5

˙

4 5

•
x

y

O

େ஋ΛͱΔͷ͸࠷ x = −5ͷͱ͖ɽ
খ஋ΛͱΔͷ͸࠷ x = 4ͷͱ͖ɽ

(3) ఆٛҬ −5 ! x ! 5ͷ์෺ઢ C ͸ӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰɼ #

5

˙

−2
−5 • x

y

O

େ஋ΛͱΔͷ͸࠷ x = 5ͷͱ͖ɽ
খ஋ΛͱΔͷ͸࠷ x = −2ͷͱ͖ɽ

(4) C ͷ࣠ x = 2a͕ఆٛҬͷࠨ୺ x = −5ΑΓࠨʹ͋Ε͹Α͍ͷͰ #

˙

•

x = −5

x = 5
࣠ x = 2a

2a < −5 ⇔ a < −5
2

y࠲ඪ͕࠷େͱͳΔͷ͸ఆٛҬͷӈ୺ͳͷͰ

େ஋࠷ a2 − 20a + 25ʢx = 5ͷͱ͖ʣ

y࠲ඪ͕࠷খͱͳΔͷ͸ఆٛҬͷࠨ୺ͳͷͰ

খ஋࠷ a2 + 20a + 25ʢx = −5ͷͱ͖ʣ

104 · · · ୈ 2ষ ํఔࣜɾෆ౳ࣜͱؔ਺ —13th-note—



(5) C ͷ࣠ x = 2a͕ఆٛҬͷӈ୺ x = 5ΑΓӈʹ͋Ε͹Α͍ɽ #

˙

•

x = 5x = −5 ࣠ x = 2a

5 < 2a ⇔ 5
2
< a

y࠲ඪ͕࠷େͱͳΔͷ͸ఆٛҬͷࠨ୺ͳͷͰ

େ஋࠷ a2 + 20a + 25ʢx = −5ͷͱ͖ʣ

y࠲ඪ͕࠷খͱͳΔͷ͸ఆٛҬͷӈ୺ͳͷͰ

খ஋࠷ a2 − 20a + 25ʢx = 5ͷͱ͖ʣ

(6) C ͷ࣠ x = 2a͕ఆٛҬͷதʹ͋ΔͨΊʹ͸

−5 ! 2a ! 5 ⇔ −5
2
" a "

5
2

#֤ลΛ 2 Ͱׂͬͨɽ
ʰෆ౳ࣜͷੑ࣭ ii)ʱ(p.55) Λར༻ɽ

(7) (5)ͷ͏ͪɼఆٛҬͷࠨ୺Ͱ y࠲ඪ͕࠷େͱͳΔʹ͸ɼ͕࣠ఆٛҬͷ

ӈ൒෼ʹଘ͢ࡏΕ͹Α͍ɽͭ·Γ #

˙

•

࣠

x = 0

0 ! 2a ! 5 ⇔ 0 " a "
5
2

y࠲ඪ͕࠷େͱͳΔͷ͸ఆٛҬͷࠨ୺ͳͷͰ

େ஋࠷ a2 + 20a + 25ʢx = −5ͷͱ͖ʣ

y࠲ඪ͕࠷খͱͳΔͷ͸ C ͷ௖఺ͳͷͰ

খ஋࠷ −3a2ʢx = 2aͷͱ͖ʣ

্ͷ໰୊ʹ͓͍ͯɼa = 0ͷͱ͖͸ఆٛҬͷ྆୺Ͱ࠷େ஋ΛͱΔɽ

ʲ࿅श 76ɿ2ؔ࣍਺ͷ࠷େɾ࠷খʢจࣈఆ਺ΛؚΉ৔߹ʣʙͦͷ̍ʙʳ
ҎԼͷ৔߹ʹ͓͚Δɼ2ؔ࣍਺ f (x) = x2 − 2ax (−1 ! x ! 1)ͷ࠷େ஋ɾ࠷খ஋ΛٻΊΑɽ

(1) a ! −1 (2) 1 ! a (3) −1 < a < 0

ʲղ౴ʳ f (x) = (x − a)2 − a2 ͱฏํ׬੒Ͱ͖ΔͷͰɼy = f (x)͸࣠ x = aͷ์

෺ઢʹͳΔɽ

(1) ࣠͸ఆٛҬΑΓࠨଆʹ͋Γɼӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰ #

˙

•

−1 1a

࣠
େ஋࠷ f (1) = 1 − 2aɼ࠷খ஋ f (−1) = 1 + 2a

(2) ࣠͸ఆٛҬΑΓӈଆʹ͋Γɼӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰ #
˙

•

1−1 a

࣠

େ஋࠷ f (−1) = 1 + 2aɼ࠷খ஋ f (1) = 1 − 2a

(3) ࣠͸ఆٛҬͷࠨ൒෼ʹ͋Γɼӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰ #

˙

•
−1 1

࣠

0

େ஋࠷ f (1) = 1 − 2aɼ࠷খ஋ f (a) = −a2

—13th-note— 2.4 ·਺ͱͦͷάϥϑؔ࣍2 · · 105



ʲ ൃ ల 77ɿ2ؔ࣍਺ͷ࠷େɾ࠷খʢจࣈఆ਺ΛؚΉ৔߹ʣʙͦͷ̎ʙʳ

਺ؔ࣍2 f (x) = −2x2 + 4x − 3 (a ! x ! a + 2)ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

1 f (x)ͷ࠷େ஋ɾ࠷খ஋ΛٻΊΑɽɹɹ 2 f (x)ͷ࠷େ஋͕ −3ͱͳΔͱ͖ͷ aͷ஋ΛٻΊΑɽ

ʲղ౴ʳ

1 f (x) = −2(x2 − 2x) − 3 = −2
{
(x − 1)2 − 1

}
− 3 = −2(x − 1)2 − 1 #άϥϑΛॻͨ͘Ίฏํ׬੒ͨ͠

xa + 2

˙

a

• x = 1

i. a + 2 < 1ͷͱ͖
ͭ·Γ a < −1ͷͱ͖

େ஋͸࠷

f (a + 2) = −2(a + 2 − 1)2 − 1

= −2a2 − 4a − 3

খ஋͸࠷

f (a) = −2a2 + 4a − 3

x
˙

a a + 2

•
x = 1

ii. a + 1 < 1͔ͭ
1 " a + 2ͷͱ͖

ͭ·Γ −1 ! a < 0ͷͱ͖

େ஋͸࠷ f (1) = −1

খ஋͸࠷

f (a) = −2a2 + 4a − 3

xa + 2a
˙

••

x = 1

iii. a + 1 = 1ͷͱ͖
ͭ·Γ a = 0ͷͱ͖

େ஋͸࠷ f (1) = −1

খ஋͸࠷ f (0) = f (2) = −3

ɹɹ x
˙

a a + 2

•
x = 1

iv. a " 1͔ͭ
1 < a + 1ͷͱ͖

ͭ·Γ 0 < a ! 1ͷͱ͖

େ஋͸࠷ f (1) = −1

খ஋͸࠷

f (a + 2) = −2a2 − 4a − 3

x
a

˙

a + 2

•x = 1

v. 1 < aͷͱ͖
େ஋͸࠷

f (a) = −2a2 + 4a − 3

খ஋͸࠷

f (a + 2) = −2a2 − 4a − 3

Ҏ্Λ·ͱΊΕ͹࣍ͷΑ͏ʹͳΔɽ #ҎԼͷΑ͏ʹ౴͑ͯ΋Α͍ɽ
a < −1 ͷͱ͖
େ஋࠷ f (a + 2) = −2a2 − 4a − 3
খ஋࠷ f (a) = −2a2 + 4a − 3
−1 " a < 0 ͷͱ͖
େ஋࠷ f (1) = −1
খ஋࠷ f (a) = −2a2 + 4a − 3
a = 0 ͷͱ͖
େ஋࠷ f (1) = −1, খ஋࠷ f (0) = f (2) = −3
0 < a " 1 ͷͱ͖
େ஋࠷ f (1) = −1
খ஋࠷ f (a + 2) = −2a2 − 4a − 3
1 < a ͷͱ͖
େ஋࠷ f (a) = −2a2 + 4a − 3
খ஋࠷ f (a + 2) = −2a2 − 4a − 3

େ஋࠷




a < −1ͷͱ͖ f (a + 2) = −2a2 − 4a − 3
−1 " a " 1ͷͱ͖ f (1) = −1
1 < aͷͱ͖ f (a) = −2a2 + 4a − 3

খ஋࠷




a " 0ͷͱ͖ f (a) = −2a2 + 4a − 3
0 < aͷͱ͖ f (a + 2) = −2a2 − 4a − 3

ʢa ͷ৔߹෼͚ʹ͍ͭͯɼ౳߸ͷ෇͚ํ͕ҧͬͯ΋ྑ͍ɽͨͱ͑͹ɼ࠷େ஋ͳ

Β͹ʮa ! −1 ͷͱ͖ʯʮ−1 < a < 1 ͷͱ͖ʯʮ1 ! a ͷͱ͖ʯͱ৔߹෼͚ͯ͠΋

Α͍ɽ࠷খ஋ͳͲ΋ಉ༷Ͱ͋Δɽʣ
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2 େ஋͕࠷ −3ͱͳΔʹ͸

a. a < −1ͷͱ͖
−2a2 − 4a − 3 = −3Ͱ͋Ε͹Α͍ɽ͜ΕΛղ͍ͯ a = 0,−2ɽ

a < −1Ͱ͋ΔͷͰ a = −2ͷΈద͢Δɽ

b. −1 " a " 1ͷͱ͖ɼ࠷େ஋͕ −3ʹͳΔ͜ͱ͸ͳ͍ɽ #ͱ͍͏ͷ΋ɼ࠷େ஋͸ৗʹ −1 ʹ౳
͍͠ɽc. a < −1ͷͱ͖

−2a2 + 4a − 3 = −3Ͱ͋Ε͹Α͍ɽ͜ΕΛղ͍ͯ a = 0, 2ɽ

1 < aͰ͋ΔͷͰ a = 2ͷΈద͢Δɽ

Ҏ্ΑΓɼ࠷େ஋͕ −3ʹͳΔͷ͸ a = −2, 2ͷͱ͖Ͱ͋Δɽ

ʲ ൃ ల 78ɿ2ؔ࣍਺ͷ࠷େɾ࠷খʢจࣈఆ਺ΛؚΉ৔߹ʣʙͦͷ̏ʙʳ

a > 0ͱ͢Δɽ2ؔ࣍਺ f (x) = x2 − 4x + 5 (0 ! x ! a)ʹ͍ͭͯҎԼͷ໰ʹ౴͑Αɽ

1 ΊΑɽٻখ஋Λ࠷ 2 ΊΑɽٻେ஋Λ࠷

aͷ஋Λ 0͔Β૿΍͍ͯ͘͠ͱ͖ɼάϥϑͷ࠷େ஋ɾ࠷খ஋ΛͱΔ఺͕͍ͭมΘΔͷ͔άϥϑΛ

ඳ͍ͯͯ͑ߟɼ৔߹෼͚Λ͠Α͏ɽ

ʲղ౴ʳ y = f (x)Λฏํ׬੒͢Ε͹ y = (x − 2)2 + 1ͱͳΔɽ

1 i) 0 < a < 2ͷͱ͖

a

f (a)

2

1
•

x

y

O

0 ! x ! aʹ͓͚Δ y = f (x)ͷάϥϑ͸ӈਤͷΑ͏ #͜ͷఆٛҬ಺Ͱ͸ɼؔ਺
ͷ஋͸ݮগ͍ͯ͠ΔʹͳΔͷͰɼ࠷খ஋͸ f (a) = a2 − 4a + 5ͱͳΔɽ

ii) 2 " aͷͱ͖

a

f (a)

2

1 •
x

y

O

0 ! x ! aʹ͓͚Δ y = f (x)ͷάϥϑ͸ӈਤͷΑ͏ #͜ͷ৔߹ʹ͸ɼఆٛҬ಺
ʹ࣠ x = 2 ؚ͕·ΕΔʹͳΔͷͰɼ࠷খ஋͸ f (2) = 1ͱͳΔɽ

Ҏ্ i)ɼii)Λ·ͱΊΔͱ #৔߹෼͚͸ʮ0 < a ! 2 ͷ
ͱ͖ʯʮ2 < a ͷͱ͖ʯͰ
΋Α͍ɽ

0 < a < 2ͷͱ͖ɼɹ࠷খ஋ f (a) = a2 − 4a + 5
2 " aͷͱ͖ɼ ɹ࠷খ஋ f (2) = 1

2 i) 0 < a < 4ͷͱ͖

a

f (a)

2

1

4

5̇

x

y

O

0 ! x ! aʹ͓͚Δ y = f (x)ͷάϥϑ͸ӈਤͷΑ͏ #͜ͷ৔߹ʹ͸ɼఆٛҬͷ
྆୺ͷ y ඪΛൺ΂Δ࠲
ͱɼࠨ୺ͷํ͕େ͖͍ɽ

ʹͳΔͷͰɼ࠷େ஋͸ f (0) = 5ͱͳΔɽ

ii) 4 " aͷͱ͖

a

f (a)

2 4

5

˙

x

y

O

0 ! x ! aʹ͓͚Δ y = f (x)ͷάϥϑ͸ӈਤͷΑ͏ #͜ͷ৔߹ʹ͸ɼఆٛҬͷ
྆୺ͷ y ඪΛൺ΂Δ࠲
ͱɼӈ୺ͷํ͕େ͖͍ɽ

ʹͳΔͷͰɼ࠷େ஋͸ f (a) = a2 − 4a + 5ͱͳΔɽ

Ҏ্ i)ɼii)Λ·ͱΊΔͱ

0 < a < 4ͷͱ͖ɼɹ࠷େ஋ f (0) = 5
4 " aͷͱ͖ɼ ɹ࠷େ஋ f (a) = a2 − 4a + 5
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5. ਺ͷԠ༻໰୊ؔ࣍2

A. x΍ yҎ֎ͷจࣈΛ༻͍ͯؔ਺Λද͢ݱΔ

a + b = 3ͷͱ͖ɼࣜ L = 2a2 + b2 − 3ͷͱΔ஋ʹ͍ͭͯͯ͑ߟΈΑ͏ɽ

͜ͷ Lͷ஋͸ aͷΈʹΑܾͬͯ·Δɽ࣮ࡍɼb = 3 − aΛ Lʹ୅ೖ͢Ε͹

ม਺ a

ม਺ b

ม਺ Lb = 3 − a

L = 3a2 − 6a + 6L = 2a2 + (3 − a)2 − 3 = 3a2 − 6a + 6

= 3(a − 1)2 + 3ɹˡฏํ׬੒ͨ͠

ͱͳͬͯɼL͸ aͷΈͰܾ·Δ͜ͱ͕෼͔Δɽͦͷ͏͑ɼฏํ

খ஋͸࠷େ஋͸ແ͠ɼ࠷੒ͷ݁Ռɼ׬ a = 1ͷͱ͖ͷ L = 3ͱ෼͔Δɽ͜ͷͱ͖ɼb = 2Ͱ͋Δɽ

͞Βʹɼ0 ! a, 0 ! bʹݶΕ͹ɼb = 3 − aΛ 0 ! bʹ୅ೖͯ͠

6

1

3

3

15

•

˙

a

L

O

0 ! b ⇔ 0 ! 3 − a ⇔ a ! 3

͔Βɼ0 ! a ! 3 ͱ෼͔ΔͷͰɼӈ্ͷάϥϑ͔ΒɼL ͷ࠷େ஋͸ a = 3 ͷͱ͖ͷ

L = 15ͱ෼͔Δɽ͜ͷͱ͖ɼb = 0Ͱ͋Δɽ

a = 3 − bʹΑͬͯ aΛফͯ͑ߟͯ͠ڈ΋ɼLͷ࠷େɾ࠷খʹ͍ͭͯಉ݁͡ՌΛಘΔɽ

ʲྫ୊ 79ʳ ࣮਺ p, qʹରͯ͠ɼL = p2 − q2 ͱ͢Δɽ

1. p + 2q = 9Ͱ͋Δͱ͖ɼLͷ࠷େ஋ɾ࠷খ஋ͱɼͦͷͱ͖ͷ p, qͷ஋ΛٻΊΑɽ

2. 1. ʹՃ͑ͯ 0 ! p, 0 ! qͰ͋Δͱ͖ɼLͷ࠷େ஋ɾ࠷খ஋ͱɼͦͷͱ͖ͷ p, qͷ஋ΛٻΊΑɽ

ʲղ౴ʳ

1. p = 9 − 2qΛ Lʹ୅ೖͯ͠ฏํ׬੒͢Ε͹ # q =
9 − p

2
Λ୅ೖͯ͠΋Α

͍͕ɼࢉܭ͸େมʹͳΔɽL = (9 − 2q)2 − q2 = 3q2 − 36q + 81

= 3(q2 − 12q) + 81

= 3
{
(q − 6)2 − 36

}
+ 81

= 3(q − 6)2 − 27

ͱͳΔɽq = 6ͷͱ͖ʹ࠷খ஋ −27ΛͱΔɽq = 6ͷͱ͖͸ p = −3ͳͷͰɼ # p = 9 − 2q ʹ q = 6 Λ୅ೖ
͢Ε͹ɼp = −3 ΛಘΔɽLͷ࠷େ஋͸ͳ͠ɼ࠷খ஋͸ −27ʢp = −3, q = 6ʣͰ͋Δɽ

2. p = 9 − 2qΛ 0 ! pʹ୅ೖͯ͠

0 ! p ⇔ 0 ! 9 − 2q ⇔ q ! 9
2

Ͱ͋ΔͷͰ 0 ! q ! 9
2
Ͱ͋ΔɽL = 3(q − 6)2 − 27

(
0 ! q ! 9

2

)
ͷάϥϑ͸

ӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰɼq = 0ͷͱ͖ L͸࠷େɼq = 9
2
ͷͱ͖ L͸ #

81

6
9
2

− 81
4 •

˙

q

L

O

খͱ෼͔ΔɽΑͬͯɼp࠷ = 9, q = 0ͷͱ͖࠷େ஋ 81ɼp = 0, q = 9
2
ͷ # p = 9 − 2q ʹ q = 0 Λ୅ೖ

͢Ε͹ɼp = 9 ΛಘΔɽ

ͱ͖࠷খ஋ − 81
4
ͱٻΊΒΕΔɽ # p = 9− 2q ʹ q = 9

2
Λ୅ೖ

͢Ε͹ɼp = 0 ΛಘΔɽ
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B. ༺খͷԠ࠷େɾ࠷਺ͷؔ࣍2

਺ͷ஌ࣝΛར༻ͯ͠ɼ਎ۙʹ͋Δ༷ʑͳ໰୊Λղ͘͜ͱ͕Ͱ͖Δɽؔ࣍2

ʲ࿅श 80ɿ2ؔ࣍਺ͷ਎ۙͳྫ΁ͷԠ༻ʳ
(1) ௕͞ 20 cmͷ਑ۚΛ 2ͭʹ੾ΓɼͦΕͧΕͷ਑ۚͰਖ਼ํܗΛ࡞Δͱ͖ɼͦΕΒͷ໘ੵͷ࿨ͷ࠷খ஋

ΛٻΊΑɽ·ͨɼͦͷͱ͖਑ۚ͸Կ cmͣͭʹ੾Γ෼͚ΒΕ͍ͯΔ͔ٻΊΑɽ

(2) ͋Δ඼෺ͷചՁ͕ ݸ1 120ԁͷͱ͖ʹ͸ɼ1೔ͷച্ݸ਺͸ Ͱ͋ΓɼചՁΛݸ400 ͖ͭʹݸ1 1ԁ

஋্͛͢Δ͝ͱʹɼ1೔ͷച্ݸ਺͸ େʹ͢Δʹ͸ɼച࠷Δͱ͍͏ɽ1೔ͷച্ֹۚΛݮͭͣݸ2

ՁΛ͍͘Βʹઃఆ͢Ε͹Α͍͔ٻΊΑɽ

ʲղ౴ʳ

(1) 20 cm ͷ਑ۚΛɼ4x cm ͱ (20 − 4x) cm ʹ੾Γ෼͚ͨͱ͢Δɽͨͩ͠ɼ

0 < x < 5ͱ͢ΔɽͦΕͧΕͷ਑͔ۚΒ࡞ΒΕΔਖ਼ํܗͷ໘ੵ͸ # x cm ͱ (20 − x) cm ʹ੾Γ
෼͚ͨɼͱ͓͍ͯ΋Α͍͕ɼ

͸ͱͯ΋େมʹͳΔɽࢉܭ
4x
4
× 4x

4
= x2, 20 − 4x

4
× 20 − 4x

4
= (5 − x)2

ͱͳΔɽ2ͭͷਖ਼ํܗͷ໘ੵͷ࿨Λ f (x) (cm2)ͱ͢Δͱ # x ͷ஋ʹΑͬͯʮ2 ͭͷਖ਼ํ
ͷ໘ੵͷ࿨ʯΛܾΊΔࣜܗ

Λ f (x) ͱ͓͍͍ͯΔɽ
f (x) = x2 + (5 − x)2 = 2x2 − 10x + 25

= 2
{
x2 − 5x

}
+ 25 # f (x) ͷ࠷খ஋ΛٻΊ͍ͨͷ

Ͱฏํ׬੒͢Δ

= 2
{(

x − 5
2

)2
− 25

4

}
+ 25

= 2
(
x − 5

2

)2
+ 25

2

ͱมܗͰ͖Δ͔Βɼy = f (x)ʢ0 < x < 5ʣͷάϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹͳ #ɹ

y = f (x)

55
2

f
(

5
2

)

25

x

y

O

•Δɽ͜ΕΑΓ࠷খ஋͸ f
(

5
2

)
ͱ෼͔ΔͷͰɼ໘ੵͷ࿨ͷ࠷খ஋͸

25
2

cm2

Ͱ͋Γɼ4x = 10 ͷͱ͖࠷খ஋ͱͳΔ͔Β਑ۚ͸ 10 cm ͣͭʹ੾Γ෼͚Β
ΕΔɽ

(2) ചՁΛ ݸ1 xԁʢ0 ! x ! 320ʣͱ͢Δͱɼ120ԁΑΓ (x− 120)ԁ஋্͛ͨ͠

͜ͱʹͳΔɽͦͷ݁Ռɼ1೔ͷച্ݸ਺͸ 2(x − Δɽݮݸ(120 #஋্͛͢Ε͹ച্ݸ਺͸ݮ
Δɽ͔͠͠ɼച্ݸ਺Λ૿

΍ͨ͢Ίʹ஋Լ͛͢Ε͹Α

͍ͱ΋ݶΒͳ͍ɽ

Αͬͯɼ1೔ͷച্ֹۚ f (x)͸

f (x) = x {400 − 2(x − 120)} = x(640 − 2x)

= − 2x2 + 640x #ʲผղʳf (x) = −2x(x− 320)
ͱม͢ܗΔͱɼ์ ෺ઢͷ࣠ʹ
ର͢Δରশੑ͔Βɼf (x) = 0
ͷ 2 ղ 0, 320 ͷਅΜத x =
160 ʹ͓͍ͯɼ f (x) େ࠷͕
஋Λ΋ͭͱΘ͔Δɽৄ͘͠
͸ p.123 Λࢀরͷ͜ͱɽ

= − 2(x2 − 320x)

= − 2
{
(x − 160)2 − 25600

}

= − 2(x − 160)2 + 51200

ͱมܗͰ͖Δ͔Βɼy = f (x)ͷάϥϑ͸ 0 ! x ! 320Ͱӈཝ֎ͷਤͷΑ͏ʹ

ͳΔɽ͜ΕΑΓɼx = 160Ͱ࠷େ஋ΛͱΔͱ෼͔ΔͷͰɼചՁΛ 160ԁʹ͢ #ɹ y = f (x)

160

f (160)

320

˙

x

y

O

Ε͹Α͍ɽ
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ʲ࿅श 81ɿ1ͭͷจؼʹࣈணͰ͖Δ ਺ʳؔ࣍2
0 ! xɼ0 ! yɼ2x + y = 10ͷͱ͖ɼL = x2 + y2 − 3ͷ࠷େ஋ɾ࠷খ஋ΛٻΊΑɽ·ͨɼͦͷͱ͖ͷ xɼy

ΛٻΊΑɽ

ʲղ౴ʳ 2x + y = 10ΑΓ y = 10 − 2xɽ͜ΕΛ 0 ! yʹ୅ೖ͢Ε͹ #৚݅ࣜͱɼ࠷େɾ࠷খΛٻΊ
͍ͨؔ਺͔Βɼy Λফ͢ڈΔ
͜ͱ͕໨తɽ

x ʹ͍ͭͯղ͍ͯ΋Α͍͕ɼ
෼਺͕ग़ͯ͠·͏ɽ

0 ! y⇔ 0 ! 10 − 2x
⇔ x ! 5

Ͱ͋ΔͷͰ 0 ! x ! 5Ͱ͋Δɽ

͞Βʹɼx2 + y2 − 3ʹ y = 10 − 2xΛ୅ೖ͢Ε͹

x2 + y2 − 3 = x2 + (10 − 2x)2 − 3

= 5x2 − 40x + 97

Ͱ͋Δɽ͜ΕΛ f (x)ͱ͓͍ͯฏํ׬੒͢Δͱ

f (x) = 5(x − 4)2 + 17

ͦ͜Ͱάϥϑ L = f (x) (0 ! x ! 5)Λඳ͚͹ɼӈཝ֎ͷΑ͏ʹͳΓɼ f (x)ͷ࠷ #

L = 5(x − 4)2 + 17

4

17

97̇

•
5 x

L

O
େ஋͸ f (0) = 97ɼ࠷খ஋͸ f (4) = 17ͱΘ͔ΔɽΑͬͯ

x = 0, y = 10ͷͱ͖࠷େ஋ 97ɼx = 4, y = 2ͷͱ͖࠷খ஋ 17

C. ࣜͷҰ෦Λஔ͖͑׵Δ

ʲ ൃ ల 82ɿࣜͷҰ෦ΛจࣈͰ͓͘ʳ

1 t = x2 − 2xʹ͍ͭͯɼtͷ஋ͷͱΓ͏ΔൣғΛٻΊΑɽ

2 ؔ਺ y = (x2 − 2x)2 + 4x2 − 8x + 5ʹ͍ͭͯɼyͷ஋ͷͱΓ͏ΔൣғΛٻΊΑɽ

ʲղ౴ʳ

1 ฏํ׬੒ʹΑͬͯ

t = (x − 1)2 − 1

Ͱ͋ΔͷͰɼӈཝ֎ͷਤΑΓ t ! −1ɽ #

t = x2 − 2x

1

−1
x

t

O2 yΛ tͰද͠ฏํ׬੒͢Ε͹

y = (x2 − 2x)2 + 4(x2 − 2x) + 5

= t2 + 4t + 5

= (t + 2)2 + 1

ͱͳΔɽ(1)ΑΓ −1 ! tͰ͋ΔͷͰɼtʹର͢Δ yͷάϥϑ͸ӈཝ֎ͷਤͷ

Α͏ʹͳΔɽͭ·Γɼy ! 2ɽ #

y = t2 + 4t + 5

−1

2

t

y

O

110 · · · ୈ 2ষ ํఔࣜɾෆ౳ࣜͱؔ਺ —13th-note—



ʲ ൃ ల 83ɿ2จࣈ খʳ࠷େɾ࠷ͷࣜ࣍2

xͷ ਺ؔ࣍2 y = 2x2 + 4kx + k2 + 4k − 2ʹ͍ͭͯɼyͷ࠷খ஋ mΛ kΛ༻͍ͯදͤɽ͞Βʹɼmͷ࠷େ

஋ͱͦͷͱ͖ͷ kͷ஋ΛٻΊΑɽ

ʲղ౴ʳ xʹ͍ͭͯฏํ׬੒͢Ε͹

y = 2(x2 + 2kx) + k2 + 4k − 2

= 2
{
(x + k)2 − k2

}
+ k2 + 4k − 2

= 2(x + k)2 − k2 + 4k − 2

Ͱ͋ΔͷͰɼyͷ࠷খ஋ m͸ɼx = −k ͷͱ͖ͷ m = −k2 + 4k − 2Ͱ͋Δɽ͞
Βʹ

m = −(k − 2)2 + 2

ͱมܗͰ͖ΔͷͰɼk = 2ͷͱ͖ m͸࠷େ஋ 2ΛͱΔɽ

ʲ ൃ ల 84ɿ2ؔ࣍਺ͷར༻ʳ
3ล͕ 3 cmɼ4 cmɼ5 cmͷ௚֯ܗ֯ࡾͷ͔ࢴΒɼ͸͞ΈΛͯͬ࢖Ӷ֯Λ੾Γམͱ͠ɼ໘ੵ͕࠷େͷ௕

Δʹ͸ͲͷΑ͏ʹ͢Ε͹Α͍͔ɽ࡞Λܗํ

ʲղ౴ʳ ӈਤͷΑ͏ʹɼOA = 4, AB = 3, OB = 5

O A

B

P

Q
R

3x

ͷ௚֯ܗ֯ࡾͱ௕ํܗ PQRAͰ͑ߟΔɽ

BR = 3xͱ͓͘ʢ0 < x < 1ʣͱɼQR // OAΑ #͜ͷ໰୊Ͱ͸ɼͲ͜Λ x ͱ
͓͍ͯ΋ղ͘͜ͱ͕Ͱ͖

Δɽͨͱ͑͹ RA = x ͱ
͓͍ͨ৔߹͸ɼQR = x ͱ
,QPO ˾ ,BAO Λ͏࢖ͷ
͕Α͍ɽ

ͨͩ͠ɼBR = x ͷΑ͏ʹ͓
͘ͱ͕ࢉܭେมʹͳΔɽ

Γ ,BRQ˾ ,BAOͰ͋ΔͷͰ

BR : RQ = BA : AO ⇔ 3 : x = 3 : 4

͔Β QR = 4xʹͳΔɽ·ͨɼAR = 3 − 3xʹͳΔɽ

Αͬͯɼ௕ํܗ PQRAͷ໘ੵ S ͸

S = 4x(3 − 3x) = −12x2 + 12x

= −12
(
x − 1

2

)2
+ 3

ͱͳΔ͔Βɼx = 1
2
ͷͱ͖ɼ໘ੵ࠷େͱ෼͔Δɽ͜ͷͱ͖ɼBR = 3

2
, QR = 2 #

y = f (x)

1
2

1

˙

x

y

OͰ͋Δ͔Βɼ֤ลͷத఺ʹ௕ํܗͷ௖఺͕དྷΔΑ͏ʹ࡞Ε͹Α͍ͱ෼͔Δɽ
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6. ์෺ઢͱ x࣠ͷҐஔؔ܎—൑ผࣜD

A. ์෺ઢͱ x࣠ͷڞ༗఺

์෺ઢͱ x࣠ͷڞ༗఺͸ɼ࠷େͰ ͳΔɽͨͱ͑͹ɼԼʹತͳ์෺ઢͳΒ͹ҎԼͷΑ͏ʹͳΔɽʹݸ2

i) x ࣠ͱ 2 ͭͷڞ༗఺Λ΋ͭ

x

ii) x ࣠ͱ 1 ͭͷڞ༗఺Λ΋ͭ

x

iii) x ࣠ͱڞ༗఺Λ΋ͨͳ͍

x

์෺ઢ্͕ʹತͷ৔߹΋ɼ্Լ͕ٯʹͳΔҎ֎͸ಉ༷ͷ݁ՌʹͳΔɽ

ʲྫ୊ 85ʳ ͷ࣍ ਺ͷάϥϑͱؔ࣍2 x࣠ͷڞ༗఺ͷݸ਺ΛɼͦΕͧΕ౴͑Αɽ

1. y = (x − 1)2 − 5 2. y = −(x − 3)2 − 2 3. y = 2x2 + 8x + 1

ʲղ౴ʳ άϥϑΛॻ͍ͯ͑ߟΔɽ

1. ༗఺Λڞ 2ͭ΋ͭɽ 2. ༗఺͸ͳ͍ɽڞ

3. ฏํ׬੒͢Ε͹ y = 2(x + 2)2 − 7ͱͳΓɼڞ༗఺Λ 2ͭ΋ͭɽ

B. ์෺ઢͷ൑ผࣜ D

์෺ઢͱ x࣠ͷڞ༗఺ͷݸ਺͸ɼ์෺ઢͷ௖఺ͷ y࠲ඪ͕ਖ਼Ͱ͋Δ͔ɼ0Ͱ͋Δ͔ɼෛͰ͋Δ͔ʹΑͬͯ

ܾఆ͞ΕΔɽҰൠͷ์෺ઢ y = ax2 + bx + c (a ! 0)ͷฏํ׬੒͸

y = ax2 + bx + c = a
(
x + b

2a

)2
− b2 − 4ac

4a

ͱͳΓɼ௖఺ͷ y࠲ඪ͸ɽ− b2 − 4ac
4a

Ͱ͋Δʢp.91ʣɽΑͬͯɼa > 0ͷ৔߹͸࣍ͷΑ͏ʹͳΔɽ

a > 0ͷ৔߹
i) b2 − 4ac > 0ͷͱ͖

− b2 − 4ac
4a

= −ʢਖ਼ʣ
ʢਖ਼ʣ

ΑΓɼ௖఺ͷ y࠲ඪ͸ෛɽ

xෛ

x࣠ͱͷڞ༗఺͸ 2ͭ

ii) b2 − 4ac = 0ͷͱ͖

− b2 − 4ac
4a

= − 0
ʢਖ਼ʣ

ΑΓɼ௖఺ͷ y࠲ඪ͸ 0ɽ

x
઀͍ͯ͠Δ

x࣠ͱͷڞ༗఺͸ 1ͭ
์෺ઢͷ௖఺͕ڞ༗఺

iii) b2 − 4ac < 0ͷͱ͖

− b2 − 4ac
4a

= −ʢෛʣ
ʢਖ਼ʣ

ΑΓɼ௖఺ͷ y࠲ඪ͸ਖ਼ɽ

x
ਖ਼

x࣠ͱͷڞ༗఺͸ͳ͍
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ʲྫ୊ 86ʳ a < 0ͱ͢ΔɽҎԼͷ ʹʮਖ਼ʯʮෛʯʮ0ʯʮ1ʯʮ2ʯͷ͍ͣΕ͔ΛೖΕΑɽ

i) b2 − 4ac > 0ͷͱ͖

− b2 − 4ac
4a

= −
Ξ

Π

ΑΓɼ௖఺ͷ y࠲ඪ͸ ΢ ɽ

x
ਖ਼

x࣠ͱͷڞ༗఺͸ Τ ݸ

ii) b2 − 4ac = 0ͷͱ͖

− b2 − 4ac
4a

= −
Φ

Χ

ΑΓɼ௖఺ͷ y࠲ඪ͸ Ω ɽ

x
઀͍ͯ͠Δ

x࣠ͱͷڞ༗఺͸ Ϋ ݸ

iii) b2 − 4ac < 0ͷͱ͖

− b2 − 4ac
4a

= −
έ

ί

ΑΓɼ௖఺ͷ y࠲ඪ͸ α ɽ

xෛ

x࣠ͱͷڞ༗఺͸ γ ݸ

ʲղ౴ʳ

i) Ξ :ਖ਼ɼΠ :ෛɼ΢ :ਖ਼ɼΤ : 2 ii) Φ : 0ɼΧ :ෛɼΩ : 0ɼΫ : 1
iii) έ :ෛɼί :ෛɼα :ෛɼγ : 0

์෺ઢͷ൑ผࣜ D

์෺ઢ y = f (x) = ax2 + bx + cͱ x࣠ͷڞ༗఺ͷݸ਺͸ɼ൑ผࣜ D = b2 − 4acΛ༻͍ͯ൑ผͰ͖Δɽ

i) D > 0ͷͱ͖
์෺ઢ y = f (x)͸ x࣠ͱʮ2ͭͷڞ༗఺Λ΋ͭʯ

ii) D = 0ͷͱ͖
์෺ઢ y = f (x)͸ x࣠ͱʮ1ͭͷڞ༗఺Λ΋ͪʯɼʮx࣠ͱ઀͢Δ (contact)ʯɽ

ͨͩ 1ͭͷڞ༗఺
(
− b

2a
, 0

)
͸઀఺ (point of contact)ͱΑ͹Εɼ์෺ઢͷ௖఺ʹҰக͢Δɽ

iii) D < 0ͷͱ͖
์෺ઢ y = f (x)͸ x࣠ͱʮڞ༗఺Λ΋ͨͳ͍ʯ

ʮx࣠ͱͷڞ༗఺ͷݸ਺Λ൑ผ͢Δʯ2ؔ࣍਺ͷ൑ผࣜ Dͱɼʮ࣮਺ղͷݸ਺Λ൑ผ͢Δʯ2ํ࣍

ఔࣜͷ൑ผࣜ Dʢp.67ʣͷؔ܎ʹ͍ͭͯ͸ p.117ͰֶͿɽ

ʲྫ୊ 87ʳ ҎԼͷ ʹద౰ͳ਺஋ΛೖΕΑɽ

1. ์෺ઢ y = 2x2 + 5x − 1͸ɼ൑ผࣜ Dͷ஋͕ Ξ ͳͷͰɼx࣠ͱͷڞ༗఺͸ Π Ͱ͋Δɽݸ

2. ์෺ઢ y = 1
2

x2 − 4x + 8͸ɼ൑ผࣜ Dͷ஋͕ ΢ ͳͷͰɼx࣠ͱͷڞ༗఺͸ Τ Ͱ͋Δɽݸ

3. ์෺ઢ y = 2
3

x2 + 3x + 5͸ɼ൑ผࣜ Dͷ஋͕ Φ ͳͷͰɼx࣠ͱͷڞ༗఺͸ Χ Ͱ͋Δɽݸ

ʲղ౴ʳ

(1) Ξ : D = 52 − 4 · 2 · (−1) = 33ɼΠ : 2 (2) ΢ : D = (−4)2 − 4 · 1
2
· 8 = 0ɼΠ : 1

(3) Ξ : D = 32 − 4 · 2
3
· 5 = − 13

3
ɼΠ : 0
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ʲ࿅श 88ɿ์෺ઢͱ x࣠ͱͷڞ༗఺ͷݸ਺ͷ൑ผʳ

਺ؔ࣍2 y = x2 − (k − 1)x + 1
4

k2 + k + 1ͷάϥϑ C ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

(1) k = −4ͷͱ͖ɼ์෺ઢ C ͱ x࣠ͱͷڞ༗఺ͷݸ਺͸͍ͭ͋͘Δ͔ɽ

(2) k = 2ͷͱ͖ɼ์෺ઢ C ͱ x࣠ͱͷڞ༗఺ͷݸ਺͸͍ͭ͋͘Δ͔ɽ

(3) C ͱ x࣠ͱͷڞ༗఺ͷݸ਺͕ Ͱ͋ΔͨΊͷɼఆ਺ݸɼ0ݸɼ1ݸ2 kͷ৚݅ΛͦΕͧΕ౴͑Αɽ

ʲղ౴ʳ

(1) k = −4ͷͱ͖ɼC : y = x2 + 5x + 1Ͱ͋ΔͷͰ

D = 52 − 4 · 1 · 1 = 21 > 0

Ͱ͋ΔͷͰɼڞ༗఺͸ Δɽ͢ࡏଘݸ2
(2) k = 2ͷͱ͖ɼC : y = x2 − x + 4Ͱ͋ΔͷͰ

D = (−1)2 − 4 · 1 · 4 = −15 < 0

Ͱ͋ΔͷͰɼڞ༗఺͸ଘ͠ࡏͳ͍

(3) y = x2 − (k − 1)x + 1
4

k2 + k + 1ͷ൑ผࣜΛ Dͱ͢Δͱ

D = (k − 1)2 − 4
(

1
4

k2 + k + 1
)

= k2 − 2k + 1 − k2 − 4k − 4 = −6k − 3

i) ༗఺͕ڞ ɼͭ·ΓɼDݸ2 > 0ͷͱ͖

−6k − 3 > 0Λղ͍ͯ k < − 1
2

ii) ༗఺͕ڞ ɼͭ·ΓɼDݸ1 = 0ͷͱ͖

−6k − 3 = 0Λղ͍ͯ k = − 1
2
ͷͱ͖ #͜ͷͱ͖ɼάϥϑͱ x ࣠͸

઀͍ͯ͠Δɽiii) ༗఺͕ڞ ɼͭ·ΓɼDݸ0 < 0ͷͱ͖

−6k − 3 < 0Λղ͍ͯ k > − 1
2

Ҏ্ i)ʙiii)ΑΓɼڞ༗఺ͷݸ਺͸࣍ͷΑ͏ʹͳΔɽ #ɹ ɹ

ɹɹ k=1k=− 1
2k=−2 ɹɹ

x

y

O

k < − 1
2
ͷͱ͖ ݸ2 k = − 1

2
ͷͱ͖ ݸ1

k > − 1
2
ͷͱ͖ ݸ0
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2.5 ਺ؔ࣍ఔࣜͱ2ํ࣍2

1. ఔࣜͷ൑ผࣜDͱํ࣍2 Δ͢ࢹ਺ͷ൑ผࣜDΛಉҰؔ࣍2

A. ์෺ઢͱ x࣠ͷڞ༗఺

਺ؔ࣍2 f (x) = ax2 + bx + cʹ͓͍ͯɼ൑ผࣜ D = b2 − 4ac͕ 0Ҏ্Ͱ͋Ε͹ɼ์෺ઢ y = f (x)͕ x࣠

ͱڞ༗఺Λ΋ͭ (p.115)ɽ͜ͷͱ͖ɼʮڞ༗఺ͷ x࠲ඪʯΛٻΊͯΈΑ͏ɽ

ʲ ه҉ 89ɿ2ؔ࣍਺ͱ x࣠ͷڞ༗఺ͷ࠲ඪʙͦͷ̍ʙʳ

ҎԼͷ ʹ͋ͯ͸·Δ਺஋ɾࣜɾݴ༿Λ౴͑Αɽ

1. ਺ؔ࣍2 y = x2 − x − 2ͷάϥϑʹ͓͍ͯɼy࠲ඪ͕ 0ʹͳΔ఺ΛٻΊ

A B

y = g(x)

x

y

O
Δʹ͸ɼ2ํ࣍ఔࣜ

Ξ = 0

Λղ͚͹Α͍ɽͦͷ݁ՌɼA( Π , 0)ɼB( ΢ , 0)ͱ෼͔Δɽ

2. ਺ؔ࣍2 y = x2 − 2x − 4ͷάϥϑͱ Τ ࣠ͷڞ༗఺ΛٻΊΔʹ͸ɼ2ํ࣍ఔࣜ

x2 − 2x − 4 = 0

Λղ͚͹Α͍ɽͦͷ݁Ռɼ( Φ , Χ ), ( Ω , Ϋ )ͱ෼͔Δɽ

3. ਺ؔ࣍2 y = x2 − 2x + 4ͷάϥϑʹ͓͍ͯ y࠲ඪ͕ 0ʹͳΔ఺ΛٻΊΔʹ͸

έ = 0 · · · · · · · · · · · · · · · · · · · · · · 1©

ͱ͍͏ ఔࣜΛղ͚͹Α͍ɽ͜ͷํ࣍2 ఔࣜͷ൑ผࣜํ࣍2 DΛ͢ࢉܭΔͱ 0ΑΓ ί ͨΊɼ 1©
͸ղΛͨ࣋ͳ͍ɽͭ·Γɼ2ؔ࣍਺ y = x2 − 2x + 4ͷάϥϑ͸ y࠲ඪ͕ 0ʹͳΔ͜ͱ͸ͳ͍ɽ

ʲղ౴ʳ

1. Ξ: x2 − x − 2ɼΠ: −1ɼ΢: 2 # x2 − x − 2 = (x − 2)(x + 1)

2. Τ: xɼ (Φ,Χ) = (1 −
√

5, 0)ɼ (Ω,Ϋ) = (1 +
√

5, 0) # x2 − 2x − 4 = 0 Λղͷެࣜ
Ͱղ͍ͨɽ3. έ: x2 − 2x + 4

ί: D
4
= (−1)2 − 1 · 4 < 0ΑΓɼ0ΑΓখ͍͞

์෺ઢͱ x࣠ͱͷڞ༗఺

൑ผࣜ D͕ 0Ҏ্Ͱ͋Δ ਺ؔ࣍2

x

ax2 + bx + c = 0ͷղ

y = ax2 + bx + c

y = ax2 + bx + c

ͷάϥϑͱ x࣠ (y = 0)ͱͷڞ༗఺ͷ x࠲ඪ͸ɼ࣍ͷ ఔࣜํ࣍2

ͷղͰ͋Δɽ

ax2 + bx + c = 0
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ʲ࿅श 90ɿ์෺ઢͱ x࣠ͱͷڞ༗఺Λௐ΂Δʳ

ͷ์෺ઢͱ࣍ x࣠ͱͷڞ༗఺͕͋ΔͳΒ͹ɼͦͷڞ༗఺ͷ࠲ඪΛٻΊΑɽ

(1) y = x2 − x − 1 (2) y = −4x2 + 4x − 1 (3) y = x2 − x + 1

ʲղ౴ʳ

(1) ఔࣜํ࣍2 x2 − x − 1 = 0Λղ͚͹ #ʰղͷެࣜʱ(p.65)

x =
−(−1) ±

√
(−1)2 − 4 · 1 · (−1)

2 · 1 =
1 ±
√

5
2

Ͱ͋ΔͷͰɼ͜ͷάϥϑͱ x࣠ͷڞ༗఺ͷ࠲ඪ͸


1 −
√

5
2

, 0

ɼ



1 +
√

5
2

, 0

ͱͳΔɽ

#
1−
√

5
2

1+
√

5
2

y = x2 − x − 1

x
y

O

(2) ఔࣜํ࣍2 −4x2 + 4x − 1 = 0Λղ͚͹

⇔ 4x2 − 4x + 1 = 0

⇔ (2x − 1)2 = 0

ΑΓɼx = 1
2
ͳͷͰɼ

( 1
2
, 0
)
༗఺Ͱ͋Δɽڞ͕

#

1
2

y = −4x2 + 4x − 1

x

y

O

(3) ఔࣜํ࣍2 x2 − x + 1 = 0ͷ൑ผࣜΛ Dͱ͢Δͱ

D = (−1)2 − 4 = −3 < 0

ͳͷͰɼx࣠ͱڞ༗఺Λ΋ͨͳ͍ɽ #
y = x2 − x + 1

x

y

O

ʲ࿅श 91ɿx࣠ͱ઀͢ΔͨΊͷ৚݅ʳ

์෺ઢ y = 4x2 + 2(k − 1)x − k + 4͕ x࣠ͱ઀͢ΔΑ͏ఆ਺ kͷ஋ΛఆΊΑɽ·ͨɼͦͷͱ͖ͷ઀఺Λٻ

ΊΑɽ

ʲղ౴ʳ ਺ؔ࣍2 y = 4x2 + 2(k − 1)x − k + 4ͷ൑ผࣜ D = 0Ͱ͋Ε͹Α͍ɽ #ʰ൑ผࣜ Dͱ์෺ઢͷؔ܎ʱ
(p.115)D

4
= (k − 1)2 − 4(−k + 4) #·ͨ͸ D = 4k2 + 8k − 60

= k2 − 2k + 1 + 4k − 16

= k2 + 2k − 15 = 0
⇔ (k + 5)(k − 3) = 0 ∴ k = −5, 3

k = −5ͷͱ͖

y = 4x2 + 2(k − 1)x − k + 4 = 4x2 − 12x + 9 = (2x − 3)2

ΑΓɼ઀఺͸

( 3
2
, 0
)
Ͱ͋Δɽ

k = 3ͷͱ͖

y = 4x2 + 2(k − 1)x − k + 4 = 4x2 + 4x + 1 = (2x + 1)2

ΑΓɼ઀఺͸

(
− 1

2
, 0
)
Ͱ͋Δɽ
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B. ఔࣜͷղΛάϥϑͰද͢ํ࣍2

p.117ͷʮ์෺ઢͱ x࣠ͱͷڞ༗఺ʯΛ͑ߟʹٯΕ͹ɼ࣍ͷ͜ͱ͕Θ͔Δɽ
ఔࣜͷղΛάϥϑʹද͢ํ࣍2

൑ผࣜ D͕ 0Ҏ্Ͱ͋Δ ఔࣜํ࣍2

x

ax2 + bx + c = 0ͷղ

y = ax2 + bx + c

ax2 + bx + c = 0

ͷղ͸ɼ2ؔ࣍਺

y = ax2 + bx + c

ͷάϥϑͱ x࣠ͱͷʮڞ༗఺ͷ x࠲ඪʯʹදΕΔɽ

ʲ ه҉ 92ɿ2ํ࣍ఔࣜͷղΛάϥϑͰද͢ʳ
ΛೖΕΑɽࣈ͸จͨ·ࣈͷۭཝʹద౰ͳ਺࣍

(a)

x

(b)

x

(c)

x

1. ఔࣜํ࣍2 x2 − 4x − 5 = 0ͷղ͸

਺ؔ࣍2 Ξ · · · · · · · · · · · · · · · · · · · · · · 1©

ͱ x࣠ͱͷʮڞ༗఺ͷ x࠲ඪʯʹҰக͠ɼ Π , ΢ Ͱ͋Δɽ

·ͨɼ2ؔ࣍਺ 1©ͷάϥϑ͸ɼ্ͷ (a), (b), (c)ͷ͏ͪɼ Τ ʹҰ൪͍ۙɽ

2. ఔࣜํ࣍2 9x2 − 6x + 1 = 0ͷղ͸

਺ؔ࣍2 Φ · · · · · · · · · · · · · · · · · · · · · · 2©

ͱ x࣠ͱͷʮڞ༗఺ͷ x࠲ඪʯʹҰக͠ɼ Χ Ͱ͋Δɽ

·ͨɼ2ؔ࣍਺ 2©ͷάϥϑ͸ɼ্ͷ (a), (b), (c)ͷ͏ͪɼ Ω ʹҰ൪͍ۙɽ

3. ఔࣜํ࣍2 x2 − 4x + 5 = 0ͷղ͸

਺ؔ࣍2 Ϋ · · · · · · · · · · · · · · · · · · · · · · 3©

ͱ x࣠ͱͷʮڞ༗఺ͷ x࠲ඪʯʹҰக͢Δ͕ɼ͜Ε͸ଘ͠ࡏͳ͍ɽ

਺ؔ࣍2 3©ͷάϥϑ͸ɼ্ͷ (a), (b), (c)ͷ͏ͪɼ έ ʹҰ൪͍ۙɽ

ʲղ౴ʳ

1. Ξ: y = x2 − 4x − 5ɼΠ: −1ɼ΢: 5ɼΤ: (a) #Πɼ΢͸ x2 − 4x − 5 = 0 ͷ 2
ղ2. Φ: y = 9x2 − 6x + 1ɼΧ: 1

3
ɼΩ: (b) #Χ͸ 9x2 − 6x + 1 = 0 ͷղ

3. Ϋ: y = x2 − 4x + 5ɼέ: (c) # x2−4x+5 = 0 ͸ D
4
= −1 < 0

Ͱ͋ΓɼղΛͨ࣋ͳ͍ɽ
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C. ൑ผࣜ D

ఔࣜํ࣍2 ax2 + bx + c = 0ʹ͓͍ͯ΋ɼ2ؔ࣍਺ y = ax2 + bx + cʹ͓͍ͯ΋ɼ൑ผࣜ D͸ಉҰͷࣜ

D = b2 − 4ac

Ͱఆٛ͞ΕɼҎԼͷ͜ͱ͕੒Γཱͭɽ

ʮ2ํ࣍ఔࣜͷղʯͱʮ์෺ઢͱ x࣠ͱͷڞ༗఺ͷ x࠲ඪʯͷରԠ

a ! 0Ͱ͋Δ ࣜ࣍2 ax2 + bx + cʹର͠

• ์෺ઢ y = ax2 + bx + cͱ x࣠ͷڞ༗఺ͷݸ਺

• ํఔࣜ ax2 + bx + c = 0ͷղͷݸ਺

͸Ұக͠ɼ൑ผࣜ D = b2 − 4acʹରͯ͠

D > 0ͳΒ͹ ɼDݸ2 = 0ͳΒ͹ 13ɼD*ݸ1 < 0ͳΒ͹ ݸ0

Ͱ͋Δɽ·ͨɼD " 0ͳΒ͹࣍΋Ұக͢Δɽ

• ์෺ઢ y = ax2 + bx + cͱ x࣠ͱͷڞ༗఺ͷ x࠲ඪ

• ํఔࣜ ax2 + bx + c = 0ͷղͷ஋

൑ผࣜ Dͷූ߸ D > 0 D = 0 D < 0

y = ax2 + bx + cͷάϥϑ

ʢa > 0ͷͱ͖ʣ xα β xα x

y = ax2 + bx + cͷάϥϑ

ʢa < 0ͷͱ͖ʣ
x

α β
x

α
x

ax2 + bx + c = 0ͷղ 2ղ α, β ॏղ α ͳ͠

ʲྫ୊ 93ʳ ҎԼͷ ʹ౰ͯ͸·Δ۟ޠɾࣜɾ஋Λ౴͑Αɽ

• ఔࣜํ࣍2 ax2 + bx + c = 0ͷ൑ผࣜ D͸ Ξ Λ൑ผ͢ΔࣜͰ͋Δɽ

• ์෺ઢ y = ax2 + bx + cͷ൑ผࣜ D͸ Π Λ൑ผ͢ΔࣜͰ͋Δɽ

• ͜ΕΒ 2ͭͷ൑ผࣜ͸Ұக͢ΔɽͳͥͳΒɼ Π Λ൑ผ͢Δʹ͸ɼy = ax2 + bx + cͷ ΢ ʹ Τ

Λ୅ೖͯ͠ಘΒΕΔํఔࣜ Φ Λղ͔͘ΒͰ͋Δɽ

ʲղ౴ʳ Ξ :ʢ2ํ࣍ఔࣜͷʣղͷݸ਺ɼΠ :์෺ઢͱ x࣠ͷڞ༗఺ͷݸ਺ʢ·ͨ͸ɼҐஔؔ܎ʣ
΢ : yɼΤ : 0ɼΦ : ax2 + bx + c = 0

*13 ͜͜Ͱ͸ॏղΛʮ1 Ίͯʮ2ࠐʯͱ਺͍͑ͯΔɽҰൠతʹ͸ɼॏෳ౓Λݸ ʯͱ਺͑Δ͜ͱ͕ଟ͍ɽݸ
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§2.6ͰֶͿ ෆ౳ࣜʹ͓͍ͯɼલϖʔδͷ಺༰͸ඞཁෆՄܽʹͳΔɽ࣍2

2. ༺਺ͷԠؔ࣍ఔࣜɾ2ํ࣍2

A. ์෺ઢͱ௚ઢɾ์෺ઢͷڞ༗఺

์෺ઢͱ௚ઢɾ์෺ઢͷڞ༗఺ʹ͍ͭͯ΋ɼp.78ͷͱ͖ͱಉ͜͡ͱ͕੒Γཱͭɽ

ͭ·Γɼάϥϑͷڞ༗఺ͷ࠲ඪͱ࿈ཱํఔࣜͷղ͸Ұக͢Δɽ

࿈ཱํఔࣜͷղ͕ແ͍৔߹͸ɼάϥϑͷڞ༗఺΋ແ͍ɽղͷݸ਺΋ɼղͷ਺஋΋ɼʮάϥϑͷڞ༗

఺ͷ࠲ඪͱ࿈ཱํఔࣜͷղ͸Ұக͢Δʯɽ

ͨͱ͑͹ɼ์෺ઢ y = x2 − 4x + 5ͱ௚ઢ y = 2x − 3ͷڞ༗఺ͷ࠲ඪ (x, y)͸

y = x2 − 4x + 5

y = 2x − 3

2

1

4

5

x

y

O

y = x2 − 4x + 5 · · · · · · · · 1©
y = 2x − 3 · · · · · · · · 2©

Λಉ࣌ʹຬͨ͢ (x, y)ͱ౳͍͠ɽͭ·Γɼ࿈ཱํఔࣜ 1©ɼ 2©Λղ͚
͹Α͍ɽ 1©Λࣜ 2©ͷࠨลʹ୅ೖͯ͠ղ͚͹

x2 − 4x + 5 = 2x − 3

⇔ x2 − 6x + 8 = 0 ∴ x = 2, 4

ͱͳΔɽͦ͜Ͱɼ 2©ʹ୅ೖͯ͠ yΛٻΊΕ͹

x = 2ͷͱ͖ y = 1ɼx = 4ͷͱ͖ 2©ΑΓ y = 5

Ͱ͋ΔͷͰɼڞ༗఺ͷ࠲ඪ͸ (2, 1)ɼ(4, 5)ͱΘ͔Δɽ

ʲྫ୊ 94ʳ์෺ઢ C : y = x2 − 2x+ 3ͱ௚ઢ L : y = −x+ 5ͱͷڞ༗఺ΛٻΊɼC ͱ LͷάϥϑΛඳ͚ɽ

ʲղ౴ʳ C ͱ Lͷڞ༗఺ͷ࠲ඪ͸ɼ࿈ཱํఔࣜ
{

y = x2 − 2x + 3 · · · · · · · · · · · · · · · · · · · · · · 1©
y = −x + 5 · · · · · · · · · · · · · · · · · · · · · · 2©

ͷղʹҰக͢Δɽ 2©ͷࠨลʹ 1©Λ୅ೖͯ͠ղ͚͹

x2 − 2x + 3 = −x + 5

⇔ x2 − x − 2 = 0 ∴ x = 2, − 1

ͱͳΔɽ 2©ʹ୅ೖͯ͠ yΛٻΊΕ͹

x = −1ͷͱ͖ y = 6 , x = 2ͷͱ͖ y = 3

Ͱ͋ΔͷͰɼڞ༗఺ͷ࠲ඪ͸ (−1, 6)ɼ(2, 3)ɽ
άϥϑ͸ɼӈཝ֎ͷΑ͏ʹͳΔɽ #

C
L

−1

6

2

3

x

y

O
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ʲ࿅श 95ɿ์෺ઢͱ௚ઢɾ์෺ઢͷڞ༗఺ʳ
์෺ઢ C : y = x2 − 2x + 3ʹ͍ͭͯ

(1) ์෺ઢ C1 : y = −x2 − x + 6ͱͷڞ༗఺ΛٻΊɼC ͱ C1 ͷάϥϑΛඳ͚ɽ

(2) ௚ઢ L : y = −2x − kͱͷڞ༗఺͕ 1ͭͰ͋ΔΑ͏ʹɼkͷ஋ΛఆΊΑɽ

·ͨɼͦͷͱ͖ͷ C ͱ LͷάϥϑΛඳ͚ɽ

ʲղ౴ʳ

(1) C ͱ C1 ͷڞ༗఺ͷ࠲ඪ͸ɼ࿈ཱํఔࣜ
{

y = x2 − 2x + 3 · · · · · · · · · · · · · · · · · · · · · · 1©
y = −x2 − x + 6 · · · · · · · · · · · · · · · · · · · · · · 2©

ͷղʹҰக͢Δɽ 2©ͷࠨลʹ 1©Λ୅ೖͯ͠ղ͚͹

x2 − 2x + 3 = −x2 − x + 6

⇔ 2x2 − x − 3 = 0 ∴ x = 3
2
, − 1

ͱͳΔɽ 2©ʹ୅ೖ͠ yΛٻΊΕ͹

x = 3
2
ͷͱ͖ y = 9

4
, x = −1ͷͱ͖ y = 6

Ͱ͋ΔͷͰɼڞ༗఺ͷ࠲ඪ͸ (−1, 6)ɼ
( 3

2
,

9
4

)
ɽ

άϥϑ͸ɼӈཝ֎ͷΑ͏ʹͳΔɽ #

C

C1

−1

6

3
2

9
4

x

y

O

(2) 2ͭͷάϥϑͷڞ༗఺͕ 1ͭͰ͋Δʹ͸ɼ࿈ཱํఔࣜ
{

y = x2 − 2x + 3 · · · · · · · · · · · · · · · · · · · · · · 3©
y = −2x − k · · · · · · · · · · · · · · · · · · · · · · 4©

ͷղ͕ॏղͰ͋Ε͹Α͍ɽ 4©ͷࠨลʹ 3©Λ୅ೖͯ͠

x2 − 2x + 3 = −2x − k

⇔ x2 + 3 + k = 0 · · · · · · · · · · · · · · · · · · · · · · 5©

ͱͳΔɽ 5©ͷ൑ผࣜΛ D͕ 0ͱͳΕ͹Α͍ͷͰɼ # x ͷ܎਺͸ 0 Ͱ͋Δɽ

D
4
= 02 − 1 · (3 + k) = 0 ∴ k = −3

4©ʹ୅ೖͯ͠ɼ௚ઢ LΛදࣜ͢͸ y = −2x + 3ͱͳΔɽ

C ͱ Lͷڞ༗఺͸ɼ࠶ͼ࿈ཱํఔࣜ
{

y = x2 − 2x + 3
y = −2x + 3

Λղ͍ͯ (x, y) = (0, 3)ɽ

ͭ·Γɼάϥϑ͸ӈཝ֎ͷΑ͏ʹͳΔɽ #

C

L

3

3
2

1

2

x

y

O

์෺ઢͱ௚ઢɾ์෺ઢͷڞ༗఺͕ 1఺ͷͱ͖΋ɼͦͷ 2ͭͷάϥϑ͸ʮ઀͍ͯ͠Δʯͱ͍͍ɼͦ

ͷڞ༗఺Λ΍͸Γʮ઀఺ʯͱ͍͏ɽͨͱ͑͹ɼ(2)ʹ͓͍ͯɼ௚ઢ L ͱ์෺ઢ C ͸઀͍ͯͯ͠ɼ

ͦͷ઀఺͸ (0, 3)Ͱ͋Δɽ
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B. ܕ਺ɾҼ਺෼ղؔ࣍2 y = a(x − α)(x − β)ͷܾఆʙx࣠ͱͷڞ༗఺͕༩͑ΒΕͨ৔߹

ͨͱ͑͹ɼ2ؔ࣍਺ y = 3(x + 1)(x − 2)ͱ x࣠ͷڞ༗఺Λ͑ߟΑ͏ɽ͜Ε͸
−1 2

y = 3(x + 1)(x − 2)

xy

O2ํ࣍ఔࣜ 3(x + 1)(x − 2) = 0ͷ 2ղͰ͋Γɼͨͩͪʹ x = −1, 2Λಘͯɼӈ

ਤͷΑ͏ͳάϥϑΛඳ͘͜ͱ͕Ͱ͖Δɽ

ʲྫ୊ 96ʳ࣍ͷ ਺ͱؔ࣍2 x࣠ͷڞ༗఺ΛٻΊΑɽ

1. y = (x + 2)(x − 3) 2. y = 2(x − 1)(x + 3) 3. y = −3(x − 4)(x + 1)

ʲղ౴ʳ

1. ඪ͸࠲༗఺ͷڞ (−2, 0), (3, 0)Ͱ͋Δɽ # (x + 2)(x − 3) = 0 Λղ͍ͨ

2. ඪ͸࠲༗఺ͷڞ (−3, 0), (1, 0)Ͱ͋Δɽ # 2(x − 1)(x + 3) = 0 Λղ͍ͨ

3. ඪ͸࠲༗఺ͷڞ (4, 0), (−1, 0)Ͱ͋Δɽ # −3(x − 4)(x + 1) = 0 Λղ͍ͨ

্ͷ࣮ࣄΛٯʹԠ༻ͯ͠ɼh ਺ͷܾఆʱ(p.94)Λ͢Δ͜ͱ͕Ͱ͖Δɽؔ࣍2

ʲྫ୊ 97ʳ ์෺ઢ C ͱ x࣠ͱͷڞ༗఺ͷ x࠲ඪ͕ 1ɼ3Ͱ͋ͬͨͳΒ͹ɼC ͷํఔࣜ͸

y = a(x − Ξ )(x − Π )

ͱॻ͚Δɽ΋͠ɼC ͕ (2,−2)Λ௨ΔͳΒ͹ɼC ͷํఔࣜ͸ ΢ Ͱ͋Δɽ

ʲղ౴ʳ Ξ : 1, Π : 3ʢΞɼΠ͸ॱෆಉʣ #

1 3

C

x

y

O

΢:ࣜ y = a(x − 1)(x − 3)ʹ (x, y) = (2,−2)Λ୅ೖͯ͠

−2 = a(2 − 1)(2 − 3) ⇔ − 2 = −a

ͭ·Γɼa = 2ͱͳΔͷͰɼC ͷํఔࣜ͸

y = 2(x − 1)(x − 3) ⇔ y = 2x2 − 8x + 6ͱͳΔɽ #Ҽ਺෼ղܕʹ͍ͭͯ͸ల։͠
ͨํ͕Α͍ɽ

ʲ࿅श 98ɿ2ؔ࣍਺ͷܾఆʢx࣠ͱͷڞ༗఺ͷ࠲ඪ͕༩͑ΒΕͨ৔߹ʣr

x࣠ͱ (−1, 0)ɼ(2, 0)ͰަΘΓɼ఺ (1, 2)Λ௨Δ์෺ઢͷํఔࣜΛٻΊΑɽ

ʲղ౴ʳ ΊΔํఔࣜ͸ٻ y = a(x + 1)(x − 2)ͱ͓͚Δɽ͜Ε͸ (1, 2)Λ௨Δ #์෺ઢͱ x ࣠ͷڞ༗఺ͷ x ࠲
ඪ͕ −1ɼ2ͷͰ

2 = a(1 + 1)(1 − 2) ⇔ 2 = −2a

ΛಘΔɽ͜ΕΑΓɼa = −1ͱͳΔͷͰɼٻΊΔ ਺͸ؔ࣍2

y = −(x + 1)(x − 2) ⇔ y = −x2 + x + 2ͱͳΔɽ
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2.6 ਺ؔ࣍ෆ౳ࣜͱ2࣍2

͜ͷઅͰ͸ɼ2ࣜ࣍Ͱද͞Εͨෆ౳ࣜʮ2࣍ෆ౳ࣜʯʹֶ͍ͭͯͿɽp.79ͰֶΜͩΑ͏

ʹɼ1࣍ෆ౳ࣜ͸ ਺ͱؔ࣍1 ɽ͕ͨͬ͋܎ఔࣜͱਂ͍ؔํ࣍1

਺ͱؔ࣍ෆ౳ࣜͷ৔߹͸ɼΉ͠Ζɼ2࣍2 ఔࣜΛ༻͍ͯղ͘͜ͱʹͳΔɽํ࣍2

1. ૅجෆ౳ࣜͷղ๏ͷ࣍2
ΛؚΉෆ౳ࣜΛࣜ࣍2 ෆ౳ࣜ࣍2 (quadratic inequality)ͱ͍͍ɼෆ౳ࣜΛຬͨ͢ xͷ஋ͷൣғΛͦͷෆ౳

ࣜͷղɼղΛٻΊΔ͜ͱΛෆ౳ࣜΛղ͘ͱ͍͏ɽͨͱ͑͹ɼ2࣍ෆ౳ࣜ

x2 − 5x + 4 < 0 · · · · · · · · · · · · · · · · · · · · · · 1©

Λຬͨ͢ xͷ஋ʹ͍ͭͯͯ͑ߟΈΔͱɼx = 2, 3͸ 1©Λຬͨ͢ͷͰղͰ͋Γɼx = 0, 5͸ղͰ͸ͳ͍ɽ

A. ຊجෆ౳ࣜͷղ๏ͷ࣍2

΋Α͍ɽ࠷Δͷ͕͑ߟʹͷΑ͏࣍ෆ౳ࣜΛղ͘ʹ͸ɼ࣍2

x

y = x2 − 5x + 4

1 4

ʮ2࣍ෆ౳ࣜ x2 − 5x + 4 < 0Λղ͚ʯ
↔ y = x2 − 5x + 4 ͱ͓͍ͨͱ͖ɼy < 0 Ͱ͋ΔΑ͏ͳ x ͷൣғΛٻΊΑ

↔ ʮ2ؔ࣍਺ y = x2 − 5x + 4ͷάϥϑʹ͓͍ͯɼ
y࠲ඪ͕ 0ΑΓখ͍͞ͱ͖ͷ x࠲ඪͷൣғΛٻΊΑʯ

͜͏ͯ͠ɼ2࣍ෆ౳ࣜΛղ͘͜ͱΛɼɾ2ɾ࣍ɾؔɾ਺ɾͱɾ2ɾ࣍ɾํɾఔɾࣜɾͷɾ໰ɾ୊ɾͱɾ͠
ɾ
Δ͜ͱ͕Ͱ͖Δɽ͑ߟͯ 1©ͷ৔߹

x2 − 5x + 4 < 0 ⇔ (x − 1)(x − 4)︸!!!!!!!!!!!︷︷!!!!!!!!!!!︸
y ͱ͓͘

< 0ˡҼ਺෼ղͨ͠

Ͱ͋ΔͷͰɼ͜ͷࠨลΛ y ͱ͓͍ͨɼ2 ਺ؔ࣍ y = (x − 1)(x − 4) ͷάϥϑΛඳ͚͹ӈ্ਤͷΑ͏ʹͳΔɽ

y < 0ͱͳΔ xͷൣғ͸ 1 < x < 4Ͱ͋ΔͷͰɼ 1©ͷղ͸ 1 < x < 4ͱͳΔɽ

ʲྫ୊ 99ʳ ෆ౳ࣜ࣍2 x2 − 6x + 8 ! 0Λղ͜͏ɽ

x

y = Ξ

Π ΢

1. ลΛҼ਺෼ղ͢Δͱࠨ Ξ ! 0ͱͳΔͷͰɼy = Ξ ͷάϥϑ͸

ӈཝ֎ͷΑ͏ʹͳΔɽ

2. y ! 0ͱͳΔ xͷൣғ͕ղͳͷͰɼ Τ ͕ղʹͳΔɽ

ʲղ౴ʳ

1. Ξ : (x − 2)(x − 4)ɼΠ : 2ɼ΢ : 4 2. Τ : 2 " x " 4

Ίٻඪ͑͞࠲༗఺ͷڞΊΔඞཁ͕ͳ͍ɽx࣠ͱͷٻ਺ͷ௖఺Λؔ࣍ෆ౳ࣜΛղͨ͘Ίʹ͸ɼ2࣍2

Ε͹े෼Ͱ͋Δɽ
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ෆ౳ࣜ࣍2 x2 + 3x − 4 " 0ͷ৔߹͸

x

y = x2 + 3x − 4

−4 1

x2 + 3x − 4 " 0
⇔ (x + 4)(x − 1)︸!!!!!!!!!!!︷︷!!!!!!!!!!!︸

y ͱ͓͘

" 0 ˡҼ਺෼ղͨ͠

Ͱ͋ΔͷͰɼ͜ͷࠨลΛ y ͱ͓͍ͨɼ2 ਺ؔ࣍ y = (x + 4)(x − 1) ͷάϥϑΛඳ͚͹ӈ্ਤͷΑ͏ʹͳΔɽ

y " 0ͱͳΔ xͷൣғ͸ x ! −4, 1 ! xͰ͋ΔͷͰɼx2 + 3x − 4 " 0ͷղ͸ x " −4, 1 " xͱͳΔɽ

ʲྫ୊ 100ʳ ෆ౳ࣜ࣍2 x2 − x − 6 > 0Λղ͜͏ɽ

x

y = Ξ

Π ΢

1. ลΛҼ਺෼ղ͢Δͱࠨ Ξ > 0ͱͳΔͷͰɼy = Ξ ͷάϥϑ͸

ӈཝ֎ͷΑ͏ʹͳΔɽ

2. y > 0ͱͳΔ xͷൣғ͕ղͳͷͰɼ Τ ͕ղʹͳΔɽ

ʲղ౴ʳ

1. Ξ : (x + 2)(x − 3)ɼΠ : −2ɼ΢ : 3
2. Τ : x < −2, 3 < x

ʲྫ୊ 101ʳ
1. ਺ؔ࣍2 y = x2 − 2x − 3ͷάϥϑͱ x࣠ͱͷڞ༗఺͕͋Ε͹ٻΊΑɽ

2. ͷ࣍ ෆ౳ࣜΛղ͚ɽ࣍2

i) x2 − 2x − 3 > 0 ii) x2 − 2x − 3 " 0 iii) x2 − 2x − 3 < 0 iv) x2 − 2x − 3 ! 0

ʲղ౴ʳ

1. ఔࣜํ࣍2 x2 − 2x − 3 = 0Λղ͚͹ x = −1ɼ3ͱͳΔͷͰɼڞ༗఺ͷ࠲

ඪ͸ (−1, 0), (3, 0)ʹͳΔɽ #

y = x2 − 2x − 3

−1 3 x

y

O

2. i) x2 − 2x − 3︸!!!!!!!︷︷!!!!!!!︸
y ͷ஋

> 0ͱͳΔͷ͸ӈཝ֎ͷਤͷࣼઢ෦෼Ͱ͋ΔͷͰ
# y = x2 − 2x − 3

−1 3 x

y

O

x < −1 , 3 < x

͕ ෆ౳ࣜ࣍2 x2 − 2x − 3 > 0ͷղͱͳΔɽ

ii) x2 − 2x − 3︸!!!!!!!︷︷!!!!!!!︸
y ͷ஋

" 0ͱͳΔͷ͸ӈཝ֎ͷਤͷࣼઢ෦෼Ͱ͋ΔͷͰ
# y = x2 − 2x − 3

−1 3 x

y

O

x " −1 , 3 " x

͕ ෆ౳ࣜ࣍2 x2 − 2x − 3 " 0ͷղͱͳΔɽ

iii) x2 − 2x − 3︸!!!!!!!︷︷!!!!!!!︸
y ͷ஋

< 0ͱͳΔͷ͸ӈཝ֎ͷਤͷࣼઢ෦෼Ͱ͋ΔͷͰ
# y = x2 − 2x − 3

−1 3 x

y

O

−1 < x < 3

͕ ෆ౳ࣜ࣍2 x2 − 2x − 3 < 0ͷղͱͳΔɽ

iv) x2 − 2x − 3︸!!!!!!!︷︷!!!!!!!︸
y ͷ஋

! 0ͱͳΔͷ͸ӈཝ֎ͷਤͷࣼઢ෦෼Ͱ͋ΔͷͰ
# y = x2 − 2x − 3

−1 3 x

y

O

−1 " x " 3

͕ ෆ౳ࣜ࣍2 x2 − 2x − 3 ! 0ͷղͱͳΔɽ
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ʲ࿅श 102ɿ2࣍ෆ౳ࣜʙͦͷ̍ʙʳ
ͷ࣍ ෆ౳ࣜΛղ͚ɽ࣍2

(1) (x − 3)(x + 2) ! 0 (2) x2 − 6x + 8 < 0 (3) x2 + 3x + 2 " 0 (4) 2x2 + 3x − 2 > 0

(5) x2 − 16 < 0 (6) −x2 − 2x + 8 " 0 (7) −2x2 + 3x − 1 < 0 (8) 1 − x2 > 0

ʲղ౴ʳ

(1) ӈཝ֎ͷਤΑΓɼ−2 " x " 3͕ղͱͳΔɽ #

y = (x − 3)(x + 2)

x
−2 3

(2) x2 − 6x + 8 < 0ͷࠨลΛҼ਺෼ղͯ͠

⇔ (x − 2)(x − 4) < 0

ͱͳΔɽӈཝ֎ͷਤΑΓɼ2 < x < 4͕ղͱͳΔɽ #

y = (x − 2)(x − 4)

2 4
x

(3) x2 + 3x + 2 " 0ͷࠨลΛҼ਺෼ղͯ͠

⇔ (x + 1)(x + 2) " 0

ͱͳΔɽӈཝ֎ͷਤΑΓɼx " −2, −1 " x͕ղͱͳΔɽ #

y = (x + 1)(x + 2)

−2 −1
x

(4) 2x2 + 3x − 2 > 0ͷࠨลΛҼ਺෼ղͯ͠

⇔ (2x − 1)(x + 2) > 0

ͱͳΔɽӈཝ֎ͷਤΑΓɼx < −2, 1
2
< x͕ղͱͳΔɽ

#

y = (2x − 1)(x + 2)

−2 1
2

x

(5) x2 − 16 < 0
⇔ (x + 4)(x − 4) < 0

͔Βɼ−4 < x < 4͕ղͱͳΔɽ #

y = (x + 4)(x − 4)

−4 4
x

(6) − x2 − 2x + 8 " 0

⇔ x2 + 2x − 8 ! 0 #྆ลΛ −1 ഒͨ͠ɽɾෆɾ౳ɾ߸ɾ͕ɾٯ
ɾ
ʹ
ɾ
ͳ
ɾ
Δ͜ͱʹ஫ҙʂ⇔ (x + 4)(x − 2) ! 0

ͱͳΔɽӈཝ֎ͷਤΑΓɼ−4 " x " 2͕ղͱͳΔɽ #

y = (x + 4)(x − 2)

−4 2
x

(7) − 2x2 + 3x − 1 < 0

⇔ 2x2 − 3x + 1 > 0 #྆ลΛ −1 ഒͨ͠ɽɾෆɾ౳ɾ߸ɾ͕ɾٯ
ɾ
ʹ
ɾ
ͳ
ɾ
Δ͜ͱʹ஫ҙʂ⇔ (2x − 1)(x − 1) > 0

͔Βɼx < 1
2
, 1 < x͕ղͱͳΔɽ

#

y = (2x − 1)(x − 1)

1
2

1
x

(8) 1 − x2 > 0

⇔ x2 − 1 ! 0 #྆ลΛ −1 ഒͨ͠ɽɾෆɾ౳ɾ߸ɾ͕ɾٯ
ɾ
ʹ
ɾ
ͳ
ɾ
Δ͜ͱʹ஫ҙʂ⇔ (x + 1)(x − 1) ! 0

ͱͳΔɽӈཝ֎ͷਤΑΓɼ−1 < x < 1͕ղͱͳΔɽ # y = (x + 1)(x − 1)

−1 1
x

x2 ͷ܎਺͕ෛͷ৔߹͸྆ลΛ (−1)ഒͯ͠ɼx2 ͷ܎਺Λਖ਼ʹ͢Ε͹ɼԼʹತͳάϥϑ͚ͩΛ͑ߟ

Ε͹Α͍ɼ
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B. ղͷެ͕ࣜඞཁͳ ෆ౳ࣜ࣍2

Λ༗ཧ਺ͷൣғͰҼ਺෼ղͰ͖ͳ͍ͱ͖͸ɼղͷެࣜΛ༻͍Ε͹Α͍ʢp.65ʣɽࣜ࣍2

ʲྫ୊ 103ʳ
1. ਺ؔ࣍2 y = x2 − 2x − 1ͷάϥϑͱ x࣠ͱͷڞ༗఺ͷ࠲ඪΛٻΊͳ͍͞ɽ

2. ෆ౳ࣜ࣍2 x2 − 2x − 1 < 0Λղ͚ɽ

ʲղ౴ʳ

1. ఔࣜํ࣍2 x2 − 2x − 1 = 0ͷղΛղ͍ͯ #ʰղͷެࣜʱΛ༻͍ͯɼ

x = 2 ±
√

22 + 4
2

Ͱ΋Α͍ɽx = −(−1) ±
√

(−1)2 + 1 = 1 ±
√

2

ͳͷͰɼڞ༗఺͸
(
1 −
√

2, 0
)
ɼ
(
1 +
√

2, 0
)
ͱͳΔɽ

2. y = x2 − 2x − 1ͷάϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹͳΓɼy < 0͸ࣼઢ෦෼Ͱ #
x

y

O

y = x2 − 2x − 1

1 −
√

2 1 +
√

2͋ΔɽΑͬͯɼٻΊΔղ͸ 1 −
√

2 < x < 1 +
√

2Ͱ͋Δɽ

ʲ࿅श 104ɿ2࣍ෆ౳ࣜʙͦͷ̎ʙʳ
ͷ࣍ ෆ౳ࣜΛղ͚ɽ࣍2

(1) x2 − x − 5 ! 0 (2) x2 − 4x + 1 < 0 (3) 2x2 − 3x − 4 " 0 (4) x2 − 13 > 0

ʲղ౴ʳ

(1) x2 − x − 5 = 0ΛղͷެࣜΛ༻͍ͯղ͘ͱ

x = 1 ±
√

1 + 20
2

=
1 ±
√

21
2

ӈཝ֎ͷਤΑΓɼ
1 −
√

21
2

" x " 1 +
√

21
2

͕ղͱͳΔɽ
#

y = x2 − x − 5

1−
√

21
2

1+
√

21
2

x

(2) x2 − 4x + 1 = 0ΛղͷެࣜΛ༻͍ͯղ͘ͱ

x = 4 ±
√

16 − 4
2

= 2 ±
√

3

ӈཝ֎ͷਤΑΓɼ2 −
√

3 < x < 2 +
√

3͕ղͱͳΔɽ #

y = x2 − 4x + 1

2 −
√

3 2 +
√

3
x

(3) 2x2 − 3x − 4 = 0ΛղͷެࣜΛ༻͍ͯղ͘ͱ

x = 3 ±
√

9 + 32
4

=
3 ±
√

41
4

ӈཝ֎ͷਤΑΓɼx " 3 −
√

41
4

,
3 +
√

41
4

" x͕ղͱͳΔɽ
#

y = 2x2 − 3x − 4

3−
√

41
4

3+
√

41
4

x

(4) x2 − 13 = 0 Λղ͘ͱ x = ±
√

13 ͳͷͰɼx < −
√

13,
√

13 < x ͕ղͱ # y = x2 − 13

−
√

13
√

13
xͳΔɽ
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C. ൑ผࣜ D = 0ͷ৔߹ͷ ෆ౳ࣜ࣍2

ෆ౳ࣜ࣍2 x2 − 4x + 4 " 0ͷ৔߹͸

x

y = x2 − 4x + 4

2

x2 − 4x + 4 " 0 ⇔ (x − 2)2
︸!!!︷︷!!!︸
y ͱ͓͘

" 0ˡҼ਺෼ղͨ͠

Ͱ͋ΔͷͰɼ͜ͷࠨลΛ yͱ͓͍ͨɼ2ؔ࣍਺ y = (x − 2)2 ͷάϥϑΛඳ͚͹ӈ্ਤͷΑ͏ʹͳΔɽy " 0ͱ

ͳΔ xͷൣғ͸͢΂ͯͷ࣮਺Ͱ͋ΔͷͰɼx2 − 4x + 4 " 0ͷղ͸ʮ͢΂ͯͷ࣮਺ʯͱͳΔɽ

ʲྫ୊ 105ʳ
1. ਺ؔ࣍2 y = 4x2 − 4x + 1ͷάϥϑͱ x࣠ͱͷڞ༗఺͕͋Ε͹ٻΊΑɽ

2. ͷ࣍ ෆ౳ࣜΛղ͚ɽ࣍2

i) 4x2 − 4x + 1 > 0 ii) 4x2 − 4x + 1 " 0 iii) 4x2 − 4x + 1 < 0 iv) 4x2 − 4x + 1 ! 0

ʲղ౴ʳ

1. ఔࣜํ࣍2 4x2 − 4x + 1 = 0Λղ͚͹

4x2 − 4x + 1 = 0⇔ (2x − 1)2 = 0

⇔ x = 1
2

ͱͳΔͷͰɼڞ༗఺ͷ࠲ඪ͸

( 1
2
, 0
)
Ͱ͋Δʢ઀఺ʣɽ #

y = 4x2 − 4x + 1

1
2

2. i) ӈཝ֎ͷΑ͏ʹਤΛඳ͚͹ɼ4x2 − 4x + 1︸!!!!!!!!!︷︷!!!!!!!!!︸
y ͷ஋

> 0ͱͳΔͷ͸ࣼઢ෦෼Ͱ
#

y = 4x2 − 4x + 1

1
2

͋Δɽ

Αͬͯɼ2 ෆ౳ࣜ࣍ 4x2 − 4x + 1 > 0 ͷղ͸ x < 1
2
,

1
2
< x Ͱ

#ʮx͸ 1
2
Ҏ֎ͷ͢΂ͯͷ࣮਺ʯ

ͱ͍͏౴͑ํͰ΋Α͍͋Δɽ

ii) ӈཝ֎ͷΑ͏ʹਤΛඳ͚͹ɼ4x2 − 4x + 1︸!!!!!!!!!︷︷!!!!!!!!!︸
y ͷ஋

" 0ͱͳΔͷ͸ࣼઢ෦෼Ͱ
# y = 4x2 − 4x + 1

1
2

͋Δɽ

Αͬͯɼ2࣍ෆ౳ࣜ 4x2 − 4x + 1 " 0ͷղ͸͢΂ͯͷ࣮਺Ͱ͋Δɽ

iii) ӈཝ֎ͷΑ͏ʹਤΛඳ͚͹ɼ4x2 − 4x + 1︸!!!!!!!!!︷︷!!!!!!!!!︸
y ͷ஋

< 0ͱͳΔ x͸ଘ͠ࡏͳ͍
# y = 4x2 − 4x + 1

1
2

ͱΘ͔Δɽ

Αͬͯɼ2࣍ෆ౳ࣜ 4x2 − 4x + 1 < 0ͷղ͸ղͳ͠Ͱ͋Δɽ

iv) ӈཝ֎ͷΑ͏ʹਤΛඳ͚͹ɼ4x2 − 4x + 1︸!!!!!!!!!︷︷!!!!!!!!!︸
y ͷ஋

! 0ͱͳΔͷ͸ x = 1
2
ͷ

# y = 4x2 − 4x + 1

1
2

ͱ͖ͷΈͱΘ͔Δɽ

Αͬͯɼ2࣍ෆ౳ࣜ 4x2 − 4x + 1 ! 0ͷղ͸ x = 1
2
Ͱ͋Δɽ
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D. ൑ผࣜ D < 0ͷ৔߹ͷ ෆ౳ࣜ࣍2

ෆ౳ࣜ࣍2 x2−2x+3 < 0ͷ৔߹ࠨɼ ลΛҼ਺෼ղͰ͖ͳ͍ɽͦ͜Ͱɼx2−2x+3 = 0

x

y = x2 − 2x + 3

ΛղͷެࣜΛ༻͍ͯղ͘ͱɼx =
2 ±

√
(−2)2 − 4 · 3

2
= 1 ±

√
−2ͱͳΔɽ

ͭ·Γɼx2 − 2x + 3 < 0ͷࠨลΛ yͱ͓͍ͨɼ2ؔ࣍਺ y = x2 − 2x + 3ͷάϥϑ

͸ӈ্ਤͷΑ͏ʹͳΔɽy < 0ͱͳΔ xͷൣғ͸ͳ͍ͷͰɼx2 − 2x + 3 < 0ͷղ͸

ʮղͳ͠ʯͱͳΔɽ

ෆ౳ࣜ࣍ɼ2ʹٯ x2 − 2x + 3 > 0ͷղ͸ʮ͢΂ͯͷ࣮਺ʯͱͳΔɽඞͣɼάϥϑΛඳ͍ͯ͑ߟΔ

บΛ͚ͭΑ͏ɽ

ʲྫ୊ 106ʳ
1. ਺ؔ࣍2 y = x2 − 4x + 5ͷάϥϑͱ x࣠ͱͷڞ༗఺͕͋Ε͹ٻΊΑɽ

2. ͷ࣍ ෆ౳ࣜΛղ͚ɽ࣍2

i) x2 − 4x + 5 > 0 ii) x2 − 4x + 5 " 0 iii) x2 − 4x + 5 < 0 iv) x2 − 4x + 5 ! 0

ʲղ౴ʳ

1. ఔࣜํ࣍2 x2 − 4x + 5 = 0Λղ͚͹Α͍ɽ͔͠͠ɼ͜ͷ ఔࣜͷ൑ํ࣍2

ผࣜΛ Dͱ͢Δͱ
D
4
= (−2)2 − 1 · 5 < 0

ΑΓɼղΛͨ࣋ͳ͍ɽͭ·Γɼڞ༗఺͸ଘ͠ࡏͳ͍ɽ #

y = x2 − 4x + 5

2. i) ӈཝ֎ͷΑ͏ʹਤΛඳ͚͹ɼx2 − 4x + 5︸!!!!!!!︷︷!!!!!!!︸
y ͷ஋

> 0 ͱͳΔͷ͸ࣼઢ෦෼Ͱ
#

y = x2 − 4x + 5

͋Δɽ

Αͬͯɼ2࣍ෆ౳ࣜ x2 − 4x + 5 > 0ͷղ͸͢΂ͯͷ࣮਺Ͱ͋Δɽ

ii) ӈཝ֎ͷΑ͏ʹਤΛඳ͚͹ɼx2 − 4x + 5︸!!!!!!!︷︷!!!!!!!︸
y ͷ஋

" 0 ʹͳΔͷ͸ࣼઢ෦෼Ͱ
#

y = x2 − 4x + 5

͋Δɽ

Αͬͯɼ2࣍ෆ౳ࣜ x2 − 4x + 5 " 0ͷղ͸͢΂ͯͷ࣮਺Ͱ͋Δɽ

iii) ӈཝ֎ͷΑ͏ʹਤΛඳ͚͹ɼx2 − 4x + 5︸!!!!!!!︷︷!!!!!!!︸
y ͷ஋

< 0 ͱͳΔ x ͸ଘ͠ࡏͳ͍
#

y = x2 − 4x + 5

ͱΘ͔Δɽ

Αͬͯɼ2࣍ෆ౳ࣜ x2 − 4x + 5 < 0ͷղ͸ղͳ͠Ͱ͋Δɽ

iv) ӈཝ֎ͷΑ͏ʹਤΛඳ͚͹ɼx2 − 4x + 5︸!!!!!!!︷︷!!!!!!!︸
y ͷ஋

! 0 ͱͳΔ x ͸ଘ͠ࡏͳ͍
# y = x2 − 4x + 5

ͱΘ͔Δɽ

Αͬͯɼ2࣍ෆ౳ࣜ x2 − 4x + 5 ! 0ͷղ͸ղͳ͠Ͱ͋Δɽ

ෆ౳ࣜ x2 − 2x + 3 < 0͕ղͳ͠Ͱ͋Δ͜ͱ͸ɼx2 − 2x + 3 = (x − 1)2 + 2ͱมͯ͠ܗɼ(x − 1)2 ͕

ඇෛͰ͋Δ͜ͱ͔Β΋ཧղͰ͖Δɽ
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E. ෆ౳ࣜͷղ๏ͷ·ͱΊ࣍2

ͷखॱΛ౿Ί͹Α͍ɽ࣍ෆ౳ࣜΛղ͘ʹ͸ɼ࣍ɼ2ہ݁

• ยํͷลΛ 0ʹ͠ɼଞํͷɾx2ɾͷ
ɾ
܎
ɾ
਺
ɾ
Λ
ɾ
ਖ਼ʹ͢Δɽ

• ΛҼ਺෼ղ͢Δɽ੔਺ͷൣғͰҼ਺෼ղͰ͖ͳ͍৔߹͸ղͷެࣜΛ༻͍Δࣜ࣍2 (p.66)ɽͨͩ͠ɼղ

Λͨ࣋ͳ͍৔߹΋͋Δʢ൑ผࣜ D < 0ͷ৔߹ʣɽ

• ؆୯ͳάϥϑΛॻ͖ɼద͢ΔൣғΛ౴͑Δɽ

ෆ౳ࣜͷղ࣍2

a > 0ͷ৔߹ͷɼ2࣍ෆ౳ࣜͷղ͸ͭ͗ͷΑ͏ʹ·ͱΊΔ͜ͱ͕Ͱ͖Δɽ

y = ax2 + bx+ c
ͷάϥϑ

ax2 + bx+ c = 0
ͷղ

ax2 + bx+ c > 0
ͷղ

ax2 + bx+ c " 0
ͷղ

ax2 + bx+ c < 0
ͷղ

ax2 + bx+ c ! 0
ͷղ

D > 0
α β

x α β
x

α β
x

α β
x
α β

x
α β

x

2ղ α, β x < α, β < x x " α, β " x α < x < β α " x " β

D = 0
α

x
α

x
α

x
α

x
α

x
α

x

ॏղ α αҎ֎ͷ࣮਺ ͢΂ͯͷ࣮਺ ͳ͠ x = α

D < 0 x x x x x x

ղͳ͠ ͢΂ͯͷ࣮਺ ͢΂ͯͷ࣮਺ ͳ͠ ͳ͠

͜ͷ݁ՌΛ҉͢هΔඞཁ͸ͳ͍ɽ݁ՌΛ֬ೝͰ͖Ε͹Α͍ɽ

ʲ࿅श 107ɿ2࣍ෆ౳ࣜʙͦͷ̏ʙʳ
ͷ࣍ ෆ౳ࣜΛղ͚ɽ࣍2

(1) x2 − 2x − 1 < 0 (2) −2x2 − x − 6 " 0 (3) x2 − 2x + 1 " 0 (4) x2 < 8

(5) x2 " 2x (6) −2x2 − 4 > 0 (7) 1
3

x2 + x + 2
3
" 0 (8) x2 − x− 6 " 2x− 4

(9) −x2 − x − 9 < x − 3 (10) 1
2

x2 − x − 5
3
" 2

3
x2 + 1

3
x + 1

ʲղ౴ʳ

(1) x2 − 2x − 1 = 0Λղ͚͹

x =
2 ±

√
(−2)2 − 4 · 1 · (−1)

2
= 1 ±

√
2

Ͱ͋ΔͷͰɼ1 −
√

2 < x < 1 +
√

2͕ղͰ͋Δɽ #

y = x2 − 2x − 1

1 −
√

2 1 +
√

2

x

(2) ࣜશମʹ −1Λֻ͚ͯɼʢ༩ࣜʣ⇔ 2x2 + x + 6 ! 0ͱͳΔɽ # x2 ͷ܎਺͸ਖ਼ʹͨ͠ํ͕Α͍
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y = 2x2 + x + 6 ͸൑ผࣜ D = 12 − 4 · 2 · 6 < 0 ͳͷͰɼάϥϑ͸ӈཝ֎

ͷਤͷΑ͏ʹͳΔɽάϥϑͷ y ඪ͕࠲ 0 ҎԼʹͳΔ͜ͱ͸ͳ͍ͷͰɼղ #

y = 2x2 + x + 6

x

ͳ͠ɽ

(3)ʢ༩ࣜʣ⇔ (x − 1)2 " 0Ͱ͋Γɼӈཝ֎ͷਤΑΓɼ͢΂ͯͷ࣮਺͕ղͱ෼ #
y = (x − 1)2

1 x
͔Δɽ

(4)ʢ༩ࣜʣ⇔ x2 − 8 < 0 Ͱ͋Δɽx2 − 8 = 0 ͷղ͸ x = ±2
√

2 Ͱ͋ΔͷͰɼ

ӈཝ֎ͷਤΑΓɼ−2
√

2 < x < 2
√

2͕ղͱ෼͔Δɽ #

y = x2 − 8

−2
√

2 2
√

2

x

(5)ʢ༩ࣜʣ⇔ x2 − 2x " 0⇔ x(x − 2) " 0Ͱ͋Δɽ

ӈཝ֎ͷਤΑΓɼx " 0, 2 " x͕ղͱ෼͔Δɽ #
y = x(x − 2)

0 2
x

(6)ʢ༩ࣜʣ⇔ x2 + 2 < 0Ͱ͋Γɼy = x2 + 2ͷάϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹ

ͳΔɽάϥϑͷ y࠲ඪ͕ෛʹͳΔ͜ͱ͸ͳ͍ͷͰɼղͳ͠ɽ #
y = x2 + 2

2

x

y

O

(7) ྆ลΛ 3ഒͯ͠੔ཧ͢Δͱ

ʢ༩ࣜʣ⇔ x2 + 3x + 2 " 0
⇔ (x + 1)(x + 2) " 0

Αͬͯɼx " −2, − 1 " x͕ղͱ෼͔Δɽ # y = (x + 1)(x + 2)

−2 −1
x(8) Ҡ߲ͯ͠੔ཧ͢Δͱɼʢ༩ࣜʣ⇔ x2 − 3x − 2 " 0ɽ

x2 − 3x − 2 = 0Λղ͚͹

x =
3 ±

√
(−3)2 − 4 · 1 · (−2)

2
=

3 ±
√

17
2

#ʰղͷެࣜʱ(p,65)

Ͱ͋ΔͷͰɼx " 3 −
√

17
2

,
3 +
√

17
2

" x͕ղͰ͋Δɽ
#

y = x2 − 3x − 2

3−
√

17
2

3+
√

17
2

x
(9) Ҡ߲ͯ͠੔ཧ͢Δͱ

ʢ༩ࣜʣ⇔ − x2 − 2x − 6 < 0

⇔ x2 + 2x + 6 > 0 # x2 ͷ܎਺͸ਖ਼ʹͨ͠ํ͕Α͍

y = x2 + 2x + 6ͷ൑ผࣜ Dʹ͍ͭͯ D
4
= 12 − 1 · 6 < 0Ͱ͋ΔͷͰɼά

ϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹͳΔɽͭ·Γɼղ͸͢΂ͯͷ࣮਺ɽ #

y = x2 + 2x + 6

x

(10) ྆ลΛ 6ഒͯ͠੔ཧ͢Δͱ

ʢ༩ࣜʣ⇔ 3x2 − 6x − 10 " 4x2 + 2x + 6

⇔ 0 " x2 + 8x + 16

⇔ 0 " (x + 4)2

y = (x + 4)2 ͷάϥϑΛඳ͘ͱӈཝ֎ͷਤͷΑ͏ʹͳΔɽΑͬͯɼ͜ͷෆ #

y = (x + 4)2

−4
x

౳ࣜͷղ͸ x = −4ɽ
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F. ࿈ཱ ෆ౳ࣜ࣍2

࿈ཱ ෆ౳ࣜΛղ͘ͱ͖΋ɼ࿈ཱ࣍2 ෆ౳ࣜʢp.58ʣͷ৔߹ͱಉ͡Α͏ʹɼ਺௚ઢΛඞͣඳ͜͏ɽ࣍1

ʲ࿅श 108ɿ࿈ཱ ෆ౳ࣜʳ࣍2
ͷෆ౳ࣜΛղ͚ɽ࣍

(1)




x2 − 5x − 14 " 0 · · · · · · · · 1©
2x2 − 11x − 40 < 0 · · · · · · · · 2©

(2)




25 − 9x2 > 0 · · · · · · · · 3©
3x2 + 4x − 6 < 0 · · · · · · · · 4©

ʲղ౴ʳ

(1) 1©⇔ x2 − 5x − 14 " 0
⇔ (x + 2)(x − 7) " 0 #

y = (x + 2)(x − 7)

−2 7
x

⇔ x ! −2 , 7 ! x · · · · · · · · · · · · · · · · · · · · · · 1©′

2©⇔ 2x2 − 11x − 40 < 0
⇔ (2x + 5)(x − 8) < 0 #

y = (2x + 5)(x − 8)

− 5
2

8
x

⇔ − 5
2
< x < 8 · · · · · · · · · · · · · · · · · · · · · · 2©′

Ҏ্ 1©′
ɼ 2©′ Λڞ௨ͯ͠ຬͨ͢ x͸

− 5
2
< x " −2 , 7 " x < 8

−2 7− 5
2

8
x

1©′2©′

(2) 3©⇔ 9x2 − 25 < 0 # x2 ͷ܎਺͕ਖ਼ʹͳΔΑ͏ʹ྆ลʹ −1 Λ
ֻ͚ͨ⇔ (3x + 5)(3x − 5) < 0 # y = (3x + 5)(3x − 5)

− 5
3

5
3

x
⇔ − 5

3
< x < 5

3
· · · 3©′

4©Λղͨ͘Ίɼ3x2 + 4x − 6 = 0Λղ͚͹

x =
−2 ±

√
22 − 3 · (−6)

3
=
−2 ±

√
22

3
#ʰxͷ܎਺͕ۮ਺ͷ৔߹ͷղͷެࣜ (ɦp.69)

Ͱ͋ΔͷͰɼӈཝ֎ͷਤΑΓ 4©ͷղ͸ # y = 3x2 + 4x − 6

−2−
√

22
3

−2+
√

22
3

x−2 −
√

22
3

< x < −2 +
√

22
3

· · · 4©′

ͱͳΔɽҎ্ 3©′
ɼ 4©′ Λڞ௨ͯ͠ຬͨ͢ x͸

− 5
3
< x < −2 +

√
22

3
# 4 <

√
22 < 5 ΑΓ

−2 +
√

22 = 2. · · · ͳͷͰ
−2 +

√
22

3
= 0. · · ·

−2 −
√

22 = −6. · · · ͳͷͰ
−2 −

√
22

3
= −2. · · ·

− 5
3

5
3

−2−
√

22
3

−2+
√

22
3

x

3©′
4©′
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2. ෆ౳ࣜͷԠ༻໰୊࣍ఔࣜɾ2ํ࣍਺ɾ2ؔ࣍2

A. ൣғʹ஫ҙ͢΂͖ খ࠷େɾ࠷਺ͷؔ࣍2

ʲ࿅श 109ɿൣғʹ஫ҙ͢΂͖ খʳ࠷େɾ࠷਺ͷؔ࣍2
x2 + y2 = 1ͷͱ͖ɼL = x + y2 − 1ͷ࠷େ஋ɾ࠷খ஋ɼͦͷͱ͖ͷ xɼyΛٻΊΑɽ

x2 + y2 ΛؚΉ৚͕݅ࣜ͋Δͱ͖͸ɼ0 ! x2, 0 ! y2 ʹ஫ҙ͠Α͏ɽ

ʲղ౴ʳ ·ͣɼx2 + y2 = 1Λมͯ͠ܗ # L = x + y2 − 1 ͔Β y Λফ͢ڈ
Δ͜ͱ͕໨తy2 = 1 − x2 · · · · · · · · · · · · · · · · · · · · · · 1©

1©Λ L = x + y2 − 1ʹ୅ೖ͠ɼฏํ׬੒͢Δͱ Ί͍ͨͷͰฏํٻখΛ࠷େɾ࠷#
੒͢ΔL׬ = x + (1 − x2) − 1

= −x2 + x = −
(
x − 1

2

)2
+ 1

4

Ұํɼ 1©ʹ͓͍ͯɼy2 " 0Ͱͳ͍ͱ͍͚ͳ͍ͷͰ #৚݅ʹ 2 ৐ͳͲ͕͋Δͱ͖͸ɼ
͜ͷΑ͏ʹɼൣ ғʹ஫ҙ͠ͳ͍

ͱ͍͚ͳ͍ɽ
y2 = 1 − x2 " 0
⇔ (x − 1)(x + 1) ! 0 ∴ − 1 ! x ! 1

Ͱ͋Δɽͭ·Γ

L = f (x) = −
(
x − 1

2

)2
+ 1

4
(−1 ! x ! 1) · · · · · · 2©

ʹ͓͍ͯɼL ͷ࠷େ஋ɾ࠷খ஋ΛٻΊΕ͹Α͍ɽͦ͜Ͱɼ 2©ͷάϥϑΛඳ͚
͹ɼӈཝ֎ͷਤͷΑ͏ʹͳΔɽ #

L = f (x) = −
(
x − 1

2

)2
+ 1

4

−1

−2

1
x

L

O

ਤ͔Βɼ࠷େ஋͸ f
(

1
2

)
= 1

4
Ͱ͋Γɼx = 1

2
Λ 1©ʹ୅ೖͯ͠ y = ±

√
3

2
ͱͳΔɽ

·ͨɼ࠷খ஋͸ f (−1) = −2Ͱ͋Γɼx = −1Λ 1©ʹ୅ೖͯ͠ y = 0ͱͳΔɽ

·ͱΊΔͱ

(x, y) =



1
2
, ±

√
3

2


ͷͱ͖࠷େ஋

1
4

(x, y) = (−1, 0)ͷͱ͖࠷খ஋ −2
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B. Δ͑ߟෆ౳ࣜͷղ͔ΒάϥϑΛ࣍2

ʲྫ୊ 110ʳ ෆ౳ࣜ࣍2 x2 − kx + 1 > 0ͷղ͕ʮ͢΂ͯͷ࣮਺ʯͰ͋ͬͨͱ͍͏ɽ
i.

x

ii.

x

iii.

x

1. ลΛࠨ y ͱ͓͍ͨ 2 ਺ؔ࣍ y = x2 − kx + 1

ͷάϥϑ͸ɼӈͷ͏ͪͲΕʹͳΔ͔ɽ

2. ৚݅Λຬͨ͢ kͷൣғΛ౴͑Αɽ

ʲղ౴ʳ

1. x͕ͲΜͳ஋Ͱ΋ y > 0ʹͳΔͷͰɼiii.ͷάϥϑʹͳΔɽ
2. y = x2 − kx + 1ͷ൑ผࣜ D͕ෛͰ͋ΔΑ͏ɼkʹ͍ͭͯղ͚͹

D = (−k)2 − 4 · 1 · 1 < 0 ⇔ (k − 2)(k + 2) < 0

Αͬͯɼ−2 < k < 2͕ղͱ෼͔Δɽ

ʲྫ୊ 111ʳ ෆ౳ࣜ࣍2 x2 + ax + b < 0ͷղ͕ −2 < x < 1Ͱ͋ͬͨͱ͍͏ɽ
i.

x

ii.

x

iii.

x

1. ลΛࠨ yͱ͓͍ͨ ਺ؔ࣍2 y = x2 + ax + bͷά

ϥϑͷ֓ܗ͸ɼӈͷ͏ͪͲΕʹͳΓ͏Δ͔ɽ

2. a, bͷ஋Λ౴͑Αɽ

ʲղ౴ʳ

1. x͕͍ͬͨΜ y < 0ͱͳΔͷͰɼi.ͷάϥϑʹͳΔɽ
2. ෆ౳ࣜͷղ͕ −2 < x < 1ͳͷͰ i.ͷάϥϑ͸ x = −2, 1ͰަΘΓɼํఔ #ʰ2ؔ࣍਺ͷܾఆɾҼ਺෼ղܕʱ

(p.123)
ࣜ͸ y = k(x + 2)(x − 1) = k(x2 + x − 2)ͱ͓͚Δɽ

͜Ε͕ y = x2 + ax + b ͱҰக͢ΔͷͰɼ·ͣɼk = 1 Ͱ͋Δɽ͞Βʹɼ # x2 ͷ܎਺Λൺ΂ͨ

x2 + x − 2ͱ x2 + ax + bΛൺ΂ͯɼa = 1, b = −2ͱ෼͔Δɽ

ʲ࿅श 112ɿ2࣍ෆ౳ࣜͷղ͔ΒάϥϑΛ͑ߟΔʳ
ෆ౳ࣜ࣍2 ax2 − 2x + a > 0ͷղ͕ʮղͳ͠ʯͰ͋ͬͨͱ͍͏ɽ

(1) ลΛࠨ yͱ͓͍ͨ ਺ؔ࣍2 y = ax2 − 2x + aͷάϥϑ͸ɼԼͷ͏ͪͲΕʹͳΓ͏Δ͔ɽ

i.

x

ii.

x

iii.

x

iv.

x

v.

x

vi.

x

(2) ৚݅Λຬͨ͢ aͷൣғΛ౴͑Αɽ

ʲղ౴ʳ

(1) x͕ͲΜͳ஋Ͱ΋ y > 0ʹͳΒͳ͍ͷͰɼv, vi.ͷάϥϑʹͳΔɽ
(2) ·ͣɼάϥϑ্͕ʹತͳͷͰ a < 0Ͱͳ͍ͱ͍͚ͳ͍ɽ # x2 ͷ܎਺͕ෛ

y = ax2 − 2x + aͷ൑ผࣜ D͕ෛͰ͋ΔΑ͏ɼaʹ͍ͭͯղ͚͹

D = (−2)2 − 4 · a · a < 0 ⇔ 4 − 4a2 < 0

⇔ a2 − 1 > 0
⇔ (a + 1)(a − 1) > 0 ∴ a < −1, 1 < a

͜Εͱ a < 0Λ͋Θͤͯɼa < −1͕ղͱ෼͔Δɽ
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ʲ࿅श 113ɿ2࣍ෆ౳ࣜͷղʳ
2x2 + kx + 3 > 0͕͢΂ͯͷ࣮਺Ͱ੒ΓཱͭΑ͏ͳ kͷൣғΛٻΊΑɽ

ʲղ౴ʳ y = 2x2 + kx + 3ͷάϥϑ͕ y > 0ͷൣғʹ͋Ε͹Α͍ͷͰ൑ผࣜ

D < 0Ͱ͋Ε͹Α͍ɽ

D = k2 − 4 · 2 · 3 = k2 − 24 < 0ɼ͜ΕΛղ͍ͯ −2
√

6 < k < 2
√

6ʹͳΔɽ

ʲ࿅श 114ɿ์෺ઢͱ x࣠ͷେখؔ܎ʳ

์෺ઢ y = ax2 − 2(a + 1)x + 2a + 5ͷάϥϑʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

(1) ͜ͷάϥϑ͕ x࣠ͱڞ༗఺Λ΋ͭΑ͏ʹ aͷൣғΛఆΊΑɽ

(2) ͜ͷάϥϑ͕ x࣠ΑΓ΋Լʹ͋Γɼ͔ͭ x࣠ͱڞ༗఺Λ΋ͨͳ͍Α͏ʹ aͷൣғΛఆΊΑɽ

(3) ෆ౳ࣜ࣍2 ax2 − 2(a + 1)x + 2a + 5 < 0ͷղ͕ଘ͠ࡏͳ͍ͱ͖ɼaͷൣғΛఆΊΑɽ

ʲղ౴ʳ

(1) y = ax2 − 2(a + 1)x + 2a + 5ͷ൑ผࣜ D͕ 0Ҏ্Ͱ͋Ε͹Α͍ͷͰɼ
D
4
= {−(a + 1)}2 − a · (2a + 5) " 0

⇔ − a2 − 3a + 1 " 0

⇔ a2 + 3a − 1 ! 0 · · · · · · · · · · · · · · · · · · · · · · 1©

ͱͳΔΑ͏ͳ aͷൣғΛٻΊΕ͹Α͍ɽa2 + 3a − 1 = 0Λղ͚͹ # a ʹ͍ͭͯͷ 2 ఔࣜΛղํ࣍
͘ɽ

a =
−3 ±

√
32 − 4 · 1 · (−1)

2
=
−3 ±

√
13

2

ΑΓɼy = a2 + 3x − 1ͱ a࣠͸ӈཝ֎ͷਤͷΑ͏ʹަΘΔɽͭ·Γɼ 1© #

y = (x + 1)(x + 2)

−3−
√

13
2

−3+
√

13
2

x

ͷղ͸
−3 −

√
13

2
" a " −3 +

√
13

2
Ͱ͋Δɽ

(2) ӈཝ֎ͷΑ͏ͳਤʹͳΒͳ͚Ε͹ͳΒͳ͍ɽͦͷͨΊ #

y = ax2 − 2(a + 1)x + 2a + 5

x

i. a < 0Ͱͳ͍ͱ͍͚ͳ͍

ii. y = ax2 − 2(a + 1)x + 2a + 5ͷ൑ผࣜ D͕ෛͰͳ͍ͱ͍͚ͳ͍

ii. ͸ɼD
4
= −a2−3a+1 < 0͔ΒͷͰ a < −3 −

√
13

2
,
−3 +

√
13

2
< aɽ # (1) ͷ݁ՌΛར༻ͨ͠

i. , ii. ͷ৚݅Λڞ௨ͯ͠ຬͨ͢ a͸ɼa < −3 −
√

13
2

ɽ # a
0−3−

√
13

2
−3+
√

13
2

i.
ii. ii.

(3) ลΛࠨ yͱ͓͍ͨ ਺ؔ࣍2 y = ax2 − 2(a+ 1)x + 2a+ 5ͷάϥϑ͕ɼӈཝ

֎ͷΑ͏ʹͳΒͳ͚Ε͹ͳΒͳ͍ɽͦͷͨΊ #y = ax2 − 2(a + 1)x + 2a + 5

x xi. a > 0Ͱͳ͍ͱ͍͚ͳ͍

ii. y = ax2 − 2(a + 1)x + 2a + 5ͷ൑ผࣜ D͕ෛ͔ 0Ͱͳ͍ͱ͍͚ͳ͍

(2)ͷ ii.ΑΓɼa ! −3 −
√

13
2

,
−3 +

√
13

2
! aͰ͋Δɽ

i. , ii. ͷ৚݅Λڞ௨ͯ͠ຬͨ͢ a͸ɼ
−3 +

√
13

2
" aɽ

#

a
0−3−

√
13

2
−3+
√

13
2

i.
ii. ii.
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C. ఔࣜͷղͷ഑ஔํ࣍2

ఔࣜํ࣍2 x2 − ax + (a2 − 3) = 0͕ਖ਼ͷղ͚ͩΛ΋ͭΑ͏ͳ aͷ৚݅Λ͑ߟΑ͏ɽ

͜Ε͸ɼy = f (x) = x2 − ax + (a2 − 3)ͱ x͕࣠ɼਖ਼ͷ෦෼ͰަΘΔ৚݅ʹҰக͢ΔɽͦͷΑ͏ͳάϥϑΛ

ඳ͍ͯΈΑ͏ɽ

ʷ

x

y

O

⇐
̵ʢ̌ʣʻ̌

Ͱ͸ʷ

˓

x

y

O

⇒
̙ʻ̌͸ʷ

ʷ

x

y

O

̵ʢ̌ʣʹ̌Ͱ͸ʷ ⇐ ⇐̙ʹ̌͸̤̠ ⇐࣠ͷ͇࠲ඪ͕ෛͷଆͰ͸ʷ
ʷ

x

y

O

˓

x

y

O

ʷ

x

y

O

݁Ռతʹɼ࣍ͷ৚݅Λ͢΂ͯಉ࣌ʹຬͨͤ͹Α͍ɽ

D " 0,ʢ࣠ͷ x࠲ඪʣ> 0, f (0) > 0

ͦΕΒΛͦΕͧΕղ͜͏ɽ f (x) =
(
x − a

2

)2
− a2

4
+ a2 − 3͔Βɼ࣠ͷํఔࣜ͸ x = a

2
Ͱ͋Δ͔Β




D " 0

ʢ࣠ͷ x࠲ඪʣ> 0

f (0) > 0
⇔




D = a2 − 4(a2 − 3) " 0
a
2
> 0

f (0) = a2 − 3 > 0

⇔




a2 − 4 ! 0

a > 0

(a −
√

3)(a +
√

3) > 0

⇔




− 2 ! a ! 2

0 < a

a < −
√

3,
√

3 < a

ͱ෼͔Δɽ͜ΕΒΛ਺௚ઢ্ʹදΘͤ͹ӈͷΑ͏ʹͳΔͷ

Ͱɼ
√

3 < a ! ΊΔ৚݅Ͱ͋Δͱ෼͔Δɽٻ2͕ −
√

3
√

3−2 20
a

্ͷΑ͏ʹɼ2ํ࣍ఔࣜ f (x) = 0ͷղͷ഑ஔΛௐ΂Δ໰୊Ͱ͸ɼʮ൑ผࣜ Dʯʮ࣠ͷ x࠲ඪʯʮ f (a)

ʢx = aΛڥʹղͷదɾෆద͕ఆ·Δʣʯͷ 3఺Λඞͣௐ΂Α͏ɽͨͩ͠ɼޙͰݟΔΑ͏ʹɼ͜ͷ

͏ͪ 1ͭ·ͨ͸ 2͕ͭෆཁʹͳΔ͜ͱ΋͋Δɽ

ʲྫ୊ 115ʳ f (x) = x2 + 2ax + a + 2 = 0͕ෛͷղ͚ͩΛ΋ͭʢ · · · · · · · · 1©ʣΑ͏ͳ aͷ৚݅ΛٻΊΔͨ

Ίɼʢɹʣʹ͸ʮ<ʯʮ!ʯʮ>ʯʮ"ʯͷ͍ͣΕ͔Λɼ ʹ͸ه߸ɾ৚݅ΛೖΕͳ͍͞ɽ

a)

x

y

O

b)

x

y

O

c)

x

y

O

d)

x

y

O

e)

x

y

O

1©Λຬͨ͢ͱ͖ͷ f (x) = 0ͷάϥϑͱͯ͠ɼద͍ͯ͠Δ΋ͷΛ্͔Β͢΂ͯબͿͱ Ξ ʹͳΔɽ

Αͬͯɼ 1©Λຬͨ͢ʹ͸ Dʢ Π ʣ0,ʢ࣠ͷํఔࣜʣʢ ΢ ʣ0, f (0)ʢ Τ ʣ0͕੒Γཱͯ͹Α͍ɽ

͜ΕΒΛ͢΂ͯ͠ࢉܭ࿈ཱͯ͠ղ͚͹ɼΦ ΊΔ৚݅ͱ෼͔Δɽٻ͕
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ʲղ౴ʳ 1©Λຬͨ͢ʹ͸ɼy = f (x)ͱ x࣠ͷަ఺͕ෛͷΈͰ͋Ε͹Α͍ͷͰ

ʢΞʣ
b), c)ʹͳΔɽΑͬͯɼ 1©Λຬͨ͢ʹ͸

ʢΠʣ
D ! 0ɼ

ʢ΢ʣ
ʢ࣠ͷ x࠲ඪʣ< 0ɼ

ʢΤʣ
f (0) > 0͕੒Γཱͯ͹Α͍ɽ

D
4
= a2 − (a + 2) " 0⇔ (a + 1)(a − 2) " 0⇔ a ! −1, 2 ! a

f (x) = (x + a)2 − a2 + a + 2͔Βɼʢ࣠ͷ x࠲ඪʣ= −a < 0⇔ 0 < a

f (0) = a + 2 > 0⇔ a > −2

͜ΕΒΛҎԼͷΑ͏ʹ࿈ཱͯ͠ɼ2 " aͱ෼͔Δɽ

0−1 2−2
a

ʲ࿅श 116ɿ2ํ࣍ఔࣜͷղͷ഑ஔʙͦͷ̍ʙʳ
f (x) = 2x2 + 3ax + a − 3 = 0͕ਖ਼ͷղͱෛͷղΛ ͱ͖ɼҎԼͷ໰͍ʹ౴͑Αɽͭ࣋1ͭͣͭ

(1) y = f (x)ͷάϥϑͱͯ͠ద੾ͳ΋ͷΛ͢΂ͯબ΂ɽ
a)

x

y

O

b)

x

y

O

c)

x

y

O

d)

x

y

O

e)

x

y

O

(2) ৚݅Λຬͨ͢Α͏ͳ aͷൣғΛٻΊΑɽ

ʲղ౴ʳ

(1) άϥϑͱ x͕࣠ɼਖ਼ͷ෦෼ͱෛͷ෦෼Ͱ 1ճͣͭަΘ͍ͬͯΔɼd), e)ɽ
(2) f (0) < 0Ͱ͋Ε͹ɼy = f (x)͸ x࣠ͷਖ਼ͷ෦෼ɼෛͷ෦෼ͷ྆ํͰަΘΔ # d), e) ͲͪΒ΋ద͢Δ͜ͱ͔

Βɼ࣠ ͸ਖ਼ෛͲͪΒ΋Α͍ͱ෼

͔Δɽ

·ͨɼf (0) < 0 ͕੒ΓཱͭͳΒ
͹ɼඞͣ D < 0 ͳͷͰɼD < 0
͸ղ͘ඞཁ͕ͳ͍ɽ

ͷͰɼ f (0) = a − 3 < 0⇔ a < 3

ʲ࿅श 117ɿ2ํ࣍ఔࣜͷղͷ഑ஔʙͦͷ̎ʙʳ
x2 − 4cx + c2 + 4c = 0͕ɼ2ΑΓ΋େ͖ͳɼ2ͭͷҟͳΔղΛ΋ͭΑ͏ͳ cͷ৚݅ΛٻΊΑɽ

ʲղ౴ʳ f (x) = x2−4cx+c2+4cͱ͓͘ͱɼD > 0,ʢ࣠ͷ x࠲ඪʣ> 2, f (2) > 0 # y = f (x) ͕ԼͷΑ͏ʹͳΔɽ

2 x

y

O

Λຬͨͤ͹Α͍ɽ

D
4
= (2c)2 − (c2 + 4c) > 0⇔ 3c2 − 4c > 0

⇔ 3c
(
c − 4

3

)
> 0 ∴ c < 0, 4

3
< c

ʢ࣠ͷ x࠲ඪʣ= 2c > 2⇔ 1 < c

f (2) = 4 − 8c + c2 + 4c > 0⇔ c2 − 4c + 4 > 0

⇔ (c − 2)2 > 0 ∴ c < 2, 2 < c

Ҏ্Λ࿈ཱ͢Δͱӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰɼ
4
3
< c < 2, 2 < cɽ

# 0 4
3

1 2
c
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D. ์෺ઢͱଞͷάϥϑͷେখؔ܎Λௐ΂Δ

ʲ࿅श 118ɿ2ؔ࣍਺ͱ௚ઢɾ์෺ઢͷେখؔ܎ʳ
਺ؔ࣍2 f (x) = x2 − 2x + 3ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑ͳ͍͞ɽ

(1) ์෺ઢ y = f (x)ͱ௚ઢ y = ax − 1ͱ͕ڞ༗఺Λ΋ͭͨΊͷ aͷൣғΛٻΊΑɽ

(2) ൃ ల g(x) = bx2 − x + 2ͱ͢Δɽ f (x) > g(x)͕ৗʹ੒ཱ͢ΔͨΊͷఆ਺ bͷൣғΛٻΊΑɽ

ʲղ౴ʳ

(1) ࿈ཱํఔࣜ




y = x2 − 2x + 3 · · · · · · · · 1©

y = ax − 1 · · · · · · · · 2©
͕ղΛ΋ͭͱ͖ͷ aͷൣғΛٻΊΕ͹Α͍ɽ 1©ͱ 2©͔Β yΛফͯ͠ڈ # 1©ͷ y ʹ 2©Λ୅ೖͨ͠

ax − 1 = x2 − 2x + 3

⇔ x2 − (a + 2)x + 4 = 0 · · · · · · · · · · · · · · · · · · · · · · 3©

ํఔࣜ 3©͕ղΛ΋ͭʹ͸ɼ 3©ͷ൑ผࣜ D͕ D " 0Ͱͳ͍ͱ͍͚ͳ͍ɽD " 0

ͱͳΔ aͷൣғΛٻΊΔͱ

D = (a + 2)2 − 4 · 1 · 4 " 0

⇔ a2 + 4a − 12 " 0
⇔ (a + 6)(a − 2) " 0 #

y = (a + 6)(a − 2)

−6 2
x

ͭ·Γɼa " −6, 2 " aͰ͋Ε͹ڞ༗఺Λ΋ͭɽ

(2) f (x) > g(x)͕ৗʹ੒ཱ͢Δ

⇔ x2 − 2x + 3 > bx2 − x + 2͕͢΂ͯͷ xͰ੒ཱ͢Δ

⇔ 0 > (b − 1)x2 + x − 1͕͢΂ͯͷ xͰ੒ཱ͢Δ #Ҡ߲ͨ͠

Αͬͯɼh(x) = (b − 1)x2 + x − 1ͱͨ͠ͱ͖ɼ

y = h(x)ͷάϥϑʹ͓͍ͯ y࠲ඪ͕ৗʹෛͱͳΕ͹Α͍ɽ · · · · · · 4©

1. b − 1 = 0ͷͱ͖ɼͭ·Γɼb = 1ͷͱ͖

h(x) = x−1ͱͳΓɼ௚ઢ y = h(x)ͷάϥϑ͸ 4©ͱͳΔ͜ͱ͸ͳ͍ɽΑͬ
ͯෆదɽ

2. b − 1 ! 0ͷͱ͖ɼͭ·Γɼb ! 1ͷͱ͖

y = h(x)ͷάϥϑ͸์෺ઢͱͳΔɽ 4©Ͱ͋ΔͨΊʹ͸ɼάϥϑ͸ӈཝ֎
ͷΑ͏ʹͳΒͳ͍ͱ͍͚ͳ͍ɽͭ·Γ #

y = h(x)

x

i. b − 1 < 0Ͱͳ͍ͱ͍͚ͳ͍ɽ

ii. y = h(x) = (b − 1)x2 + x − 1ͷ൑ผࣜ D͕ෛ

ii. ʹ͍ͭͯɼDΛͯ͠ࢉܭղ͘ͱ

D < 0 ⇔ 12 − 4 · (b − 1) · (−1) < 0

⇔ 4b < 3 ∴ b < 3
4

͜Εͱ i. Λ࿈ཱͯ͠ɼb < 3
4
Ͱ͋Ε͹Α͍ͱΘ͔Δɽ

# b3
4

1

i.
ii.
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3. ઈର஋ΛؚΉ ਺ɾํఔࣜɾෆ౳ࣜؔ࣍2
৔߹ʹ෼͚ͯઈର஋Λ֎ͯ͠ (p.81ࢀর)ɼ͏͍ͯ͑͜ߟɽ

ʲ࿅श 119ɿઈର஋ΛؚΉ ਺ʳؔ࣍2
ͷࣜͰ༩͑ΒΕͨؔ਺ͷάϥϑΛඳ͚ɽ࣍

(1) y = 2x − x2 − 4 (2) y = x2 − 4x − 6

ʲղ౴ʳ

(1) i) x2 − 4 " 0⇔ (x + 2)(x − 2) " 0

⇔ x ! −2 , 2 ! x

ͷͱ͖ɼ x2 − 4 = x2 − 4ͳͷͰ

y = 2x − (x2 − 4)

= − x2 + 2x + 4

= − (x − 1)2 + 5

ii) x2 − 4 < 0ɼͭ·Γ −2 < x < 2ͷͱ͖ɼ x2 − 4 = −(x2 − 4)Ͱ͋Δ

ͷͰ

y = 2x + (x2 − 4)

= x2 + 2x − 4

= (x + 1)2 − 5

Ҏ্ i)ɼii)ΑΓɼάϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹͳΔɽ # y = 2x − x2 − 4

−2

−4

−1

−5

2

4

1

5

x

y

O

(2) i) x2 − 4x − 6 " 0ɼͭ·Γ x ! 2 −
√

10 , 2 +
√

10 ! x ͷͱ͖ɼ #ํఔࣜ x2 − 4x − 6 = 0 ͷղΛ
ར༻ͨ͠x2 − 4x − 6 = x2 − 4x − 6ͳͷͰ

y = x2 − 4x − 6

= (x − 2)2 − 10

ii) x2−4x−6 < 0ɼͭ ·Γ 2−
√

10 < x < 2+
√

10ͷͱ͖ɼ x2 − 4x − 6 =

−(x2 − 4x − 6)ͳͷͰ

y = − (x2 − 4x − 6)

= − (x − 2)2 + 10

Ҏ্ i)ɼii)ΑΓɼάϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹͳΔɽ #

y = x2 − 4x − 6

2

10

−10

2 −
√

10 2 +
√

10

6

x

y

O

͜ͷ໰ͷ (2)ͷάϥϑ͸ɼy = x2 − 4x − 6ͷάϥϑͷ͏ͪ x࣠ΑΓԼʹ͋Δ෦෼Λ x࣠ʹ͍ͭͯ

্ଆ΁ંΓฦͨ͠΋ͷʹͳ͍ͬͯΔɽ͜Ε͸ɼӈลͷؔ਺શମʹઈର஋͕͍͍ͭͯΔࣜͷ͔ܗΒ

΋ཧղͰ͖Δɽ
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ʲ࿅श 120ɿઈର஋ΛؚΉ ఔࣜʳํ࣍2
ͷํఔࣜΛղ͚ɽ࣍

(1) x2 − 2x − 8 = 6x + 1 (2) x2 − 4x + 3 = 2 − x

ʲղ౴ʳ

(1) i) x2 − 2x − 8 " 0ɼͭ·Γ
#

y = (x + 2)(x − 4)

−2 4 x⇔ (x + 2)(x − 4) " 0

⇔ x ! −2 , 4 ! x ͷͱ͖ · · · · · · 1©

ʢ༩ࣜʣ⇔ x2 − 2x − 8 = 6x + 1

⇔ x2 − 8x − 9 = 0 ∴ x = −1 , 9

1©ͷൣғͰ͍ͯ͑ߟΔͷͰɼx = 9

ii) x2 − 2x − 8 < 0ɼͭ·Γ −2 < x < 4 · · · · · · · · 2©ͷͱ͖ # i)ͷ x ͷൣғҎ֎

ʢ༩ࣜʣ⇔ − (x2 − 2x − 8) = 6x + 1

⇔ − x2 + 2x + 8 = 6x + 1

⇔ x2 + 4x − 7 = 0 ∴ x = −2 ±
√

11 #ʰx ͷ܎਺͕ۮ਺ͷ৔߹ͷղͷ
ެࣜʱ(p.69)

2©ͷൣғͰ͍ͯ͑ߟΔͷͰɼx = −2 +
√

11 # 3 <
√

11 < 4 ΑΓ
−2 +

√
11 = 1. · · ·

Ҏ্ i)ɼii)ΑΓɼٻΊΔղ͸ x = −2 +
√

11 , 9

(2) i) x2 − 4x + 3 " 0ɼͭ·Γ

#

y = (x − 1)(x − 3)

1 3 x

⇔ (x − 1)(x − 3) " 0

⇔ x ! 1 , 3 ! x ͷͱ͖ · · · · · · 3©

ʢ༩ࣜʣ⇔ x2 − 4x + 3 = 2 − x

⇔ x2 − 3x + 1 = 0 ∴ x = 3 ±
√

5
2

#ʰղͷެࣜʱ(p.65)

3©ͷൣғͰ͍ͯ͑ߟΔͷͰɼx = 3 −
√

5
2

#
√

5 = 2.2360679 · · ·

ii) x2 − 4x + 3 < 0ɼͭ·Γ 1 < x < 3 · · · · · · · · 4©ͷͱ͖ # i)ͷ x ͷൣғҎ֎

ʢ༩ࣜʣ⇔ − (x2 − 4x + 3) = 2 − x

⇔ x2 − 5x + 5 = 0 ∴ x = 5 ±
√

5
2

#ʰղͷެࣜʱ(p.65)

4©ͷൣғͰ͍ͯ͑ߟΔͷͰɼx = 5 −
√

5
2

Ҏ্ i)ɼii)ΑΓɼٻΊΔղ͸

x = 3 −
√

5
2

,
5 −
√

5
2
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ʲ ൃ ల 121ɿઈର஋ΛؚΉ ෆ౳ࣜʳ࣍2
ͷෆ౳ࣜΛղ͚ɽ࣍

1 3x2 + x2 − 9 < 16x 2 x2 − 8x − 3 − 2x − 8 > 0

ʲղ౴ʳ

1 i) x2 − 9 " 0ɼͭ·Γ

#

y = (x + 3)(x − 3)

−3 3 x

⇔ (x + 3)(x − 3) " 0

⇔ x ! −3 , 3 ! x · · · · · · 1©

ͷͱ͖ɼ༩͑ΒΕͨෆ౳ࣜ͸

3x2 + x2 − 9 < 16x

⇔ 4x2 − 16x − 9 < 0

⇔ (2x + 1)(2x − 9) < 0 ∴ − 1
2
< x < 9

2
#

y = (2x + 1)(2x − 9)

− 1
2

9
2

x

͜Εͱɼ 1©Λ߹Θͤͯɼ3 ! x < 9
2 # x

−3 1
2

3 9
2

1©

ii) x2 − 9 < 0ɼͭ·Γ −3 < x < 3 · · · · · · · · 2©ͷͱ͖
i)ͷ x ͷൣғҎ֎

ʢ༩ࣜʣ⇔ 3x2 − (x2 − 9) < 16x

⇔ 2x2 − 16x + 9 < 0

⇔ 8 −
√

46
2

< x < 8 +
√

46
2

#ํఔࣜ 2x2 − 16x + 9 = 0 ͷ
ղΛར༻ͨ͠

͜Εͱɼ 2©Λ߹Θͤͯɼ 8 −
√

46
2

< x < 3 # 6 <
√

46 < 7 ΑΓ
8 −
√

46
2

= 0. · · ·

8 +
√

46
2

= 7. · · ·Ҏ্ i)ɼii)ΑΓٻΊΔղ͸
8 −
√

46
2

< x < 9
2

2 i) x2 − 8x − 3 " 0ɼͭ·Γ

#ํఔࣜ x2 − 8x − 3 = 0 ͷղ
Λར༻ͨ͠

⇔ x ! 4 −
√

19 , 4 +
√

19 ! x ͷͱ͖ · · · · · · 3©

ʢ༩ࣜʣ⇔ x2 − 8x − 3 − 2x − 8 > 0

⇔ x2 − 10x − 11 > 0
⇔ (x + 1)(x − 11) > 0 ∴ x < −1 , 11 < x #

y = (x + 1)(x − 11)

−1 11 x

͜Εͱɼ 3©Λ߹Θͤͯɼx < −1 , 11 < x #
√

19 = 4. · · ·

ii) x2 − 8x − 3 < 0ɼͭ·Γ 4 −
√

19 < x < 4 +
√

19 · · · · · · · · 4©ͷͱ͖ # i)ͷ x ͷൣғҎ֎

ʢ༩ࣜʣ⇔ − (x2 − 8x − 3) − 2x − 8 > 0

⇔ x2 − 6x + 5 < 0
⇔ (x − 1)(x − 5) < 0 ∴ 1 < x < 5 #

y = (x − 1)(x − 5)

1 5 x

͜Εͱɼ 4©Λ߹Θͤͯɼ1 < x < 5

Ҏ্ i)ɼii)ΑΓٻΊΔղ͸ x < −1 , 1 < x < 5 , 11 < xɽ
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ʲ ൃ ల 122ɿઈର஋ه߸Λෳ਺ؚΉࣜʳ
1 ؔ਺ y = 2x − 4 + x − 5 ͷάϥϑΛॻ͚ɽ

2 ํఔࣜ x − 3 + x − 5 = 3Λղ͚ɽ

3 ෆ౳ࣜ x2 − 4x + 3 + x − 2 < xΛղ͚ɽ

දͳͲͰ৔߹෼͚Λ੔಴ͯ͠ɼղ౴Λ࡞Ζ͏ɽෳࡶͳ৔߹෼͚Λͯ͠΋ϛεΛ͠ͳ͍ͨΊʹ͸ɼ

Ͱ͋Δɽࣄͳ͕Βղ͘͜ͱ͕େ͠࢒པΓ͗ͣ͢ɼద౓ʹϝϞΛʹࢉ҉

ʲղ౴ʳ

1 ·ͣɼ৔߹෼͚ʹ͍ͭͯ͑ߟΔɽ

2x − 4 " 0Λղ͘ͱ x " 2ɼx − 5 " 0Λղ͘ͱ x " 5

Αͬͯɼӈཝ֎ͷදͷΑ͏ʹͳΔɽ # 0 ʹͳΔ৔߹͸লུ͍ͯ͠Δɽ
x ʙ2 2ʙ5 5ʙ

2x − 4 − + +

x − 5 − − +

i) x ! 2ͷͱ͖

y = − (2x − 4) − (x − 5)
= − 3x + 9

ii) 2 < x < 5ͷͱ͖

y = (2x − 4) − (x − 5)
= x + 1

iii) 5 ! xͷͱ͖

y = (2x − 4) + (x − 5)
= 3x − 9

Ҏ্ i)ɼii)ɼiii)ΑΓɼάϥϑ͸ӈཝ֎ͷਤͷΑ͏ʹͳΔɽ #

y
y = 2x − 4 + x − 5

2

3

5

6

9

1
xO

2 ·ͣɼ৔߹෼͚ʹ͍ͭͯ͑ߟΔɽ

x − 3 " 0Λղ͘ͱ x " 3ɼx − 5 " 0Λղ͘ͱ x " 5

Αͬͯɼӈཝ֎ͷදͷΑ͏ʹͳΔɽ # 0 ʹͳΔ৔߹͸লུ͍ͯ͠Δɽ
x ʙ3 3ʙ5 5ʙ

x − 3 − + +

x − 5 − − +

i) x ! 3 · · · · · · · · 1©ͷͱ͖

− (x − 3) − (x − 5) = 3
⇔ − x + 3 − x + 5 = 3

⇔ − 2x = −5 ∴ x = 5
2
͜Ε͸ 1©ʹద͢Δɽ

ii) 3 < x < 5 · · · · · · · · 2©ͷͱ͖

(x − 3) − (x − 5) = 3
⇔ x − 3 − x + 5 = 3
⇔ 2 = 3

x͕͍ͭ͘Ͱ΋ɼ͜ͷ౳ࣜΛຬͨ͢͜ͱ͸͋Γ͑ͳ͍ɽΑͬͯɼ͜

ͷ৔߹ʹ͸ղ͸ແ͍ɽ

iii) 5 ! x · · · · · · · · 3©ͷͱ͖

(x − 3) + (x − 5) = 3
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⇔ x − 3 + x − 5 = 3

⇔ 2x = 11 ∴ x = 11
2
͜Ε͸ 3©ʹద͢Δɽ

Ҏ্ i)ɼii)ɼiii)ΑΓɼٻΊΔղ͸ x = 5
2
,

11
2

3 ·ͣɼ৔߹෼͚ʹ͍ͭͯ͑ߟΔɽ

x2 − 4x + 3 " 0Λղ͘ͱɼx ! 1, 3 ! x #

y = x2 − 4x + 3

1 3 x
x − 2 " 0Λղ͘ͱɼx " 2

Αͬͯɼӈཝ֎ͷදͷΑ͏ʹͳΔɽ # 0 ʹͳΔ৔߹͸লུ͍ͯ͠Δɽ
x ʙ1 1ʙ2 2ʙ3 3ʙ

x2 − 4x + 3 + − − +

x − 2 − − + +

i) x ! 1 · · · · · · · · 4©ͷͱ͖

(x2 − 4x + 3) − (x − 2) < x

⇔ x2 − 6x + 5 < 0
⇔ (x − 1)(x − 5) < 0 ∴ 1 < x < 5 # y = (x − 1)(x − 5)

1 5 x

͜Εͱɼ 4©Λ߹Θͤͯɼ͜ͷ৔߹͸ղ͕ແ͍ɽ

ii) 1 < x ! 2 · · · · · · · · 5©ͷͱ͖

− (x2 − 4x + 3) − (x − 2) < x

⇔ − x2 + 2x − 1 < 0

⇔ (x − 1)2 > 0 ∴ x < 1, 1 < x # y = (x − 1)2

1 x

͜Εͱɼ 5©Λ߹Θͤͯɼ1 < x ! 2

iii) 2 < x ! 3 · · · · · · · · 6©ͷͱ͖

− (x2 − 4x + 3) + (x − 2) < x

⇔ − x2 + 4x − 5 < 0

⇔ x2 − 4x + 5 > 0

x2 − 4x + 5ͷ൑ผࣜΛ D͢Δͱɼ D
4
= 22 − 5 < 0Ͱ͋Γɼάϥϑ

Λ͑ߟΔͱɼղ͸͢΂ͯͷ࣮਺ɽ #

y = x2 − 4x + 5

x͜Εͱɼ 6©Λ߹Θͤͯɼ2 < x ! 3

iv) 3 < x · · · · · · · · 7©ͷͱ͖

(x2 − 4x + 3) + (x − 2) < x

⇔ x2 − 4x + 1 < 0

⇔ 2 −
√

3 < x < 2 +
√

3 #ํఔࣜ x2 − 4x + 1 = 0 ͷղΛར
༻ͨ͠

͜Εͱɼ 7©Λ߹Θͤͯɼ3 < x < 2 +
√

3

Ҏ্ i)ɼii)ɼiii)ɼiv)ΑΓɼٻΊΔղ͸ 1 < x < 2 +
√

3
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2.7 ୈ̎ষͷิ଍

1. ҰൠͷάϥϑͷҠಈʹ͍ͭͯ
͜͜Ͱࣔ͞ΕΔ಺༰͸ɼ਺ֶ IIҎ߱ͰֶͿؔ਺ʹ͍ͭͯ΋੒ཱ͢Δ͕ɼಛʹɼ f (x)͕

਺Ͱ͋ͬͯ΋੒ཱ͢Δɽؔ࣍਺ɼ2ؔ࣍1

A. ҰൠͷରশҠಈʹ͍ͭͯ

ؔ਺ y = f (x)ͷάϥϑ C Λɼx࣠ʹؔͯ͠ରশʹҠಈͨ͠άϥϑ Cx Λ C

Cx

||
||

P

Q

x

y

O

දؔ͢਺ʹ͍ͭͯ͑ߟΔɽC ্ͷ఺Λ P(x, v)Λɼx࣠ʹؔͯ͠ରশʹҠಈ

ͯ͠ Cx ্ͷ఺ Q(x, y)ʹҠಈͨ͠ͱ͠Α͏ɽ͜ͷͱ͖

i. ʮP͸άϥϑ y = f (x)্ʹ͋Δʯ⇐⇒ v = f (x)

ii. ʮPͱ Q͸ x࣠ରশʯ⇐⇒ v = −y

ii.Λ i.ʹ୅ೖͯ͠ɼ−y = f (x)ͱͳΓɼQ(x, y)͕άϥϑ −y = f (x)্ʹ͋Δͱ෼͔Δ*14ɽ

·ͨɼؔ਺ y = f (x)ͷάϥϑ C Λɼy࣠ʹؔͯ͠ରশʹҠಈͨ͠άϥϑ
CCy

||||

PR
x

y

O

Cy Λදؔ͢਺ʹ͍ͭͯ͑ߟΔɽC ্ͷ఺Λ P(u, y)Λɼy࣠ʹؔͯ͠ରশ

ʹҠಈͯ͠ Cy ্ͷ఺ R(x, y)ʹҠಈͨ͠ͱ͠Α͏ɽ͜ͷͱ͖

i. ʮP͸άϥϑ y = f (x)্ʹ͋Δʯ⇐⇒ y = f (u)

ii. ʮPͱ R͸ y࣠ରশʯ⇐⇒ u = −x

ii.Λ i.ʹ୅ೖͯ͠ɼy = f (−x)ͱͳΓɼR(x, y)͕άϥϑ y = f (−x)্ʹ͋Δͱ෼͔Δɽ

ɼؔ਺ʹޙ࠷ y = f (x)ͷάϥϑ C Λɼݪ఺ʹؔͯ͠ରশʹҠಈͨ͠άϥ C

C0

||

||

P

S
x

y

O

ϑ C0 Λදؔ͢਺ʹ͍ͭͯ͑ߟΔɽC ্ͷ఺Λ P(u, v)Λɼݪ఺ʹؔͯ͠ର

শʹҠಈͯ͠ C0 ্ͷ఺ S(x, y)ʹҠಈͨ͠ͱ͠Α͏ɽ͜ͷͱ͖

i. ʮP͸άϥϑ y = f (x)্ʹ͋Δʯ⇐⇒ v = f (u)

ii. ʮPͱ S͸ݪ఺ରশʯ⇐⇒ u = −x, v = −y

ii.Λ i.ʹ୅ೖͯ͠ɼ−y = f (−x)ͱͳΓɼS(x, y)͕άϥϑ −y = f (−x)্ʹ

͋Δͱ෼͔Δɽ

ؔ਺ y = f (x)ͷରশҠಈ

ؔ਺ y = f (x)ͷάϥϑΛɼx࣠ʹؔͯ͠ɼy࣠ʹؔͯ͠ɼݪ఺ʹؔͯ͠ରশҠಈͨ͠άϥϑΛදؔ͢਺

͸ɼͦΕͧΕ࣍ͷΑ͏ʹͳΔɽ

− y = f (x) x࣠ʹؔ͢ΔରশҠಈ ˡ͈Λʔ͈ʹ୅͑ͨ

y = f (−x) y࣠ʹؔ͢ΔରশҠಈ ˡ͇Λʔ͇ʹ୅͑ͨ

− y = f (−x) ఺ʹؔ͢ΔରশҠಈݪ ˡ͇Λʔ͇ʹɼ͈Λʔ͈ʹ୅͑ͨ

*14 ͸ɼ−yʹີݫ = f (x) Λຬͨ͢೚ҙͷ఺ Q ΛͱΓɼͦͷରশҠಈͨ͠఺͕ C ্ʹ͋Δ͜ͱΛࣔ͞ͳ͍ͱ͍͚ͳ͍͕ɼ͜͜Ͱ͸
লུͨ͠ɽCy, C0 ʹ͍ͭͯ΋ಉ༷Ͱ͋Δɽৄ͘͠͸ɼ਺ֶ II ͷʮي੻ʯͰֶͿɽ
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B. ҰൠͷฏߦҠಈʹ͍ͭͯ

ؔ਺ y = f (x)ͷάϥϑ C Λɼx࣠ํ޲ʹ pɼy࣠ํ޲ʹ qฏߦҠಈ͠ C C′

p
q

P

T

x

y

O

ͨάϥϑ C′ Λදؔ͢਺ʹ͍ͭͯ͑ߟΔɽC ্ͷ఺Λ P(u, v)Λɼx࣠ํ

ʹ޲ pɼy࣠ํ޲ʹ qฏߦҠಈͯ͠ C′ ্ͷ఺ T(x, y)ʹҠಈͨ͠ͱ͠Α

͏ɽ͜ͷͱ͖

i. ʮP͸άϥϑ y = f (x)্ʹ͋Δʯ⇐⇒ v = f (u)

ii. ʮPΛ x࣠ํ޲ʹ pɼy࣠ํ޲ʹ qฏߦҠಈͯ͠ TʹͳΔʯ

⇐⇒ x = u + p, y = v + q ⇐⇒ u = x − p, v = y − q

ii.Λ i.ʹ୅ೖͯ͠ɼS(x, y)͕άϥϑ y − q = f (x − p)্ʹ͋Δͱ෼͔Δɽ
ؔ਺ y = f (x)ͷฏߦҠಈ

ؔ਺ y = f (x)ͷάϥϑΛɼx࣠ํ޲ʹ pɼy࣠ํ޲ʹ q͚ͩฏߦҠಈͨ͠άϥϑΛදؔ͢਺͸

y − q = f (x − p) ˡ͇Λ͇ʔ̿ʹɼ͈Λ͈ʔ̀ʹ୅͑ͨ

Ͱද͞ΕΔɽ

2. ௖఺ͷҠಈΛ༻͍ͯ Δ͑ߟ਺ͷҠಈΛؔ࣍2
Δ͜ͱ΋Ͱ͖Δɽͨͩ͠ɼx2͑ߟ͍ͯ༺਺ͷҠಈʹ͍ͭͯ͸ɼ௖఺ͷҠಈΛؔ࣍2 ͷ

Λ͚ͭΔ͜ͱʹͳΔɽؾ਺ʹ͸܎

A. ௖఺ͷҠಈ͔Β Δʢx࣠ʣ͑ߟ਺ͷରশҠಈΛؔ࣍2

·ͣɼx࣠ʹ͍ͭͯͷରশҠಈΛ͑ߟΑ͏ɽ

y = 1
3

(x − 2)2 + 1

y = − 1
3

(x − 2)2 − 1

7
3

− 7
3

2

1

−1

||

||

x

y

O

ͨͱ͑͹ɼ2ؔ࣍਺ y = 1
3

(x − 2)2 + 1ͷάϥϑΛ x࣠ʹ͍ͭͯରশ

Ҡಈ͢Δͱɼ௖఺͸

(2, 1)
͇࣠ରশҠಈ−−−−−−−−−−−−−→ (2,−1)

ͱҠಈ͠ɼ͞Βʹ x2ɾͷ
ɾ
܎
ɾ
਺
ɾ
ͷ
ɾ
ූ
ɾ
߸
ɾ
͕
ɾ
൓
ɾ
ର
ɾ
ʹ
ɾ
ͳ
ɾ
Δɽͭ·Γɼ఺ઢ

ͷάϥϑͷࣜ͸ɼy = − 1
3

(x − 2)2 − 1ͱ෼͔Δɽ

ʲྫ୊ 123ʳ์෺ઢ C : y = (x + 3)2 + 1Λ x࣠ʹ͍ͭͯରশҠಈͯ͠Ͱ͖Δ์෺ઢ Cx ͷํఔࣜɼ௖఺

ͷ࠲ඪɼ࣠ͷํఔࣜΛٻΊΑɽ

ʲղ౴ʳ ӈཝ֎ͷਤͷάϥϑΛॻ͚͹ɼ # C

Cx

1

−1
3 x

y

O
C ͷ௖఺ (−3, 1)

͇࣠ରশҠಈ−−−−−−−−−−−−−→ Cx ͷ௖఺ (−3,−1)
ͱҠಈ͠ɼx2 ͷ܎਺͸ 1 ͔Β −1 ʹͳΔɽΑͬͯɼCx ͷํఔࣜ͸ y =
−(x + 3)2 − 1ɼ࣠͸ x = −3Ͱ͋Δɽ
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B. ௖఺ͷҠಈ͔Β ఺ʣݪΔʢy࣠ɼ͑ߟ਺ͷରশҠಈΛؔ࣍2

Α͏ɽ͑ߟɼx࣠ʹ͍ͭͯͷରশҠಈΛʹ࣍ y = 1
3

(x − 2)2 + 1

y = 1
3

(x + 2)2 + 1

2
1

−2

||||

x

y

O

ͨͱ͑͹ɼ2ؔ࣍਺ y = 1
3

(x − 2)2 + 1ͷάϥϑΛ y࣠ʹ͍ͭ

ͯରশҠಈ͢Δͱɼ௖఺͸

(2, 1)
y ࣠ରশҠಈ−−−−−−−−−−−−−→ (−2, 1)

ͱҠಈ͢Δɽx2ɾͷ
ɾ
܎
ɾ
਺
ɾ
͸
ɾ
ม
ɾ
Խ
ɾ
͠
ɾ
ͳ
ɾ
͍ɽͭ·Γɼ఺ઢ ͷά

ϥϑͷࣜ͸ɼy = 1
3

(x + 2)2 + 1ͱ෼͔Δɽ

਺ؔ࣍ɼ2ʹޙ࠷ y = 1
3

(x − 2)2 + 1ͷάϥϑΛݪ఺ʹ͍ͭͯ
y = 1

3
(x − 2)2 + 1

y = − 1
3

(x + 2)2 − 1

||

|| 2

1
−2

−1
x

y

O

ରশҠಈ͢Δͱɼ௖఺͸

(2, 1)
→−−−−−−−−−−−−−఺ରশҠಈݪ (−2,−1)

ͱҠಈ͠ɼ͞Βʹ x2ɾͷ
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਺
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ͷ
ɾ
ූ
ɾ
߸
ɾ
͕
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൓
ɾ
ର
ɾ
ʹ
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ͳ
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ͷάϥϑͷࣜ͸ɼy = − 1
3

(x + 2)2 − 1ͱ෼͔Δɽ

ʲྫ୊ 124ʳ์෺ઢ C : y = (x + 3)2 + 1ʹ͍ͭͯɼҎԼͷ໰͍ʹ౴͑Αɽ

1. ์෺ઢ C Λ y࣠ʹ͍ͭͯରশҠಈͨ͠์෺ઢ Cy ͷํఔࣜɼ௖఺ͷ࠲ඪɼ࣠ͷํఔࣜΛٻΊΑɽ

2. ์෺ઢ C Λݪ఺ʹ͍ͭͯରশҠಈͨ͠์෺ઢ C0 ͷํఔࣜɼ௖఺ͷ࠲ඪɼ࣠ͷํఔࣜΛٻΊΑɽ

ʲղ౴ʳ

1. ӈཝ֎ͷਤͷάϥϑΛॻ͚͹ɼ #

C Cy

−3 3
1

x

y

O

C ͷ௖఺ (−3, 1)
͈࣠ରশҠಈ−−−−−−−−−−−−−→ Cy ͷ௖఺ (3, 1)

ͱҠಈ͠ɼx2 ͷ܎਺͸มΘΒͳ͍ɽΑͬͯɼCy ͷํఔࣜ͸ y =
(x − 3)2 − 1ɼ࣠͸ x = 3Ͱ͋Δɽ

2. ӈཝ֎ͷਤͷάϥϑΛॻ͚͹ɼ #

C

C0

−3

1 3

−1
x

y

O
C ͷ௖఺ (−3, 1)

→−−−−−−−−−−−−−఺ରশҠಈݪ C0 ͷ௖఺ (3,−1)
ͱҠಈ͠ɼx2 ͷ܎਺͸ 1 ͔Β −1 ʹͳΔɽΑͬͯɼC0 ͷํఔࣜ͸

y = −(x − 3)2 − 1ɼ࣠͸ x = 3Ͱ͋Δɽ
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