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͡Ίʹ
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ͷʮߍߴͷڭՊॻʯͱͯ͠࡞ΒΕɼϗʔϜϖʔδʢhttp://www.collegium.or.jp/~kutomi/ʣʹͯແঈެ։͞Ε

͍ͯ·͢ɽֶͿҙཉ͑͋͞Εɼ୭ͰֶͿ͜ͱ͕Ͱ͖ΔΑ͏ʹɼͱͷҙਤ͔ΒͰ͢ɽ

·ͨɼࣥචऀͱӾཡऀ͕ΠϯλʔωοτΛհ͕ͯ͠ܨΓɼ͍ޓͷҙݟΛަΘ͢͜ͱ͕ग़དྷΔؔʹ͋Γ

·͢ɽ

͜͏͍ͬͨʮڭՊॻʯͷܗଶɼຊͰ͋·ΓݟΒΕͳ͍͜ͱͰ͠ΐ͏ɽ

͔͠͠ɼ13th-noteֶ̞͕طଘͷڭՊॻͱ࠷ҟͳΔɼͦͷதͰ͠ΐ͏ɽ13th-noteֶ̞Ͱɼ

ҎԼͷํΛ࠾༻͍ͯ͠·͢ɽ

• 13th-noteֶ̞ͰશͯͷʹɼৄࡉͳղɾղઆΛ͚Δɽ

• ৽ֶ͍͠ͷ֓೦ʹؔͯ͠ɼ௨ৗɼ͍ͯͬࡌ͔͠ʹ༺ࢣڭͳ͍ৄࡉͳղઆ͚Δɽ

͜ΕΒɼҎԼͷ͍͍ͯͮجʹ͑ߟ·͢ɽ

• ֶࣗࣗश͕͍͢͠ڭՊॻʹ͔ͨͬͨ͠ɽ
ʢֶߍͱؔͳࣗ͘Ͱษ͍ͨ͠ڧਓͷͨΊͰ͋ΓɼݧࢼલʹڭՊॻΛ։͖ͳ͕Βֶࣗࣗश͢
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(2) Λղ͍͕ͯ͑߹Θͳ͍ͱ͖ɼ·ͣɼࢉܭϛεΛ͍ٙ·͠ΐ͏ɽ

͜ͷ 13th-noteֶ̞ɼFTEXTֶ̞Λվగ͢Δ͜ͱͰग़ൃ͠·ͨ͠ɽࢸΔॴʹखΛՃ͑ɺ৽͍͠ΞΠ

σΞɾදݱɾਤදΛՃ͑ͨ݁Ռ͕ 13th-noteͰ͕͢ɼ࠷ॳʹ FTEXTֶ̞͕ͳ͚Εɼ͜ͷ 13th-note

ֶ̞ͷੜͣͬͱΕ͍ͯͨͰ͠ΐ͏ɽFTEXT ֶ̞ͷ࡞Λத৺ʹͳͬͯਐΊΒΕͨ߂ߐ٢Ұࢯʹɼ

ɽ͢·͍ͨ͠ँײ

ii · · · —13th-note—



·ͨɼ͜ͷ 13th-noteֶ̞Λ࡞͢ΔࡍʹɼTEXͱ͍͏൛ιϑτ͕ΘΕ͍ͯ·͢ɽTEXͷγες

ϜΛ࡞ΒΕͨ Donald E. KnuthࢯɼͦΕΛຊޠʹҕͨ͠ ASCII Corporationɼ͞Βʹɼʢຊͷʣߍߴ

ֶʹదͨ͠ه߸ɾྗڧͳඳըڥΛ࣮ͨ͠ݱʮLATEXॳֶϓϦϯτ࡞ϚΫϩ emathʯऀ࡞ͷେ۽Ұ߂

ɽ͢·͍ͨ͠ँײɼʹࢯ

ɽ͢·͍ͨ͠ँײʹऀ࡞ΛΒ͛ͯ͘Ε͍ͯΔΈ͔ͪΌΜϑΥϯτͷؾɼ13th-noteֶ̞ͷงғʹޙ࠷

͜ͷڭՊॻΛखʹͱͬͨਓɼҰਓҰਓʹɼʮֶɼѱ͘ͳ͍ͳʯͱ͚͍ͩͨͯͬࢥΕɼ͍Ͱ͢ɽ

ٱ

ຌྫ

1.ʲղʳʹ͍ͭͯ
ʲղʳʹɼͷղ͚ͩͰͳ͘ɼ͞ΒʹཧղΛਂΊΔͨΊͷώϯτॻ͔Ε͍ͯΔ͜ͱ͕͋Γ·

͢ɽΛղ͍ͯղ͕Ұகͨ͠ޙɼҰԠʲղʳΛνΣοΫ͢Δ͜ͱΛ͓קΊ͠·͢ɽ

2.ͷछྨ
ʲྫ 2ʳ ʲྫʳɼओʹɼલͷఆٛ༰ͷ֬ೝΛ݉ͶͨྫͰ͢ɽ

͡ΊֶͯͿਓɼ෮श͕ͩཧղ͕Γͳ͍ͱ͏ࢥਓɼղ͘ͷ͕ྑ͍Ͱ͠ΐ͏ɽ

ਓɼඈͯ͠ྑ͍Ͱ͠ΐ͏ɽ͏ࢥཧղ͕͋ΔఔͰ͖͍ͯΔͱʹطɼʹٯ

ʲ࿅श 3ɿओཁʹͳΔʮ࿅शʯʳ
ʲ࿅शʳɼ13th-noteڭՊॻͷ࣠ͱΔ܈Ͱ͢ɽ

র͠ࢀΕɼઢͷઆ໌ɼʲྫʳΛ͔ͭݟຊతʹղ͘Α͏ʹ͠·͠ΐ͏ɽղ͍͍ͯͯٙͳͲج

ͨΓɼ͑ΛΑ͘ཧղ͢ΔΑ͏ʹ͠·͠ΐ͏ɽ

ʲ ه҉ 4ɿͨͩղ͚Δ͚ͩͰ͍͚·ͤΜʳ
ఆٛɾఆཧΛʮ͍ͬͯΔʯͱʮ͑Δʯҧ͍·͢ɽ

ಛʹɼʮࣹతʹΓํΛ͍ࢥग़͢ʯ͖༰͕͋Γ·͢ɽͦΕ͕ɼ͜ͷ Ͱ͢ɽه҉

͜ͷ ͔ු͍ࢥΛ͙͢ʹ಄ͷதͰํ͑ߟʹ͍ͭͯʮղ͚Δʯ͚ͩͰͳ͘ɼͦͷղ͖ํɾه҉

ΒΕΔΑ͏ʹ͢Δ͖Ͱ͢ɽ

ʲ ൃ ల 5ɿ͞ΒͳΔ࣍ͷεςοϓʳ
ൃ ల ɼͨͩఆٛఆཧ͕͔Δ͚ͩͰղ͚ͳ͍Ͱ͢ɽ

͞ΒʹཧղΛਂΊ͍ͨਓɼେֶೖࢼͷֶΛҙࣝ͢Δਓઓ͠ɼཧղ͢ΔΑ͏ʹ͠·͠ΐ͏ɽ

3.ิ
ຊจதɼͱ͜ΖͲ͜Ζʹ ϚʔΫ͖ͷจষ͕͋Γ·͢ɽ͜ͷϚʔΫͷ͍ͭͨจষɼओʹɼຊจͱ

গ͠ҟͳΔࢹ͔Βॻ͔Ε͍ͯ·͢ɽཧղΛਂΊΔ͜ͱʹཱͭ͜ͱ͕͋ΔͰ͠ΐ͏ɽ

—13th-note— · · · iii
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ΪϦγΞจࣈʹ͍ͭͯ
24छྨ͋ΔΪϦγΞจࣈͷ͏ͪɼഎ͕ܠփ৭Ͱ͋Δจࣈɼֶ IͰ༻͍ΒΕΔ͜ͱ͕͋Δɽ

ӳޠ ಡΈํ େจࣈ খจࣈ ӳޠ ಡΈํ େจࣈ খจࣈ

alpha ΞϧϑΝ A α nu χϡʔ N ν

beta ϕʔλ B β xi ΫγʔɼάαΠ Ξ ξ

gamma ΨϯϚ Γ γ omicron ΦϛΫϩϯ O o

delta σϧλ ∆ δ pi ύΠ Π π , (

epsilon Πϓγϩϯ E ε, ε rho ϩʔ P ρ, ,

zeta θʔλ Z ζ sigma γάϚ Σ σ, ς

eta Πʔλ H η tau λ T τ

theta γʔλ Θ θ , ϑ upsilon Ϣϓγϩϯ Υ υ

iota ΠΦλ I ι phi ϑΝΠ Φ φ,ϕ

kappa Χού K κ chi ΧΠ X χ

lambda ϥϜμ Λ λ psi ϓγʔɼϓαΠ Ψ ψ

mu ϛϡʔ M µ omega ΦϝΨ Ω ω
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ୈ1ষ ͱࣜ

1.1 ͍Ζ͍Ζͳ

ʮͱԿ͔ʁʯ

ΈΑ͏ɽͯ͑ߟ͍ͯͭʹΊΔʹ͋ͨͬͯɼ͜ͷֶ࢝ͷֶशΛߍߴ

1. ࣗવɾ

A. ʮಉ͡ʯͱʙࣗવͷΓཱͪ

ʯʮ3ਓʯͰ͋Γɼʮ͑ͨ݁ՌݸΒʮ3ຊʯʮ3ຊʯʮ3͔ࠨͷֆ࣍ 3ʹͳΔʯͱ͍͏ڞ௨͕͋Δɽ

ͦͯ͠ɼ্ͷͲͷ߹ɼ
ɾ
ಉ
ɾ
͡
ɾ

ɾ
ͩ
ɾ
͚
ɾ
͋
ɾ
Δɽ

͠ɼ3ͱ͍͏͕ࣈͳ͔ͬͨΒɼʮಉ͚ͩ͋͡Δʯ࣮ࣄͲ͏ද͢ݱΕΑ͍ͩΖ͏͔ɽͦΕʹɼ࣍

ͷΑ͏ʹઢΛҾ͍ͯ͑ߟΕΑ͍ɽ

ͦͯ͠ɼ͜ͷઢͷຊ͕Λද͍ͯ͠Δͱ͑ߟΒΕΔɽ͜ͷΑ͏ʹɼʢઢΛҾ͘ͳͲͯ͠ʣԿ͔ͱԿ͔Λ

ରԠͤ͞ΔΓํΛҰରҰରԠͱ͍͏*1ɽ

ͷΛ͑Δͱ͖ʹ͏ࣈʮ1, 2, 3, 4, 5, · · ·ʯΛ·ͱΊͯࣗવ (natural number)ͱ͍͏ɽ

*1 ͜ͷͱ͖ͷઢͷ༷ࢠɼࣈΛද͢จࣈͷΓཱͪʹਂ͘Ө͍ͯ͠ڹΔɽࣈͷ 3 ΛɼࣈͰʮࡾʯͱද͢ͷͦͷҰྫͰ͋
Δɽෳͷݹจ໌Ͱಉ͡ݱ͕ݟΒΕɼݹΤδϓτͰ͋Εɼʮ|||ʯͰࣈ 3 Λදͨ͜͠ͱ͕͔͍ͬͯΔɽ
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B. ෛͷʙԿ͔ͱൺΔ

ͨͱ͑ɼ͋Δ͓ళʹདྷ͓ͨ٬͞Μͷ͕ӈͷදͷΑ͏ʹͳͬͨͱ͠Α͏ɽ

༵ ݄ Ր ਫ  ۚ 

ਓ 60 64 56 54 60 63

Ր༵݄༵ΑΓ 4ਓଟ͍ɽ

Ұํɼਫ༵݄༵ΑΓ 4ਓগͳ͍ɽ

ͲͪΒʮ4ਓʯͩ ͕ɼՐ༵ͱਫ༵Ͱҙຯ͕

ਖ਼ରͰ͋Δɽͦ͜ͰɼՐ༵Λʮ+4ਓʯɼਫ༵Λʮ−4ਓʯͷΑ͏ʹද͢ݱΔɽ

͜ͷΑ͏ʹɼԿ͔ͱΛൺΔ ༵ ݄ Ր ਫ  ۚ 

݄༵ͱൺͨ૿Ճʢਓʣ – +4 −4 −6 0 +3ͱ͖ɼࣗવʹϚΠφεʢ−ʣΛͭ
͚ͨෛͷॏཁͳҙຯΛͭ࣋ɽ

C. 0

0ͷੜɼෛͷΑΓ͍ɽࠓͰڙࢠͰ 0Λ͍͜ͳ͕͢ɼਓྨ͍ؒɼ0Λ༻͍ͳ͔ͬͨɽ

ͨͱ͑ɼݹϩʔϚͰɼIʢ1ʣɼVʢ5ʣɼXʢ10ʣɼLʢ50ʣɼCʢ100ʣɼDʢ500ʣɼMʢ1000ʣɼ· · · ͳͲ
Λ༻͍ɼݹͷதࠃͰɼҰɼೋɼࡾɼ· · ·ɼेɼඦɼઍɼສɼԯɼ· · · ͳͲΛ༻͍ͨ*2ɽ

0ͱ͍͏ʮʯΛൃ໌ͨ͠ͷΠϯυਓͰ͋Δɽ7ੈلʹൃ໌͞Ε͍ͯͨɽ0ͷ͓͔͛ͰࡏݱͷΑ͏ʹ

ʮචࢉʯʮখʯΛຊ֨తʹ͕ࣄ͏ՄʹͳΓɼਓྨͷٕࢉܭज़ɼΛදΘ͢ྗɼඈ༂తʹ্͠

ͨ*3ɽ

ʲྫ 1ʳ ,Λ͠ͳ͍͞ɽͨͩ͠ɼ0ࢉܭͷ࣍ 1, 2, 3, 4, 5, 6, 7, 8, 9Λ༻͍ͣʹ͢ࢉܭΔ͜ͱɽ

1. VIII + XIII 2. XXII + XXVIII 3. ࢛ඦޒ +ೋઍेീ 4. ઍेޒສࡾ +ೋສ࢛ඦ

ʲղʳ

1. XVIIIIIIʹͳΔ͕ɼVIIIIIͰ XʹͳΔ͔Β͑ XXIɽ
2. XXXXVIIIIIʹͳΔ͕ɼVIIIIIͰ X͔ͩΒ XXXXXɼ͑ Lɽ
3. ೋઍޒඦೋेೋɽ 4. ɽޒඦೋे࢛ઍޒສޒ !

ઍ ඦ े Ұ

ޒ ࢛

ೋ Ұ ീ

ೋ ޒ Ұ ेೋ

ͨͱ͑ 3. Ͱ͋Ε্ͷΑ͏ʹ
Ͱ͖Δ

D. ͱ

ෛͷͱɼ0ɼࣗવΛ·ͱΊͯ (integral number)ͱ͍͏ɽͨͱ͑ɼ࣍ͷશͯͰ͋Δɽ

−2568, − 23, − 3, 0, 4, 57

E. ࣗવɾͷਤࣔ

ࣗવΛਤࣔ͢Δʹઢ (number line)Λ༻͍Δɽ

ઢ্ͷ͋Δ Xʹ͍ͭͯʮ XʹରԠ͢Δ͕ aͰ͋Δ͜ͱʯΛɼX(a)ͱॻ͘ɽͨͱ͑ɼԼਤͰ

 XʹରԠ͢Δ͕ 3Ͱ͋ΔͷͰɼX(3)Ͱ͋Δɽ

1 2 3
X

4 5 · · ·−1−2−3−4−5· · · 0
O

*2 ͔͠͠ɼ͜ΕΒͷΓํͰɼ͕େ͖͘ͳΔͨͼʹ৽͍͠ه߸Λ࡞Βͳ͚ΕͳΒͳ͍ɽ
*3 ͱ͍͑ɼචࢉখ͕͑ߟग़͞ΕͯҰൠతʹ༻͞ΕΔ·ͰʹԿඦͱ͍͏͍͔͔͕ͯͬؒ࣌Δɽච͑ߟ͕ࢉग़͞ΕΔ·Ͱɼ

ɽͨͬͩࡶͱͯෳࢉܭͱҟͳΓɼࠓͳ͍͚ͩͰͳ͘ɼͷද͠ํ͠ࡏɽ·ͨɼখ͕ଘ͔͔͕ͨͬؒ࣌େมͳʹࢉܭ

2 · · · ୈ 1ষ ͱࣜ —13th-note—



2. ༗ཧ

A. ʙ2ͭͷͷൺ

6  3 ͷԿഒ͔ʁ͜Εɼ6 ÷ 3 = 2 ʹΑͬͯ 2 ഒͱٻΊΒΕɼ6 ͷ 3 ʹର͢Δൺ (ratio) ͷΛදͯ͠

͍Δɽ

Ұํɼ12 5ͷԿഒʹͳΔͩΖ͏͔ɽ10 < 12 < 15ͳͷͰɼ2ഒΑΓେ͖͘ɼ3ഒΑΓখ͍͕͞ɼ

Ͱදͤͳ͍ɽͦ͜Ͱ৽͍͠ɼ
12
5
Λͭ͘Δɽ

Ұൠʹɼʮaͷ bʹର͢ΔൺʯΛΛ a
b
ͰදΘ͢ɽ

ʮʹର͢Δʯͷ͚ΒΕͨɾݴ༿͕ɼͦͷจ຺தͰج४ͱͳΔɽ

B. ༗ཧͱԿ͔

ͰදݱͰ͖ΔΛ༗ཧ (rational number) *4ͱ͍͏ɽ
ʢʣ

1
ͱද͢͜ͱ͕Ͱ͖ΔͷͰ༗ཧ

Ͱ͋Δɽͨͱ͑ɼ࣍ͷશͯ༗ཧͰ͋Δɽ

− 8
3
, − 2, 0, 11

19
, 18

9
, 26

ಛʹɼ (reduction)Ͱ͖ͳ͍Λ
͖

ط
͘

 (irreducible fraction)ͱ͍͏ɽ

༗ཧͲ͏͠ͷൺ༗ཧʹͳΔɽৄ͘͠ɼh ෳ (p.149)ʱͰֶͿɽ

ʲྫ 2ʳ Ͱ͑ͳ͍͞ɽطͷΛɼ࣍

1. 5ͷ 9ʹର͢Δൺͷ 2. 7ͷ 35ʹର͢Δൺͷ

3. 12ʹର͢Δɼ9ͷൺͷ 4. −10ʹର͢Δɼ15ͷൺͷ

ʲղʳ

1. 5
9

2. 7
35
=

1
5

3.ʮ12ʹର͢ΔʯͳͷͰɼ 9
12
=

3
4

4. 15
−10

= − 3
2

C. ༗ཧͷਤࣔ

ͨͱ͑ɼ
1
2
Λઢ্Ͱද͢ʹɼԼਤͷΑ͏ʹ 0ͱ 1Λͭͳ͙ઢͷ 2ΛͱΓɼͦͷʹ 1

2
ΛରԠͤ͞ΕΑ͍ɽ·ͨɼ

5
2
ͳΒ

1
2
× 5ͱͯ͑ߟɼ0ͱ 1

2
Λͭͳ͙ઢΛ 5ͭͭͳ͍ͰಘΒΕΔઢ

ͷӈͷΛରԠͤ͞ΕΑ͍ɽ

1 2 3 4 5−1−2−3−4−5 0
O

1
2

5
2

1©
5©

*4 ratio ͕ʮൺʯΛҙຯ͢Δͷ͔ͩΒɼrational number ʠ༗ൺʡͱͰ༁͞ΕΔ͖ͩͬͨͷ͔͠Εͳ͍ɽ
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D. ༗ཧͷؒʹඞͣ༗ཧ͕͋Δ

ͨͱ͑ɼ
1
3
ͱ

2
7
ͷؒͷ༗ཧɼ࣍ͷΑ͏ʹͯ͠ಘΒΕΔɽ

x

x

x

༗ཧͷؒʹඞͣ༗ཧ͕͋Δ

֦େ

͞Βʹ֦େ

2
7
= 12

42
<

12 ͱ 14 ͷฏۉ

13
42

< 14
42
= 1

3

Ұൠʹɼ2ͭͷ༗ཧ a
b
, c

d

(
a
b
< c

d

)
ʹ͓͍ͯ

a
b
= ad

bd
<

ad ͱ bc ͷฏۉ
ad+bc

2

bd
< bc

bd
= c

d
ͱ͢Εɼ2ͭͷ༗ཧͷؒʹ৽͍͠༗ཧΛ͑ߟΔ͜ͱ͕Ͱ͖Δɽ

͜͏ͯ͠ɼ2ͭͷҟͳΔ༗ཧͷؒʹɼඞͣ༗ཧ͕ଘ͢ࡏΔ*5͜ͱ͕Θ͔Δɽ

1 2 3 4 5−1−2−3−4−5 0
O

༗ཧ
ɾ
ͼ
ɾ
ͬ
ɾ
͠
ɾ
Γ٧·͍ͬͯΔΠϝʔδ

ʲ࿅श 3ɿ༗ཧͷີੑʳ

2ͭͷ༗ཧ 6
25
, 1

4
ͷؒʹ͋Δͷ͏ͪɼ͕ 200Ͱ͋ΔͷΛٻΊΑɽ

ʲղʳ
6
25
= 48

200
, 1

4
= 50

200
Ͱ͋ΔͷͰɼٻΊΔ

49
200

Ͱ͋Δɽ

E. ༗ཧͱখ

༗ཧචࢉʹΑΓখ (decimal number)ʹͳ͓͢͜ͱ͕Ͱ͖Δ͕ɼ࣍ͷ 2छྨ͕ଘ͢ࡏΔɽ

ɹ༗ݶখ

1. 2 5
4

)
5
4
1 0

8
2 0
2 0

0

ɹ͜͜Ͱ͓͠·͍

ɹɹແݶখ

0. 4 6 2 9 6
5 4

)
2 5
2 1 6

3 4 0
3 2 4

1 6 0
1 0 8

5 2 0
4 8 6

3 4 0
3 2 4

1 6

ɹͣͬͱଓ͍͍ͯ͘ · · ·

• 5
4
= 1.25ͷΑ͏ͳɼ༗ݶখ (finite decimal)

• 25
54
= 0.4629629 · · · ͷΑ͏ͳɼແݶখ (infinite decimal)

ͨͩ͠ɼಉ͡ͷฒͼ͕܁Γฦ͠ݱΕΔͷͰɼ
25
54
= 0.4629629629 · · · = 0.46̇29̇ ͷΑ͏ʹɼ॥ͷ࢝·Γ

ͱऴΘΓʹʮ˙ʯΛ͚Δɽ͜ͷΑ͏ͳখ॥খ (cir-

culating decimal) ͱΑͿɽ

ɼͲΜͳখʹ͢͜ͱ͕Ͱ͖Δɽʹٯ

༗ݶখɼ0.234 = 234
1000

= 117
500

ͷΑ͏ʹ͢ΕΑ͍ɽ

॥খͷ߹ɼͨͱ͑ 0.46̇29̇Λখʹ͢ʹɼ

x = 0.46̇29̇ = 0.4629629629 · · · ͱ͓͖ɼ࣍ͷΑ͏ʹ͢ΕΑ͍*6ɽ

1000x = 462.9629629 · · · ˡ॥ͷपظʹ߹Θͤɼ̍̌̌̌ഒͨ͠
−) x = 0.4629629 · · ·

999x = 462.5 ∴ x = 462.5
999

= 4625
9990

= 25
54
ˡه߸ʠˀʡʮ͔ͩΒʯʮͭ·ΓʯΛҙຯ
͢Δɽ͍͍ͨͯʮ͔ͩΒʯͱಡΉɽ

*5 ͜ͷ͜ͱΛɼ༗ཧͷ
ͪΎ͏


Έͭ

ີੑ (density)ͱ͍͏ɽ
*6 খҎ߱ɼແݶʹ͕ଓ͘Λී௨ͷͷΑ͏ʹͨ͠ΓҾ͍ͨΓͰ͖Δ͜ͱʹ͍ͭͯͷɼີݫͳࠜڌֶ III ͰֶͿɽ
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ʲ࿅श 4ɿ༗ཧͱ॥খʳ
খͰɼখͰදͤɽ

(1) 9
16

(2) 5
37

(3) 0.625 (4) 0.4̇29̇

ʲղʳ

(1) 0.5625 (2) 0.135135135 · · · = 0.1̇35̇ (3) 0.625 = 625
1000

=
5
8

(4) x = 0.429429429 · · ·ʢ · · · · · · · · 1©ʣͱ͓͘ɽ͜ΕΛ 1000ഒ͢Δͱ

1000x = 429.429429 · · ·ʢ · · · · · · · · 2©ʣͱͳΔɽ 2© − 1©ΑΓ
1000x = 429.429429 · · ·

−) x = 0.429429 · · ·
999x = 429 ∴ x = 429

999
=

143
333

3. ࣮

A. ແཧ

༗ཧͰͳ͍ͷ͜ͱΛແཧ (irrational number)ͱ7*͏ݴɽ͍͑ݴΔͱɼͰදͤ
ɾ
ͳ
ɾ
͍͕ແཧ

Ͱ͋Δ*8ɽp.6ͰݟΔΑ͏ʹɼແཧͷྫͱͯ͠
√

ΒΕΔɽ͛ڍ2͕

ࠜ߸
√
ɹͷۙࣅɼʮ։ฏ๏ʹ͍ͭͯ (p.47)ʯͷΑ͏ʹͯ͠ɼචࢉͰٻΊΒΕΔɽ

B. ࣮

ઢ্ʹද͢͜ͱͷͰ͖Δͯ͢Λɼ࣮ (real number)ͱ͍͏ɽ

ͯ͢ͷখઢ্ʹද͢͜ͱ͕Ͱ͖Δ*9ͷͰɼແཧ࣮ͯ͢Ͱ͋Δɽ

ແཧ༗ཧͲ͏͠ͷؒΛ
ɾ
Έ
ɾ
ͬ
ɾ
ͪ
ɾ
ΓຒΊ͍ͯΔ*10ɽ

1 2 3 4 5−1−2−3−4−5 0
O

ΈͬͪΓ٧·࣮ͬͨͷΠϝʔδ

√
2−

√
3 π

ແཧʹ࣍ͷΑ͏ͳ͕ΒΕ͍ͯΔɽ

−
√

23, 5
√

2, 3ͯ͠ 2ʹͳΔ 3√
2, ԁप π = 3.1415926 · · · , ωΠϐΞ*11 e = 2.7182818 · · ·

ɼaɼbɼxͳͲͰΛද͢ͱ͖ɼಛʹஅΓ͕ແ͚Εɼͦͷ࣮Ͱ͋Δͱ͢Δɽޙࠓ

*7 ir-rational ͷ ir ൱ఆΛද͢಄ޠͰ͋Γɼirrational ͱ rational Ͱͳ͍ɼͭ·ΓɼൺͰදͤͳ͍ͱ͍͏ҙຯͰ͋Δɽ
*8 ༗ཧͯ͢॥খʹͳΓɼ॥খͯ͢༗ཧʹͳͬͨ (p.5)ɽ
͔͜͜Βɼ॥

ɾ
͠
ɾ
ͳ
ɾ
͍খ͕༗ཧͰ

ɾ
ͳ
ɾ
͍͜ͱ͕͔Δɽ

*9 ͜ͷ࣮ࣄΛີݫʹࣔ͢͜ͱɼΑΓີݫͳ࣮ͷఆٛͱɼσσΩϯτͷஅͱ͍͏ํ͑ߟΛඞཁͱ͠ɼߍߴͷֶशൣғΛ͑ͯ

͠·͏ɽͨͩ͠ɼͨͱ͑
√

2 ͷΑ͏ͳӈͷΑ͏ʹ͢Εઢ্ʹද͢͜ͱ͕Ͱ͖Δɽ
*10 ࣮ͷ࿈ଓੑ (continuity)ͱ͍͍ɼ༗ཧͷີੑͱ۠ผ͞ΕΔɽৄֶ͘͠ III ͰֶͿɽ
*11 ωΠϐΞ e ʹ͍ͭͯɼৄֶ͘͠ III ͰֶͿɽ
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Ҏ্͍͖ͨͯݟΖ͍Ζͳʹ͍ͭͯɼ·ͱΊΔͱ࣍ͷΑ͏ʹͳΔɽ

ͷྨ

࣮




༗ཧ









ਖ਼ͷʢࣗવʣ

0
ෛͷ

Ͱͳ͍༗ཧ



༗ݶখ

॥খ

ແཧ · · · · · · · · · · · · ॥͠ͳ͍ແݶখ

}
ແݶখ

ʲྫ 5ʳ࣍ͷ࣮ʹ͍ͭͯɼҎԼͷʹ͑Αɽ
3 , − 2 , 0 , 2

5
, − 2

5
,
√

3 , 1.5̇2̇ , 36
6
, −

√
16 ,

(√
5
)2
, 2π

(1) ࣗવΛબɽ (2) Λબɽ (3) ༗ཧΛબɽ (4) ແཧΛબɽ

ʲղʳ

(1) 3, 36
6
,

(√
5
)2

! 36
6
= 6ɼ

(√
5
)2
= 5

(2) 3, − 2, 0, 36
6
, −

√
16,

(√
5
)2

! −
√

16 = −4

(3) 3, − 2, 0, 2
5
, − 2

5
, 1.5̇2̇, 36

6
, −

√
16,

(√
5
)2

! 1.5̇2̇ = 151
99

(p.5 ྫࢀর)

(4)
√

3, 2π

ʲ ൃ ల 6ɿ
√

2༗ཧͰͳ͍͜ͱͷূ໌ʳ

ֶ AͰৄֶ͘͠Ϳഎཧ๏*12 (reduction to absurdity)Λ༻͍ͯ
√

2͕༗ཧͰͳ͍͜ͱΛূ໌ͤΑɽ

ʲղʳ
√

2͕༗ཧͰ͋ΔͱԾఆ͢Δɽͭ·Γɼ
√

2 = a
b
ͱද͞ΕΔʮ

͖

ط
͘

 ط! (p.3)

Ͱ͋ΔʯͱԾఆ͢Δɽͨͩ͠ɼaɼb 0Ͱͳ͍Ͱ͋Δɽ͜ͷ྆ลΛ ฑΛؒҧͬࣄ͍ͨ͠໌ূ!
͍ͯΔͱԾఆ͢Δɽ2͢Δͱ

2 = a2

b2 ∴ 2b2 = a2 · · · · · · · · · · · · · · · · · · · · · · 1©

͜͜Ͱɼࠨล 2ͷഒͳͷͰɼӈล a2  2ͷഒͰ͋Δɽ͕ͨͬͯ͠ɼa 2

ͷഒͰ͋Δɽͦ͜Ͱɼa = 2a′ʢa′ ʣͱ͓͘ͱɼ 1© !͠ɼa ͕ 2 ͷഒͰ
ͳ ʢ͍حʣͱ͢Δͱɼa2

͕ 2 ͷഒʢۮʣͰ͋Δ
͜ͱʹͯ͠͠· ʢ͏͜

ͷઆ໌എཧ๏Λ༻͍ͯ

͍Δʣɽ

2b2 = (2a′)2

⇔ 2b2 = 4a′2 ∴ b2 = 2a′2

͜͜Ͱɼӈล 2ͷഒͳͷͰɼࠨล b2  2ͷഒͱͳΓɼb 2ͷഒͱͳΔɽ

͜Εɼaɼb ͕ͱʹ 2 ͷഒͰ͋Δ͜ͱΛҙຯ͠ɼ࠷ॳͷʮطͰ͋Δʯ

ͱ͍͏Ծఆʹໃ६͢Δɽ !ໃ६͕ੜͯ͡͠·ͬͨɼ
ฑΛؒҧ͍ࣄ͍ͨ͠໌ূ

ͱͨ͠ͷ͕ޡΓɽ
͕ͨͬͯ͠ɼ

√
2༗ཧͰͳ͍ɽ #

*12 ͜Εɼ͖ࣔ͢༰͕ؒҧ͍ͬͯΔͷͱԾఆͯ͠ໃ६Λಋ͖ɼ͖ࣔ͢༰͕ਖ਼͍͠ͱ݁͢Δ๏Ͱ͋Δɽ
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4. ઈର

A. ઈରͱ

ઢ্Ͱɼݪ Oͱ A(a)ͷڑͷ͜ͱΛ aͷઈର (absolute value)
2
A2

0
O

−4
A 4

0
O

ͱ͍͍ɼ a ͱॻ͘*13ɽͨͱ͑

2 = 2, |−4 | = 4

Ͱ͋Δɽਖ਼ͷʹઈରه߸Λ͚ͯมΘΒͳ͍ɽ

·ͨɼෛͷʹઈରه߸Λ͚Δͱɼ −1ഒʹͳΔɽ

ʲྫ 7ʳ 1. ͔Β 3. ͷΛ͠ࢉܭɼ4. ͷ͍ʹ͑ͳ͍͞ɽ

1. |−3 | + 2 2. |−3 − 5 | 3. x = −2ͷͱ͖ͷɼ| x + 4 |ͷ
4.

∣∣∣
√

2 − 2
∣∣∣ͷ

√
2 − 2ʹ͍͔͠ɼ−

(√
2 − 2

)
ʹ͍͔͠ɽ

ʲղʳ

1. |−3 | + 2 = 3 + 2 = 5 2. |−3 − 5 | = |−8 | = 8
3. |−2 + 4 | = 2
4.
√

2 − 2ෛͷͳͷͰɼͦͷઈର −
(√

2 − 2
)
ʹ͍͠ɽ

ઈର

a =
{

a (a $ 0ͷͱ͖)
−a (a < 0ͷͱ͖) ˡ a͕ෛͷͳͷͰ −aਖ਼ͷ

ͱද͢͜ͱ͕Ͱ͖Δɽઈରʹ͍͕ͭͯࣜ࣍Γཱͭɽ

a $ 0 , a = |−a |

B. ઈରͱ 2ؒͷڑ

ઈରه߸Λ༻͍Δͱɼઢ্ͷ 2 A(a)ͱ B(b)ͷڑ AB

̱ʵ̰ʾ̌ͷͱ͖

̱ʵ̰ʻ̌ͷͱ͖

b
B

a
A

a
A

b
B

b − a

a − b
AB = b − a

Ͱද͢͜ͱ͕Ͱ͖Δɽ͜ͷ b − a ɼ2ͭͷ aͱ bͷࠩද͍ͯ͠Δɽ

ʲྫ 8ʳ ઢ্ʹ A(−4), B(−1), C(2), D(5)ΛͱΔɽCD, BC, AD, CAΛͦΕͧΕٻΊΑɽ

ʲղʳ CD = 5 − 2 = 3, BC = 2 − (−1) = 3,

AD = 5 − (−4) = 9, CA = −4 − 2 = −6 = 6

*13 a ʮaʢͷʣઈରʯͱಡ·ΕΔ͜ͱ͕ଟ͍ɽͨͱ͑ɼ 2 ͳΒʮ̎ʢͷʣઈରʯͱಡΉɽ
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ʲྫ 9ʳ 5 2, 3 −4 , 5
−10

Λ͠ࢉܭͳ͍͞ɽ

ʲղʳ 5 2 = 52 = 25, 3 −4 = 3 × 4 = 12
5
−10

= 5
10
=

1
2

ʲ࿅श 10ɿઈରͷʳ
ͳ͍͞ɽ͠ࢉܭͷΛ࣍

1. x = 2ͷͱ͖ͷɼ| x − 3 |ͷ 2.
∣∣∣−
√

3
∣∣∣ +

∣∣∣
√

3
∣∣∣ 3.

∣∣∣−3 +
√

5
∣∣∣

ʲղʳ

1. 2 − 3 = |−1 | = 1
2.

∣∣∣−
√

3
∣∣∣ +

∣∣∣
√

3
∣∣∣ =
√

3 +
√

3 = 2
√

3ɽ ! −
√

3 ෛͷͳͷͰ∣∣∣−
√

3
∣∣∣ =
√

33.
√

5 = 2.2 · · · ͳͷͰɼ−3 +
√

5 = −0.7 · · · < 0ɽ

ͭ·Γɼ
∣∣∣−3 +

√
5
∣∣∣ = −

(
−3 +

√
5
)
= 3 −

√
5ɽ !ූ߸Λٯసͤͯ͞ਖ਼ͷʹ͢Δʹ

ɼ−1 ഒ͢ΕΑ͍ɽ

C. ઈରͷͱ߹͚

ʲྫ 11ʳ࣍ͷ xͷ݅ʹ͓͍ͯɼ| x − 2 |ͱ x − 2͕͍͠ʹͳΔͷΛͯ͢બɽ

1. x = 3 2. x = −1 3. x = 1 4. x = 4 5. x < 2ͷͱ͖ 6. 2 % xͷͱ͖

ʲղʳ

1. x − 2 = 1 ΑΓɼ͍͠ɽ 2. x − 2 = −3ΑΓɼ͘͠ͳ͍ɽ

3. x − 2 = −1ΑΓɼ͘͠ͳ͍ɽ 4. x − 2 = 2ΑΓɼ͍͠ɽ

5. x − 2͕ෛͷͳͷͰɼ| x − 2 | = −(x − 2)ͱͳΓɼ͘͠ͳ͍ɽ

6. x − 2͕ 0Ҏ্ͷͳͷͰɼ| x − 2 | = x − 2ͱͳͬͯɼ͍͠ɽ !ਖ਼ͷͷઈରɼͦͷ··֎ͤ
Α͍ɽҎ্ΑΓɼ͘͠ͳΔͷ (1), (4), (6)Ͱ͋Δɽ
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ʲ࿅श 12ɿઈରͷ߹͚ʳ
ҎԼͷͦΕͧΕͷ߹ʹ͍ͭͯɼࣜ x − 4 + 2x + 2 ͷΛͤࢉܭΑɽ

(1) x = 5 (2) x = 1 (3) x = aɼͨͩ͠ 4 % a (4) x = aɼͨͩ͠ −1 < a < 4

ʲղʳ

(1)ʢ༩ࣜʣ= 1 + 12 = 1 + 12 = 13
(2)ʢ༩ࣜʣ= −3 + 4 = 3 + 4 = 7
(3) 4 % aΑΓɼa − 4 $ 0ͳͷͰ a − 4 = a − 4

4 % aΑΓɼ2a + 2 $ 0ͳͷͰ 2a + 2 = 2a + 2

ͭ·Γɼʢ༩ࣜʣ= (a − 4) + (2a + 2) = 3a − 2 ! a = 5 ͱ͢Δͱɼ(1) ͷ݁ՌʹҰக
͢Δ͜ͱΛ֬ೝͰ͖Δɽ(4) −1 < a < 4ΑΓɼa − 4 < 0ͳͷͰ a − 4 = −(a − 4)

−1 < a < 4ΑΓɼ2a + 2 > 0ͳͷͰ 2a + 2 = 2a + 2

ͭ·Γɼʢ༩ࣜʣ= −(a − 4) + (2a + 2) = a + 6 ! a = 1 ͱ͢Δͱɼ(2) ͷ݁ՌʹҰக
͢Δ͜ͱΛ֬ೝͰ͖Δɽ

͜ͷͷΑ͏ʹ
ɾ

ɾ
߹
ɾ
ʹ
ɾ

ɾ
͚
ɾ
ͯΛղ͘͜ͱɼߍߴͷֶʹ͓͍ͯۃΊͯॏཁͰ͋Δɽઈର

ΛؚΉͷଞʹɼֶ AͰֶͿ߹ͷɾ֬ͳͲʹ͓͍ͯසൟʹඞཁͱ͞ΕΔɽ

༨ஊʹͳΔ͕ɼৗͰ
ɾ

ɾ
߹
ɾ
ʹ
ɾ

ɾ
͚
ɾ
Δ͜ͱେͰ͋Δɽͨͱ͑ɼΕͱӍͰ͑ߟͯ

ɾ

ɾ
߹
ɾ
ʹ
ɾ


ɾ
͚
ɾ
ͯԕͷ༧ఆΛཱͯͳ͍ͱɼେมͳ͜ͱʹͳͬͯ͠·͏ɽ

ʲ ൃ ల 13ɿઈରͷੑ࣭ʳ
aɼbʹؔͯ࣍͠ͷ͕ࣜΓཱͭ͜ͱΛূ໌ͤΑɽͨͩ͠ɼ(3)Ͱ b \= 0ͱ͢Δɽ

(1) a 2 = a2 (2) ab = a b (3) a
b
=

a
b

͜ΕΒͷੑ࣭ʹ͍ͭͯΠϝʔδ͕͍͢͠Α͏ɼ۩ମྫΛ͓ͯ͛͘ڍɽ

(1) a = −3 ͷͱ͖

|−3 |2 = 9, (−3)2 = 9

(2) a = −3ɼb = 4 ͷͱ͖

(−3) × 4 = 12, |−3 | 4 = 12

(3) a = −
√

5ɼb = 2 ͷͱ͖

−
√

5
2

=

√
5

2
, −

√
5

2
=

√
5

2

ઈରͷத͕ʮ0Ҏ্͔ʯʮෛ͔ʯͰɼઈରͷ֎͠ํ͕ҧ͏ͷͰɼɾɾ߹ɾʹɾɾ͚ɾͯࣔ͢ɽ

্ͷࣜɼҎԼͷΑ͏ʹهԱ͢ΔͱΑ͍ɽ

(1) 2͢Δͱઈର֎ΕΔʢ͘ʣ

(2) ͷͱ͜ΖͰઈରΕΔʢͭͳ͕Δʣࢉֻ͚

(3) ׂΓࢉͷͱ͜ΖͰઈରΕΔʢͭͳ͕Δʣ
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ʲղʳ

(1) i) a $ 0ͷͱ͖ɼ a = aͰ͋Δ͔Β

ʢࠨลʣ= a 2 = a2 =ʢӈลʣ

ii) a < 0ͷͱ͖ɼ a = −aͰ͋Δ͔Β

ʢࠨลʣ= a 2 = (−a)2 = a2 =ʢӈลʣ

Ҏ্ i)ɼii)ΑΓɼ a 2 = a2 ͕Γཱͭɽ #

(2) ӈཝ֎ͷදͷΑ͏ʹɼ4ͭͷ߹ʹ͚ͯ͑ߟΔɽ !

a $ 0
ͷͱ͖

a < 0
ͷͱ͖

b $ 0
ͷͱ͖

i) iii)

b < 0
ͷͱ͖

ii) iv)
i) a $ 0ɼb $ 0ͷͱ͖

ab $ 0ɼ a = aɼ b = bͰ͋Δ͔Β

ʢࠨลʣ= ab = ab, ʢӈลʣ= a b = ab

ͱͳΓཱɽ

ii) a $ 0ɼb < 0ͷͱ͖

ab % 0ɼ a = aɼ b = −bͰ͋Δ͔Β ! b ෛͷͳͷͰɼ−b ਖ਼
ͷͰ͋Δɽ

ʢࠨลʣ= ab = −ab, ʢӈลʣ= a b = a(−b) = −ab

ͱͳΓཱɽ

iii) ii) ͷূ໌ʹ͓͍ͯɼa ͱ b ΛೖΕସ͑Ε iii) ͷূ໌ʹͳ͍ͬͯΔͷ

Ͱɼཱ͢Δɽ ! a ͱ b ͷׂ͕ಉ͡ͳͷͰɼ
͜ͷΑ͏ͳূ໌͕Ͱ͖Δɽ

ͨͱ͑ɼ (3)ʹ͓͍ͯɼ
a ͱ b ͷׂ͕ҟͳΔͷͰɼ
͜ͷΑ͏ͳূ໌खஈ͑

ͳ͍ɽ

iv) a < 0ɼb < 0ͷͱ͖

ab > 0ɼ a = −aɼ b = −bͰ͋Δ͔Β

ʢࠨลʣ= ab = ab, ʢӈลʣ= a b = (−a)(−b) = ab

Ҏ্ΑΓɼ͍ͣΕͷ߹ ab = a b ͕Γཱͭɽ #

(3) ·ͣɼ 1
b
= 1

b
· · · · · · · · 1©Λࣔ͢ɽ

i) b > 0ͷͱ͖ɼ 1
b
> 0 , b = bͰ͋Δ͔Β

ʢ 1©ͷࠨลʣ= 1
b
= 1

b
, ʢ 1©ͷӈลʣ= 1

b
= 1

b

ͱͳΓཱɽ

ii) b < 0ͷͱ͖ɼ 1
b
< 0 , b = −bͰ͋Δ͔Β

ʢ 1©ͷࠨลʣ= 1
b
= − 1

b
, ʢ 1©ͷӈลʣ= 1

b
= 1
−b
= − 1

b

ͱͳΓཱɽ

Ҏ্ i)ɼii)ΑΓ 1©ཱ͕ɽ͜ΕΑΓ
a
b
= a · 1

b
= a 1

b
! (2) Λͨͬ

= a 1
b
=

a
b

! 1©Λͨͬ

ͱͳΓɼ
a
b
=

a
b
͕Γཱͭɽ #
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1.2 ࣜͷࢉܭ

͜ͷষͰɼ·ͣɼߍߴͰֶͿΑ͏ͳෳࡶͳࣜΛɼݟ௨͠Α͘ѻ͏ͨΊͷํ๏ΛֶͿɽ

ͦͯ͠ɼల։ʢ3.ʙ4.ʣͱҼղʢ5.ʙ7.ʣΛֶͿɽ

1. ୯߲ࣜ

A. ୯߲ࣜͱ࣍

3abx2 ͷΑ͏ʹɼ͍͔ͭ͘ͷจࣈΛֻ͚߹ΘͤͨࣜΛ୯߲ࣜ (mono-

จࣈ a, b, x Δ͑ߟ͍ͯͭʹ



3abx2
จ͕ࣈ 4 ֻ͚ͯݸ
͋ΔͷͰ࣍ 4

mial) ͱ͍͍ɼֻ͚߹ΘͤΔจࣈͷݸΛ࣍ (degree) ͱ͍͏ɽ1  −3 ͳ

ͲͷɼจࣈΛؚ·ͳ͍୯߲ࣜͱΈͳ͠ɼ࣍ 0ͱ͢Δ*14ɽ·ͨɼͷ

෦Λ (coefficient)ͱ͍͏ɽ

ʯʮ͍ʯͰද͞ΕΔ͜ͱ͕ଟ͍ɽͨͱ͑ɼ͍ࣜߴͷେখɼʮ࣍ abɼࣜ 4xΑΓ͕࣍ʮ͍ߴʯɽ

ʲྫ 14ʳ ࣜ 3b2, − 5x2y, − 6, 1
3

xzʹ͍ͭͯ

1. ͦΕͧΕͱ࣍Λ͑Αɽ 2. Ұ൪࣍ͷ͍ࣜߴɼ͍ࣜΛͦΕͧΕબɽ

ʲղʳ

1. 3b2ɿ 3ɼ࣍ 2ɼ −5x2yɿ −5ɼ࣍ 3

−6ɿ −6ɼ࣍ 0ɼ 1
3

xzɿ 1
3
ɼ࣍ 2

2. ɿ−5x2yɼ͍ࣜɿ−6͍ࣜߴ

B. ಛఆͷจࣈʹண͢Δ

୯߲ࣜʹ͓͍ͯɼಛఆͷจࣈʹண͢Δ͜ͱ͕͋Δɽ͜ͷͱ͖ɼͦͷଞͷจࣈ
จࣈ x ʹண͢Δ

︷!!!!!︸︸!!!!!︷ɹ

3abx2
ͳͷݸ͇̎

Ͱ࣍ 2

Λ
ɾ

ɾ
ͱ
ɾ
ಉ
ɾ
༷
ɾ
ʹ
ɾ
ѻ
ɾ
͏ɽͨͱ͑ɼ୯߲ࣜ 3abx2 ͰҎԼͷΑ͏ʹͳΔɽ

จࣈ xͷ୯߲ࣜͱͨ͑ߟ߹ 3abx2 = (3ab)x2ɼ࣍ 2ɼ 3ab

จࣈ aͷ୯߲ࣜͱͨ͑ߟ߹ 3abx2 = (3bx2)aɼ࣍ 1ɼ 3bx2

ʲྫ 15ʳ ҎԼͷͦΕͧΕʹ͍ͭͯɼࣜ 3ka4b5 ͷ࣍ͱΛ͑Αɽ

1. จࣈ aͷࣜͱͨ͑ߟͱ͖ 2. จࣈ bͷࣜͱͨ͑ߟͱ͖ 3. จࣈ a, bͷࣜͱͨ͑ߟͱ͖

ʲղʳ

1. aʹண͢Δͱɼ࣍ 4ɼ 3kb5 Ͱ͋Δɽ ! 3ka4b5 = (3kb5)a4

2. bʹண͢Δͱɼ࣍ 5ɼ 3ka4 Ͱ͋Δɽ ! 3ka4b5 = (3ka4)b5

3. aͱ bʹண͢Δͱɼ࣍ 9ɼ 3kͰ͋Δɽ

*14 ͨͩ͠ɼ୯߲ࣜ 0 ʹ͍ͭͯ࣍Λ͑ߟͳ͍ɽ
௨ৗɼ͕࣍ m ͷࣜͱ͕࣍ n ͷࣜͷੵ࣍ m + n ͷࣜʹͳΔ͕ɼ

3ab︸︷︷︸
࣍ 2

× 2xyz
︸︷︷︸
࣍ 3

= 6abxyz
︸!︷︷!︸
࣍ 5 (= 2 + 3)

୯߲ࣜ 0 ͷ࣍Λ͑ߟΔͱɼ͜ͷنଇ͕Γཱͨͳ͘ͳͬͯ͠·͏ɽ
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ʲ࿅श 16ɿ୯߲ࣜͷ࣍ʳ
]ͷଟ߲ࣜʹ͍ͭͯɼ࣍ ]ͷจࣈʹணͨ͠ͱ͖ͷ࣍ͱΛ͑Αɽ

(1) 3x4y5 [x], [y], [xͱ y] (2) 2abxy2 [x], [y], [xͱ y]

ʲղʳ

(1) i) xʹண͢Δͱɼ࣍ 4ɼ 3y5 Ͱ͋Δɽ ! 3x4y5 = (3y5)x4

ii) yʹண͢Δͱɼ࣍ 5ɼ 3x4 Ͱ͋Δɽ ! 3x4y5 = (3x4)y5

iii) xͱ yʹண͢Δͱɼ࣍ 9ɼ 3Ͱ͋Δɽ
(2) i) xʹண͢Δͱɼ࣍ 1ɼ 2aby2 Ͱ͋Δɽ ! 2abxy2 = (2aby2)x

ii) yʹண͢Δͱɼ࣍ 2ɼ 2abxͰ͋Δɽ ! 2abxy2 = (2abx)y2

iii) xͱ yʹண͢Δͱɼ࣍ 3ɼ 2abͰ͋Δɽ ! 2abxy2 = (2ab)xy2

C. ྦྷͱࢦ๏ଇ

࣮ a Λ n ʢnݸ $ 2ʣֻ͚߹Θͤͨࣜ
n ︷!!!!!!!!!!!!︸︸!!!!!!!!!!!!︷ݸ

a × a × · · · × a  an 6 × 6 × 6 × 6︸!!!!!!!!!!︷︷!!!!!!!!!!︸
4 ݸ

= 64 ˡࢦ 4

1
2
× 1

2
× 1

2︸!!!!!!!!!!︷︷!!!!!!!!!!︸
3 ݸ

=
(

1
2

)3 ˡࢦ 3Ͱද͞Εʮa ͷ n ʯͱಡΉɽ͜ͷͱ͖ɼa ͷӈ্ʹॻ͔Εͨ

 nͷ͜ͱΛࢦ (exponent)ͱ͍͏ɽ

a2 ͷ͜ͱΛ aͷฏํ (square)ɼa3 ͷ͜ͱΛ aͷཱํ (cube)

ͱ͍͍ɼa, a2, a3, · · · Λ૯শͯ͠ aͷྦྷ (power)ͱ͍͏ɽ

ྦྷʹؔͯ͠ɼҰൠʹ࣍ͷΑ͏ͳࢦ๏ଇ (exponential law)͕Γཱͭ*15ɽ

๏ଇࢦ

mɼn͕ࣗવͷͱ͖Ұൠʹ࣍ͷΑ͏ͳੑ࣭͕Γཱͭɽ

i) aman = am+n ii) (am)n = amn iii) (ab)n = anbn

͜ͷࢦ๏ଇɼ҉͢هΔΑ͏ͳͷͰͳ͍ɽΈΛཧղͯ͠׳ΕΑ͏ɽͳ͓ɼʮ ·ʯֻ͚
Λද͢ɽͨͱ͑ɼ4ࢉ · 2x = 8xͱͳΔɽޙࠓɼසൟʹ༻͍ΒΕΔه߸ͳͷͰ͓֮͑ͯ͜͏ɽ

i) a2 × a4 = (a × a︸︷︷︸
2 ݸ

) · (a × a × a × a︸!!!!!!!!!!︷︷!!!!!!!!!!︸
4 ݸ

) = a6 (= a2+4) ii) (a2)4 = (a × a︸︷︷︸
2 ݸ

) · (a × a︸︷︷︸
2 ݸ

) · (a × a︸︷︷︸
2 ݸ

) · (a × a︸︷︷︸
2 ݸ

) = a8 (= a2×4)

iii) (a × b)4 = (a × b) · (a × b) · (a × b) · (a × b)︸!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︸
a  b  4 ͭͣݸ

= a4 × b4

ʲྫ 17ʳ ୯ʹͤΑɽ؆ͯ͠ࢉܭͷࣜΛ࣍

1. x2 × x3 2. (x2)3 3. (x3)5 4. (xy2)3 5. (2a3)2 6. (−a)3

ʲղʳ

1. x2 × x3 = x2+3 = x5
!ʰࢦ๏ଇ i)ʱΛͨͬ

2. (x2)3 = x2×3 = x6 3. (x3)5 = x3×5 = x15
!ʰࢦ๏ଇ ii)ʱ

4. (xy2)3 = x3(y2)3 = x3y6 5. (2a3)2 = 22(a3)2 = 4a6
!ʰࢦ๏ଇ iii)ʱh ๏ଇࢦ ii)ʱ

6. (−a)3 = (−1)3a3 = −a3
!ʰࢦ๏ଇ iii)ʱ

*15 ࣗવ͕ͩɼֶࢦͷͱ͜Ζɼࠓ IIʹ͓͍ͯ༗ཧͳͲͱ֦ு͍ͤͯ͘͞ɽ
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2. ଟ߲ࣜ

A. ଟ߲ࣜ — ෳͷʮ߲ʯͷࣜ

2a − 3b2 + abͷΑ͏ʹɼ͍͔ͭ͘ͷ୯߲ࣜͷࠩͱͯ͠ද͞ΕΔࣜΛଟ߲ࣜ (polynomial)ͱ͍͏ʢ

ࣜ (integral expression)ͱ͍͏*16ʣɽ

ଟ߲ࣜΛߏ͢Δ୯߲ࣜΛɼ߲ (term) ͱ͍͏ɽಛʹɼ0 ͷ߲ͷ͜ͱΛఆ߲࣍ (constant term) ͱ͍͏ɽ

ͨͱ͑ɼଟ߲ࣜ 2a − 3b2 − 4 + abͷ߲ɼ2a,−3b2,−4, abʢ·ͨ +abʣͰ͋Γɼఆ߲ −4Ͱ͋Δɽ
ɾ
ෛ
ɾ
ͷ
ɾ
ූ
ɾ
߸
ɾ

ɾ
ؚ
ɾ
Ί
ɾ
߲ͯͱ͍͏͜ͱʹҙ͠Α͏*17ɽ

B. ಉྨ߲Λ·ͱΊΔ

ଟ߲ࣜͷ߲ͷ͏ͪɼจࣈͷ෦͕ಉ͡
ಉྨ߲

ಉྨ߲

5a2b + 3ab + 3 − a2b + 2ab = (5a2b − a2b) + (3ab + 2ab) + 3

= 4a2b + 5ab + 3︸︷︷︸
ఆ߲

Ͱ͋Δ߲Ͳ͏͠Λಉྨ߲ (similar term)

ͱ͍͏ɽଟ߲ࣜͷՃ๏ͱݮ๏ɼಉྨ߲

Λ·ͱΊΔ͜ͱʹΑͬͯߦΘΕΔɽ

ͨͱ͑ɼA = 3x2 − 2x + 1ɼB = 2x2 + 7x − 3ͷͱ͖

ଟ߲ࣜͷՃ๏ ଟ߲ࣜͷݮ๏

A + B = (3x2 − 2x + 1) + (2x2 + 7x − 3) A − B = (3x2 − 2x + 1) − (2x2 + 7x − 3)

= 3x2 − 2x + 1 + 2x2 + 7x − 3 ˡ͔ͬ͜Λͣͨ͠ˠ = 3x2 − 2x + 1 − 2x2 − 7x + 3

= (3x2 + 2x2) + (−2x + 7x) + (1 − 3) ˡಉྨ߲Λ·ͱΊͨˠ = (3x2 − 2x2) + (−2x − 7x) + (1 + 3)

= 5x2 + 5x − 2 = x2 − 9x + 4

ಉྨ߲ΛॎʹฒΔͱɼ͕͠ࢉܭ͘͢ͳΔɽ

A + B = 3x2 − 2x + 1
+ 2x2 + 7x − 3

= 5x2 + 5x − 2

A − B = 3x2 − 2x + 1
− 2x2 − 7x + 3 ˡ͔ͬ͜Λͣ͠ɼಉྨ߲Λॎʹฒͨ

= x2 − 9x + 4

ʲྫ 18ʳ
1. 2ab + a2c − 3c − 2a2cͷಉྨ߲Λ·ͱΊɼ߲Λͯ͑͢ɼఆ߲͕͋Ε͑Αɽ

2. X = a2 + 3a − 5, Y = 2a2 + 3a + 5ͷͱ͖ɼX + Y, X − Y ΛٻΊΑɽ

ʲղʳ

1. 2ab + a2c − 3c − 2a2c = 2ab − a2c − 3c
߲ 2ab, − a2c, − 3cͰ͋Γɼఆ߲ͳ͍ɽ

2. X + Y = a2 + 3a − 5
+ 2a2 + 3a + 5

= 3a2 + 6a

X − Y = a2 + 3a − 5
− 2a2 − 3a − 5

= −a2 − 10

*16 ʮଟ߲ࣜʯͱʮ୯߲ࣜʯΛ·ͱΊͯʮࣜʯͱఆΊΔํ͍ݴ͋Δɽ
*17 ୯߲ࣜଟ߲ࣜͷಛผͳͷͰ͋Γɼʮ߲͕ 1 ͭͷଟ߲ࣜʯ͕୯߲ࣜͰ͋Δͱ͑ݴΔɽ
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ʲ࿅श 19ɿࢦ๏ଇʳ
Λ͠ͳ͍͞ɽࢉܭͷ࣍

(1) 2a3b × (a2)2 (2) (4x2y)2 × 2xy (3) (3xy3)2 × 1
3

xy2

(4) aͷฏํͷཱํɼaͷԿ͔ɽ

ʲղʳ

(1)ʢ༩ࣜʣ= 2a3b × a4 = 2a7b (2)ʢ༩ࣜʣ= 16x4y2 × 2xy = 32x5y3

(3)ʢ༩ࣜʣ= 9 3x2y6 × 1
3

xy2 = 3x3y8

(4) aͷฏํ a2ɼͦͷཱํ (a2)3 = a6 ʹͳΔɽ

C. ଟ߲ࣜͷ࣍

ଟ߲ࣜͷ࣍ɼ֤߲ͷ࣍ͷ͏ͪ
ɾ
࠷
ɾ
େ
ɾ
ͷ
ɾ

ɾ
ͷͰఆٛ͞ΕΔɽ͕࣍

4a2b
࣍ 3
+ 5ab

࣍ 2︸!!!!!!!︷︷!!!!!!!︸
ଟ߲ࣜͷ࣍ʢେ͖͍ํͷʣ3

ͭ·Γ 3 ࣜ࣍

n ͷଟ߲ࣜΛɼ୯ʹ n ࣜ࣍ (expression of degree n) ͱ͍͏ɽͨͱ͑ɼ

4a2b + 5abʢaͱ bʹ͍ͭͯʣ3ࣜ࣍Ͱ͋Δʢӈਤࢀরʣɽ

D. ͖߱ͷॱ—͕ࣜݟ͍͢Α͏ʹ

ଟ߲ࣜͷ߲Λɼ͕࣍͘ͳΔॱʹฒସ͑Δ͜ͱΛɼʮ͖߱ͷॱ (descending order of power)ʹཧ

͢Δʯͱ͍͏*18ɽͨͱ͑ɼଟ߲ࣜ −3x2 − 7 + 4x3 + xΛʢxʹ͍ͭͯʣ͖߱ͷॱʹཧͯ͠ΈΑ͏ɽ

− 3x2

2 ࣍

− 7
0 ࣍

+ 4x3

3 ࣍

+ x
1 ︸!!!!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!!!!︸࣍

ͷେ͖͕͞ΒΒ࣍

= 4x3

3 ࣍

− 3x2

2 ࣍

+ x
1 ࣍

− 7
0 ︸!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!︸࣍

͕ॱʹ͘ͳΔ࣍

͜ΕʹΑ͕ͬͯࣜݟ͘͢ͳΓɼల։ɾҼղɾͷೖͳͲ͕Γ͘͢ͳΔɽ

Λ͚ͭΑ͏*19ɽ׳ɼ͖߱ͷॱʹཧ͢Δशޙࠓ

ʲྫ 20ʳ

1. ଟ߲ࣜ 3x3 − 3x2 + 1 + x3 ͷಉྨ߲Λ·ͱΊɼ͖߱ͷॱʹཧ͢Δͱ Ξ ͱͳΔɽ

͜ͷࣜͷ࣍ Π Ͱ͋Γɼ߲Λͯ͛͢ڍΔͱ  ɼఆ߲ Τ Ͱ͋Δɽ

2. ଟ߲ࣜ 2x + 3x2 − x2 − 4x − 5ͷಉྨ߲Λ·ͱΊɼ͖߱ͷॱʹཧ͢Δͱ Φ ͱͳΔɽ

͜ͷࣜͷ࣍ Χ Ͱ͋Γɼ߲Λͯ͛͢ڍΔͱ Ω ɼఆ߲ Ϋ Ͱ͋Δɽ

ʲղʳ

1. Ξ : 4x3 − 3x2 + 1ɼ Π :߲ 4x3 ͷ͕࣍Ұ൪͍ߴͷͰ ࣜ࣍3
 :߲ 4x3, − 3x2, 1ɼ Τ :ఆ߲ 1 !߲ 1 ͷΘΓʹ +1 ͰΑ͍ɽ

2. Φ : 2x + 3x2 − x2 − 4x − 5 = − 2x + 2x2 − 5 !ಉྨ߲Λ·ͱΊͨ

= 2x2 − 2x − 5 !߲͖ͷॱʹཧͨ͠

*18 ͕࣍ɼʹٯ
ɾ
ߴ
ɾ
͘
ɾ
ͳ
ɾ
Δ
ɾ
ॱʹཧ͢Δ͜ͱΛʮঢ͖ͷॱ (ascending order of power) ʹཧ͢Δʯͱ͍͏ɽͨͱ͑ɼ

−3x2 − 7 + 4x3 + x = −7 + x − 3x2 + 4x3 ͷΑ͏ʹͳΔɽͨͩ͠ɼߍߴͰ͋·Γ༻͍ΒΕͳ͍ɽ
*19 ͨͩ͠ɼରশੑΛͭ ab + bc + ca ͷΑ͏ͳࣜɼྫ֎ͱͯ͠ɼ͖߱ͷॱʹ͢Δඞཁ͕ͳ͍͜ͱ͋Δɽ
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Χ : ɼࣜ࣍2 Ω :߲ 2x2, − 2x, − 5ɼ Ϋ :ఆ߲ −5

E. ಛఆͷจࣈͰ·ͱΊΔ

ଟ߲ࣜʹ͓͍ͯɼಛఆͷจࣈʹண͠ɼଞͷจࣈΛͱΈͳ͢͜ͱ͕͋Δɽ

ͨͱ͑ɼଟ߲ࣜ bx − ax3y + y2 + yʹ͍ͭͯͯ͑ߟΈΑ͏ɽ

xʹ͍͖ͭͯ߱ͷॱʹͨ͠ͱ͖

bx
1 ࣍
− ax3y

3 ࣍
+ y2 + y

0 ࣍

=

︷︸︸︷
−ay x3

3 ࣍
+


b x
1 ࣍
+ (

ఆ߲︷︸︸︷
y2 + y

0 ࣍
)

• ࣍ 3ʢxʹ͍ͭͯ ʣࣜ࣍3

• x3 ͷ −ayɼxͷ b

• ఆ߲ y2 + y

yʹ͍͖ͭͯ߱ͷॱʹͨ͠ͱ͖

− ax3y
1 ࣍

+ bx
0 ࣍
+ y2

2 ࣍
+ y

1 ࣍

= y2

2 ࣍
− ax3y

1 ࣍
+ y

1 ࣍
+ bx

0 ࣍

= y2

2 ࣍
+ (

︷!!!!!︸︸!!!!!︷
−ax3 + 1) y

1 ࣍
+
ఆ߲

bx
0 ࣍

• ࣍ 2ʢyʹ͍ͭͯ ʣࣜ࣍2

• y2 ͷ 1ɼyͷ −ax3 + 1

• ఆ߲ bx

−ax3 + 1ͷΑ͏ʹɼఆ߲͕ 2ͭҎ্ͷ߲͔ΒͳΔ߹ɼ্ͷΑ͏ʹʢɹʣͰ·ͱΊΔɽ

ʲྫ 21ʳ ͷଟ߲ࣜΛ࣍ xʹ͍͖ͭͯ߱ͷॱʹཧ͠ɼx2 ͷɼxͷɼఆ߲Λ͑Αɽ

1. x2 + 2y2 − 3xy + 4y2 + 2xy 2. −x2 + xy2 − 3xy2 + 2x2 3. 3x2 − 12xy + 4 + 3x2 − 2x + 5

ʲղʳ

1. x2 + 2y2 − 3xy + 4y2 + 2xy

= x2 + (2xy − 3xy) + (2y2 + 4y2)

= x2 − xy + 6y2

͜ΕΑΓɼx2 ͷ 1ɼxͷ −yɼఆ߲ 6y2 Ͱ͋Δɽ ! x2 + (−y)x + 6y2 ͱΈͳͤΔͨΊ

2. −x2 + xy2 − 3xy2 + 2x2

= (−x2 + 2x2) + (xy2 − 3xy2)

= x2 − 2y2x

͜ΕΑΓɼx2 ͷ 1ɼxͷ −2y2ɼఆ߲ͳ͠Ͱ͋Δɽ

3. 3x2 − 12xy + 4 + 3x2 − 2x + 5

= (3x2 + 3x2) + (−12xy − 2x) + (4 + 5)

= 6x2 + (−12y − 2)x + 9 ! 6x2 − (12y + 2)x + 9
ͱͯ͠Α͍͕ɼ−( ) Ͱ͘͘Δ
ͱ͖ʹࢉܭϛε͕ੜ͍͢͡͠ɼ
͘͘Βͳͯ͘ͳ͍ɽ

͜ΕΑΓɼx2 ͷ 6ɼxͷ −12y − 2ɼఆ߲ 9Ͱ͋Δɽ
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ʲ࿅श 22ɿ͖߱ͷॱʳ
(1) 4a2 + a3 − 3 + a2 − 1Λཧ͠ɼ͖߱ͷॱʹཧ͠ͳ͍͞ɽ·ͨɼ͜ͷࣜԿ͔ࣜ࣍ɽ

(2) ]ͷଟ߲ࣜʹ͍ͭͯɼ࣍ ]ͷจࣈʹண͖ͯ߱͠ͷॱʹฒɼࣜͷ࣍ɼఆ߲Λ͑Αɽ

1) 2cb − 3a − 2c2a [c] 2) 3k2x + 2kx2 + 4kx + 4k − 3 [x]

ʲղʳ

(1) 4a2 + a3 − 3 + a2 − 1 = 5a2 + a3 − 4 !ಉྨ߲Λ·ͱΊͨ

= a3 + 5a2 − 4 !߲͖ͷॱʹཧͨ͠

ࣜͷ࣍ Ͱ͋Δɽࣜ࣍3
(2) 1) 2cb − 3a − 2c2a = −2c2a + 2cb − 3a = −2ac2 + 2bc − 3a

ఆ߲ −3aɼ߲ −2ac2 ͷ࣍ 2͕Ұ൪͍ߴͷͰɼ2ࣜ࣍ɽ
2) 3k2x + 2kx2 + 4kx + 4k − 3 = 2kx2 + (3k2 + 4k)x + 4k − 3
ఆ߲ 4k − 3ɼ߲ 2kx2 ͷ࣍ 2͕Ұ൪͍ߴͷͰɼ2ࣜ࣍ɽ

F. ๏ଇɼަ๏ଇɼల։

๏ଇ A(B +C) = AB + ACɼ(A + B)C = AC + BCɼަ๏ଇ AB = BAଟ߲ࣜʹཱ͓͍ͯ͢Δɽ

ͨͱ͑ɼ͜ΕΛͯͬ (x2 + 3)(x2 − 4x + 5)࣍ͷΑ͏ʹ͢ࢉܭΔɽ

(x2 + 3)(x2 − 4x + 5) = (x2 + 3)A ˡ x2 − 4x + 5 Λ A ͱ͓͍ͨ

= x2A + 3A ˡ๏ଇ (A + B)C = AC + BC Λͨͬ

= x2(x2 − 4x + 5) + 3(x2 − 4x + 5) ˡ A Λ x2 − 4x + 5 ʹͨ͠

= x4 − 4x3 + 5x2 + 3x2 − 12x + 15 ˡ๏ଇ A(B +C) = AC + BC Λͨͬ

= x4 − 4x3 + 8x2 − 12x + 15 ˡಉྨ߲Ͱ·ͱΊ͖߱ͷॱʹฒͨ

͜͜Ͱɼx2 − 4x + 5Λ Aͱ͓͍ͯͨ͠ࢉܭɽ݁Ռతʹɼɾ1ɾͭɾͷɾଟɾ߲ɾࣜɾΛɾ1ɾͭɾͷɾจɾࣈɾͷɾΑɾ͏ɾʹɾ͠ɾͯɾѻɾͬɾͨ

͜ͱʹͳΔɽ͜ͷํݟޙࠓɼۃΊͯॏཁͱͳΔɽ

্ͨͩ͠ͷࢉܭʹ͍ͭͯɼ׳Εͯ͘ΔͱɼࠨԼͷΑ͏ʹࢉܭͰ͖ΔΑ͏ʹͳΔɽ

x2 −4x 5
x2 x4 1© −4x3 2© 5x2 3©

3 3x2 4© −12x 5© 15 6©

දͷ 1©, 2©, · · · ɼࠨͷࣜͷ 1©,

2©, · · · ʹରԠ͍ͯ͠Δɽ

1©
2©

3©

4©
5©

6©

(x2 + 3) (x2 − 4x + 5) =
1©

x4 −
2©

4x3 +
3©

5x2 +
4©

3x2 −
5©

12x +
6©

15

= x4 − 4x3 + 8x2 − 12x + 15

͜ͷΑ͏ʹɼʮଟ߲ࣜͲ͏͠ͷੵ*20Λͯ͠ࢉܭɼ୯߲͚ࣜͩͷʹ͢Δ͜

ͱʯΛల։ (expansion)͢Δͱ͍͏ɽ0Ͱͳ͍ 2ͭͷଟ߲ࣜʹ͍ͭͯɼ͕࣍ mͷࣜͱ͕࣍ nͷࣜͷੵΛ

ల։͢Δͱɼ࣍ m + nͷଟ߲ࣜʹͳΔɽ

*20 ଟ߲ࣜͷআ๏ֶ IIͰֶͿɽ
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ʲ࿅श 23ɿల։ͷૅجʙͦͷ̍ʙʳ
A͕࣍ͷࣜͷͱ͖ɼ(3x + y)AΛల։͠ɼxʹ͍ͭͯͷ͖߱ͷॱʹཧ͠ͳ͍͞ɽ

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

ʲղʳ

(1) (3x + y)Aʹ A = x + yΛೖͯ͠

(3x + y)(x + y) = 3x2 + 3xy + xy + y2 !

x y
3x 3x2 3xy
y xy y2

= 3x2 + 4xy + y2 ! x ͷ͖߱ͷॱʹཧͨ͠

(2) (3x + y)A = (3x + y)(2x2 − 3x + 5)

= 6x3 − 9x2 + 15x + 2x2y − 3xy + 5y !

2x2 −3x 5
3x 6x3 −9x2 15x
y 2x2y −3xy 5y

= 6x3 + (2y − 9)x2 + (−3y + 15)x + 5y ! x ͷ͖߱ͷॱʹཧͨ͠

(3) (3x + y)A = (3x + y)(2x − 6y + 1)

= 6x2 − 18xy + 3x + 2xy − 6y2 + y !

2x −6y 1
3x 6x2 −18xy 3x
y 2xy −6y2 y

= 6x2 + (−16y + 3)x − 6y2 + y !ಉྨ߲Λ·ͱΊɼx ͷ͖߱ͷॱ
ʹཧͨ͠

ʲ࿅श 24ɿల։ͷૅجʙͦͷ̎ʙʳ
A = 2x + y, B = 3x − 2y − 1ͷͱ͖ɼҎԼͷ͍ʹ͑Αɽ

(1) ੵ ABΛల։͠ɼxʹ͍ͭͯͷ͖߱ͷॱʹཧ͠ͳ͍͞ɽ

(2) ੵ ABͷ xͷ͕ 3ʹ͍͠ͱ͖ɼyͷΛٻΊͳ͍͞ɽ

ʲղʳ

(1) AB = (2x + y)(3x − 2y − 1) = 6x2 − 4xy − 2x + 3xy − 2y2 − y !

3x −2y −1
2x 6x2 −4xy −2x
y 3xy −2y2 −y

= 6x2 − xy − 2x − 2y2 − y

= 6x2 + (−y − 2)x − 2y2 − y ! x ͷ͖߱ͷॱʹཧͨ͠

(2) xͷ −y − 2ͳͷͰ −y − 2 = 3Ͱ͋ΕΑ͍ɽ

͜ΕΛղ͍ͯ y = −5ɽ
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3. ଟ߲ࣜͷ๏ͷެࣜ

Ε׳Γฦ͠࿅श͠Α͏ɽ܁ͯͬࢥͷͷΑ͏ͳͷͩͱࢉग़ͯ͘Δެࣜʹ͍ͭͯɼֻ͚ޙࠓ

ͯ͘Δͱଟ߲ࣜͷల։͕֨ஈʹૣ͘ਖ਼֬ʹͳΔɽ

A. தֶͷ෮श

ͷʮࠨ i)͏·͍ࢉܭͷΓํʢ˓ʣʯͰɼࣹతʹͰ͖ΔΑ͏ʹ෮श͠Α͏ɽ
ฏํͷެࣜ

1◦ (a + b)2 = a2 + 2ab + b2, (a − b)2 = a2 − 2ab + b2

i) ͷΓํʢ˓ʣࢉܭ͍·͏

(3x + 2)2 = 9x2 + 2 · (3x) · 2 + 4︸!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!︸
ΕΔͱলུͰ͖Δ׳

= 9x2 + 12x + 4

ii) ී௨ͷࢉܭͷΓํʢʷʣ

(3x + 2)2 = (3x + 2)(3x + 2)

= 9x2 + 6x + 6x + 4

= 9x2 + 12x + 4

ͱࠩͷੵͷެࣜ

2◦ (a + b)(a − b) = a2 − b2

i) ͷΓํʢ˓ʣࢉܭ͍·͏

(5x + 2y)(5x − 2y)

= (5x)2 − (2y)2
︸!!!!!!!!!︷︷!!!!!!!!!︸
ΕΔͱলུͰ͖Δ׳

= 25x2 − 4y2

ii) ී௨ͷࢉܭͷΓํʢʷʣ

(5x + 2y)(5x − 2y)

= 25x2 − 10xy + 10yx − 4y2

= 25x2 − 4y2

ܗͷੵͷެࣜʙಛघࣜ࣍1

3◦ (x + b)(x + d) = x2 + (b + d)x + bd

i) ͷΓํʢ˓ʣࢉܭ͍·͏

(x + 3y)(x − 4y)

= x2 + (3y − 4y)x + (3y) · (−4y)︸!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︸
ΕΔͱলུͰ͖Δ׳

= x2 − xy − 12y2

ii) ී௨ͷࢉܭͷΓํʢʷʣ

(x + 3y)(x − 4y)

= x2 − 4xy + 3yx − 12y2

= x2 − xy − 12y2
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ʲྫ 25ʳ ҎԼͷల։Λ͠ͳ͍͞ɽͨͩ͠ɼ4. Ҏ߱ A = x − 3, B = x + 3, C = x − 1ͱ͢Δɽ

1. (a + 4)2 2. (x + 2y)(x − 2y) 3. (p + 2)(p − 4) 4. A2 5. AB 6. AC

ʲղʳ

1. (a + 4)2 = a2 + 8a + 16 !ʰฏํͷެࣜʱ(p.18)

2. (x + 2y)(x − 2y) = x2 − 4y2 !ʰͱࠩͷੵͷެࣜʱ(p.18)

3. (p + 2)(p − 4) = p2 − 2p − 8 !ʰ1 ʱ(p.18)ܗͷੵͷެࣜʙಛघࣜ࣍

4. A2 = (x − 3)2 = x2 − 6x + 9 !ʰฏํͷެࣜʱ(p.18)

5. AB = (x − 3)(x + 3) = x2 − 9 !ʰͱࠩͷੵͷެࣜʱ(p.18)

6. AC = (x − 3)(x − 1) = x2 − 4x + 3 !ʰ1 ʱ(p.18)ܗͷੵͷެࣜʙಛघࣜ࣍

B. ͷ༗ཧԽ

ʹࠜ߸ʢ
√
ɹ ʣΛͭʹ͓͍ͯɼͷࠜ߸Λແ͘͠ɼ༗ཧʹม͑Δ͜ͱΛɼͷ༗ཧ

Խ (rationalization)ͱ͍͏*21ɽ

3√
3 −
√

2
=

3
(√

3 +
√

2
)

(√
3 −
√

2
) (√

3 +
√

2
) ˡͱࢠʹ

(√
3 +
√

2
)
Λֻ͚Δ

=
3
(√

3 +
√

2
)

(√
3
)2 −

(√
2
)2 = 3

√
3 + 3

√
2 ˡʰͱࠩͷੵͷެࣜʱ(p.18)

ʲྫ 26ʳ ҎԼͷͷΛ༗ཧԽ͠ͳ͍͞ɽ

1. 4√
6 +
√

2
2.
√

6 +
√

3√
3 + 1

3.
√

5 +
√

2√
5 −
√

2

ʲղʳ

1. 4√
6 +
√

2
=

4
(√

6 −
√

2
)

(√
6 +
√

2
) (√

6 −
√

2
)

=
4

(√
6 −
√

2
)

4
=
√

6 −
√

2 !ʰͱࠩͷੵͷެࣜʱ(p.18)

2.
√

6 +
√

3√
3 + 1

=

(√
6 +
√

3
) (√

3 − 1
)

(√
3 + 1

) (√
3 − 1

) =
3
√

2 −
√

6 + 3 −
√

3
2

!ʰͱࠩͷੵͷެࣜʱ(p.18)

3.
√

5 +
√

2√
5 −
√

2
=

(√
5 +
√

2
) (√

5 +
√

2
)

(√
5 −
√

2
) (√

5 +
√

2
)

=

(√
5 +
√

2
)2

3
!ʰͱࠩͷੵͷެࣜʱ(p.18)

=

(√
5
)2
+ 2
√

10 +
(√

2
)2

3
=

7 + 2
√

10
3

!ʰฏํͷެࣜʱ(p.18)

*21 ͜ΕʹΑͬͯɼۙࣅΛٻΊ͘͢ͳΔɽԼͷྫͰ͍͑ʢ
√

2 & 1.414ɼ
√

3 & 1.732 ͱ͢Δʣ
3√

3 −
√

2
& 3 ÷ (1.732 − 1.414) = 3 ÷ 0.318ɼ 3

√
3 + 3

√
2 & 3 × (1.732 + 1.414) = 3 × 3.146
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ʲ࿅श 27ɿͷ༗ཧԽʳ


2√

7 +
√

3
,

√
6 + 2√
6 − 2

Λ༗ཧԽ͠ͳ͍͞ɽ

ʲղʳ 2√
7 +
√

3
=

2
(√

7 −
√

3
)

(√
7 +
√

3
) (√

7 −
√

3
) =

2
(√

7 −
√

3
)

4 2 =

√
7 −
√

3
2

√
6 + 2√
6 − 2

=

(√
6 + 2

) (√
6 + 2

)

(√
6 − 2

) (√
6 + 2

) =

(√
6 + 2

)2

2
!ʰͱࠩͷੵͷެࣜʱ(p.18)

=
10 + 4

√
6

2
= 5 + 2

√
6 !ʰฏํͷެࣜʱ(p.18)

C. ͷੵͷҰൠతͳެࣜࣜ࣍1

(ax + b)(cx + d)Λల։͢Δͱ cx d

ax acx2 adx

b bcx bd

1©
2©

3©
4©

(ax + b) (cx + d) =
1©

acx2 +
2©

adx +
3©

bcx +
4©

bd = acx2 + (ad + bc)︸!!!!!︷︷!!!!!︸
֎Ͳ͏͠ͷੵʴதͲ͏͠ͷੵ

x + bd

ͱͳΔɽ͜ΕΛ͍ɼͨͱ͑ (2x + 3y)(5x − 4y)࣍ͷΑ͏ʹ͢ࢉܭΔɽ

i) ͷΓํʢ˓ʣࢉܭ͍·͏

(2x + 3y)(5x − 4y)

= 10x2 + (−8y + 15y)x + (3y) · (−4y)︸!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︸
ΕΔͱলུͰ͖Δ׳

= 10x2 + 7xy − 12y2

ii) ී௨ͷࢉܭͷΓํʢʷʣ

(2x + 3y)(5x − 4y)

= 10x2 − 8xy + 15yx − 12y2

= 10x2 + 7xy − 12y2

ܗͷੵͷެࣜʙҰൠࣜ࣍1

4◦ (ax + b)(cx + d) = acx2 + (ad + bc)x + bd

͜ͷެࣜͷ (ad + bc)ͷ෦ʮʢ֎Ͳ͏͠ͷੵʢadʣʣ+ʢதͲ͏͠ͷੵʢbcʣʣʯͱ֮͑ΔͱΑ͍ɽ

ʲྫ 28ʳ ͷଟ߲ࣜΛల։͠ཧͤΑɽ࣍

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

ʲղʳ

1. xͷ 1 · 1 + 2 · 2 = 5ɼ(x + 2)(2x + 1) = 2x2 + 5x + 2 !

××
(x + 2) (2x + 1)

2. xͷ 2 · (−2) + 3 · 3 = 5ɼ(2x + 3)(3x − 2) = 6x2 + 5x − 6 !

××
(2x + 3) (3x − 2)

3. xͷ 5 · (−y) + (−3y) · 2 = −11yɼ

(5x − 3y)(2x − y) = 10x2 − 11xy + 3y2 !

××
(5x − 3y) (2x − y)

4. xͷ 3 · (3y) + (−y) · 2 = 7yɼ

(3x − y)(2x + 3y) = 6x2 + 7xy − 3y2

20 · · · ୈ 1ষ ͱࣜ —13th-note—



D. ཱํͷެࣜ 1

(a + b)3 Λల։͢Δͱ

a2 2ab b2

a a3 2a2b ab2

b ba2 2ab2 b3

(a + b)3 = (a + b)(a + b)2 =

1©
2©

3©

4©
5©

6©

(a + b) (a2 + 2ab + b2)

=
1©

a3 +
2©

2a2b +
3©

ab2 +
4©

ba2 +
5©

2ab2 +
6©

b3

= a3 + 3a2b + 3ab2 + b3

ͱͳΔɽ͜ΕΛ͍ɼͨͱ͑ (2x + y)3 ࣍ͷΑ͏ʹ͢ࢉܭΔɽ

i) ͷΓํʢ˓ʣࢉܭ͍·͏

(2x + y)3

= (2x)3 + 3 · (2x)2y + 3 · (2x)y2 + y3
︸!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︸

ΕΔͱলུͰ͖Δ׳

= 8x3 + 12x2y + 6xy2 + y3

ii) ී௨ͷࢉܭͷΓํʢʷʣ

(2x + y)3

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

= (2x + y)(4x2 + 4xy + y2)

= 8x3 + 8x2y + 2xy2 + 4x2y + 4xy2 + y3

= 8x3 + 12x2y + 6xy2 + y3

ΔΑ͏ʹɼ(aݟϖʔδͰ࣍ − b)3 = a3 − 3a2b + 3ab2 − b3 Γཱͭɽ

ཱํͷެࣜ 1

5◦ (a + b)3 = a3 + 3a2b + 3ab2 + b3 , (a − b)3 = a3 − 3a2b + 3ab2 − b3

ʲྫ 29ʳ
1. a = 5x, b = 2ͷͱ͖ɼ3a2b, 3ab2 ͷΛͦΕͧΕٻΊΑɽ

2. ͷଟ߲ࣜΛల։ͤΑɽ࣍

(a) (x + 2)3 (b) (x + 4)3 (c) (2x + 1)3 (d) (3x + 2)3

ʲղʳ

1. 3a2b = 3 · (5x)2 · 2 = 150x2, 3ab2 = 3 · 5x · 22 = 60x
2. (a) (x + 2)3 = x3 + 3 · x2 · 2 + 3 · x · 22 + 23

= x3 + 6x2 + 12x + 8

!ʰཱํͷެࣜ 1 (ɦp.21)

(b) (x + 4)3 = x3 + 3 · x2 · 4 + 3 · x · 42 + 43

= x3 + 12x2 + 48x + 64

(c) (2x + 1)3 = (2x)3 + 3 · (2x)2 · 1 + 3 · (2x) · 12 + 13

= 8x3 + 12x2 + 6x + 1

(d) (3x + 2)3 = (3x)3 + 3 · (3x)2 · 2 + 3 · (3x) · 22 + 23

= 27x3 + 54x2 + 36x + 8
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(a − b)3 = a3 − 3a2b + 3ab2 − b3 ʹ͍ͭͯɼެࣜ (a + b)3 = a3 + 3a2b + 3ab2 + b3 Ͱॲཧ͢Δ΄͏͕Α

͍ɽͨͱ͑ɼ(a − 2b)3 ͷࢉܭ࣍ͷΑ͏ʹͳΔɽ

(a − 2b)3 =
{
a + (−2b)

}3
ˡ 2b ΛҾ͘͜ͱͱ (−2b) Λ͢͜ͱಉ͡

= a3 + 3 · a2(−2b) + 3 · a(−2b)2 + (−2b)3
ˡ׳ΕΔͱলུͰ͖Δ

= a3 − 6a2b + 12ab2 − 8b3

Ұൠͷ (a + b)n ͷల։ʹֶ͍ͭͯ AͰֶͿɽ

(a + b)4 = a4 + 4a3b + 6a2b2 + 4ab3 + b4

(a + b)5 = a5 + 5a4b + 10a3b2 + 10a2b3 + 5ab4 + b5

ʲ࿅श 30ɿଟ߲ࣜͷల։ʙཱํͷެࣜ 1ʳ
ͷଟ߲ࣜΛల։ͤΑɽ࣍

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

ʲղʳ

(1) (a − 4)3 = a3 + 3 · a2 · (−4) + 3 · a · (−4)2 + (−4)3

= a3 − 12a2 + 48a − 64

! (a − 4)3 =
{
a + (−4)

}3

(2) (3a − 2)3 = (3a)3 + 3 · (3a)2 · (−2) + 3 · (3a) · (−2)2 + (−2)3

= 27a3 − 54a2 + 36a − 8

! (3a − 2)3

=
{
3a + (−2)

}3

(3) (2a + 5)3 + (2a − 5)3

= (2a)3 + 3 · (2a)2 · 5 + 3 · (2a) · 52 + 53

+ (2a)3 + 3 · (2a)2 · (−5) + 3 · (2a) · (−5)2 + (−5)3

= 8a3 + 150a + 8a3 + 150a = 16a3 + 300a

ʲ࿅श 31ɿ1ࣜ࣍ͷੵͷެࣜʳ
ͷଟ߲ࣜΛల։͠ͳ͍͞ɽ࣍

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

(5) (x + 2y)(x − 3y) (6) (3x + y)(4x − y) (7) (2x + 5y)(3x − y) (8) (2x − y)(5x + y)

ʮ֎Ͳ͏͠ͷੵʴதͲ͏͠ͷੵʯΛ҉ࢉͰͰ͖ΔΑ͏ʹ͠Α͏ɽ

ʲղʳ

(1) x2 + 3x + 2 (2) 2x2 + 5x − 12
(3) 4x2 − 9x − 9 (4) 3x2 − 10x + 3
(5) x2 − xy − 6y2 (6) 12x2 + xy − y2

(7) 6x2 + 13xy − 5y2 (8) 10x2 − 3xy − y2
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E. ཱํͷެࣜ 2

(a + b)(a2 − ab + b2)Λల։͢Δͱ

a2 −ab b2

a a3 −a2b ab2

b ba2 −ab2 b3

1©
2©

3©

4©
5©

6©

(a + b) (a2 − ab + b2) =
1©

a3 −
2©

a2b +
3©

ab2 +
4©

ba2 −
5©

ab2 +
6©

b3

= a3 + b3

ͱͳΔɽ͜ΕΛ͍ɼͨͱ͑ (3x + 1)(9x2 − 3x + 1)࣍ͷΑ͏ʹ͢ࢉܭΔɽ

i) ͷΓํʢ˓ʣࢉܭ͍·͏

(3x + 1)(9x2 − 3x + 1)

= (3x + 1)
{
(3x)2 − (3x) · 1 + 12

}

︸!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︸
ΕΔͱলུͰ͖Δ׳

= 27x3 + 1

ii) ී௨ͷࢉܭͷΓํʢʷʣ

(3x + 1)(9x2 − 3x + 1)

= 27x3 − 9x2 + 3x + 9x2 − 3x + 1

= 27x3 + 1

·ͨɼಉ༷ʹ (a − b)(a2 + ab + b2) = a3 − b3 Γཱͭɽ

ཱํͷެࣜ 2

6◦ (a + b)(a2 − ab + b2) = a3 + b3, (a − b)(a2 + ab + b2) = a3 − b3

ลͷࠨ a ± bͱӈลͷ a3 ± b3 ූ߸͕Ұக͢Δɼͱ͓֮͑ͯ͜͏ɽ

ͨͩ͠ɼ͜ͷެࣜΛల։ͷͨΊʹػ͏ձগͳ͘ɼp.36ʹ͓͚ΔʮҼղʯͰʢํٯʹʣΑ

͘ར༻͞ΕΔɽ

ʲྫ 32ʳ
1. (x + 2)(x2 − 2x + 4), (ab − 3)(a2b2 + 3ab + 9)Λల։ͤΑɽ

2. ͷத͔Βɼ8x3࣍ + 27ʹͳΔͷɼ8x3 − 27ʹͳΔͷΛ 1ͭͣͭબɽ

a) (2x + 3)(4x2 + 6x + 9) b) (2x + 3)(4x2 − 6x + 9) c) (2x + 3)(4x2 − 6x − 9)

d) (2x − 3)(4x2 + 6x + 9) e) (2x − 3)(4x2 − 6x + 9) f) (2x − 3)(4x2 − 6x − 9)

ʲղʳ

1. (x + 2)(x2 − 2x + 4) = x3 + 23 = x3 + 8 !ʰཱํͷެࣜ 2 (ɦp.23)

(ab − 3)(a2b2 + 3ab + 9) = (ab)3 − 33 = a3b3 − 27
2. ެࣜͱݟൺͯ !ූ߸ʹҙͯ͠બ΅

͏ɽͲΕ͕ਖ਼͍͔͠

͔Βͳ͘ͳͬͨΒɼ

ల։ͯ֬͠ೝ͢Ε

Α͍ɽ

(2x + 3)(4x2 − 6x + 9) = (2x)3 + 33

(2x − 3)(4x2 + 6x + 9) = (2x)3 − 33

Ͱ͋ΔͷͰɼ8x3 + 27 b)ɼ8x3 − 27 d)Ͱ͋Δɽ
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F. ల։ެࣜͷ·ͱΊ

ΊΔ͜ͱͰ͋Δɽۃݟͷ͔ʯ͏ͳ͜ͱɼʮ͍ͭɼͲͷల։ެࣜΛࣄେ࠷

ʲ࿅श 33ɿଟ߲ࣜͷల։ͷ࿅शʙͦͷ̍ʙʳ
ͷଟ߲ࣜΛల։ͤΑɽ࣍

(1) (2x − 5y)(2x + 5y) (2) (x + 5)(x − 8) (3) (2x − 5)(4x2 + 10x + 25)

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

1
2

x + 1
3

y
)2

(7) (3a − 2)(4a + 1) (8) (a − 4)(3a + 12) (9) (a2 − 3)(a2 + 7)

(10)
(
3a − 1

2
b
)2

(11) (−2ab + 3c)(2ab + 3c) (12)
(
a + 1

2
b
)3

(13) (p + q)(3p2 − 3pq + 3q2) (14) (2x + 4y)3

ʲղʳ

(1)ʢ༩ࣜʣ= (2x)2 − (5y)2 = 4x2 − 25y2 !ʰͱࠩͷੵͷެࣜʱ(p.18)

(2)ʢ༩ࣜʣ= x2 + (5 − 8)x + 5 · (−8) = x2 − 3x − 40 ! ʰ1 ʱ(p.18)ܗͷੵͷެࣜʙಛघࣜ࣍

(3)ʢ༩ࣜʣ= (2x)3 − 53 = 8x3 − 125 !ʰཱํͷެࣜ 2ʱ(p.23)

(4)ʢ༩ࣜʣ= x3 + 3x2 · (−3) + 3x · (−3)2 + (−3)3 = x3 − 9x2 + 27x − 27 !ʰཱํͷެࣜ 1ʱ(p.21)

(5)ʢ༩ࣜʣ= 2x2 + {2 · (−3) + 1 · 1} x − 3 = 2x2 − 5x − 3 ! ʰ1 ʱ(p.20)ܗͷੵͷެࣜʙҰൠࣜ࣍

(6)ʢ༩ࣜʣ=
(

1
2

x
)2
+ 2 · 1

2
x · 1

3
y +

(
1
3

y
)2
=

1
4

x2 +
1
3

xy + 1
9

y2 !ʰฏํͷެࣜʱ(p.18)

(7)ʢ༩ࣜʣ= 12a2 + {3 · 1 + (−2) · 4} x − 2 = 12a2 − 5a − 2 ! ʰ1 ʱ(p.20)ܗͷੵͷެࣜʙҰൠࣜ࣍

(8)ʢ༩ࣜʣ= 3(a − 4)(a + 4) !ʰ1 ʱܗͷੵͷެࣜʙҰൠࣜ࣍
(p.20) ͰࢉܭͰ͖Δ

= 3(a2 − 16) = 3a2 − 48 !ʰͱࠩͷੵͷެࣜʱ(p.18)

(9)ʢ༩ࣜʣ= (a2)2 + (−3 + 7)a2 + (−3) · 7 = a4 + 4a2 − 21 ! ʰ1 ʱ(p.18)ܗͷੵͷެࣜʙಛघࣜ࣍

(10)ʢ༩ࣜʣ= (3a)2 − 2 · 3a · 1
2

b +
(

1
2

b
)2
= 9a2 − 3ab + 1

4
b2 !ʰฏํͷެࣜʱ(p.18)

(11)ʢ༩ࣜʣ= (3c − 2ab)(3c + 2ab) !ެࣜΛ͑ΔΑ͏͢ॱ൪Λมߋ

= 9c2 − 4a2b2 !ʰͱࠩͷੵͷެࣜʱ(p.18)

(12)ʢ༩ࣜʣ= a3 + 3a2 · 1
2

b + 3a ·
(

1
2

b
)2
+

(
1
2

b
)3

= a3 +
3
2

a2b + 3
4

ab2 +
1
8

b3 !ʰཱํͷެࣜ 1ʱ(p.21)

(13)ʢ༩ࣜʣ= 3(p + q)(p2 − pq + q2) !ެࣜΛ͑ΔΑ͏ʹͨ͠

= 3(p3 + q3) = 3p3 + 3q3 !ʰཱํͷެࣜ 2ʱ(p.23)

(14)ʢ༩ࣜʣ= {2(x + 2y)}3 = 23 · (x + 2y)3 ๏ଇࢦ! iii) (p.12)

= 8(x3 + 6x2y + 12xy2 + 8y3)

= 8x3 + 48x2y + 96xy2 + 64y3 !ʰཱํͷެࣜ 1ʱ(p.21)
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4. ల։ͷ
3.ʰଟ߲ࣜͷ๏ͷެࣜʱͰֶΜͩެࣜΛͯ͠༻͍Δͱɼෳࡶͳࣜͷ͔͕ࢉܭͳΓ༰қʹͰ͖ΔΑ͏

ʹͳΔɽ͜͜Ͱɼදతͳ 2ͭͷͷํ๏ΛऔΓ্͛Δɽ

A. ࣜͷҰ෦Λ·ͱΊΔ

ଟ߲ࣜͷҰ෦Λ 1ͭͷจࣈͱ͓͘ͱɼࠓ·Ͱͷެ͕ࣜΑΓ͑͘Δɽͨͱ͑

(x + y + 3)(x + y − 2) = (M + 3)(M − 2) ˡ M = x + y ͱ͓͖ɼࣜͷҰ෦ΛҰͭͷจࣈͱΈͳ͢

= M2 + M − 6 ˡʰ1 ʱ(p.18)ܗͷੵͷެࣜʙಛघࣜ࣍

= (x + y)2 + (x + y) − 6 ˡ M Λ x + y ʹ͢

= x2 + 2xy + y2 + x + y − 6 ˡʰฏํͷެࣜʱ(p.18)

ͷΑ͏ʹల։Ͱ͖Δɽ

ɼ(xʹ࣍ + y − z)(x − y + z)ͷల։Λ͑ߟΔɽ−y + z = −(y − z)ʹҙͯ͠ɼ࣍ͷΑ͏ʹࢉܭͰ͖Δɽ

(x + y − z)(x − y + z) = {x + (y − z)} {x − (y − z)} ˡ −y + z = −(y − z)

= (x + A)(x − A) ˡ A = y − z ͱ͓͖ɼࣜͷҰ෦Λ̍ͭͷจࣈͱΈͳ͢

= x2 − A2
ˡʰͱࠩͷੵͷެࣜʱ(p.18)

= x2 − (y − z)2
ˡ A Λ y − z ʹ͢

= x2 − (y2 − 2yz + z2) ˡʰฏํͷެࣜʱ(p.18)

= x2 − y2 + 2yz − z2
ˡූ߸ʹҙͯ͠ ( ) Λ֎͢

ʲྫ 34ʳ ͷଟ߲ࣜΛల։ͤΑɽ࣍

1. (x + y − 5)(x + y + 3) 2. (x + y + z)(x + y − z) 3. (a2 + a − 1)(a2 − a − 1)

ʲղʳ

1. (x + y)͕ڞ௨͍ͯ͠Δ͜ͱʹண͠Α͏ɽ

(x + y − 5)(x + y + 3) = (x + y)2 − 2(x + y) − 15 ! ʰ1 ʱ(p.18)ܗͷੵͷެࣜʙಛघࣜ࣍

= x2 + 2xy + y2 − 2x − 2y − 15 !ʰฏํͷެࣜʱ(p.18)

2. (x + y)͕ڞ௨͍ͯ͠Δ͜ͱʹண͠Α͏ɽ

(x + y + z)(x + y − z) = (x + y)2 − z2 !ʰͱࠩͷੵͷެࣜʱ(p.18)

= x2 + 2xy + y2 − z2 !ʰฏํͷެࣜʱ(p.18)

3. (a2 − ௨͍ͯ͠Δ͜ͱʹண͠Α͏ɽڞ͕(1

(a2 + a − 1)(a2 − a − 1) = (a2 − 1)2 − a2 !ʰͱࠩͷੵͷެࣜʱ(p.18)

= a4 − 2a2 + 1 − a2 !ʰฏํͷެࣜʱ(p.18)

= a4 − 3a2 + 1
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௨෦ΛڞΕΔ·ͰɼࣜͷҰ෦׳ A X ͳͲͰ͓͖͔͑Α͏ɽͦͯ͠࠷ऴతʹɼલͷྫ

ͷΑ͏ʹ͓͖͔͑ͣʹͰ͖ΔΑ͏ʹͳΖ͏ɽ

B. 3߲ͷฏํͷެࣜ

ࣜͷҰ෦Λ·ͱΊΔ͜ͱʹΑͬͯɼ(a + b + c)2 ͷల։࣍ͷΑ͏ʹͰ͖Δɽ

(a + b + c)2 = {(a + b) + c}2 = (a + b)2 + 2(a + b)c + c2
ˡ a + b Λ·ͱΊͯͯ͑ߟʰฏํͷެࣜʱ(p.18)

= a2 + 2ab + b2 + 2ca + 2bc + c2
ˡʰฏํͷެࣜʱ(p.18)

= a2 + b2 + c2 + 2ab + 2bc + 2ca ˡ͜ͷॱ൪ʹ͢Δͱ͕ࣜݟ͍͢

Ͱ͋Δ͔Βɼ(a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca͕Γཱͭɽ

͜ͷల։ͷ݁Ռɼ3߲ͷฏํͷެࣜͱΑΕɼͨͱ͑ (2x + y − 3)2 ࣍ͷΑ͏ʹࢉܭͰ͖Δɽ

i)͏·͍ࢉܭͷΓํʢ˓ʣ

(2x + y − 3)2

= (2x)2 + y2 + 32 + 2 · 2xy + 2 · y(−3) + 2 · (−3)2x
︸!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︷︷!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!︸

ΕΔͱলུͰ͖Δ׳

= 4x2 + y2 + 9 + 4xy − 6y − 12x

ii)ී௨ͷࢉܭͷΓํʢʷʣ

(2x + y − 3)2

= (2x + y − 3)(2x + y − 3)

= 4x2 + 2xy − 6x + 2yx + y2 − 3y − 6x − 3y + 9

= 4x2 + y2 + 9 + 4xy − 6y − 12x

3߲ͷฏํͷެࣜ

7◦ (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca

ʲྫ 35ʳ࣍ͷଟ߲ࣜΛల։ͤΑɽ
1. (3a − b + 3c)2 2. (a2 + a − 1)2

ʲղʳ

1. (3a − b + 3c)2 = 9a2 + b2 + 9c2 − 6ab − 6bc + 18ca !ʰ3 ߲ͷฏํͷެࣜʱ(p.26)

2. (a2 + a − 1)2 = (a2)2 + a2 + 1 + 2a2 · a + 2a · (−1) + 2 · (−1) · a2

= a4 + 2a3 − a2 − 2a + 1

C. ͷॱংͷࢉֻ͚

14 × 16 × 5ͷࢉܭɼ14 × (16 × 5) = 14 × 80ͱ͢ΔͱָʹͰ͖Δɽ

ଟ߲ࣜͷల։ʹ͓͍ͯɼ
ɾ
ֻ
ɾ
͚
ɾ
ࢉ
ɾ
ͷ
ɾ
ॱ
ɾ
ং
ɾ
Λ
ɾ
ߟ
ɾ
͑
ɾ
Δ
ɾ
ͱָ͕ࢉܭʹͰ͖Δ͜ͱ͕͋Δɽ

(a − b)2(a + b)(a2 + ab + b2) ˡલ͔Βॱʹ͢ࢉܭΔͱͱͯେม

= (a − b)(a + b)(a − b)(a2 + ab + b2) ˡ (a − b)  (a + b) ͱ૬ੑ͕͍͍͠

=
{
(a − b)(a + b)

} {
(a − b)(a2 + ab + b2)

}
ˡ (a − b)  (a2 + ab + b2) ͱ૬ੑ͕͍͍

= (a2 − b2)(a3 − b3) ˡʰͱࠩͷੵͷެࣜʱ(p.18) ͱʰཱํͷެࣜ̍ʱ(p.21)

= a5 − a3b2 − a2b3 + b5
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p.12ͰֶΜͩ A3B3 = (AAA) · (BBB) = (AB) · (AB) · (AB) = (AB)3 ॏཁͳಇ͖Λ͢Δɽ

(x + 1)3(x − 1)3
ˡ (x + 1)(x − 1) Λ 3 ճֻ͚Δ͜ͱͱಉ͡

= {(x + 1)(x − 1)}3

= (x2 − 1)3
ˡʰͱࠩͷੵͷެࣜʱ(p.18)

= x6 − 3x4 + 3x2 − 1ɹɹ ˡʰཱํͷެࣜ̍ʱ(p.21)ɼ
(
x2

)3
= x2 · x2 · x2 = x6 ʹҙ

Δ͜ͱ͕Ͱ͖Δ߹͋Δɽ࡞௨͢ΔࣜΛڞͯ͠ɼͷॱংΛࢉֻ͚

(x + 1)(x + 3)(x − 2)(x − 4) ˡ +1 − 2  +3 − 4 ಉ݁͡ՌʹͳΔ͜ͱʹ

= {(x + 1)(x − 2)} {(x + 3)(x − 4)} ˡֻ͚ࢉͷॱ൪ΛೖΕସ͑ͨ

= (x2 − x − 2)(x2 − x − 12) ˡ x2 − x ௨͍ͯ͠Δڞ͕

=
{
(x2 − x) − 2

} {
(x2 − x) − 12

}

= (x2 − x)2 − 14(x2 − x) + 24 ˡ x2 − x ʹ͍ͭͯల։ͨ͠

= (x4 − 2x3 + x2) − 14x2 + 14x + 24 ˡ (x2 − x)2 ͷల։ͰϛεΛ͠ͳ͍Α͏ʹ

= x4 − 2x3 − 13x2 + 14x + 24 ˡಉྨ߲Λ·ͱΊͨ

ʲྫ 36ʳ࣍ͷଟ߲ࣜΛల։ͤΑɽ
1. (x − 1)(x − 3)(x + 3)(x + 1) 2. (a + b)3(a − b)3 3. (a − 1)(a − 2)(a − 3)(a − 4)

ʲղʳ

1. (x − 1)ͱ (x + 1)ͷੵͱɼ(x − 3)ͱ (x + 3)ͷੵ͠ࢉܭ͍͢ɽ

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

= (x2 − 1)(x2 − 9) !ʰͱࠩͷੵͷެࣜʱ(p.18)

= x4 − 10x2 + 9 !ʰ1 ʱܗͷੵͷެࣜʙಛघࣜ࣍
(p.18)

2. ༩͑ΒΕͨࣜɼ(a + b)(a − b)શମͷ 3Ͱ͋Δɽ

ʢ༩ࣜʣ= {(a + b)(a − b)}3 ๏ଇࢦ! (p.12)

=
{
(a2 − b2)

}3
!ʰͱࠩͷੵͷެࣜʱ(p.18)

= (a2)3 + 3 · (a2)2 · (−b2) + 3 · (a2) · (−b2)2 + (−b2)3 !ʰཱํͷެࣜ 1ʱ(p.21)

= a6 − 3a4b2 + 3a2b4 − b6 !ʰฏํͷެࣜʱ(p.18)ɼ
๏ଇࢦ (p.12)
(a4)2 = a8 ʹҙ3. (a − 1)(a − 4)ͱ (a − 2)(a − 3)ʹɼͲͪΒ a2 − 5a͕දΕΔɽ

(a − 1)(a − 2)(a − 3)(a − 4) = {(a − 1)(a − 4)} {(a − 2)(a − 3)}
= (a2 − 5a + 4)(a2 − 5a + 6)

= (a2 − 5a)2 + 10(a2 − 5a) + 24 ! a2 − 5a Λ A ͱ͓͘ͱɼ
(A + 4)(A + 6) = A2 + 10A + 24 ͱ
ͳΔͨΊ= (a4 − 10a3 + 25a2) + 10a2 − 50a + 24

= a4 − 10a3 + 35a2 − 50a + 24
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ʲ ൃ ల 37ɿଟ߲ࣜͷల։ͷ࿅शʙͦͷ̎ʙʳ
ͷଟ߲ࣜΛల։ͤΑɽ࣍

1 (2a − b + c)(2a + b + c) 2 (x + y + z + w)(x + y − z − w)

3 (x − 4)2(x + 5)2 4 (x + y)(x − y)(x2 + xy + y2)(x2 − xy + y2)

5 (a + b)2(a − b)2(a2 + b2)2 6 (x − 1)(x + 2)(x − 3)(x + 4)

ʲղʳ

1 ʢ༩ࣜʣ= {(2a + c) − b} {(2a + c) + b} ! (2a + c) ௨͍ͯ͠Δڞ͕

= (2a + c)2 − b2 !ʰͱࠩͷੵͷެࣜʱ(p.18)

= 4a2 + 4ac + c2 − b2 !ʰฏํͷެࣜʱ(p.18)

2 ʢ༩ࣜʣ= {(x + y) + (z + w)}{(x + y) − (z + w)} ! −z − w = −(z + w) ʹҙ͢Δ

= (x + y)2 − (z + w)2 !ʰͱࠩͷੵͷެࣜʱ(p.18)

= x2 + 2xy + y2 − z2 − 2zw − w2 !ʰฏํͷެࣜʱ(p.18)

3 ༩͑ΒΕͨࣜɼ(x − 4)(x + 5)શମͷ 2Ͱ͋Δɽ

ʢ༩ࣜʣ= {(x − 4)(x + 5)}2

= (x2 + x − 20)2

= (x2)2 + x2 + (−20)2 + 2x2 · x + 2x · (−20) + 2(−20)x2 !ʰ3 ߲ͷฏํͷެࣜʱ(p.26)

= x4 + 2x3 − 39x2 − 40x + 400

4 (x + y)ͱ (x2 − xy + y2)ͷੵ͠ࢉܭ͘͢ɼ

(x − y)ͱ (x2 + xy + y2)ͷੵ͠ࢉܭ͍͢ɽ ! (x + y)(x − y) Λઌʹ͢ࢉܭΔͱɼ
(x2 + xy + y2)(x2 − xy + y2)
͕༨ͬͯ͠·͏ɽ

ʢ༩ࣜʣ= (x − y)(x2 + xy + y2)(x + y)(x2 − xy + y2)

= (x3 − y3)(x3 + y3) !ʰཱํͷެࣜ 2ʱ(p.23)

= x6 − y6 !ʰͱࠩͷੵͷެࣜʱ(p.18)

5 ༩͑ΒΕͨࣜɼ(a + b)(a − b)(a2 + b2)શମͷ 2Ͱ͋Δɽ

ʢ༩ࣜʣ=
{
(a + b)(a − b)(a2 + b2)

}2
๏ଇࢦ! (p.12)

=
{
(a2 − b2)(a2 + b2)

}2
!ʰͱࠩͷੵͷެࣜʱ(p.18)

= (a4 − b4)2

= a8 − 2a4b4 + b8 !ʰฏํͷެࣜʱ(p.18)ɼࢦ๏ଇ
(p.12) ΑΓ (a4)2 = a8 ʹҙ

6 ʢ༩ࣜʣ= (x2 + x − 2)(x2 + x − 12) ! (x − 1)(x + 2) ͱ (x − 3)(x + 4) ʹ
͚ͯɼx2 + x ௨ͯ͠Ͱ͖Δڞ͕

= (x2 + x)2 − 14(x2 + x) + 24 ! x2 + x Λ A ͱ͓͘ͱɼ
(A−2)(A−12) = A2 −14A+24 ͱ
ͳΔͨΊ= (x4 + 2x3 + x2) − 14x2 − 14x + 24

= x4 + 2x3 − 13x2 − 14x + 24
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5. ଟ߲ࣜͷҼ—Ҽղͷૅج

A. ҼͱҼղ

1ͭͷଟ߲ࣜ A͕ɼଟ߲ࣜ BɼCɼ· · · ͷੵͰॻ͚Δͱ͖ɼB
2a2 − 4ab = 1 ·

˜̃ ˜̃ ˜̃ ˜̃ ˜̃ ˜
(2a2 − 4ab)

=
˜
2 ·

˜̃ ˜̃ ˜̃ ˜̃ ˜
(a2 − 2ab)

=
˜̃
2a ·

˜̃ ˜̃ ˜̃ ˜
(a − 2b)

=
˜
2 ·

˜
a ·

˜̃ ˜̃ ˜̃ ˜
(a − 2b)

˜̃ ˜
ͷ͋Δͷɼ

શͯ 2a2 − 4abͷҼ

C ΛɼAͷҼ (factor)ͱ͍͏*22ɽ

1 ͭͷଟ߲ࣜ A ΛෳͷҼʹղ͢Δ͜ͱΛ A ͷҼ

ղ (factorization)ͱ͍͏ɽಛʹஅΓ͕ͳ͚Εɼ͕ͷൣ

ғͰ
ɾ
ͦ
ɾ
Ε
ɾ
Ҏ
ɾ
্
ɾ

ɾ
ղ
ɾ
Ͱ
ɾ
͖
ɾ
ͳ
ɾ
ͰҼղ͢Δ*23ɽ·ܗ͍

Ҽɼʹ͓͚Δʮʯʹ΄΅ରԠ͢Δɽ

B. ௨Ҽڞ

ଟ߲ࣜʹ͓͍ͯɼ֤߲ʹڞ௨͢ΔҼΛڞ௨Ҽ (common factor)ͱ͍͏ɽ

ଟ߲ࣜͷ֤߲ʹڞ௨Ҽ͕͋Εɼ·ͣɼͦΕΛ͔ͬ͜ͷ֎ʹ͘͘Γग़͢*24ɽڞ௨ҼΛ͘͘Γग़͢͜ͱ

ɼҼղʹ͓͍ͯ࠷جຊతɼಉ࠷ʹ࣌ॏཁͳखஈͰ͋Δɽ

2x2y + 3xy2 + xy = 2x
˜̃ ˜
(xy)
௨ڞ

+ 3y
˜̃ ˜
(xy)
ͷ

+ 1
˜̃ ˜
(xy)
Ҽ

3a
˜̃ ˜̃ ˜̃
(x + y)
ɹڞ௨ͷ

+ 2b
˜̃ ˜̃ ˜̃
(x + y)
Ҽɹɹ

= (3a + 2b)(x + y)

= xy(2z + 3y + 1)

ʲྫ 38ʳ ͷࣜΛҼղͤΑɽ࣍

1. 2p2q + pq3 − 2pq 2. a(x + y) − b(x + y) 3. p(2x − y) + q(y − 2x)

ʲղʳ

1. 2p2qͱ pq3 ͱ −2pqͷڞ௨Ҽ 2pqɽ ௨Ҽڞ! pq Λ͘͘Γग़͢
2p q2 −2

2pq 2p2q pq3 −2pq
2p2q + pq3 − 2pq = pq(2p + q2 − 2)

2. a(x + y)ͱ −b(x + y)ͷڞ௨Ҽ x + yͰ͋Δɽx + y = X ͱ͓͘ͱ ΕΕɼX׳! ΛΘͣ
x + y ͷ··ͰΑ͍

a(x + y) − b(x + y) = aX − bX ! x + y = X ͱ͓͘

= (a − b)X ௨Ҽڞ! X Λ͘͘Γग़͢

= (a − b)(x + y) ! X Λ x + y ʹ͢

3. 2x − y = X ͱ͓͚ɼy − 2x = −(2x − y) = −X Ͱ͋Δ͔Β ΕΕɼX׳! ΛΘͣ
2x − y ͷ··ͰΑ͍

p(2x − y) + q(y − 2x) = pX − qX
= (p − q)X ௨Ҽڞ! X Λ͘͘Γग़͢

= (p − q)(2x − y) ! X Λ 2x − y ʹ͢

*22 ͨͩ͠ɼଟ߲ࣜ 1 ҼʹؚΊͳ͍ɽ
*23 ʮૉʯͷׂΛ͢Δଟ߲ࣜߍߴֶͰѻΘΕͳ͍ͨΊͰ͋Δ͕ɼຊདྷʮૉҼղʯͱ͏ݴ͖Ͱ͋Δɽ

*24 Ͱހ௨͠ͳ͍෦Λׅڞ
ɾ
͘
ɾ
͘
ɾ
Γɼڞ௨͢ΔҼΛͦͷ֎ʹ

ɾ
ग़
ɾ
ͨ͢Ίɼ͜ͷಈ͕ࢺසൟʹΘΕΔɽ͜ͷૢ࡞ɼ๏ଇͷٯͷ

ʹࠨͰ͋Γɼ࡞ૢ
ɾ
͘
ɾ
͘
ɾ
Γ
ɾ
ग़
ɾ
ͯ͠ɼӈʹ

ɾ
͘
ɾ
͘
ɾ
Γ
ɾ
ग़
ɾ
ͯ͠Α͍ɽ
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ʲ࿅श 39ɿڞ௨ҼʹΑΔҼղʳ
ͷࣜΛҼղͤΑɽ࣍

(1) 6a2b + 4ab2 − 2ab (2) x(s + 2t) − y(s + 2t) (3) 3a(x − y) + 6b(x − y) + 9c(y − x)

ʲղʳ

(1) 6a2b + 4ab2 − 2ab = 2ab(3a + 2b − 1) ௨Ҽڞ! 2ab Λ͘͘Γग़͢

(2) s + 2t = Aͱ͓͘ͱ ΕΕ׳! A ΛΘͣʹͰ͖ɼ
్தࣜͳ͑͘ΛಘΒΕΔɽ

x(s + 2t) − y(s + 2t) = xA − yA ! s + 2t = A ͱ͓͘

= (x − y)A ௨Ҽڞ! A Λ͘͘Γग़͢

= (x − y)(s + 2t) ! A Λ s + 2t ʹ͢

(3) x − y = X ͱ͓͚ y − x = −X ͳͷͰ ΕΕɼX׳! ΛΘͣ x−y ͷ··ͰΑ͍ɽ

3a(x − y) + 6b(x − y) + 9c(y − x)
= 3a(x − y) + 6b(x − y) − 9c(x − y)
= 3(x − y)(a + 2b − 3c)

a 2b −3c
3(x − y) 3a(x − y) 6b(x − y) −9c(x − y)

3a(x − y) + 6b(x − y) + 9c(y − x)
= 3aX + 6bX − 9cX
= 3X(a + 2b − 3c)
= 3(x − y)(a + 2b − 3c)

C. Ҽղͷత

ͨͱ͑ɼ2002ͱ 2 × 7 × 11 × 13ಉ͡ΛදΘ͕͢ɼ͜ͷ 2ͭͷද͠ํʹͦΕͧΕॴ͕͋Δɽ

·ͣɼ2002ͱ͍͏දݱɼݸେ͖͞Λද͢ͷʹద͍ͯ͠Δɽ͔ͩΒɼͪͨࢲʮ(2 × 7 × 11 × ݸ(13

ͷΓΜ͝ʯͱݴΘͣʮ2002ݸͷΓΜ͝ʯͱ͏ݴɽҰํɼ2 × 7 × 11 × 13ͱ͍͏දݱ 2002ͱ͍͏ͷ

ͭʹ͍ͭͯͷੑ࣭ʢͨͱ͑ɼʮ13ͰׂΓΕΔʯͳͲʣΛΑ͘ද͓ͯ͠Γɼ࣌ʹ༗༻Ͱ͋Δɽ

ࣜʹ͓͍ͯಉ༷ʹɼ͍͠ 2ͭͷࣜ 3x2 − 5x + 2 = (3x − 2)(x − 1)ͷͦΕͧΕʹॴ͕͋Δɽ

3x2 − 5x + 2

• Կ͕͔ࣜ࣍Θ͔Γ͍͢
• ฏํ*25ɼඍɾੵ͕͍͢͠*25

(3x − 2)(x − 1)

•ํఔࣜɾෆ͕ࣜղ͖͍͢*26

•Ҽ͕ݟ͍͢

ͭ·ΓɼͲͪΒͷܗʹॴ͕͋Γɼ߹ʹԠ͍͚ͯ͡ΒΕͳ͍ͱ͍͚ͳ͍ɽͦͷͨΊʹɼల։ɾҼ

ղͲͪΒͷૢ࡞ɼखૣ͘ਖ਼֬ʹͰ͖ͳ͚ΕͳΒͳ͍ɽ

(3x − 2)(x − 1)→ 3x2 − 5x + 2ͷૢ࡞ʢల։ʣ

3x2 − 5x + 2→ (3x − 2)(x − 1)ͷૢ࡞ʢҼղʣ

*25 ฏํֶ IͰɼඍɾੵֶ IIͰֶͿɽ
*26 2 ఔࣜɾෆֶࣜํ࣍ IͰֶͿɽֶ IIҎ߱Ͱɼ༷ʑͳํఔࣜɾෆࣜΛֶͿɽ
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6. ଟ߲ࣜͷҼղͷެࣜ
ҼղΛͰ͖Δͱ͖͕͋Δɽ͑ʹٯ௨Ҽ͕ແͯ͘ɼల։ͷެࣜΛڞ

A. தֶͷ෮श

9x2 + 6xy + y2 ʹڞ௨Ҽ͕ແ͍͕ɼҎԼͷΑ͏ʹҼղͰ͖Δɽ

i) Ҽղ

9x2 + 6xy + y2 = (3x)2 + 2 · (3x) · y + y2

= (3x + y)2

ii) ͦͷݩͱͳ͍ͬͯΔల։ࢉܭ

(3x + y)2 = (3x)2 + 2 · (3x) · y + y2

= 9x2 + 6xy + y2

ฏํͷެࣜ (p.18)ͷٯར༻

1◦ a2 + 2ab + b2 = (a + b)2, a2 − 2ab + b2 = (a − b)2

16a2 − b2 ʹڞ௨Ҽ͕ແ͍͕ɼҎԼͷΑ͏ʹҼղͰ͖Δɽ

i) Ҽղ

16a2 − b2 = (4a)2 − b2

= (4a + b)(4a − b)

ii) ͦͷݩͱͳ͍ͬͯΔల։ࢉܭ

(4a + b)(4a − b) = (4a)2 − b2

= 16a2 − b2

˓2 −˚2 ͷܗΛͨݟΒҼղɼͱ͙͢ʹؾ͚ΔΑ͏ʹͳΖ͏ɽ

ͱࠩͷੵͷެࣜ (p.18)ͷٯར༻

2◦ a2 − b2 = (a + b)(a − b)

x2 + 5x + 6ʹڞ௨Ҽ͕ແ͍͕ɼҎԼͷΑ͏ʹҼղͰ͖Δɽ

i) Ҽղ

x2 + 5x + 6

= x2 + (2 + 3)x + 2 · 3
= (x + 2)(x + 3)

ˡͯ͠ 5ɼֻ͚ͯ 6 ʹͳΔʁ

6 = 1 × 6→  7(× )
6 = 2 × 3→  5(˓)

ii) ͦͷݩͱͳ͍ͬͯΔల։ࢉܭ

(x + 2)(x + 3)

= x2 + (2 + 3)x + 2 · 3
= x2 + 5x + 6

ͷੵͷެࣜࣜ࣍1 (p.20)ͷٯར༻

3◦ x2 + (b + d)x + bd = (x + b)(x + d)
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ʲ࿅श 40ɿҼղͷ࿅शʳ
ͷࣜΛҼղͤΑɽ࣍

(1) x2 + 6x + 9 (2) 4x2 − 12xy + 9y2 (3) a2 − 9 (4) 4x2 − 25y2

(5) x2 − 6x + 8 (6) a2 + 3ab − 18b2 (7) a4 + 4a2 + 4 (8) a4 − 1

(9) x2 − (a − b)2 (10) 4x2 − 9(a − b)2 (11) (a − b)2 + 10(a − b) + 21

ࣗͷ࣮ͨ͠ߦҼղ͕ਖ਼͍͔͠Ͳ͏͔ɼల։ʹΑͬͯ֬ೝͰ͖Δɽ

ʲղʳ

(1)ʢ༩ࣜʣ= x2 + 2 · 3x + 32 = (x + 3)2 !
x 3

x x2 3x
3 3x 9

(2)ʢ༩ࣜʣ= (2x)2 − 2 · (2x)(3y) + (3y)2 = (2x − 3y)2

(3)ʢ༩ࣜʣ= a2 − 32 = (a + 3)(a − 3) !
a −3

a a2 −3a
3 3a −9

(4)ʢ༩ࣜʣ= (2x)2 − (5y)2 = (2x + 5y)(2x − 5y)

(5)ʢ༩ࣜʣ= (x − 2)(x − 4)

(6)ʢ༩ࣜʣ= (a − 3b)(a + 6b)

(7) a2 = Aͱ͓͘ͱɼa4 = A2 Ͱ͋ΔͷͰɼ ΕΕ͓͖͔͑ͣʹͰ͖Δ׳!

ʢ༩ࣜʣ= A2 + 4A + 4

= (A + 2)2 = (a2 + 2)2 !
a2 2

a2 a4 2a2

2 2a2 4
(8) a2 = Aͱ͓͘ͱɼa4 = A2 Ͱ͋ΔͷͰɼ ΕΕ׳! A ΛΘͣʹͰ͖Δ

ʢ༩ࣜʣ= A2 − 12

= (A + 1)(A − 1)

= (a2 + 1)(a2 − 1) = (a2 + 1)(a + 1)(a − 1) ! a2 − 1 ·ͩղͰ͖Δ

(9) a − b = Aͱ͓͚ɼ ΕΕ׳! X ΛΘͣʹͰ͖Δ
ʢ༩ࣜʣ= {x + (a − b)} {x − (a − b)}

= (x + a − b)(x − a + b)
ʢ༩ࣜʣ= x2 − A2

= (x + A)(x − A)
= {x + (a − b)}{(x − (a − b)}
= (x + a − b)(x − a + b) ! A = a − b Λ͢ͱ͖ɼූ߸ʢ+, −ʣ

ʹҙ

(10) a − b = Aͱ͓͚ɼ ΕΕ׳! A ΛΘͣʹͰ͖Δɽ
4x2 − 9(a − b)2

= (2x)2 − {3(a − b)}2
= {2x + 3(a − b)} {2x − 3(a − b)}
= (2x + 3a − 3b)(2x − 3a + 3b)

ʢ༩ࣜʣ= 4x2 − 9A2

= (2x)2 − (3A)2

= (2x + 3A)(2x − 3A)
= {2x + 3(a − b)} {2x − 3(a − b)}
= (2x + 3a − 3b)(2x − 3a + 3b)

(11) a − b = Aͱ͓͘ͱ ΕΕ׳! A ΛΘͣʹͰ͖Δɽ
(a − b)2 + 10(a − b) + 21
= {(a − b) + 3}{(a − b) + 7}
= (a − b + 3)(a − b + 7)

ʢ༩ࣜʣ= A2 + 10A + 21
= (A + 3)(A + 7)
= (a − b + 3)(a − b + 7)
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B. ൃ ల 2ॏࠜ߸
√

5ʮ2ͯ͠ 5ʹͳΔਖ਼ͷʯΛද͢ɽಉ͡Α͏ʹɼ
√

8 + 2
√

15ʮ2ͯ͠ 8 + 2
√

15ʹͳΔਖ਼ͷ

ʯΛද͢ɽ͜ͷΑ͏ʹɼࠜ߸ͷதʹࠜ߸͕͋Δঢ়ଶΛ 2ॏࠜ߸ (double radical sign)ͱ͍͏ɽ

Ұ෦ͷ 2ॏࠜ߸֎͢͜ͱ͕Ͱ͖Δɽͨͱ͑ɼ
√

8 + 2
√

15 =
√

5 +
√

3Ͱ͋Δɽ࣮ࡍ
(√

5 +
√

3
)2
= 5 + 2

√
15 + 3 = 8 + 2

√
15

ͳͷͰɼʮ2ͯ͠ 8 + 2
√

15ʹͳΔਖ਼ͷʯ
√

5 +
√

3Ͱ͋Δͱ͔Δɽ

ʲྫ 41ʳ ͷத͔Βɼ࣍

√
6 + 2

√
5,

√
7 + 4

√
3ʹҰக͢ΔͷΛͦΕͧΕબɽ

a.
√

5 +
√

2 b. 2 +
√

3 c.
√

5 + 1 d.
√

5 +
√

3

ʲղʳ
(√

5 +
√

2
)2
= 7+ 2

√
10ɼ

(
2 +
√

3
)2
= 7+ 4

√
3ɼ

(√
5 + 1

)2
= 6+ 2

√
5ɼ

(√
5 +
√

3
)2
= 8 + 2

√
15Ͱ͋ΔͷͰɼ

√
6 + 2

√
5 c.ɼ

√
7 + 4

√
3 b.ɽ

a > 0, b > 0ͷͱ͖ɼ
(√

a +
√

b
)2
= a + b + 2

√
abͰ͋Γɼ

√
a +
√

b > 0Ͱ͋Δ͔Β

√
a +
√

b =
√

a + b + 2
√

ab

Ͱ͋ΔɽΑͬͯɼ

√
8 + 2

√
15Λ֎͢ʹɼͯ͠ 8ɼֻ͚ͯ 15ʹͳΔ 2 a, bΛ୳ͤΑ͍ɽ

√
8 + 2

√
15 =

√
(5 + 3) + 2

√
5 · 3 =

√(√
5 +
√

3
)2
=
√

5 +
√

3

·ͨɼa > b > 0ͷͱ͖ɼ
(√

a −
√

b
)2
= a + b − 2

√
abͰ͋Γɼ

√
a −
√

b > 0Ͱ͋Δ͔Β
√

a + b − 2
√

ab =
√(√

a −
√

b
)2
=
√

a −
√

b

ͭ·Γɼ2ॏࠜ߸
√

x ± 2√yΛ֎͢ʹɼʮͯ͠ xɼֻ͚ͯ yͱͳΔ 2ͭͷʯΛ୳ͤΑ͍ɽ

ʲ࿅श 42ɿ2ॏࠜ߸Λ֎͢ʙͦͷ̍ʙʳ

2ॏࠜ߸
√

7 + 2
√

10ɼ
√

10 + 2
√

21ɼ
√

9 − 2
√

14ɼ
√

8 − 2
√

15Λ֎ͤɽ

ʲղʳ ͯ͠ 7ɼֻ͚ͯ 10ʹͳΔ 2 5ͱ 2ͳͷͰ !ͯ͠ 7 ʹͳΔ 2 ͷ͏ͪɼֻ
͚ͯ 14 ʹͳΔͷΛ୳͢ɽ

ɹ

√
7 + 2

√
10 =

√(√
5 +
√

2
)2
=
√

5 +
√

2
ͯ͠ 10ɼֻ͚ͯ 21ʹͳΔ 2 7ͱ 3ͳͷͰ

ɹ

√
10 + 2

√
21 =

√(√
7 +
√

3
)2
=
√

7 +
√

3
ͯ͠ 9ɼֻ͚ͯ 14ʹͳΔ 2 7ͱ 2ͳͷͰ !ͯ͠ 9 ʹͳΔ 2 ͷ͏ͪɼ

ֻ͚ͯ 14 ʹͳΔͷΛ୳͢ɽ
(
˓ −˚)2 Λ࡞Δͱ͖ɼ˓ >˚

ͱͳΔΑ͏࡞ΔͱΑ͍ɽ

ɹ

√
9 − 2

√
14 =

√(√
7 −
√

2
)2
=
√

7 −
√

2
ͯ͠ 8ɼֻ͚ͯ 15ʹͳΔ 2 5ͱ 3ͳͷͰ

ɹ

√
8 − 2

√
15 =

√(√
5 −
√

3
)2
=
√

5 −
√

3
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ʲ ൃ ల 43ɿ2ॏࠜ߸Λ֎͢ʙͦͷ̎ʙʳ
ͷ࣍ 2ॏࠜ߸Λ֎ͤɽ

1

√
7 + 4

√
3 2

√
3 −
√

5

ʲղʳ

1
√

7 + 4
√

3 =
√

7 + 2
√

12 !·ͣ
√
˓ ± 2

√
˚ ͷܗʹͳ͓͠ɼ

ม͕ܗͰ͖ΔΑ͏ʹ͢Δɽ

=

√(√
4 +
√

3
)2

!ฏํͷܗʹͨ͠ʢͯ͠ 7ɼֻ͚
ͯ 12 ʹͳΔΛ୳͢ʣ

=
√

4 +
√

3 = 2 +
√

3 ! 2 ॏࠜ߸Λͣͨ͠

2 √
3 −
√

5 =

√
6 − 2

√
5

2
=

√
6 − 2

√
5

√
2

!ଆͷ
√
ɹͷલʹ 2͕ແͯ͘ɼ

ɾࢠʹ
√

2 Λֻ͚ͯ 2
√
ɹ

ͷܗΛ࡞Δ

=

√(√
5 −
√

1
)2

√
2

!ͯ͠ 6ɼֻ͚ͯ 5 ʹͳΔ 2 Λ
୳͢ɽ

=

√
5 − 1√

2
=

√
10 −

√
2

2
Λ༗ཧԽ͓ͯ͘͠ޙ࠷!

2ॏࠜ߸Λ֎͢ʹɼ·ͣ
√
ɹɹɹͷதʹ 2

√
ɹΛ࡞ΔΑ͏ʹ͑ߟΔɽ

C. ʰ1ࣜ࣍ͷੵͷެࣜʙҰൠܗʱ(p.20)Λٯʹར༻ͨ͠Ҽղ

3x2 + 14x + 8ͷҼղΛͯ͑ߟΈΑ͏ɽ

i) Ҽղ

3x2 + 14x + 8

= (1 · 3)x2 + (1 · 2 + 4 · 3)x + 2 · 4
= (x + 4)(3x + 2)

ii) ͦͷݩͱͳ͍ͬͯΔల։ࢉܭ

(x + 4)(3x + 2)

= (1 · 3)x2 + (1 · 2 + 4 · 3)x + 2 · 4
= 3x2 + 14x + 8

͜ͷ (x+ 4)ͱ (3x+ 2)Λ͚ͭݟΔʹɼ࣍ͷΑ
্ͷஈˠɹ1 4 → 12

Լͷஈˠɹ3 2 → 2

14 ˓

3x2 + 14x + 8
= (x + 4)︸!︷︷!︸
্ͷஈͷ
ɹ̍ɼ̐

(3x + 2)︸!!!︷︷!!!︸
Լͷஈͷ
ɹ̏ɼ̎

͏ͳ͖͕͚ͨ͢ͱݺΕΔํ๏Λ༻͍Δɽ

͖͕͚ͨ͢ɼԼͷΑ͏ʹߦΘΕΔɽ

x2 ͷ̏

̍ʷ͔̏͠ͳ͍

1 ʁ → ʁ

3 ʁ → ʁ

14 ʹ͍ͨ͠

'

ఆ߲ͷ̔ɼ̍ʷ̔ɼ̎ʷ̐ɼ̐ʷ̎ɼ̔ʷ̍ͷͲΕ͔ʢ(−1) × (−8)ͳͲ͑ߟͳͯ͘ྑ͍ʣ

1 1 → 3

3 8 → 8

11 ʷ

1 2 → 6

3 4 → 4

10 ʷ

1 4 → 12

3 2 → 2

14 ˓

1 8 → 24

3 1 → 1

25 ʷ

ॳΊͷ͏͕ͪޡࡨߦࢼඞཁ͕ͩɼ׳Εͯ͘Δͱ 2ͭ͘Β͍ͷදͰͰ͖ΔΑ͏ʹͳΔɽίπΛ

͔ͭΉʹɼΛʮ̍ʷɹʯʹ͢Δ͔Ͳ͏͔ɼحɾۮΛ͑ߟΔɼͷ̎ʹҙ͢Δͱྑ͍ɽ
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ʲྫ 44ʳ࣍ͷࣜΛҼղͤΑɽ
1. 2x2 + 3x + 1 2. 4x2 + 5x + 1 3. 5a2 + 7ab + 2b2

ʲղʳ

1. 1 1 → 2
2 1 → 1

3 ˓

͔Βɼ(x + 1)(2x + 1)

2. 1 1 → 4
4 1 → 1

5 ˓

͔Βɼ(x + 1)(4x + 1)

3. 1 b → 5b
5 2b → 2b

7b ˓

͔Βɼ(a + b)(5a + 2b)
! 1 2b → 10b

5 b → b
11b ʷ

ɼ6x2ʹ࣍ + x − 12ͷҼղΛͯ͑ߟΈΑ͏ɽ

x2 ͷ̒

̍ʷ͔̒ʁ

1 ʁ → ʁ

6 ʁ → ʁ

1 ʹ͍ͨ͠

x2 ͷ̒

̎ʷ͔̏ʁ

2 ʁ → ʁ

3 ʁ → ʁ

1 ʹ͍ͨ͠

ఆ߲ͷʵ̍̎ɼ̍ʷ̍̎ɼ̎ʷ̒ɼ̏ʷ̐ͷͲͪΒ͔ʹϚΠφεʢʵʣΛ͚ͨͷ

1ͱ͍͏খ͞ͳʹ͢Δʹɼ1 × 12Ͱద͞ͳ͍ͱ༧Ͱ͖Δ*27ɽ

1 3 → 18

6 -4 → -4

14 ʷ

2 4 → 12

3 -3 → -6

6 ʷ

2 -3 → -9

3 4 → 8

−1 ʷ

2 3 → 9

3 −4 → −8

1 ˓

*27શવμϝˢˢ ූ߸͚ͩҧ͏ˢˢ ҰͭࠨΛූ߸͚ͩม͑ͨ

Αͬͯɼ6x2 + x − 12 = (2x + 3)(3x − 4)ʹͳΔɽ

ʲྫ 45ʳ࣍ͷࣜΛҼղͤΑɽ
1. 12a2 + 7a − 12 2. 4x2 + 23x − 6 3. 8x2 − 10xy + 3y2

ʲղʳ

1. 3 4 → 16
4 −3 → −9

7 ˓

͔Βɼ(3a + 4)(4a − 3)
! 3 −4 → −16

4 3 → 9
−7 ʷ

12 = 2× 6 Λ͏ͱ a ͷ
ʹͳΒͣෆదح͕

2. 4 −1 → −1
1 6 → 24

23 ˓

͔Βɼ(4x − 1)(x + 6)
! 2 6 → 12

2 −1 → −2
10 ʷ

4 6 → 6
1 −1 → −4

2 ʷ3. 4 −3y → −6y
2 −y → −4y

−10y ˓

͔Βɼ(4x − 3y)(2x − y)
! 8 −3y → −3y

1 −y → −8y
−11y ʷ

4 3y → 6y
2 y → 4y

10y ʷ

ͷੵͷެࣜࣜ࣍1 (p.20)ͷٯར༻

4◦ acx2 + (ad + bc)x + bd = (ax + b)(cx + d)

*27 ʮ̍ʷ˓ʯΛؚΉ͖͕͚ͨ͢Λͨ݁͠Ռɼ͕ۃʹେ͖͘ʢਖ਼ͷʣͳͬͨΓখ͘͞ʢෛͷʣͳͬͨΓ͢Δ͜ͱ͕ଟ͍ɽ

ͦͷͨΊɼ6x2 + x − 12 ͷΑ͏ʹ x ͷ͕ 0 ʹ͍ۙ߹ʮ1 × 6ʯʮ1 × 12ʯΛ͑ߟΔ༏ઌॱҐ͍ɽ
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ʲ࿅श 46ɿ1ࣜ࣍ͷੵͷެࣜʳ
ͷࣜΛҼղ͠ͳ͍͞ɽ࣍

(1) 5x2 + 11x + 6 (2) 6x2 − x − 15 (3) 7x2 − 16x + 4 (4) 9a2b − 12ab − 12b

ʲղʳ ! (1) 5 6 → 6
1 1 → 5

11 ˓

(2) 3 −5 → −10
2 3 → 9

−1 ˓

(3) 7 −2 → −2
1 −2 → −14

−16 ˓

(1) (5x + 6)(x + 1) (2) (3x − 5)(2x + 3)
(3) (7x − 2)(x − 2) (4)ʢ༩ࣜʣ= 3b(3a2 − 4a − 4)

= 3b(3a + 2)(a − 2)

D. ʰཱํͷެࣜ 2ʱ(p.23)Λٯʹར༻ͨ͠Ҽղ

8x3 + y3 ʹڞ௨Ҽ͕ແ͍͕ɼҎԼͷΑ͏ʹҼղͰ͖Δɽ

i) Ҽղ

8x3 + y3

= (2x)3 + y3

= (2x + y)
{
(2x)2 − 2x · y + y2

}

= (2x + y)(4x2 − 2xy + y2)

ii) ͦͷݩͱͳ͍ͬͯΔల։ࢉܭ

(2x + y)(4x2 − 2xy + y2)

= (2x + y)
{
(2x)2 − 2x · y + y2

}

= (2x)3 + y3

= 8x3 + y3

ཱํͷެࣜ 2 (p.23)ͷٯར༻

5◦ a3 + b3 = (a + b)(a2 − ab + b2), a3 − b3 = (a − b)(a2 + ab + b2)

˓3 ±˚3 ͷܗͷҼղॏཁ͕͕͍ߴɼΕ͍͢ͷͰؾΛ͚ͭΑ͏ɽల։ͷͱ͖ͱಉ͡Α

͏ʹɼa± bͱ a3 ± b3 ූ߸͕Ұக͢Δɼͱ͓֮͑ͯ͘ͱΑ͍ɽ·ͨɼ1ɼ8ɼ27ɼ64ɼ125ɼ216ɼ

343ɼ512ɼ729ΛͨݟΒʮͷ 3ͩʯͱ͚ͮؾΔΑ͏ʹͳΔͱΑ͍ɽ

ʲྫ 47ʳ࣍ͷࣜΛҼղͤΑɽ
1. x3 + 27 2. 8a3 + 1 3. 8x3 − 27y3 4. 64a3 − 125b3

ʲղʳ

1. x3 + 27 = x3 + 33 !
x2 −3x 9

x x3 −3x2 9x
3 3x2 −9x 27

= (x + 3)(x2 − 3x + 9)

2. 8a3 + 1 = (2a)3 + 13 !
4a2 −2a 1

2a 8a3 −4a2 2a
1 4a2 −2a 1

= (2a + 1)(4a2 − 2a + 1)

3. 8x3 − 27y3 = (2x)3 − (3y)3 !
4x2 6xy 9y2

2x 8x3 12x2y 18xy2

−3y −12x2y −18xy2 −27y3

= (2x − 3y)(4x2 + 6xy + 9y2)

4. 64a3 − 125b3 = (4a)3 − (5b)3 !
16a2 20ab 25b2

4a 64a3 80a2b 100ab2

−5b −80a2b −100ab2 −125b3

= (4a − 5b)(16a2 + 20ab + 25b2)
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ҎԼʹ͍ͭͯɼඇৗʹಛघͳέʔεͳͷͰɼ͚ࣜͩΛ͓ͯ͛͘ڍɽ

ཱํͷެࣜ 1 (p.21)ͷٯར༻

6◦ a3 + 3a2b + 3ab2 + b3 = (a + b)3, a3 − 3a2b + 3ab2 − b3 = (a − b)3

E. Ҽղͷެࣜͷ·ͱΊ

ΊΔ͜ͱͰ͋Δɽۃݟͷ͔ʯ͏ͳ͜ͱɼʮ͍ͭɼͲͷҼղΛࣄେ࠷

ʲ࿅श 48ɿҼղͷ࿅शʙͦͷ̍ʙʳ
ͷࣜΛҼղͤΑɽ࣍

(1) a2 − 14ab + 49b2 (2) 2x2 − x − 3 (3) 343a3 − 8b3 (4) 2ax2 − 5ax + 3a

(5) 3b2 − 27c2 (6) 3x3 − 8x2 − 3x (7) 3x3 + 81y3 (8) 2a4 − 32 (9) x8 − 1

(10) a6 − b6 (11) 5(x + y)2 − 8(x + y) − 4 (12) (a + b)2 + 10c(a + b) + 25c2

ʲղʳ

(1)ʢ༩ࣜʣ= (a − 7b)2 !ʰฏํͷެࣜͷٯར༻ʱ(p.31)

(2)ʢ༩ࣜʣ= (2x − 3)(x + 1) !ʰ1 ༺རٯͷੵͷެࣜͷࣜ࣍ (ɦp.34)

(3)ʢ༩ࣜʣ= (7a)3 − (2b)3 = (7a − 2b)(49a2 + 14ab + 4b2) !h ཱํͷެࣜ 2ͷٯར༻ (ɦp.36)

(4)ʢ༩ࣜʣ= a(2x2 − 5x + 3) ௨ҼͰͬͨ͘͘ڞ!

= a(2x − 3)(x − 1)

(5)ʢ༩ࣜʣ= 3(b2 − 9c2) = 3(b + 3c)(b − 3c) !ʰͱࠩͷੵͷެࣜͷٯར༻ (ɦp.31)

(6)ʢ༩ࣜʣ= x(3x2 − 8x − 3) = x(3x + 1)(x − 3)

(7)ʢ༩ࣜʣ= 3(x3 + 27y3)

= 3(x + 3y)(x2 − 3xy + 9y2) !h ཱํͷެࣜ 2ͷٯར༻ (ɦp.36)

(8)ʢ༩ࣜʣ= 2(a4 − 16)

= 2(a2 + 4)(a2 − 4) !ʰͱࠩͷੵͷެࣜͷٯར༻ (ɦp.31)

= 2(a2 + 4)(a + 2)(a − 2) !ʰͱࠩͷੵͷެࣜͷٯར༻ (ɦp.31)

(9)ʢ༩ࣜʣ= (x4 + 1)(x4 − 1) !ʰͱࠩͷੵͷެࣜͷٯར༻ (ɦp.31)

= (x4 + 1)(x2 + 1)(x2 − 1) !ʰͱࠩͷੵͷެࣜͷٯར༻ (ɦp.31)

= (x4 + 1)(x2 + 1)(x + 1)(x − 1) !ʰͱࠩͷੵͷެࣜͷٯར༻ (ɦp.31)

(10)ʢ༩ࣜʣ= (a3 + b3)(a3 − b3) !ʰͱࠩͷੵͷެࣜͷٯར༻ (ɦp.31)

=
{
(a + b)(a2 − ab + b2)

} {
(a − b)(a2 + ab + b2)

}
!h ཱํͷެࣜ 2ͷٯར༻ (ɦp.36)

= (a + b)(a − b)(a2−ab+b2)(a2+ab+b2)

(11) x + y = X ͱ͓͘ͱ

ʢ༩ࣜʣ= 5X2 − 8X − 4 = (5X + 2)(X − 2) !ʰ1 ར༻ʱٯͷੵͷެࣜͷࣜ࣍
(p.34)

= (5x + 5y + 2)(x + y − 2)

(12) a + b = X ͱ͓͘ͱ

ʢ༩ࣜʣ= X2 + 10cX + 25c2 = (X + 5c)2 !ʰฏํͷެࣜͷٯར༻ʱ(p.31)

= (a + b + 5c)2
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7. ͷ͍ߴҼղ
ୈͰҼղ͕Ͱ͖Δ͜ͱ͕͋Δɽ࣍௨Ҽແ͘ɼͲͷެࣜʹͯ·Βͳ͍߹ɼڞ

A. ଟ߲ࣜͷҼղ͍͘ʹ͚ͭݟ௨Ҽ͕ڞ

ax + ay − x − yͱ͍͏ࣜʹɼڞ௨Ҽແ͘ɼͲͷެࣜʹͯ·Βͳ͍͕ɼ

ax + ay − x − y
= a(x + y) − x − y ˡલ̎ͭͰ a ௨͢ΔͷͰ·ͱΊͯΈΔڞ͕

= a(x + y) − (x + y) ˡΓ·ͱΊͯΈͨΒɼx + y ௨Ҽʹͳͬͨڞ͕

= (a − 1)(x + y) ˡ −(x + y) = (−1) × (x + y) Ͱ͋Δ͜ͱʹҙʂ

ͷΑ͏ʹͯ͠ɼʮڞ௨ҼΛ͚ͯͭݟʯҼղ͕Ͱ͖Δɽ͏ 1ͭྫΛ͛ڍΑ͏ɽ

m2 + 2m − n2 − 2n ˡલ̎ͭͰ·ͱΊΔͱ͏·͍͔͘ͳ͍ͷͰ

= (m2 − n2) + 2m − 2n ˡ͜ͷ̎ͭͰ·ͱΊͯΈΔ

= (m + n)(m − n) + 2(m − n) ˡ m − n ௨Ҽʹͳͬͨڞ͕

= (m + n + 2)(m − n) ˡ m − n = X ͱ͓͘ͱ {(m + n) + 2} X ʹͳΔ

Λ͜ͳ͍ͯ͘͠ͱɼڞ௨ҼΛ͚ͭݟΔͷ͕͏·͘ͳΔɽͱ͍͏ͷʮͲͷҼͰ·ͱΊΒΕ

Δ͔ʯগͣͭ͠༧͕Ͱ͖ΔΑ͏ʹͳΔ͔ΒͰ͋Δɽ

ʲ࿅श 49ɿ4߲ͷҼղʳ
ͷࣜΛҼղͤΑɽ࣍

(1) ab + ac + b + c (2) mn + 2m − n − 2 (3) a2 − 5a + 5b − b2

ʲղʳ

(1) ab + ac + b + c = (b + c)a + (b + c) !લͷ߲͔Βॱʹͯݟɼb ͱ c ͕
ग़ͯ͘Δ͜ͱʹʹޓަ

= (a + 1)(b + c)

(2) mn + 2m − n − 2 = (n + 2)m − (n + 2) !લͷ߲͔Βॱʹͯݟɼ2 ޓަ͕
ʹग़ͯ͘Δ͜ͱʹɽ·ͨ
(m − 1)n + 2(m − 1) ͱ·ͱΊͯ
Α͍ɽ

= (m − 1)(n + 2)

(3) a2 − 5a + 5b − b2 = (a2 − b2) − 5(a − b) ! a2 − b2 ͔Β a − b ΕΔ࡞͕

= (a − b)(a + b) − 5(a − b)
= (a − b)(a + b − 5) ! a− b = X ͱ͓͚ɼX(a+ b)−

5X = {(a + b) − 5} X ͱͳΔ

Ҽղͨ͠ޙɼʢɹʣΛԿ͔ͷจࣈʹ͍͖ͭͯ߱ͷॱʹ͓ͯ͘͠ͱΑ͍ɽ͠ͳͯؒ͘ҧ͍

Ͱͳ͍͕ɼԠ༻Λղ͘ͱ͖ʹཱͭ͜ͱ͕͋Δɽ
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B. ண͢Δʹࣈͷখ͍͞จ࣍

ண͠ɼ͖߱ͷॱʹཧ͠Α͏ɽͦΕʹΑͬʹࣈͷ͍จ࣍࠷Βͳ͍ͱ͖ɼ͔ͭݟ௨Ҽ͕ڞ

ͯɼڞ௨Ҽ͕ͯ͑͘ݟΔ͜ͱ͕ଟ͍*28ɽͨͱ͑ɼ࣍ͷΑ͏ʹͳΔɽ

a2 + ab − 3a + b − 4 ˡ a ʹ͍ͭͯ̎ࣜ࣍ɼb ʹ͍ͭͯ̍ࣜ࣍

= (a + 1)b + a2 − 3a − 4 ˡ࣍ͷ͍ b ʹ͍ͭͯɼ͖߱ͷॱʹ

= (a + 1)b + (a − 4)(a + 1) ˡఆ߲ΛҼղͨ͠Βɼa + 1 ௨Ҽʹͳͬͨڞ͕

= (a + 1)(a + b − 4) ˡ b + a − 4 ॱ൪ΛೖΕସ͓͑ͯ͜͏

ʲ࿅श 50ɿ࣍ͷ͍จࣈʹண͢Δʳ
ͷࣜΛҼղͤΑɽ࣍

(1) a2 + ab + bc + ca (2) x2 − 2xy + 2y − 1

(3) x2 + 2xy + 3x + 4y + 2 (4) a3 + ab2 + b2 + 1

ʲղʳ

(1) bʹ͍͖ͭͯ߱ͷॱʹཧ͢Δͱ ! c Ͱཧͯ͠Α͍

a2 + ab + bc + ca = (a + c)b + (a2 + ca)
= (a + c)b + (a + c)a
= (a + b)(a + c)

(2) yʹ͍͖ͭͯ߱ͷॱʹཧ͢Δͱ ! x ͷ࣍ 2ɼy ͷ࣍ 1

x2 − 2xy + 2y − 1 = (−2x + 2)y + (x2 − 1)
= (x − 1) · (−2y) + (x − 1)(x + 1) ! x − 1 = A ͱ͓͘ͱ

− 2yA + (x − 1)A
= {−2y + (x − 1)}A= (x − 1)(x − 2y + 1)

(3) yʹ͍ͭͯͷ͖߱ͷॱʹཧ͢Δͱ ! x ͷ࣍ 2ɼy ͷ࣍ 1

x2 + 2xy + 3x + 4y + 2 = (2x + 4)y + (x2 + 3x + 2)
= (x + 2)2y + (x + 1)(x + 2) ! x + 2 = A ͱ͓͘ͱ

2yA + (x + 1)A
= {2y + (x + 1)}A= (x + 2)(x + 2y + 1)

(4) bʹ͍ͭͯͷ͖߱ͷॱʹཧ͢Δͱ ! a ͷ࣍ 3ɼb ͷ࣍ 2

a3 + ab2 + b2 + 1 = (a + 1)b2 + (a3 + 1)

= (a + 1)b2 + (a + 1)(a2 − a + 1)

= (a + 1)(a2 − a + b2 + 1)

*28 ͬͱ࣍ͷ͍จࣈͰ·ͱΊΔͱɼ࣍ߴ࠷ͷʹڞ௨Ҽ͕ग़ͯ͘Δ͜ͱ͕ଟ͍͔ΒͰ͋Δɽ
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C. ෳ ͷҼղࣜ࣍2

ax4 + bx2 + cͱ͍͏ܗͷଟ߲ࣜΛෳ ࣜ࣍2 (biquadratic expression)ͱ͍͏ɽͨͩ͠ɼa \= 0ͱ͢Δɽ

ྫͱͯ͠ɼ࣍ͷ 2ͭͷෳ ͷҼղʹ͍ͭͯΈͯΈΑ͏ɽࣜ࣍2

i) x4 − 13x2 + 36ͷҼղ

͜ͷෳ ɼx2ࣜ࣍2 = X ͱ͓͘ͱɼX2 − 13X + 36 = (X − 4)(X − 9)Ͱ͋Δ͔Β

x4 − 13x2 + 36 = (x2 − 4)(x2 − 9)
= (x + 2)(x − 2)(x + 3)(x − 3)

ii) x4 + 2x2 + 9ͷҼղ

͜ͷෳ ɼx2ࣜ࣍2 = X ͱ͓͍ͯɼX2 + 2X + 9ͱͳΔ͚ͩͰҼղ͕ਐ·ͳ͍ɽ

ͦ͜Ͱɼx4 ͱ 9ʹண͢Δͱɼ͏·͘ҼղͰ͖Δɽ

x4 + 2x2 + 9

= x4 + 6x2 + 9 − 4x2 ˡ 2x2 = 6x2 − 4x2 ͱม͠ܗɼฏํͷ࡞͕ܗΕΔΑ͏͢Δ

= (x2 + 3)2
︸!!!!︷︷!!!!︸
ฏํͷܗʹ͢Δ

−(2x)2 ˡ˓2 −˚2 ͷܗ

=
{
(x2 + 3) + 2x

} {
(x2 + 3) − 2x

}
= (x2 + 2x + 3)(x2 − 2x + 3)

ෳ ͷҼղࣜ࣍2

ෳ ࣜ࣍2 ax4 + bx2 + cͷҼղʹɼ࣍ͷ 2ͭͷ߹͕͋Δɽ

i) x2 = X ͱ͓͘͜ͱʹΑΓҼղͰ͖Δ߹

ii) ax4 ͱ cʹண͠ɼbx2 ͷ߲Λมͯ͠ܗҼղͰ͖Δ߹

i)ͷํ๏Ͱ͏·͍͔͘ͳ͍߹ʹɼii)ͷํ๏Λ͢ࢼͱ͓֮͑ͯ͘ͱΑ͍ɽৄ͘͠ʮෳ ͷࣜ࣍2

Ҽղʹ͍ͭͯ (p.50)ʯΛࢀরͷ͜ͱɽ

ʲྫ 51ʳ ͷࣜΛҼղͤΑɽ࣍

1. x4 + 7x2 − 8 2. x4 + x2 + 1

ʲղʳ

1. ! x2 = X ͱ͓͚

x4 + 7x2 − 8

= X2 + 7X − 8

= (X + 8)(X − 1)

= (x2 + 8)(x2 − 1)

= (x2 + 8)(x − 1)(x + 1)

x4 + 7x2 − 8 = (x2 + 8)(x2 − 1)

= (x2 + 8)(x − 1)(x + 1)

2. x4 ͱ 1ʹணͯ͠

x4 + x2 + 1 = x4 + 2x2 + 1 − x2

= (x2 + 1)2 − x2

= (x2 + 1 + x)(x2 + 1 − x)

= (x2 + x + 1)(x2 − x + 1)
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D. 2จࣈ ͷҼղࣜ࣍2

͖߱ʹͯ͠ڞ௨Ҽ͕͚ͭݟΒΕͳ͍߹Ͱɼ2ࣜ࣍ͷ߹ʰ1ࣜ࣍ͷੵͷެࣜͷٯར༻ (ɦp.34)

ΛͯͬҼղͰ͖Δ͜ͱ͕͋Δɽ

ͨͱ͑ɼ2x2 + 5xy + 3y2 + 2x + 4y − 4ͱ͍͏ࣜͷҼղʹ͍ͭͯͯ͑ߟΈΑ͏ɽ

·ͣɼ͜ΕΛ xʹ͍͖ͭͯ߱ͷॱʹཧ͢Δɽ

2x2 + (5y + 2)x + 3y2 + 4y − 4

Δ͜ͱͰ͖ͳ͍ɽͦ͜ͰɼxΛؚ·ͳ͍߲ʹ͍ͭͯҼղ͢Δɽ࡞௨ҼΛڞʹͰͷΑ͏·ࠓ

2x2 + (5y + 2)x + (3y − 2)(y + 2)

ʰ1ࣜ࣍ͷੵͷެࣜͷٯར༻ʱ(p.34)ͷͱ͖ͱಉ͡Α͏ʹɼֻ͖͚ͨ͢Λ͢Δɽ

x2 ͷ̎

̍ʷ͔̎͠ͳ͍

1 ʁ → ʁ

2 ʁ → ʁ

5y + 2 ʹ͍ͨ͠

⇒
ఆ߲ʢ͈̏ʵ̎ʣʷʢ͈ʴ̎ʣ͔ ʢ͈ʴ̎ʣʷʢ͈̏ʔ̎ʣͷͲͪΒ͔

{−(3y − 2)} × {−(y + 2)} ͳͲɼy ͷ͕߹Θͣෆద

1 3y-2 → 6y-4

2 y+2 → 2y+4

8y ʷ

1 y + 2 → 2y + 4

2 3y − 2 → 3y − 2

5y + 2 ˓

͜͏ͯ͠ɼ(2x + 3y − 2)(x + y + 2)ͱҼղͰ͖Δ͜ͱ͕͔Δɽ

্ͷ͖͕͚ͨ͢ͷදΛ࡞Δίπɼʮͻͱ·ͣ yͷ͚ͩ͑ߟΔ͜ͱʯʹ͋Δɽ

ʲྫ 52ʳ ͷࣜΛҼղͤΑɽ࣍

1. x2 + 4xy + 3y2 + x + 5y − 2 2. 2x2 − y2 − xy + 3x + 3y − 2

ʲղʳ

1. ༩͑ΒΕͨࣜΛ xʹ͍͖ͭͯ߱ͷॱʹཧ͢Δͱ

x2 + 4xy + 3y2 + x + 5y − 2 = x2 + (4y + 1)x + 3y2 + 5y − 2

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

1 y + 2 → y + 2
1 3y − 1 → 3y − 1

4y + 1 ˓
2. xʹ͍͖ͭͯ߱ͷॱʹ͠ɼఆ߲ΛҼղ͢Δͱ

ʢ༩ࣜʣ= 2x2 + (−y + 3)x − (y2 − 3y + 2)

= 2x2 + (−y + 3)x − (y − 1)(y − 2)
= {x − (y − 2)}{2x + (y − 1)} !

1 −(y − 2) → −2y + 4
2 y − 1 → y − 1

−y + 3 ˓
= (x − y + 2)(2x + y − 1)
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E. ͍Ζ͍ΖͳҼղ

ͲͷҼղͷखஈΛ༻͍Δ͔Ͳ͏͔ɼ͍͍ͩͨ࣍ͷ༏ઌॱҐͰ͑ߟΔͱΑ͍ɽํ͕Θ͔Βͳ͍ͱ͖

ɼͻͱ·ͣ͜ͷॱংͰͯ͑ߟΈΑ͏ɽ

(1) Δ͚ͭݟ௨ҼΛڞ

(2) ͠ɼ͖߱ͷॱʹฒΔɽʹࣈͷখ͍͞จ࣍

(3) ެࣜΛ͑ͳ͍͔͑ߟΔ

ʲ࿅श 53ɿҼղͷ࿅शʙͦͷ̎ʙʳ
ͷࣜΛҼղͤΑɽ࣍

(1) xy − x − y + 1 (2) a2 + b2 + ac − bc − 2ab

(3) a4 + a2b2 + b4 (4) x2 − xy − 12y2 + 5x + y + 6

ʲղʳ

(1)ʢ༩ࣜʣ= (y − 1)x − (y − 1)
= (x − 1)(y − 1)

(2) cʹ͍͖ͭͯ߱ͷॱʹཧ͢Δͱ ! c ͷ͚࣍ͩ 1 ࣜ࣍

ʢ༩ࣜʣ= (a − b)c + a2 + b2 − 2ab

= (a − b)c + (a − b)2

= (a − b)c + (a − b)(a − b)
= (a − b)(a − b + c)

(3) a4 ͱ b4 ʹணͯ͠ !ʰෳ 2 ͷҼղʱ(p.40)ࣜ࣍

ʢ༩ࣜʣ= a4 + 2a2b2 + b4 − a2b2

= (a2 + b2)2 − (ab)2

= (a2 + b2 + ab)(a2 + b2 − ab)

= (a2 + ab + b2)(a2 − ab + b2)

(4) xʹ͍͖ͭͯ߱ͷॱʹ͠ɼఆ߲ΛҼղ͢Δͱ !ʰ2จࣈ ͷҼղࣜ࣍2 (ɦp.41)

ʢ༩ࣜʣ= x2 + (−y + 5)x − (12y2 − y − 6)

= x2 + (−y + 5)x − (3y + 2)(4y − 3)
= {x − (4y − 3)}{(x + (3y + 2)} !

1 −(4y − 3) → −4y + 3
1 3y + 2 → 3y + 2

−y + 5 ˓
= (x − 4y + 3)(x + 3y + 2)
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ʲ ൃ ల 54ɿҼղͷ࿅शʙͦͷ̏ʙʳ
ͷࣜΛҼղͤΑɽ࣍

1 x2(y − z) + y2(z − x) + z2(x − y) 2 ab(a − b) + bc(b − c) + ca(c − a)

3 a4 + 64 4 6x2 − 5xy − 6y2 + 4x + 7y − 2 5 (x2 − 2x − 2)(x2 − 2x − 6) − 12

ʲղʳ

1 xʹ͍͖ͭͯ߱ͷॱʹཧ͢Δͱ !ͦͷ··Ͱखͷग़͠Α͏͕ͳ͍ͷͰɼ x
ʹ͍ͭͯཧ

ʢ༩ࣜʣ= (y − z)x2 − (y2 − z2)x + y2z − yz2

= (y − z)x2 − (y + z)(y − z)x + yz(y − z)

= (y − z)
{
x2 − (y + z)x + yz

}

= (y − z)(x − y)(x − z)

2 aʹ͍͖ͭͯ߱ͷॱʹཧ͢Δͱ !ͦͷ··Ͱखͷग़͠Α͏͕ͳ͍ͷͰɼ a
ʹ͍ͭͯཧ

ʢ༩ࣜʣ= (b − c)a2 − (b2 − c2)a + b2c − bc2

= (b − c)a2 − (b + c)(b − c)a + bc(b − c)

= (b − c)
{
a2 − (b + c)a + bc

}

= (b − c)(a − b)(a − c)

3 a4 ͱ 64ʹணͯ͠ !ʰෳ 2 ͷҼղʱ(p.40)ࣜ࣍

ʢ༩ࣜʣ= (a2 + 8)2 − 16a2

= (a2 + 8 + 4a)(a2 + 8 − 4a)

= (a2 + 4a + 8)(a2 − 4a + 8)

4 ༩͑ΒΕͨࣜΛ xʹ͍͖ͭͯ߱ͷॱʹཧ͢Δͱ !ʰ2 จࣈ 2 ͷҼղʱ(p.41)ࣜ࣍

ʢ༩ࣜʣ= 6x2 + (−5y + 4)x − (6y2 − 7y + 2)

= 6x2 + (−5y + 4)x − (3y − 2)(2y − 1)
= {2x − (3y − 2)}{3x + (2y − 1)} ! y ͷΛ߹ΘͤΑ͏ͱ͢Δͱ͔ͭݟΓ

͍͢ɽ
2 −(3y − 2) → −9y + 6
3 2y − 1 → 4y − 2

−5y + 4 ˓

= (2x − 3y + 2)(3x + 2y − 1)

5 x2 − 2xΛ 1ͭͷࣜͱͯ͑ߟ

ʢ༩ࣜʣ= (x2 − 2x)2 − 8(x2 − 2x) + 12 − 12 ΕΔ·Ͱ׳! x2 − 2x = A ͷΑ͏ʹ͓͘ͱ
Α͍

= (x2 − 2x)(x2 − 2x − 8)
= x(x − 2)(x + 2)(x − 4)
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8. ࣜͷͷࢉܭ

A. x + y, xy, x − yͷΛར༻͢Δ

(x + y)2 = x2 + 2xy + y2 Λมͯ͠ܗɼࣜ x2 + y2 = (x + y)2 − 2xyΛಘΔɽ

͜ͷࣜΛ༻͍Δͱɼx, y͕Ұ෦ͷූ߸͔͠ҟͳΒͳ͍ͱ͖ͷࢉܭΛɼ؆୯ʹͰ͖Δ͜ͱ͕͋Δɽ

ͨͱ͑ɼx = 2 +
√

3, y = 2 −
√

3ͷͱ͖ɼx + y = 4, x − y = 2
√

3, xy = 22 −
(√

3
)2
= 1Ͱ͋Δɽ͜ΕΛ

༻͍ͯɼx2 + y2, x2y − xy2 ͷ࣍ͷΑ͏ʹࢉܭͰ͖Δɽ

x2 + y2 = (x + y)2 − 2xy

= 42 − 2 · 1 = 14

x3y − xy3 = xy(x2 − y2)

= xy(x + y)(x − y) = 1 · 4 · 2
√

3 = 8
√

3

ʲྫ 55ʳ

1. x =
√

6 +
√

3, y =
√

6 −
√

3ͷͱ͖ɼҎԼͷΛ͠ࢉܭͳ͍͞ɽ

1) x + y 2) xy 3) x − y 4) x2 + y2 5) x4y2 − x2y4

2. x =
√

7 +
√

3√
7 −
√

3
, y =

√
7 −
√

3√
7 +
√

3
ͷͱ͖ɼҎԼͷΛ͠ࢉܭͳ͍͞ɽ

1) x + y 2) xy 3) x − y 4) x2 − y2 5) x4 + y4

ʲղʳ

1. 1) x + y =
(√

6 +
√

3
)
+

(√
6 −
√

3
)
= 2
√

6

2) xy =
(√

6 +
√

3
) (√

6 −
√

3
)
=

(√
6
)2 −

(√
3
)2
= 3

3) x − y =
(√

6 +
√

3
)
−

(√
6 −
√

3
)
= 2
√

3

4) x2 + y2 = (x + y)2 − 2xy =
(
2
√

6
)2 − 2 · 3 = 18 ! x + y = 2

√
6, xy = 3 Λೖ

5) x4y2 − x2y4 = x2y2(x2 − y2) = (xy)2(x + y)(x − y) !Ҽղͨ͠

= 32 ·
(
2
√

6
) (

2
√

3
)
= 108

√
2 ! xy, x + y, x − y ʹΛೖ

2. Λ༗ཧԽ͢Δͱɼ࣍ͷΑ͏ʹͳΔɽ !·ͣɼ༗ཧԽ͢Δɽ

x =

(√
7 +
√

3
)2

(√
7 −
√

3
) (√

7 +
√

3
) = 7 + 2

√
21 + 3

7 − 3
=

10 + 2
√

21
4

=
5 +
√

21
2

y =

(√
7 −
√

3
)2

(√
7 +
√

3
) (√

7 −
√

3
) = 7 − 2

√
21 − 3

7 + 3
=

10 − 2
√

21
4

=
5 −
√

21
2

1) x + y = 5 +
√

21
2

+
5 −
√

21
2

= 5

2) xy =
(

5 +
√

21
2

) (
5 −
√

21
2

)
=

52 − (
√

21)2

4
= 1

3) x − y = 5 +
√

21
2

− 5 −
√

21
2

=
√

21

4) x2 − y2 = (x + y)(x − y) = 5
√

21 ! x + y = 5, x − y =
√

21 Λೖ

5) x4 + y4 = (x2 + y2)2 − 2x2y2 ! (x2+y2)2 = x4+y4+2x2y2 Λར༻

= {(x + y)2 − 2xy}2 − 2(xy)2 ! x2 + y2 = (x + y)2 − 2xy Λར༻ɼ
·ͨɼx2y2 = (xy)2 Λར༻ʢࢦ
๏ଇ iii) p.12ʣ= (52 − 2 · 1)2 − 2 · 12 = 232 − 2 = 527
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x3 + y3 ͷࢉܭɼh ཱํͷެࣜ 1(p.21)ʱh ཱํͷެࣜ 2(p.23)ʱΛͯͬɼࢉܭΛ؆୯ʹͰ͖Δɽ

ͨͱ͑ɼx = 2 +
√

3, y = 2 −
√

3ͷͱ͖ɼx + y = 4, x − y = 2
√

3, xy = 22 −
(√

3
)2
= 1Ͱ͋Δɽ

ʢղ๏̍ʣཱํͷެࣜ 1Λ͏
x2 + y2 = (x + y)2 − 2xy = 14Ͱ͋Δ͔Β

x3 + y3 = (x + y)(x2 − xy + y2)
= 4 · (14 − 1) = 52

ʢղ๏̎ʣཱํͷެࣜ 2Λ͏
(x + y)3 = x3 + 3x2y + 3xy2 + y3 Λมͯ͠ܗ

x3 + y3 = (x + y)3 − 3x2y − 3xy2 = (x + y)3 − 3xy(x + y)

= 43 − 3 · 1 · 4 = 52

͜ΕΛԠ༻ͯ͠ɼx5 + y5 ͷࢉܭɼ࣍ͷΑ͏ʹͰ͖Δɽ

(x2 + y2)(x3 + y3) = x5 + x2y3 + x3y2 + y5 Λมͯ͠ܗ

x5 + y5 = (x2 + y2)(x3 + y3) − x2y3 − x3y2

= (x2 + y2)(x3 + y3) − x2y2(x + y)

= 14 · 52 − 12 · 4 = 734

ʲ࿅श 56ɿ3ࣜ࣍ͷެࣜͱࣜͷʳ

x =
√

7 +
√

2, y =
√

7 −
√

2ͷͱ͖ɼҎԼͷΛ͠ࢉܭͳ͍͞ɽ

(1) x2 + y2 (2) x3 − y3 (3) x4 + y4 (4) x5 − y5

ʲղʳ ·ͣɼx + y = 2
√

7, x − y = 2
√

2, xy = 7 − 2 = 5Ͱ͋Δɽ

(1)ʢ༩ࣜʣ= (x + y)2 − 2xy = 28 − 10 = 18
(2) ʢղ๏̍ʣʢ༩ࣜʣ= (x − y)(x2 + xy + y2) = 2

√
2 · (18 + 5) = 46

√
2

ʢղ๏̎ʣ(x − y)3 = x3 − 3x2y + 3xy2 − y3 Λมͯ͠ܗ

x3 − y3 = (x − y)3 + 3x2y − 3xy2 = (x − y)3 + 3xy(x − y)

=
(
2
√

2
)3
+ 3 · 5 · 2

√
2 = 46

√
2

(3) (x2 + y2)2 = x4 + 2x2y2 + y4 Λมͯ͠ܗ

x4 + y4 = (x2 + y2)2 − 2x2y2

= 182 − 2 · 52 = 324 − 50 = 274

(4) (x2 + y2)(x3 − y3) = x5 − x2y3 + x3y2 − y5 Λมͯ͠ܗ

x5 − y5 = (x2 + y2)(x3 − y3) + x2y3 − x3y2

= (x2 + y2)(x3 − y3) + x2y2(x − y)

= 18 · 46
√

2 − 52 · 2
√

2 = 828
√

2 − 50
√

2 = 778
√

2
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B. ൃ ల Ҽղͱࣜͷ

ҼղʹɼࣜͷҼΛ͑ݟΔΑ͏ʹ͢Δॴ͕͋ͬͨɽ͜ͷॴΛੜ͔ͤɼ
ɾ
จ
ɾ
ࣈ
ɾ
ͷ
ɾ

ɾ
Λ
ɾ

ɾ

ɾ

ɾ
ࣗ
ɾ
વ

ɾ

ɾ
ʹ
ɾ
ݶ
ɾ
ͬ
ɾ
ͷΑ͏ͳΛղ͘͜ͱ͕Ͱ͖Δɽ࣍ͨ

ʲ ൃ ల 57ɿҼղͱࣜͷʳ
1 ଟ߲ࣜ F = ab − 3a + 2b − 6ʹ͍ͭͯɼ࣍ͷ͍ʹ͑ͳ͍͞ɽ

i. F ΛҼղ͠ͳ͍͞ɽ

ii. F = 6Λຬͨࣗ͢વ (a, b)ͷΛͯ͢ٻΊͳ͍͞ɽ

2 mn + 2m − n = 3Λຬͨ͢ (m, n)ͷΛͯ͢ٻΊͳ͍͞ɽ

ʲղʳ

1 i. F = a(b − 3) + 2(b − 3)
= (a + 2)(b − 3)

ii. i.ͷ݁Ռ͔Β

(a + 2)(b − 3) = 6

ͱͳΔࣗવ aɼbΛٻΊΕΑ͍ɽ

6ΛࣗવͷൣғͰੵʹղ͢Δͱɼ6 = 6× 1, 3× 2, 2× 3, 1× 6Ͱ

͋Δɽa + 2 3Ҏ্Ͱͳ͍ͱ͍͚ͳ͍͜ͱʹҙ͢Ε !ࣗવɼ1 Ҏ্ͷͰ͋Δɽ
{

a + 2 = 6
b − 3 = 1

{
a + 2 = 3
b − 3 = 2

ͷ͍ͣΕ͔Ͱͳ͍ͱ͍͚ͳ͍ɽ

ͦΕͧΕͷ͔ࣜΒ (a, b) = (4, 4), (1, 5)ͱٻΊΒΕΔɽ

2 Δɽ͑ߟลΛҼղ͢Δ͜ͱΛࠨ

mn + 2m − n = 3
⇔ m(n + 2) − n = 3
⇔ m(n + 2) − (n + 2) = 3 − 2 !྆ล͔Β 2 ΛҾ͍ͨ

⇔ (m − 1)(n + 2) = 1

1 = 1 × 1, (−1) × (−1)Ͱ͋ΔͷͰ
{

m − 1 = 1
n + 2 = 1

{
m − 1 = −1
n + 2 = −1

ͷ͍ͣΕ͔Ͱͳ͍ͱ͍͚ͳ͍ɽ

ͦΕͧΕͷ͔ࣜΒ (m, n) = (2,−1), (0,−3)ͱٻΊΒΕΔɽ
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1.3 ୈ̍ষͷิ

1. ։ฏ๏ʹ͍ͭͯ

A. ։ฏ๏ͷखॱ

ྫͱͯ͠ɼ
√

823.69ͷΛ։ฏ๏Ͱ͢ࢉܭΔɽ
(1) √

ɹɹɹɹ8 23.69

(2) √
ɹɹɹɹ
2
8 23.69

2
2

(3) √
ɹɹɹɹ
2
8 23.69

̎ʷ̎ˠ 4
4 23

2
2
4ˡ̎ʴ̎

(4) √
ɹɹɹɹ
2 8
8 23.69
4
4 23

2
2
4 8

8

(5) √
ɹɹɹɹ
2 8.
8 23.69
4
4 23

̐̔ʷ̔ˠ 3 84
39 69

2
2
4 8

8
5 6ˡ̐̔ʴ̔

(6) √
ɹɹɹɹ
2 8. 7
8 23.69
4
4 23
3 84

39 69
̑̒̓ʷ̓ˠ 39 69

0

2
2
4 8

8
5 6 7

7

(1) 823.69Λࠜ߸ͷதʹॻ͖ɼʮখΛج४ʯʹ ͯ͠ʮ2ܻͣͭʯ

͍۠ͬͯ͘ɽ·ͨɼԣʹεϖʔεΛͱ͓ͬͯ͘ɽ

(2) Ұ൪ࠨͷ 8ɽ2 ͯ͠ 8 Λ͑ͳ͍࠷େͷ 2 Λɼӈਤ

ͷΑ͏ʹ 3ϲॴʹॻ͘ɽ

(3)ʢ2 × 2 =ʣ22 = 4Λ 8ͷԼʹॻ͖ɼ8͔Β 4ΛҾ͘ɽͦͯ͠ɼ

23ΛԼʹԼΖ͢ɽ

·ͨɼͦͷԣͰ 2 + 2 = 4Λ͢ࢉܭΔɽ

(4) ʮ4?ʯʹʮ?ʯΛֻ͚ͯʮ423ʯΛ͑ͳ͍ɼ࠷େͷ 1ܻͷ

 ? ΛٻΊΔɽ

48 × 8 = 384 % 423 < 49 × 9 = 441

Ͱ͋ΔͷͰɼ?  8ɽ͜ΕΛ 3ϲॴʹॻ͖ࠐΉɽ

(5) 48× 8ͷ݁Ռ 384Λ 423ͷԼʹॻ͖ɼ423͔ΒҾ͘ɽͦͯ͠ɼ

69ΛԼʹԼΖ͢ɽ͞ΒʹɼখΛଧͭɽ

·ͨɼ48 + 8ΛԣͰ͓ͯ͘͠ࢉܭɽ

(6) ʮ56?ʯʹʮ?ʯΛֻ͚ͯʮ3969ʯΛ͑ͳ͍ɼ࠷େͷ 1ܻͷ

 ? ΛٻΊΔɽ

567 × 7 = 3969 % 3969 < 568 × 8

ΑΓ ?  7 Ͱ͋Γɼ3969 − 567 × 7 = 0 ͳͷͰࢉܭྃɽ√
823.69 = 28.7ͱΘ͔Δɽ

ʢ͍ͭ·Ͱ Γฦ͢͜ͱͰΑΓ܁ΛࢉܭΕͳ͍ͱ͖ɼݱ0͕

ਫ਼ີͳۙࣅΛٻΊΔ͜ͱ͕Ͱ͖Δɽʣ
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B. ։ฏ๏ͱ

ʮ։ฏʯͱʮ͋ΔͷฏํࠜΛٻΊΔ͜ͱʯͰ͋Γɼʮ։ฏ๏ (extraction of square root) ʯͱɼͦͷ

ʮ։ฏʯΛචࢉͷΑ͏ͳࢉܭͰٻΊΔํ๏Ͱ͋Δɽ͍ͣΕ29*ࢉ ͷ͔࣌ΒΘΕͨ༻ޠͰ͋Γɼ։ฏ๏

͔͘ݹΒͦΖΜʹΑͬͯ༻͍ΒΕ͍ͯͨɽ

։ฏ๏ͷࢉܭɼԽֶཧʹ͓͍ͯඞཁͱ͞ΕΔ͜ͱ͕͋Δɽ

C. ։ฏ๏ͷΈ

ͳͥɼલϖʔδͷ։ฏ๏ʹΑͬͯฏํ͕ࠜٻΊΒΕΔͷ͔ɼͦͷΈΛԼʹਤͰ͓ࣔͯ͠ ʢ్͘தͷܭ

ߟΔͷͰҙ͢Δ͜ͱʣɽ༨༟ͷ͋Δਓɼ֤ࣗͰ͕͋ࣈͷͱ͖ʹඞཁͷͳ͍ࢉܭͷࡍͷதʹɼ࣮ࣜࢉ

͑ͯΈΑ͏ɽ

√
ɹɹɹɹ
2
8 23.69

2
2

√
823.69

√
823.69

ന͍෦ͷ໘ੵ

 823.69

√
ɹɹɹɹ
2
8 23.69

̎̌ʷ̎̌ˠ 4 00
̔̎̏ʵ̎̌̎ ˠ 4 23

2
2
4 0ˡ̎ʷ̎̌

20

20
ന͍෦ͷ໘ੵ

 423.69

√
ɹɹɹɹ
2 8.
8 23.69
4

̔̎̏ʵ̎̌̎ ˠ 4 23
ʢ̎ʷ̎̌ʴ̔ʣʷ̔ˠ 3 84
̔̎̏. ̒̕ʵ̎̔̎ ˠ 39.69

2
2
4 8

8
5 6ˡ̎ʷ̎̔

20 8

8

ന͍෦ͷ໘ੵ

 39.69

√
ɹɹɹɹ
2 8. 7
8 23.69
4
4 23
3 84

̔̎̏ʵ̎̔̎ ˠ 39.69
ʢ̎ʷ̎̔ʴ̌. ̓ʣʷ̌. ̓ˠ 39.69
̔̎̏. ̒̕ʵ̎̔. ̓̎ ˠ 0

2
2
4 8

8
5 6.7

0.7

28 0.7

0.7

ന͍෦ͷ໘ੵ

 0

*29 ٢ాޫ༝ஶʮਖ߷هʢ1627ʣʯͳͲ͕େ͖ͳ͖͔͚ͬͱͳͬͯൃୡͨ͠ɼ࣌ށߐͷ։ࠃҎલʹ͓͚Δຊͷֶͷ૯শɽؔ
ʢ1640?42?ʙ1708ʣɼݐ෦߂ݡʢ1664ʙ1739ʣͳͲͷܼग़ͨ͠ਓ͕ݱΕͨɽࢉʹ͓͍ͯɼඍੵֶΛॳΊͱ͢Δؔͷ֓
೦ͦ͜େ͖ͳྲྀΕΛ࡞Βͳ͔ͬͨͷͷɼํఔࣜɼࢉܭͳͲͷʹ͓͍ͯಉ࣌ͷϤʔϩούͷֶΛઌΜ͡Δ͜ͱ

͋ͬͨɽ

·ͨɼ͕ࢉॸຽʹ͍ͨͯ͠ߦྲྀ͘ɼֶͷྺ࢙ʹ͓͍ͯಛච͖͢ࣄฑͰ͋Δɽ։ࠃҎޙͷຊ͕ɼϤʔϩούͷ

ֶΛٵऩͯ͠ॳڭҭʹಋೖ͢Δ·Ͱ͋·Γ͔͔͕ؒ࣌Βͳ͔ͬͨཁҼʹɼࢉͷӨ͍͕ͨڹΜେ͖͔ͬͨͱ͑ߟΒΕ͍ͯ

Δɽ
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ʲ࿅श 58ɿ։ฏ๏ʳ
√

153664ɼ
√

1.1236ɼ
√

13ɼ
√

9.8ͷΛ։ฏ๏ʹΑͬͯͤࢉܭΑʢແݶʹଓ͘߹ɼޒࣺ࢛ೖʹΑͬ

্͔ͯΒ 3ܻ·ͰͤࢉܭΑʣɽ

ʲղʳ ։ฏ๏ʹΑͬͯɼӈͷ

Α͏ʹࢉܭͰ͖ͯ
√

153664 = 392

√
ɹɹɹɹɹ

3 9 2
15 36 64

9
6 36
6 21

15 64
15 64

0

3
3
6 9

9
7 8 2

2

։ฏ๏ʹΑͬͯɼӈͷ

Α͏ʹࢉܭͰ͖ͯ
√

1.1236 = 1.06

√
ɹɹɹɹɹ
1. 0 6
1.12 36
1

12
0

12 36
12 36

0

1
1
2 0

0
2 0 6

6

!ԼͷΑ͏ʹɼ0 ΛҾ͘෦Λলུ
ͯ͠ߏΘͳ͍ɽͨͩ͠ɼิॿͷ

Β͔ࢉܭ 0 Λলུ͍͚ͯ͠ͳ
͍ɽ

√
ɹɹɹɹɹ
1. 0 6
1.12 36
1

12 36
12 36

0

1
1
2 0

0
2 0 6

6
։ฏ๏ʹΑͬͯɼӈ

ͷΑ͏ʹࢉܭͰ͖ͯ

√
13 = 3.6

1
05 · · ·

= 3.61

√
ɹɹɹɹɹɹ

3. 6 0 5
13.

9
4 00
3 96

4 00
0

4 00 00
3 60 25

39 75

3
3
6 6

6
7 2 0

0
7 2 0 5

5

!ԼͷΑ͏ʹɼ0 ΛҾ͘෦Λলུ
ͯ͠ߏΘͳ͍ɽͨͩ͠ɼิॿͷ

Β͔ࢉܭ 0 Λলུ͍͚ͯ͠ͳ
͍ɽ

√
ɹɹɹɹɹɹ

3. 6 0 5
13.

9
4 00
3 96

4 00 00
3 60 25

39 75

3
3
6 6

6
7 2 0

0
7 2 0 5

5

։ฏ๏ʹΑͬͯɼӈ

ͷΑ͏ʹࢉܭͰ͖ͯ
√

9.8 = 3.130 · · ·
= 3.13

√
ɹɹɹɹɹɹ
3. 1 3 0
9.80
9

80
61
19 00
18 69

31 00

3
3
6 1

1
6 2 3

3
6 2 6 0

0

! 9.8ͱɼཧͰॏཁͱͳΔʮॏྗ
Ճ (m/s2)ʯͷۙࣅͰ͋Δɽ
༨ஊʹͳΔ͕ɼ͜ͷ͑ π ʹۙ

͍Ͱ͋Δɽ

ిͰΛ͔֬Ίͳ͕Βɼ͍Ζ͍ΖͳͰ࿅श͠Α͏ɽ
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2. ෳ ͍ͯͭʹͷҼղࣜ࣍2
؆୯ͷͨΊɼෳ ࣜ࣍2 ax4 + bx2 + cΛ a

(
x4 + b

a
x2 + c

a

)
ͱม͠ܗɼ

b
a
= Aɼ c

a
= Bͱ͓͍ͨ

x4 + Ax2 + B · · · · · · · · · · · · · · · · · · · · · · 1©

ͱ͍͏ෳ Δ*30ɽ͑ߟ͍ͯͭʹͷҼղࣜ࣍2

i) x2 = X ͱ͓͘ํ๏ͰҼղͰ͖Δ݅

x4 + Ax2 + B = X2 + AX + B ˡ x2 = X ͱ͓͍ͨ

=
(
X + A

2

)2
− A2

4
+ B =

(
X + A

2

)2
− A2 − 4B

4

ΑΓɼA2 − 4B $ 0ͳΒ©2 −˚2
λΠϓͷҼղ͕ՄͱͳΔɽ

ii) x4 ͱ Bʹண͢Δํ๏ͰҼղͰ͖Δ݅

x4 + Ax2 + B = x4 + B + Ax2

͜͜ͰɼB > 0ͳΒ

=
(
x2 +

√
B

)2 − 2
√

Bx2 + Ax2

=
(
x2 +

√
B

)2 −
(
2
√

B − A
)

x2

·ͨɼ2
√

B − A > 0ͱͳΔͷ

2
√

B > A

⇔




(A < 0)
·ͨ(
A $ 0͔ͭ 4B > A2

)

⇔




(A < 0͔ͭ (A2 − 4B $ 0·ͨ A2 − 4B < 0))
·ͨ(
A $ 0͔ͭ A2 − 4B < 0

)

ͷͱ͖Ͱ͋Δ͔Βɼ݅Λཧ͢Δͱ



(B > 0͔ͭ A < 0͔ͭ (A2 − 4B $ 0·ͨ A2 − 4B < 0))
·ͨ(
B > 0͔ͭ A $ 0͔ͭ A2 − 4B < 0

)

ͷͱ͖Ͱ͋Δɽ

Ҏ্ i)ɼii)ΛҼղͷख๏ͱ֮ͯ͑͘͢͠·ͱΊΔͱ࣍ͷΑ͏ʹͳΔɽ

A2 − 4B $ 0ͷͱ͖ɼx2 = X ͱ͓͘͜ͱʹΑΓҼղͰ͖ɼA2 − 4B < 0ͷͱ͖ x4 ͱ Bʹண͠

ͯม͢ܗΔ͜ͱʹΑΓҼղͰ͖ΔɽಛʹɼA2 − 4B $ 0͔ͭ A < 0͔ͭ B $ 0ͷͱ͖ʹɼͲͪΒ

ͷํ๏ͰҼղͰ͖Δɽ

*30 ͜ͷෳ 2 ࣜ࣍ 1©͕ҼղͰ͖Εɼͦͷࣜશମʹ a Λֻ͚ͯɼͱͷෳ 2 ࣜ࣍ ax4 + bx2 + c ͷҼղ͕ಘΒΕΔɽ
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ୈ2ষ ํఔࣜɾෆࣜͱؔ

ୈ 2ষͰɼํఔࣜɾෆࣜͱؔʢͷάϥϑʣͷؔʹֶ͍ͭͯͿɽ

͡Ίʹ ͷάϥؔ࣍ɾ2ؔ࣍ΕΒɼ1͜ʹޙఔࣜΛֶͿ͕ɼํ࣍ෆࣜɾ2࣍1

ϑͱີͳ͕ؔ͋Δ͜ͱ͕͔Δɽ͜ͷؔΛ͔ͭΉ͜ͱɼߍߴֶͷ࠷େࣄ

ͳϙΠϯτͷ 1ͭʹͳ͍ͬͯΔɽ

͍ͯ༺Λؔ࣍Ͱ͋ͬͯɼ2ࢉܭෆࣜΛղ͘ͱ͖ʹɼ؆୯ͳ࣍ऴతʹɼ2࠷

ղ͘͜ͱʹͳΔɽ

ํఔࣜɾෆ͔ࣜΒάϥϑɼάϥϑ͔Βํఔࣜɾෆࣜɽࣗ༝ʹ͖ߦདྷ͢Δ·Ͱ

ཧղ͠Α͏ɽͯ͑ߟΔ͔͠Εͳ͍͕ɼͬ͘͡Γ͔͔͕ؒ࣌ʹ
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2.1 ෆࣜ࣍1

2ͭͷ͕͍͜͠ͱ߸ʢ=ʣΛͨͬࣜͰද͞ΕΔΑ͏ʹɼ2ͭͷͷؒͷେখ

ɼෆ߸ʢ> %ͳͲʣΛͯͬද͞ΕΔɽ

1. ෆࣜͷੑ࣭

A. ෆ߸ͱͦͷಡΈํ

2ͭͷͷେখؔɼෆ߸ (a sign of inequality)Λ༻͍ͯද͞ΕΔɽͨͱ͑ɼʮ2ΑΓ 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. ෆࣜͱԿ͔

ͨͱ͑ʮ͋Δ aΛ 2ഒ͔ͯ͠Β 3ΛՃ͑ͨɼ4ΑΓେ͖͍ʯ͜ͱ

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

ͱෆ߸Λ༻͍ͯද͢͜ͱ͕Ͱ͖Δɽ 1©ͷΑ͏ʹɼ2ͭͷࣜͷେখؔΛෆ߸Λͯͬදͨ͠ͷΛෆ

ࣜ (inequality)ͱ͍͏ɽ

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

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

ʲྫ 1ʳ࣍ͷจষΛෆࣜͰදͤɽ·ͨɼͦͷࠨลɼӈลΛ͑Αɽ
1. ʮaͱ 3ͷɼbͷ 2ഒҎ্ʯ

2. ʮxͷ 2ഒ͔Β 3Ҿ͍ͨɼxͷ (−2)ഒΑΓখ͍͞ʯ

ʲղʳ

1. ʮaͱ 3ͷ︸!!!!!!!︷︷!!!!!!!︸
a + 3

ɼbͷ 2ഒ︸!!!!︷︷!!!!︸
2b

Ҏ্ʯ → a + 3 ! 2b !ʮA  B Ҏ্ʯ A $ B

ลࠨ a + 3ɼӈล 2bͰ͋Δɽ
2. ʮxͷ 2ഒ︸!!!!︷︷!!!!︸

2x

͔Β 3Ҿ͍ͨ

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

ɼxͷ (−2)ഒ︸!!!!!!!!!︷︷!!!!!!!!!︸
−2x

ΑΓখ͍͞ʯ

→ 2x − 3 < −2x !ʮA  BΑΓখ͍͞ʯ A < B

ลࠨ 2x − 3ɼӈล −2xͰ͋Δɽ

*1 ͷΑ͏ͳಡΈํΑ͘༻͍ΒΕΔɽ࣍

a < bɿʮa খͳΓ bʯɼa % bɿʮa খͳΓΠίʔϧ bʯɼa > bɿʮa େͳΓ bʯɼa $ bɿʮa େͳΓΠίʔϧ bʯ
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C. ෆࣜͷੑ࣭
ɾ

ɾ

ɾ
ઢ
ɾ
্
ɾ
ͷ
ɾ

ɾ
ͷ
ɾ
Ҡ
ɾ
ಈΛΠϝʔδ͠ͳ͕Βɼෆࣜͷੑ࣭Λ͑ߟΑ͏ɽ

i) ྆ลʹಉ͡Λ ʢ͢Ҿ͘ʣ߹ɹ˰ෆ߸ͷ͖มΘΒͳ͍ʢʡʻʡʡʻʡͷ··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) ྆ลʹɾਖ਼ɾͷɾΛֻ͚ΔʢׂΔʣ߹ɹ˰ෆ߸ͷ͖มΘΒͳ͍ʢʡʻʡʡʻʡͷ··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) ྆ลʹɾෛɾͷɾΛֻ͚ΔʢׂΔʣ߹ɹ˰ෆ߸ͷ͕͖ɾɾରɾʹɾͳɾΔʢʡʻʡʡʼʡʹมΘΔʣ

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 % bͷ͍ͣΕ͕Γཱ͔ͭ͑Αɽ

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

4
v. − a

4
% − b

4

ʲղʳ

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

ෆࣜͷੑ࣭

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.55ͰֶͿΑ͏ʹɼෆࣜํఔࣜͱಉ͡Α͏ʹͯ͠ղ͘͜ͱ͕Ͱ͖Δɽ
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ʲ࿅श 3ɿෆࣜͷੑ࣭ʳ

ҎԼͷ ɹ ʹ͋ͯ·ΔదͳࣈΛ͑Αɽ

(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

ʲղʳ

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

3
ɼΧ: −5 !ෛͷΛ྆ลʹ͔͚Δͱɼෆ߸

ͳΔɽʹ͖ٯ͕

2. ෆࣜͱͦͷղ๏࣍1

A. ෆࣜͱԿ͔࣍1

ลɼӈลͱʢxࠨ ʹ͍ͭͯʣ͕࣍ 1 ҎԼͰ͋ΔෆࣜΛɼʢx࣍ ʹ͍ͭͯͷʣ1 ෆࣜ࣍ (linear

inequality) ͱ͍͏ɽͨͱ͑ɼ࣍ͷࣜͯ͢ ෆࣜͰ͋Δɽ࣍1

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

ʢxʹ͍ͭͯͷʣෆࣜͷղ (solution)ͱɼෆࣜΛຬͨ͢ 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 ×

ͷͷ͜ͱΛ͍͏ɽͨͱ͑ɼ͍Ζ͍Ζͳ xʹ͓͍ͯɼෆࣜ

2x + 3 > 5x − 3 · · · · · · · · 1©

Λຬ͔ͨ͢Ͳ͏͔ௐͯΈΑ͏ɽx = −2ͷ࣌ΛௐΔͱ

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

ͱͳΓɼࠨลͷํ͕େ͖͍ɽͭ·Γɼx = −2ղͰ͋Δɽ

͜ͷ͜ͱΛ܁Γฦͤɼӈ্ͷදΛ࡞Δ͕ࣄͰ͖ɼ 1©ͷղແʹ͋Δ͜ͱ͕͔Δɽ

ʲྫ 4ʳ ෆࣜ 2x − 1 < x + 2ʹ͍ͭͯɼ࣍ͷ͍ʹ͑Αɽ

1. x = −2ͷͱ͖ɼࠨลͷɼӈลͷΛͦΕͧΕٻΊΑɽ·ͨɼx = −2ղʹͳΔ͔ɽ

2. x = 3ͷͱ͖ɼࠨลͷɼӈลͷΛͦΕͧΕٻΊΑɽ·ͨɼx = 3ղʹͳΔ͔ɽ

3. x = 4ͷͱ͖ɼࠨลͷɼӈลͷΛͦΕͧΕٻΊΑɽ·ͨɼx = 4ղʹͳΔ͔ɽ

ʲղʳ

1.ʢࠨลʣ= −5,ʢӈลʣ= 0ɼʢӈลʣͷํ͕େ͖͍ͷͰղʹͳΔɽ
2.ʢࠨลʣ= 5,ʢӈลʣ= 5ɼࠨลͱӈล͕͍͠ͷͰղʹͳΒͳ͍ɽ ล͕ӈลΑΓখ͘͞ͳ͍ͱɼղࠨ!

ʹͳΒͳ͍ɽ3.ʢࠨลʣ= 7,ʢӈลʣ= 6ɼʢӈลʣͷํ͕খ͍͞ͷͰղʹͳΒͳ͍ɽ
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B. ෆࣜͷղ๏ͱղͷਤࣔ

ෆࣜΛղ͘ (solve) ͱʮෆࣜͷɾ͢ɾɾͯͷղΛٻΊΔ͜ͱʯΛҙຯ͢Δɽ

p.53ͰֶΜͩੑ࣭͔Βɼෆࣜɼํఔࣜͱಉ͡Α͏ʹ
͍ ͜ ͏

Ҡ߲ (transposition)Λ༻͍ͯղ͘͜ͱ͕Ͱ͖Δɽ

ͨͱ͑ɼෆࣜ 1©࣍ͷΑ͏ʹղ͘͜ͱ͕Ͱ͖Δɽ

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

⇔ −3x > − 6
⇔ x < 2 ˡ −3Ͱׂͬͨʢූ߸ͷٯ͕͖ʹͳΔʂʂʣ

͜͏ͯ͠ɼʮx  2ΑΓখ͚͞ΕղʹͳΔʯ͜ͱ͕ٻΊΒΕΔɽ͜

x2

ؚ·ͳ͍

ͷ͜ͱɼઢΛ༻͍ͯӈਤͷΑ͏ʹද͢͜ͱ͕Ͱ͖Δɽ

ҰൠʹɼෆࣜͷղҎԼͷΑ͏ʹਤࣔ͢Δɽ

−3 < x −3 % x x < −3 x % −3

x−3

ؚ·ͳ͍

x−3

ؚΉ

x−3

ؚ·ͳ͍

x−3

ؚΉ

ෆ߸ <, >ͷͱ͖ɼڥΛʮനؙʯʮࣼΊઢʯͰද͢ɽ

Ұํɼෆ߸ %, $ͷͱ͖ɼڥΛʮؙࠇʯʮਨઢʯͰද͢ɽ

ʲྫ 5ʳ ͦΕͧΕͷਤ͕ද͢ɼෆࣜͷղΛ͑ͳ͍͞ɽ

1.

x3

2.

x4

3.

x1

4.

x−2

ʲղʳ

1. x " 3 2. x < 4 3. 1 < x 4. −2 " x

ղͷਤࣔɼ࣍ͰֶͿʮ࿈ཱෆࣜʯʹ͓͍͖ͯΘΊͯॏཁʹͳΔɽ

ʲྫ 6ʳ ͷ࣍ ෆࣜΛղ͚ɽ·ͨɼͦͷղΛઢ্ʹදͤɽ࣍1

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

ʲղʳ ղΛද͢ઢͯ͢ɼӈཝ֎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 7ɿ1࣍ෆࣜʳ
ͷ࣍ ෆࣜΛղ͚ɽ·ͨɼͦͷղΛઢ্ʹදͤɽ࣍1

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

> 2x + 1

ʲղʳ ղΛද͢ઢͯ͢ɼӈཝ֎ʹॻ͍ͨɽ

(1) − 8x % 32
⇔ x ! −4 ! x−4

ෛͷΛֻ͚ΔɾׂΔͱ͖
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

!ෛͷΛֻ͚ΔɾׂΔͱ͖ɾٯɾූɾ߸

x7
11

ʲ࿅श 8ɿෆࣜͷղʳ
(1) ෆࣜ 2x − 3 < 7ʹ͓͍ͯɼx = −3ղʹͳΔ͔ɼx = 5ղʹͳΔ͔ɽ

(2) ෆࣜ −x − 5 $ 2x + 4ʹ͓͍ͯɼx = −3ղʹͳΔ͔ɼx = 5ղʹͳΔ͔ɽ

ʲղʳ

(1) x = 5ͷͱ͖ɼࠨลɼӈลͱ 7ʹͳΓɼղͰͳ͍ɽ !ʮࠨล͕ӈลɾΑɾΓɾখɾ͞ɾ͘ͳΔ x ͷ
ʯ͕ղͳͷͰɼ྆ล͕͍͠ͱ

͖ղͰͳ͍ɽ
x = −3ղʹͳΔɽ

(2) x = −3ͷͱ͖ɼࠨลɼӈลͱ −2ʹͳΓɼղʹͳΔɽ !ʮࠨล͕ӈลɾҎɾ্ʹͳΔ x ͷʯ
͕ղͳͷͰɼ྆ล͕ͯ͘͠ղ

Ͱ͋Δɽ
x = 5ղͰͳ͍ɽ

C. ࿈ཱෆࣜ

࿈ཱෆࣜ (simultaneous inequalities) ͱɼ2ͭҎ্ͷຬ͖ͨ͢ෆࣜͷू·ΓΛ͢ࢦɽ࿈ཱෆࣜ

Λղ͘ͱɼશͯͷෆࣜΛಉ࣌ʹຬͨ͢ xͷൣғΛٻΊΔ͜ͱͰ͋Δɽ

ͨͱ͑ɼ࿈ཱෆࣜ




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 % xॻ͖ࠐΜͩ

⇒ x4 8
1©

2©

ಉ࣌ʹຬͨ͢෦ΛࣼઢͰਤࣔ

ʢ 1©ͱ 2©ͷԣઢ̎ຊ͕ॏͳΔ෦ʣ͜͏ͯ͠ɼ࿈ཱෆࣜͷղ 4 % x < 8ͱ͔Δɽ
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2ͭͷෆࣜΛಉ࣌ʹຬͨ͢ൣғ͕ͳ͍߹ʮղͳ͠ʯͱ͑Δɽ

ʲྫ 9ʳ ҎԼͷਤʹ x < 0Λॻ͖ࠐΈɼಉ࣌ʹຬͨ͢ xͷൣғΛ͑ͳ͍͞ɽಉ࣌ʹຬͨ͢ xͷൣғ

͕ͳ͚Εɼʮղͳ͠ʯͱ͑ͳ͍͞ɽ

1.
x−2

2.
x2

3.
x3

4.
x1

ʲղʳ

1.
x−2 0

−2 " x < 0

2.
x20

x < 0

3.
x30

x < 0

4.
x10

ղͳ͠

ʲྫ 10ʳ ࿈ཱෆࣜ




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

Λղ͚ɽ

ʲղʳ 1© ⇔ 2x < −2

⇔ x < −1

2© ⇔ x $ −4

2ͭͷղΛಉ͡ઢ্ʹਤࣔ͢Εɼ࣍ͷΑ͏ʹͳΔɽ

x−4 −1

1©
2©

Αͬͯɼ−4 " x < −1͕ղʹͳΔɽ

࿈ཱෆࣜΛղ͘ͱ͖ʹඞͣɼղΛઢ্ʹॻ͖ද͢͜ͱɽ

D. 3ͭҎ্ͷࣜʹΑΔෆࣜ

ͨͱ͑ɼx͕ෆࣜ −2x + 6 < x < 4x − 3 · · · · · · · · 3©Λຬͨ͢ʹɼ−2x + 6 < xͱ x < 4x − 3Λಉ࣌ʹ

ຬͨͤΑ͍ɽͭ·Γɼ 3©Λղ͘ʹ࿈ཱෆࣜ
{
−2x + 6 < x
x < 4x − 3 Λղ͚Α͍ɽ

ʲྫ 11ʳ ෆࣜ −2x + 6 < x < 4x − 3Λղ͚ɽ

ʲղʳ −2x + 6 < xͱ x < 4x − 3ΛͦΕͧΕղ͘ͱ

− 2x + 6 < x

⇔ 6 < 3x

⇔ 2 < x

x < 4x − 3

⇔ − 3x < −3

⇔ x > 1

2ͭͷղΛಉ͡ઢ্ʹਤࣔ͢Εɼ࣍ͷΑ͏ʹͳΔɽ

x1 2 Αͬͯɼ2 < x͕ղʹͳΔɽ
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ʲ࿅श 12ɿ࿈ཱෆࣜʳ
ͷ࿈ཱෆࣜΛղ͚ɽ࣍

(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

ʲղʳ

(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©

ͱͳΓɼڞ௨ղଘ͠ࡏͳ͍ͷͰɼ͑ղͳ͠ɽ
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E. ൃ ల ༺ෆࣜͷԠ࣍1

ʲ࿅श 13ɿ1࣍ෆࣜͷԠ༻ʳ
(1) A͔Β 15 kmΕͨ B·Ͱา͍ͨɽ͡Ί͗ٸͰຖ࣌ 5 kmɼ్த͔ΒർΕͨͷͰຖ

࣌ 3 kmͷ͞Ͱา͍ͨɽॴཁ͕ؒ࣌ ͰԿ͗ٸҎͷͱ͖ɼؒ࣌4 kmҎ্า͍͔ͨٻΊΑɽ

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

ΛԿ gҎ্ࠞͥΕΑ͍͔ٻΊΑɽ

ʲղʳ

(1) ΛڑͰา͍ͨ͗ٸ x kmͱ͢Δɽ !ɹA B
ຖ࣌

5km
ຖ࣌

3km

x km (15−x)
km

ർΕͯา͍ͨڑ (15 − x) kmͱͳΓɼา͘ͷʹ͔͔Δؒ࣌ͦΕͧ

Εɼ
x
5
ɼؒ࣌

15 − x
3

ͱͳΔɽؒ࣌ !ʢಓͷΓʣ
ʢ͞ʣ

=ʢؒ࣌ʣ

શମͷॴཁؒ࣌ ҎͰ͋Δ͔Βؒ࣌4
x
5
+ 15 − x

3
% 4 · · · · · · · · · · · · · · · · · · · · · · 1©

Λຬͨ͢ xΛٻΊΕΑ͍ɽ

1© ⇔ 3x + 5(15 − x) % 60 !྆ลʹ 15 Λֻ͚ͨ

⇔ − 2x % −15

⇔ x $ 15
2
= 7.5 !ෛͷΛֻ͚ΔɾׂΔͱ͖ɾٯɾූ

ɾ
߸

Αͬͯɼ͗ٸͰ 7.5 kmҎ্า͍ͨɽ

(2) 8%ͷ৯ԘਫΛ x gࠞͥΔͱͯ͠ɼx ʹ͍ͭͯղ͚Α͍ɽ5%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 gͷதʹɼ

(
8

100
× x

)
gͷ৯Ԙ༹͕͚͍ͯΔɽ

͜ΕΒΛࠞͥͯɼೱ͕ 6 %Ҏ্ʹͳΔ͔Β
! ʢ৯Ԙͷྔʣ
ʢ৯Ԙਫͷྔʣ

=
ʢೱʣ

100

(
5

100
× 800 + 8

100
× x

)
÷ (800 + x) $ 6

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

Λຬͨ͢ xΛٻΊΕΑ͍ɽ

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 gҎ্ࠞͥΕΑ͍ɽ
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F. औΓಘΔൣғΛٻΊΔ

ʲ࿅श 14ɿऔΓಘΔൣғʙͦͷ̍ʙʳ
࣮ x͕ −2 < x < 4Ͱ͋Δͱ͖ɼҎԼͷͷऔΓಘΔൣғΛ͑Αɽ

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

ʲղʳ

(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
!ಉ͡Λͯ͠Ҿ͍ͯɼେখ
มΘΒͳ͍ɽؔ

(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
!ਖ਼ͷಉ͡Λֻ͚ͯɼେখؔ
มΘΒͳ͍ɽ

(5) −2 < x < 4

⇔ −2 × (−2) > −2x > −2 × 4

⇔ 4 > −2x > −8 ∴ −8 < −2x < 4
!ෛͷಉ͡Λֻ͚Δͱɼେখؔ
ٯʹͳΔɽ

ʲ ൃ ల 15ɿऔΓಘΔൣғʙͦͷ̎ʙʳ
࣮ aখୈ 1ҐΛޒࣺ࢛ೖͯ͠ 4ʹͳΓɼ࣮ bখୈ 1ҐΛޒࣺ࢛ೖͯ͠ 6ʹͳΔͱ͍͏ɽ

1 a, bͷऔΓಘΔൣғΛෆࣜͰ͑Αɽ

2 3a + bͷऔΓಘΔൣғΛෆࣜͰ͑Αɽ

3 a − bͷऔΓಘΔൣғΛෆࣜͰ͑Αɽ

ʲղʳ

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

͜͜Ͱɼ2ํ࣍ఔࣜͷղ๏ͷૅجΛֶͿɽ

A. ఔࣜͱํ࣍2

ʢxʹ͍ͭͯͷʣ2ํ࣍ఔࣜ (quadratic equation)ͱɼa ( \= 0)ɼbɼcΛఆͱͯ͠

ax2 + bx + c = 0

ͱ͍͏ܗͰදͤΔํఔࣜͷ͜ͱͰ͋Δɽ༩͑ΒΕͨ ఔࣜΛຬͨ͢ํ࣍2 xͷΛɾ͢ɾɾͯٻΊΔ͜ͱΛʮ2࣍

ํఔࣜΛղ͘ʯͱ͍͍ɼͦͷ xͷΛͦͷʮ2ํ࣍ఔࣜͷղʯͱΑͿɽ

B. ҼղΛར༻ͨ͠ղ๏

ఔࣜํ࣍2 ax2 + bx + c = 0ͷࠨล͕ҼղͰ͖Δ߹ʹɼதֶ·ͰͰֶΜͩΑ͏ʹɼҼղΛ༻

͍ͯղ͘ͷ͕Ұ൪Α͍ɽͨͱ͑ɼ2x2 − 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 = 0ͷࠨลҼղͰ͖ͯ
(
x + Ξ

) (
Π x − 

)
= 0

ͱมܗͰ͖Δɽ͔͜͜Β Τ = 0·ͨ Φ = 0͕Γཱͭɽ

͜ͷ 2ͭͷ ఔࣜΛͦΕͧΕղ͍ͯํ࣍1 x = Χ ɼx = Ω ɽ

ʲղʳ Ξ : 2ɼΠ : 3ɼ : 4ɼ

Τ : x + 2ɼΦ : 3x − 4ɼΧ : −2ɼΩ : 4
3

*2 ͜͜Ͱ༻͍ΒΕΔੑ࣭ɼ࣮ AɼB ʹ͍ͭͯͷੵͷੑ࣭
AB = 0 ⇐⇒ A = 0·ͨ B = 0 ⇐⇒ A = 0͔ B = 0ͷҰํͰΓཱͯΑ͍ʢ྆ํͰΑ͍ʣ
Ͱ͋Δɽ௨ৗͷձʹ͓͚Δʮ·ͨʯͷҙຯɼʮͲͪΒ͔͕ਖ਼͘͠ɼΓؒҧ͍ʯͷҙຯͰ͋Δ͜ͱ͕ଟ͍ɽ͔͠͠ɼֶ

ʹ͓͚Δʮ·ͨʯʮগͳ͘ͱͲͪΒ͔͕ਖ਼͍͠ʢ྆ํͱਖ਼͍͠߹ΛؚΉʣʯͷҙຯͰΘΕΔɽʮ·ͨʯͷѻ͍ʹͭ

͍ͯɼֶ A(p.2) ʹ͓͍ͯৄֶ͘͠Ϳɽ
*3 2 ͭͷղͷؒʹ͋ΔΧϯϚʮɼʯɼʮ·ͨʯͷΘΓʹΘΕ͍ͯΔɽ
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ʲ࿅श 17ɿ2ํ࣍ఔࣜΛղ͘ʢҼղͷར༻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

ʲղʳ

(1) ลΛҼղͯ͠ࠨ (x + 3)(x − 5) = 0ͳͷͰɼx = −3 , 5ɽ
(2) ลΛҼղͯ͠ࠨ (x − 4)2 = 0ͳͷͰɼx = 4ɽ ! x = 4 ·ͨ x = 4ɼͭ·Γ x = 4

ͷΈ͕ద͢Δɽ
(3) ลΛҼղͯ͠ࠨ (4x − 3)(3x − 2) = 0ͳͷͰɼ x = 3

4
,

2
3
ɽ

(4) ࣜΛཧͯ͠ 3x2 + 4x − 4 = 0 ͱͳΓɼ͜ͷࠨลΛҼղͯ͠ !·ͣ ax2 + bx + c = 0 ͷܗʹ
͢Δ(x + 2)(3x − 2) = 0ͳͷͰɼx = −2 , 2

3
ɽ

(5) ྆ลΛ 9 ഒ͢Δͱ x2 + 9x + 18 = 0 ͱͳΔͷͰɼࠨลΛҼղͯ͠ ͕Ͱͳ͍ͱɼҼղ!
Γʹ͍͘(x + 6)(x + 3) = 0ͳͷͰɼx = −6 , − 3ɽ

C. ʢxͷࣜʣ2 =ʢఆʣͷܗʹ͢Δղ๏

ఔࣜํ࣍2 x2 + 4x − 3 = 0ɼࠨลΛҼղͰ͖ͳ͍͕ɼ࣍ͷΑ͏ʹղ͘͜ͱ͕Ͱ͖Δɽ

x2 + 4x = 3 ˡఆ߲ΛӈลʹҠ߲

x2 + 4x + 4 = 3 + 4 ˡ྆ลʹ 4Λ͢ͱ

(x + 2)2 = 7 ˡࠨลΛ 2ͷܗʹͰ͖Δ

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 ˡఆ߲ΛӈลʹҠ߲

x2 + 6x + Π = Ξ + Π ˡ྆ลʹ Π Λ͢

(x +  )2 = Τ ˡࠨล͕ 2ͷܗʹͳͬͨ

x +  = ±
√
Τ

x = Φ ±
√
Τ

͜Εɼxͷղ͕ Χ , Ω ͷ 2ͭ͋Δ͜ͱΛҙຯ͍ͯ͠Δɽ

ʲղʳ Ξ : 13ɼΠ : 9ɼ : 3ɼΤ : 22ɼΦ : −3ɼΧ : −3 +
√

22ɼΩ : −3 −
√

22
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D. ఔࣜͷղͷެࣜํ࣍2

x2 ͷ͕ 1Ͱͳͯ͘ɼ࣍ͷΑ͏ʹ͠ ʢͯxͷࣜʣ2 =ʢఆʣͷܗʹͯ͠ղ͘͜ͱ͕Ͱ͖Δɽ

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

x2 + 2
3

x = 8
3

ˡ x2 ͷΛ̍ʹ͢Δ ˠ x2 + b
a

x = − c
a

x2 + 2
3

x +
(

1
3

)2
= 8

3
+

(
1
3

)2
ˡ

x ͷͷͷ
2 Λ྆ลʹ͢ 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©ΑΓԼͷมܗɼӈลʹ͋Δʮb2 − 4acʯͷ͕ 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 − 4ac͕ҙຯΛͨͣɼ2ํ࣍ఔࣜ ax2 + bx + c = 0ͷղଘ͠ࡏͳ͍ɽ

ʲྫ 19ʳ

1. 2 ఔࣜํ࣍ 2x2 + 3x − 4 = 0 Λղ͜͏ɽղͷެࣜʹ a = Ξ , b = Π , c =  Λೖͯ͠ɼ

x =
Τ ±

√
Φ

Χ

ͱͳΓɼ͜Ε͕ղͰ͋Δɽ

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

x =
ί ± α

√
γ

ε

ͱͳΔɽ͜ΕΛͯ͠ɼղ x = η ΛಘΔɽ

ʲղʳ

(1) Ξ : 2ɼΠ : 3ɼ : −4ɼղͷެࣜʹೖͯ͠ x =
−3 ±

√
32 − 4 · 2 · (−4)

2 · 2 =
−3 ±

√
41

4
Ͱ͋ΔͷͰɼ

Τ : −3ɼΦ : 41ɼΧ : 4

(2) Ω : 1ɼΫ : −4ɼέ : 2ɼղͷެࣜʹೖͯ͠ 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

ղͷެࣜ҉ͯ͠هɼਖ਼֬ʹ͍͜ͳͤΔΑ͏ʹ͠Α͏ɽ

·ͨɼ
√
ɹͷத͕ෛʹͳͬͨͱ͖ʢb2 − 4ac < 0ͷͱ͖ʣɼʮղͳ͠ʯͱ͑ΕΑ͍ɽ

ʲղʳ

(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 ͷ͕ۮͷ߹ͷղͷެ
ࣜ (p.67)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
ɼ͑ղͳ͠ɽ !

√
−4 ͕ҙຯΛͨͳ͍ͨΊ

(5) x = −6 ±
√

62 − 4 · 4 · 1
2 · 4

=
−6 ± 2

√
5

8
=
−3 ±

√
5

4

!ʮx ͷ͕ۮͷ߹ͷղͷެ
ࣜ (p.67)ʯΛ༻͍ͯΑ͍ɽ

! −6 ± 2
√

5
8

=
2
(
−3 ±

√
5
)

8 4

(6) ํఔࣜͷ྆ลʹ 6Λֻ͚ͯཧ͢Δͱ x2 + 3x − 2 = 0ͱͳΔͷͰ ຊతʹɼΛͳ͔ͯ͘͠Βج!
ղͷެࣜΛ͏Α͏ʹ͠Α͏ɽ

x =
−3 ±

√
32 − 4 · 1 · (−2)

2 · 1 =
−3 ±

√
17

2

E. ఔࣜͷղͱҼղํ࣍2

ఔࣜͷํ࣍2 2ͭͷղ๏ΛݟൺͯΈΑ͏ɽ

i)ҼղΛར༻ͨ͠ղ๏ ii)ղͷެࣜΛ༻͍ͨղ๏

x2 − 3x − 18 = 0 x2 − 5x − 3 = 0

(x − 6)(x + 3) = 0 ˡࠨลͷҼղˠ ʁʁʁ

x = 6,−3 ˡํఔࣜͷղˠ x = 5 ±
√

37
2

ˡʮղͷެࣜʯͰٻΊͨ

i), ii)Λݟൺͯɼx2 − 5x − 3ͷҼղΛಘΔɽ

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։͢Εɼ͜ͷҼղ͕ਖ਼͍͠ͱ͔Δɽ
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ʲྫ 21ʳ x2 − 3x + 1Λ࣮ͷൣғͰҼղ͠ͳ͍͞ʢҼʹແཧؚ͕·ΕͯΑ͍ʣɽ

ʲղʳ ఔࣜํ࣍2 x2 − 3x + 1 = 0Λղ͚ɼx = 3 ±
√

5
2

ͱͳΔͷͰ !ղͷެࣜΛ༻͍ͯղ͘

x2 − 3x + 1 =

x − 3 −

√
5

2





x − 3 +

√
5

2




F. ʙผࣜݸఔࣜͷղͷํ࣍2 D

ղͷެࣜͷࠜ߸
√
ɹͷ b2 − 4acΛɼ2ํ࣍ఔࣜͷผࣜ (discriminant) ͱ͍͍ɼDͰද͢ɽ

ݸఔࣜͷผࣜͱղͷํ࣍2

ఔࣜํ࣍2 ax2 + bx + c = 0ͷղͷݸΛௐΔʹผࣜ D = b2 − 4acͷූ߸ΛௐΕΑ͍ɽ

i) D = b2 − 4ac > 0ͷͱ͖ɼղ 2ͭଘ͢ࡏΔɽ

ii) D = b2 − 4ac = 0ͷͱ͖ɼղ 1ͭଘ͢ࡏΔɽ

͜ͷͨͩ 1ͭͷղॏղ (multiple solution)ͱΑΕΔɽ

iii) D = b2 − 4ac < 0ͷͱ͖ɼղଘ͠ࡏͳ͍ɽ

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

0
2a

,
−b −

√
0

2a
Ͱ͋ΓɼͲͪΒ

x = − b
2a
ʹ͘͠ͳΓɼ

ɾ
ղ͕

ɾ
ॏͳͬͯ͠·͏ɽ͜Ε͕ɼ

ɾ
ॏ
ɾ
ղͷݯޠͰ͋Δ*4ɽ

ʲྫ 22ʳ ఔࣜํ࣍2 x2 − (k − 1)x + 1
4

k2 + k + 1 = 0ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

1. k = 2ͷͱ͖ɼղ͍ͭ͋͘Δ͔ɽ 2. k = −4ͷͱ͖ɼղ͍ͭ͋͘Δ͔ɽ

3. ผࣜ DΛ kͷࣜͰදͤɽ 4. ղ͕ ΔͨΊͷ͢ࡏଘݸ2 kͷൣғΛٻΊΑɽ

ʲղʳ

1. k = 2ͷͱ͖ɼ2ํ࣍ఔࣜ x2 − x + 4 = 0ͱͳΔɽ

D = (−1)2 − 4 · 1 · 4 = −15 < 0

Ͱ͋ΔͷͰɼղଘ͠ࡏͳ͍ɽ

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

D = 52 − 4 · 1 · 1 = 21 > 0

Ͱ͋ΔͷͰɼղ 2ͭଘ͢ࡏΔɽ
3. x2 ͷ 1ɼxͷ −(k − 1)ɼఆ߲ 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 ͳֶͷఆٛʹΑΕɼຊདྷॏࠜີݫ (multiple root)ͱΑͿ͖Ͱ͋Δɽ͔͠͠ɼߍߴֶʹ͓͍ͯʮॏղʯͱ͍͏ݴ༿͕
తʹ༻͍ΒΕ͍ͯΔɽ13th-note༺׳ ֶ I ݱঢ়ʹै͏͜ͱͱ͢Δɽ
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ʲ࿅श 23ɿ2ํ࣍ఔࣜͷղͱҼղʳ
ҎԼͷ Λɼ࣮ͷൣғͰҼղͤΑɽࣜ࣍2

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

ʲղʳ

(1) x2 + 7x − 4 = 0Λղ͚ɼx = −7 ±
√

65
2

ͱͳΔͷͰ

x2 + 7x − 4 =

x − −7 +

√
65

2





x − −7 −

√
65

2




(2) x2 − 2x − 5 = 0Λղ͚ɼx = 1 ±
√

6ͱͳΔͷͰ

x2 − 2x − 5 =
{
x − (1 −

√
6)

} {
x − (1 +

√
6)

}

=
(
x − 1 +

√
6
) (

x − 1 −
√

6
)

(3) 2x2 − 4x + 1 = 0Λղ͚ɼx = 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 24ɿ2ํ࣍ఔࣜͷղͷݸͷผʳ
ఔࣜํ࣍2 x2 + (2a − 1)x + a2 − 2a + 4 = 0ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

(1) ผࣜ DΛ aͷࣜͰදͤɽ (2) ղ͕ଘ͠ࡏͳ͍ͨΊͷ aͷ݅ΛٻΊΑɽ

ʲղʳ

(1) x2 ͷ 1ɼxͷ 2a − 1ɼఆ߲ 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. xͷ͕ۮͷ߹

ఔࣜํ࣍2 ax2 + bx+ c = 0ʹ͓͍ͯ b͕ۮͷ߹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 2Ͱ͢Δඞཁ͕͋ΔͱΘ͔ΔɽͦͷͨΊɼb͕ۮͷ߹ʹɼղͷެ

ࣜΛผʹ༻ҙͯ͠ɼ͜ͷखؒΛ͡Ί͔Βճආ͢Δ͜ͱ͕Ͱ͖Δɽ

xͷ͕ۮͷ߹ͷղͷެࣜɾผࣜ

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

b′2 − ac
a

Ͱ͋Δʢ D < 0ͷͱ͖ղͳ

͠ʣɽ·ͨɼղͷݸɼ
D
4
= b′2 − acͷූ߸ΛௐΕΑ͍ɽ

D
4
ʹΑΔղͷผ׳ΕΔͱେม͍͍͢ɽҰํɼx = −b′ ±

√
b′2 − ac

a
͍ʹ͍͘ͱײ

͡Δਓ͍ΔɽͦͷΑ͏ͳਓɼ௨ৗͷղͷެࣜͰ༻͢ΕΑ͍ɽ

ʲྫ 25ʳ ఔࣜํ࣍2 x2 − 6x + 4 = 0Λղ͚ɽ

ʲղʳ xͷ͕ۮͷ߹ͷղͷެࣜΑΓ

x =
−(−3) ±

√
(−3)2 − 1 · 4
1

= 3 ±
√

5

ʲྫ 26ʳ Τɼέʹʮ͋Δʯʮͳ͍ʯͷ͍ͣΕ͔Λ͑ͳ͍͞ɽ

1. x2 + 14x + 4 = 0ͷผࣜΛ Dͱ͢Δɽ D
4
= b′2 − acʹɼb′ = Ξ , a = 1, c = Π Λೖͯ͠ɼ

D
4
=  ͱ͔ΔɽΑͬͯɼ͜ͷ ఔࣜͷղํ࣍2 Τ ɽ

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

ೖͯ͠ɼ
D
4
= Ϋ ͱ͔ΔɽΑͬͯɼ͜ͷ ఔࣜղΛํ࣍2 έ ɽ

ʲղʳ

1. Ξ : 7ɼΠ : 4ɼ : D
4
= 72 − 1 · 4 = 45ɼΤ :͋Δ ! D Λ͢ࢉܭΔʹɼ14 ͷ 2

Λ͠ࢉܭͳ͍ͱ͍͚ͳ͍ɽ

2. Φ : −8ɼΧ : 3ɼΩ : 12ɼΫ : D
4
= (−8)2 − 3 · 12 = 28ɼέ :͋Δ
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ʲ࿅श 27ɿ2ํ࣍ఔࣜͷղͷݸͷผʢxͷ͕ۮͷ߹ʣr

3x2 − 2(m + 1)x + 1
3

m2 + m = 0ͷղͷݸɼఆ mͷʹΑͬͯͲͷΑ͏ʹมΘΔ͔ௐΑɽ

ʲղʳ 3x2 − 2(m + 1)x + 1
3

m2 + m = 0ͷผࣜΛ Dͱ͢Δͱ

D
4
= {−(m + 1)}2 − 3 ·

(
1
3

m2 + m
)

! x ͷ͕ۮͷ߹ͷผࣜ
(p.67)

= 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 !ͭ·ΓɼॏղΛͭɽ

iii) −m + 1 < 0ɼͭ·Γ m > 1ͷͱ͖
D
4
< 0ͱͳΓɼํఔࣜͷղଘ͠ࡏͳ͍ɽ

Ҏ্ i)ʙiii)ΑΓɼղͷݸ࣍ͷΑ͏ʹͳΔɽ

m < 1ͷͱ͖ ݸ2 m = 1ͷͱ͖ ݸ1 m > 1ͷͱ͖ ݸ0

ʲ ൃ ల 28ɿ2ํ࣍ఔࣜΛղ͘ʢʹࠜ߸ΛؚΉ߹ʣr
ͷ࣍ ఔࣜΛղ͚ɽํ࣍2

1
√

2x2 − 4x −
√

2 = 0 2 2
(
2 −
√

3
)

x2 + 2
(
1 −
√

3
)

x + 1 = 0

ʲղʳ

1 ํఔࣜͷ྆ลʹ
√

2Λֻ͚ͯཧ͢Δͱ !·ͣ x2 ͷ༗ཧʹ͓ͯ͠

͘ͱΑ ʢ͍ղͷΛ༗ཧԽ͠ͳ

Ήʣࡁͯ͘
2x2 − 4

√
2x − 2 = 0

⇔ x2 − 2
√

2x − 1 = 0

xͷ͕ۮͷ߹ͷղͷެࣜΑΓ

x =
√

2 ±
√

(
−
√

2
)2 − 1 · (−1) =

√
2 ±
√

3

2 ํఔࣜͷ྆ลʹ 2 +
√

3Λֻ͚ͯཧ͢Δͱ !·ͣ x2 ͷ༗ཧʹ͓ͯ͠

͘ͱΑ ʢ͍ղͷΛ༗ཧԽ͠ͳ

Ήʣɽࡁͯ͘
2(4 − 3)x2 + 2

(
−1 −

√
3
)

x +
(
2 +
√

3
)
= 0

⇔ 2x2 − 2
(
1 +
√

3
)

x + 2 +
√

3 = 0

xͷ͕ۮͷ߹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. ؔͱԿ͔

ʮ࣮ xΛܾΊΕͨͩ 1ͭͷ࣮͕ܾ·ΔࣜʯΛʢxͷʣؔ  (function)ͱ͍͍ɼ f (x)ɼg(x)ͷΑ͏ʹද

͢*5ɽ·ͨɼ͜ͷͱ͖ͷ xΛม (variable)ͱ͍͏ɽ

ͨͱ͑ɼ3 m3 ͷਫ͕ೖ͍ͬͯΔਫ૧ɼຖ 2 m3 ͷׂ߹ͰਫΛೖΕΔ͜ͱΛ͑ߟΔɽਫΛ xؒೖΕ

x
ʢมʣ

2x + 3
(
= f (x)

)
f

ؒ࣌ (x)͔ΒਫͷྔΛܾΊΔنଇ

3 9
(
= f (3)

)ʢʣ

f
x = 3Λ f (x)ʹೖͯ͠ 9ΛಘΔ

ͷɼਫ૧ͷதͷਫͷྔޙͨ 2x + 3 (m3)Ͱ͋Δɽ

ͭ·Γɼʮਫ૧ͷதͷਫͷྔ (m3)ʯ x ʹΑܾͬͯ·Δͷ

ͰɼͦΕΛ f (x)ͱ͓͚

f (x) = 2x + 3 · · · · · · · · 1©

ͱॻ͘͜ͱ͕Ͱ͖Δɽ 1©ͷม xʹɼx = 3Λೖ͢Ε

f (3) = 2 · 3 + 3 = 9

ͱͳͬͯɼ3ඵޙͷਫͷྔ 9 m3 ͱ͔Δɽ

͜͜Ͱɼ f (3)ؔ f (x)ʹ x = 3Λೖͯ͠ಘΒΕΔ (value)ͱ͏ݴɽ

Δؔͷಛผͳ߹ʹͳΔɽ͚͓ʹߍߴͷϖʔδͰֶͿΑ͏ʹɼதֶͰֶΜͩؔͷఆٛɼ࣍

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

x x2
(
= g(x)

)g
ਖ਼ํܗͷ 1ลͷ͞ (x)͔Β
໘ੵΛܾΊΔنଇ

g(x) = x2

ͱͳΔɽ͜ͷ g(x)ʹ͍ͭͯ g(4)ΛٻΊͳ͍͞ɽ

·ͨɼͦͷɼͲΜͳਤܗͷ໘ੵΛ݁ͨ͠ࢉܭՌʹͳΔ͔ɽ

ʲղʳ g(4) = 42 = 16ɼ1ล͕ 4 cmͷਖ਼ํܗͷ໘ੵ (cm2)Λද͍ͯ͠Δɽ

ʲྫ 30ʳ ͋Δؔ h(x)͕ h(x) = 2x2 − 3x + 3Ͱද͞ΕΔͱ͖ɼh(1), h(−2)ͷΛٻΊΑɽ

ʲղʳ 2x2 − 3x + 3ʹ x = 1, x = −2Λೖ͢ΕΑ͍ɽ
h( 1 ) = 2 · 1

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

*5 p(x)ɼa(x) ͳͲͰΑ͍͕ɼؔ (function) ͷ಄จࣈͰ͋Δ f ͔ΒΞϧϑΝϕοτॱʹɼgɼh ͳͲͰ͋Δ͜ͱ͕ଟ͍ɽ·ͨɼ
େจࣈͷ FɼG ͳͲΘΕΔɽ
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ʲ࿅श 31ɿؔΛද͢ʳ
Λ͑ΑɽࣈΊΑɽ·ͨɼͦΕͧΕɼมΛද͢จٻͷؔΛ࣍

(1) ॎ͕ 4ɼԣ͕ xͷํܗͷ໘ੵ a(x)

(2) 6 m3 ͷਫ͕ೖ͍ͬͯΔਫ૧ɼຖ 3 m3 ͷׂ߹ͰਫΛೖΕͨͱ͖ͷɼwޙͷਫͷྔ b(w) m3

ʲղʳ

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

ʲ࿅श 32ɿؔͷʳ
f (x) = 2x + 3, g(x) = x2, h(x) = 2x2 − 3x + 3ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

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

(2) h(a), h(2t)ͷΛٻΊΑʢa, tΛ༻͍ͯΑ͍ʣɽ

ʲղʳ

(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 !ͨͱ͑ɼt = 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. ؔͷఆٛҬɾҬɾ࠷େɾ࠷খ

தֶͰֶΜͩؔͱಉ͡Α͏ʹɼఆٛҬɼҬɼ࠷େɼ࠷খΛ͑ߟΔ͜ͱ͕Ͱ͖Δɽ

ͨͱ͑ɼp.69 ͷؔ f (x) ͷྫʹ͓͍ͯɼਫ૧ͷ༰ੵ͕

x

ʢఆٛҬʣ

0 % x % 5

2x + 3
(
= f (x)

)

ʢҬʣ

0 % f (x) % 13

f
ؒ࣌ (x)͔ΒਫͷྔΛܾΊΔنଇ

13m3 Ͱ͋ͬͨͳΒɼ f (x) = 2x + 3 ͷ
͍͍͖ͯ͗

ఆٛҬ (domain) 

0 % x % 5Ͱ͋Δɽͱ͍͏ͷɼ5 < xͰਫ૧͔Βਫ͕͋;

Εͯ͠·͏͠ɼx < 0ҙຯͰҙຯΛͨͳ͍ɽ

·ͨ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 ลͷ͞ (x) ͔Β

໘ੵΛܾΊΔنଇ

ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

1. x = 2ఆٛҬʹؚ·ΕΔ͔ɽx = −1, x = 0Ͳ͏͔ɽ

2. ఆٛҬΛ 1 % x < 5ͱͨ͠ͱ͖ɼg(x)ͷҬΛٻΊΑɽ

ΊΑɽٻେ͕͋Ε࠷খɾ࠷

ʲղʳ

1. x = 2ఆٛҬʹؚ·ΕΔɽ1ล (−1) cmͷਖ਼ํܗɼ1ล 0 cmͷਖ਼

ͳ͍ͷͰɼx͠ࡏଘܗํ = −1, 0ఆٛҬʹؚ·Εͳ͍ɽ
2. Ҭ 1 " g(x) < 25ɼ࠷খ g(1) = 1ɼ࠷େଘ͠ࡏͳ͍ɽ ! x = 5 ఆٛҬʹؚ·Εͳ͍ͷ

Ͱɼg(x) = 25 ʹͳΔ͜ͱͳ͍ɽ
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C. yΛ༩͑Δ xͷؔ— y = f (x)
தֶʹ͓͍ͯʮؔʯͱݺΜͰ͍ͨ y = 2x + 3ͷΑ͏ͳࣜɼʮyΛ༩͑Δ xͷؔʯͱͯ͠ɼ୯ʹؔͱ

ΑͿ͜ͱ͕Ͱ͖Δɽ͜ͷΑ͏ͳʮyΛ༩͑Δ xͷؔʯɼҰൠతʹ y = f (x)ͳͲͱද͞ΕΔ*6ɽ

͏গ֓͠೦Λ͛ΕɼؔͱʮมΛܾΊΔͱɼͨͩ 1ͭͷ࣮͕ܾ·Δɾنɾଇʯͷ͜ͱ

Ͱ͋ΔɽԿ͔Λೖྗ͢ΕɼԿ͔࣮Λग़ྗ͢ΔͷɼͦΕΛʮؔʯͱΈͳͯ͠Α͍ɽ

D. จࣈఆ

ؔΛදࣜ͢ʹ͓͍ͯɼมͰͳ͍ɾจࣈΛఆ (constant)ͱ͍͏ɽಛʹɼมͰͳ͍จࣈΛจࣈఆ

ͱ͍͏͜ͱ͋Δɽ

ʲྫ 34ʳ ؔ f (x) = ax3 + x2 + bx + 2ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

1. f (x)ʹؚ·ΕΔจࣈఆΛͯ͑͢Αɽ 2. a \= 0ͷͱ͖ɼ f (x)Կ͔ࣜ࣍ɽ

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

ʲղʳ

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

2. άϥϑʹΑΔؔͷਤࣔ

A. ඪฏ໘࠲

ؔΛਤࣔ͢Δʹɼதֶ·Ͱͱಉ͡Α͏ʹɼ࠲ඪฏ໘ (coordinate plane)

a

b
P(a, b)

x

y

OΛ༻͍Δɽ͜Εɼฏ໘ʹ 2ຊͷަ͢Δઢʢ࠲ඪ࣠ (coordinate axes)ͱ

͍͏ʣͰఆΊΒΕͨฏ໘Ͱ͋Δ*7ɽ

ͷ࣍ඪ࣠ʹΑͬͯ࠲ඪฏ໘ɼ࠲ 4ͭͷ෦ʹ͚ΒΕɼܭ࣌ճΓʹ

ୈ 1ݶୈ 2ݶ

ୈ 3ݶ ୈ 4ݶ

x

y

O

x > 0ɼy > 0ͷ෦ɿୈ 1
͠ΐ͏͛Μ

ݶ (first quadrant)

x < 0ɼy > 0ͷ෦ɿୈ 2ݶ (second quadrant)

x < 0ɼy < 0ͷ෦ɿୈ 3ݶ (third quadrant)

x > 0ɼy < 0ͷ෦ɿୈ 4ݶ (fourth quadrant)

ͱΑΕΔɽͨͩ͠ɼ࠲ඪ࣠ͲͷݶʹؚΊͳ͍ɽ

ʲྫ 35ʳ (−2, 2)ୈ Ξ ݶɼ(1,−2)ୈ Π ݶɼ(−2,−3)ୈ  ݶͰ͋Δɽ

ʲղʳ Ξ: 2, Π: 4, : 3

*6 2 ͭҎ্ͷมΛͭؔʹ͍ͭͯɼֶ II Ͱৄֶ͘͠Ϳɽ
*7 ӈͷਤͷ߹ɼಛʹ xyʢ࠲ඪʣฏ໘ͱ͍͍ɼԣͷ࠲ඪ࣠Λ x ࣠ɼॎͷ࠲ඪ࣠Λ y ࣠ͱ͍͏ɽ͜ͷ x, y ଞͷจࣈͰΑ͍ɽ
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B. ؔͷάϥϑ

ʮมͷʯͱʮؔͷʯͷରԠɼதֶߍͰֶΜͩΓํͰɼ࠲ඪฏ໘্ʹද͢͜ͱ͕Ͱ͖Δɽͨͱ

͑ɼؔ f (x) = 2x + Α͏ɽ͑ߟ͍ͯͭʹ3

·ͣɼ f (−2) = −1, f (−1) = 0 ͳͲͷΛ͠ࢉܭ

=⇒ 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࠲ඪฏ໘্ʹͰͱ͍ͬͯ͘ͱɼม xͷແʹ͋ΔͷͰ࠷ऴతʹઢͱͳΔɽ͜ͷઢ

Λؔ y = f (x)ͷάϥϑ (graph)ͱ͍͏ɽ

Ұൠʹɼؔ f (x)ʹ͍ͭͯɼ(x, f (x))Λ࠲ඪͱ͢Δɾશɾମͷ࡞Δ࠲ඪฏ໘্ͷਤܗΛʮؔ y = f (x)

ͷάϥϑ (graph)ʯͱ͍͏ɽ

ʲྫ 36ʳ ҎԼͷ ʹ͋ͯ·ΔΛ͑Αɽͨͩ͠ɼ 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.ͰٻΊͨͷ͏ͪɼୈ 2ݶʹ͋ΔΛ͑Αɽ

ʲղʳ

1. Ξ: ม x = 1ͷͱ͖ͷ f (x)ͷɼ 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 xͷͳͷͰɼ

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·ΔΛ͑Αɽͨͩ͠ɼg(x) = x2 ͱ͢Δɽ

1.  (2, Ξ ), (−3, Π ),
(

2
3
, 

)
ɼy = g(x)ͷάϥϑ্ʹ͋Δɽ

2. y = g(x)ͷάϥϑ্ʹ͋Δ y࠲ඪ͕ 3ͷɼ( Τ , 3), ( Φ , 3)Ͱ͋Δɽ

ʲղʳ

1. Ξ: g(1) = 4ɼΠ: g(−3) = 9ɼ: g
(

2
3

)
=

4
9
ɽ

2. Τ,Φ:  g(x)͕ 3ʹͳΔͱ͖ͷ xͷͳͷͰɼ

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

ͭ·Γɼ์ઢͷҰ෦͕άϥϑͱͳΔɽఆٛҬ͔Β֎Εͨ෦ɼӈਤͷΑ͏ʹઢͰॻ͘ɽx = −1ͷ

Α͏ʹఆٛҬͷڥʹ͋Δ͕ɼఆٛҬʹؚ·Εͳ͍ɼനؙͰද͢ɽ

x = −1 ఆٛҬʹؚ·Εͳ͍͕ɼx = −0.9,−0.99,−0.999, · · · ͯ͢ఆٛҬʹؚ·ΕΔͷͰɼ
άϥϑඞͣനؙͱͭͳ͙ɽ

άϥϑͷ࣮෦ͷ͏ͪɼy࠲ඪ͕Ұ൪খ͍͞ (0, 0)Ͱ͋Γɼy࠲ඪ͕Ұ൪େ͖͍ (2, 4)Ͱ͋Δɽ

͔͜͜Βɼؔ g(x)ͷ࠷খ͕ g(0) = 0Ͱ͋Γɼ࠷େ͕ g(2) = 4Ͱ͋Δͱ͔Δɽ

ʲྫ 38ʳ ؔ p(x) = 1
2

x, q(w) = −w2 ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

1. ӈͷάϥϑʹؔ

y = p(x) (−2 % x % 1)

Λॻ͖ࠐΈɼ࠷େɾ

খ͕͋Ε͑ͳ࠷

͍͞ɽ

y = p(x)

x

y

O

2. ӈͷάϥϑʹؔ

y = q(w) (−2 < w % 1)

Λॻ͖ࠐΈɼ࠷େɾ

খ͕͋Ε͑ͳ࠷

͍͞ɽ
y = q(w)

w

y

O

ʲղʳ

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
খͳ͍࠷ ! w = −2 ʹͳΔ͜ͱແ͍ͷͰɼ

q(−2) ࠷খͰͳ͍ɽ
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ʲ࿅श 39ɿఆٛҬɼ࠷େɼ࠷খɼҬʳ
f (x) = 2x + 3, g(x) = x2 ͱ͢ΔɽҎԼͷάϥϑʹ͍ͭͯɼͦΕͧΕɼఆٛҬɼ࠷େɼ࠷খɼҬΛ

͑Αɽ࠷େɾ࠷খ͕ͳ͍߹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)

ʲղʳ

(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 ͰΑ͍ɽ

(2) ఆٛҬ −1 < x " 2ɼ
େ࠷ f (2) = 7ɼ࠷খͳ͠ɼ ! 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࠷େ࠷খͳ͠ɼ ! g(x) ͲΜͳେ͖͍औΕΔ
ͷͰɼ࠷େͳ͍ɽg(x) ɼ
0.1, 0.01, 0.001, · · · ΛऔΔ͜ͱ
͕Ͱ͖Δ͕ɼ0 ʹͳΔ͜ͱͳ͍ɽ

Ҭ 0 < g(x)ɽ
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3. ํఔࣜɾෆࣜͷղͱؔͷάϥϑ

A. ͷάϥϑؔ࣍ఔࣜͷղɾ1ํ࣍1

ͨͱ͑ɼ1ؔ࣍ y = 2x + 1͕ y = 0ͱͳΔͱ͖ͷ xͷ ఔࣜํ࣍1 2x + 1 = 0Λղ͚Α͍ɽ

͜ͷΑ͏ʹɼ1ؔ࣍ͷ y = 0ͱͳΔͱ͖ͷΛٻΊΔͱ͖ʹɼ1ํ࣍ఔࣜΛղ͘ඞཁ͕͋Γɼͦͷٯ

Γཱͭɽ

ʲ ه҉ 40ɿ1ํ࣍ఔࣜͱ ʳؔ࣍1

ҎԼͷ ʹ͋ͯ·ΔΛ͑Αɽ

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

y = 2x − 4

A

−4

x

y

Oɼ1ํ࣍ఔࣜ

Π = 0

Λղ͚Α͍ɽͦͷ݁ՌɼA(  , 0)ͱ͔Δɽ

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 )ΊΕΑ͍ɽͦͷ݁ՌɼBٻఔࣜͷղΛํ࣍1 Φ , Χ )ͱ͔Δɽ

3. ఔࣜํ࣍ͷ͍ͣΕͷ߹ɼ1࣍ 3x − 9 = 0Λղ͚Α͍ɽ

• ؔ Ω ͱ Ϋ ࣠ͷަΛٻΊΔɽ

• ؔ Ω ͷ y࠲ඪ͕ έ ʹͳΔͱ͖ͷ x࠲ඪΛٻΊΔɽ

ʲղʳ

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

3. Ω: y = 3x − 9, Ϋ: x, έ: 0

Ҏ্ͷ͜ͱɼ࣍ͷΑ͏ʹ·ͱΊΒΕΔɽ

ͷάϥϑͱؔ࣍1 ఔࣜͷղํ࣍1

ax + bͱ͍͏ ରͯ͠ʹࣜ࣍1 y = ax + b

͜ͷͷ x ඪ࠲
ax + b = 0 ͷղ

x

y

O

• ax + b = 0Λղ͘

• y = ax + b ͷάϥϑͱ x࣠ͷަʢͷ x࠲ඪʣΛٻΊΔ

• y = ax + b ͷάϥϑ্ͷ y࠲ඪ͕ 0ʹͳΔʢͷ x࠲ඪʣΛ

ΊΔٻ

͍ͣΕಉ͡Ͱ͋Δɽ
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B. ࿈ཱํఔࣜͷղɾ1ؔ࣍ͷάϥϑ

ʲ ه҉ 41ɿ࿈ཱํఔࣜͱ ʳؔ࣍1

ҎԼͷ ʹ͋ͯ·ΔΛ͑Αɽ

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

࿈ཱํఔࣜ Ξ

Λղ͍ͯٻΊΔ͜ͱ͕Ͱ͖ɼA( Π ,  )Ͱ͋Δɽ

2. ࿈ཱํఔࣜ




y = 3x + 4

−2x + 4 = y
ͷղɼ2ͭͷ ؔ࣍1 Τ ɼΦ ͷަʹҰக͠ɼ(x, y) = ( Χ , Ω )

Ͱ͋Δɽ

ʲղʳ

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࿈ཱํఔࣜڞͷάϥϑͷؔ࣍1

2ͭͷ ؔ࣍1

y = ax + b
y = a′x + b′

͜ͷͷ࠲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 = 0ɼ࿈ཱํఔࣜ




y = 0

y = ax + b
ͷղʹҰக͢Δɽ͜ͷ͜ͱ͔Βɼh ఔࣜํ࣍1

ͷղɾ1ؔ࣍ͷάϥϑʱͷ༰ɼh ࿈ཱํఔࣜͷղɾ1ؔ࣍ͷάϥϑʱͷಛผͳ߹ͱ͑ߟ

Δ͜ͱͰ͖Δɽ

ɽ
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C. ෆࣜͱ࣍1 ͷؔؔ࣍1

ʲ ه҉ 42ɿ1࣍ෆࣜͱ ʳؔ࣍1

ʹదͳɾจࣈΛ͑Αɽ  , Ϋ ʹ <, %, >, $ͷத͔Β͑Αɽ

1. ӈͷઢ y = −2x − 8ʹ͍ͭͯɼAͷ࠲ඪ

y = −2x − 8

A x

y

O
ఔࣜํ࣍1 Ξ = 0

Λղ͍ͯɼA( Π , 0)ͱٻΊΒΕΔɽ

·ͨɼάϥϑͷଠઢ෦Ͱ͋Δ y  0ͷൣғ

ෆࣜ࣍1 Τ

Λղ͍ͯ Φ ͱٻΊΒΕɼ͜Εӈ্ͷάϥϑͱҰக͢Δɽ

2. ӈͷઢ y = 7x − 2ʹ͍ͭͯɼBͷ࠲ඪ
y = 7x − 2

B x

y

O

ఔࣜํ࣍1 Χ = 0

Λղ͍ͯɼB( Ω , 0)Ͱ͋Δɽ

·ͨɼάϥϑͷଠઢ෦Ͱ͋Δ y Ϋ 0ͷൣғ

ෆࣜ࣍1 έ

Λղ͍ͯ ί ͱٻΊΒΕɼ͜Εӈ্ͷάϥϑͱҰக͢Δɽ

ʲղʳ

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

2. Χ: 7x − 2ɼΩ: 2
7
ɼΫ: <ɼ

έ: y < 0ʹ y = 7x − 2Λೖͯ͠ɼ7x − 2 < 0

ί: 7x − 2 < 0 ⇔ 7x < 2 ⇔ x < 2
7

ෆࣜͷղ࣍1

a > 0 ͷ߹ͷɼ1 ෆࣜͱ࣍

ͭ͗ͷΑͷղͷؔؔ࣍1

͏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

্ͷද֮͑ͳͯ͘Α͍ɽ1࣍ෆࣜͱ ͷରԠΛ֬ೝͰ͖ΕΑ͍ɽؔ࣍1
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4. ઈରΛؚΉ ɾํఔࣜɾෆࣜؔ࣍1

A. ઈରͱํఔࣜɾෆࣜͷؔ

ʰઈର ʢɦୈ 1ষʣͰֶΜͩΑ͏ʹɼ࣮ xͷઈର x ɼઢ্Ͱͷݪͱ࣮ xʹରԠ͢Δ

ͱͷڑΛද͢ͷͰɼ࣍ͷ͜ͱ͕͍͑Δɽ

ઈରͱํఔࣜɾෆࣜͷؔ

ઈରΛؚΉ xͷํఔࣜɼෆࣜʹؔͯ͠

−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 43ɿઈରΛؚΉ ෆࣜʳ࣍ఔࣜɾ1ํ࣍1
ͷํఔࣜɾෆࣜΛղ͚ɽ࣍

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

ʲղʳ

(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 Λͨ͠ɽ

ʰෆࣜͷੑ࣭ i)ʱ(p.53) Λར༻ɽ
⇔ − 2

5
" x " 6

5
!֤ลΛ 5 Ͱׂͬͨɽ
ʰෆࣜͷੑ࣭ ii) (ɦp.53) Λར༻ɽ

*8 ࣮ͷઈର 0 Ҏ্ͷͳͷͰɼa = 0  a < 0 ͷ߹Λ͑ߟΔඞཁੑ͍ɽͨͱ͑ɼෆࣜ x < −2 ͷղʮղͳ͠ʯɼ
ෆࣜ x > 0 ͷղʮ0 Ҏ֎ͷͯ͢ͷ࣮ʯͰ͋Δɽ
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B. ߹ʹ͚ͯઈରΛ֎͢

લϖʔδͷ͕ؔ͑ͳ͍߹ɼ߹ʹ͚ͯઈରΛ֎͢ඞཁ͕͋Δɽ

ͨͱ͑ɼؔ y = x + 2x − 4 ͷάϥϑɼ࣍ͷΑ͏ʹ߹ʹ͚ͯඳ͘ɽ

⇒
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
ͷઈରΛ߹

ʹ͚ͯ֎͢ ⇒ 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 44ɿઈରΛؚΉ ʳؔ࣍1
ͷࣜͰ༩͑ΒΕͨؔͷάϥϑΛඳ͚ɽ࣍

(1) y = 2x + x − 1 (2) y = x − 4

ʲղʳ

(1) x − 1͕ਖ਼͔ෛ͔Ͱɼ߹ʹ͚ͯάϥϑΛ͑ߟΔɽ

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)ΑΓɼάϥϑӈਤͷΑ͏

y = 2x + x − 1

1

2

−1
1

−1
x

y

O

ʹͳΔɽ ! 1 % x ͷൣғͰͷάϥϑͱɼx < 1
ͷൣғͰͷάϥϑΛͭͳ͍ͩɽ

(2) x − 4͕ਖ਼͔ෛ͔Ͱɼ߹ʹ͚ͯάϥϑΛ͑ߟΔɽ

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)ΑΓɼάϥϑӈਤͷΑ͏

y = x − 4

8

4

4

−4

x

y

O

ʹͳΔɽ ! 4 % x ͷൣғͰͷάϥϑͱɼx < 4
ͷൣғͰͷάϥϑΛͭͳ͍ͩɽ

(2)ͷάϥϑɼઢ y = x − 4ͷ͏ͪ y < 0ͷ෦Λɼy > 0ʹͳΔΑ͏ x࣠ʹରͯ͠ରশҠಈ

ͨ͠άϥϑʹͳ͍ͬͯΔɽ
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ʲ ൃ ల 45ɿઈରΛؚΉ ఔࣜʳํ࣍1
ͷํఔࣜΛղ͚ɽ࣍

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

ʲղʳ

1 i) x + 1 $ 0ɼͭ·Γ −1 % x · · · · · · · · 1©ͷͱ͖ ! x + 1 ͕ਖ਼ͷͱ͖ɼෛͷͱ͖Ͱ
߹ʹ͚ͯ͑ߟΔɽx + 1 = 2x ∴ x = 1

͜Εɼ 1©ʹద͍ͯ͠Δɽ

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

− x − 1 = 2x

⇔ 3x = −1 ∴ x = − 1
3

͜Εɼ 2©ʹద͞ͳ͍ɽ
i)·ͨ ii)Λຬͨ͢ͷ͕ղͱͳΓɼx = 1

2 i) 3x − 4 $ 0ɼͭ·Γ 4
3
% x · · · · · · · · 3©ͷͱ͖ ! 3x− 4 ͕ਖ਼ͷͱ͖ɼෛͷͱ͖Ͱ

߹ʹ͚ͯ͑ߟΔɽ3x − 4 = x + 8
⇔ 2x = 12 ∴ x = 6

͜Εɼ 3©ʹద͍ͯ͠Δɽ

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

− 3x + 4 = x + 8
⇔ 4x = −4 ∴ x = −1

͜Εɼ 4©ʹద͍ͯ͠Δɽ
i)·ͨ ii)Λຬͨ͢ͷ͕ղͱͳΓɼx = −1 , 6

3 i) 2x − 2 $ 0ɼͭ·Γ 1 % x · · · · · · · · 5©ͷͱ͖ ! 2x− 2 ͕ਖ਼ͷͱ͖ɼෛͷͱ͖Ͱ
߹ʹ͚ͯ͑ߟΔɽ2x − 2 = x − 4 ∴ x = −2

͜Εɼ 5©ʹద͞ͳ͍ɽ

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

− 2x + 2 = x − 4
⇔ − 3x = −6 ∴ x = 2

͜Εɼ 6©ʹద͞ͳ͍ɽ
i), ii)ͷͲͪΒʹຬͨ͢ղ͕ͳ͍ͷͰɼ͑ղͳ͠ɽ ɼyࡍ࣮! = 2x − 2 ɼy = x − 4

ͷάϥϑΛ྆ํॻ͍ͯΈΔͱɼ

ަΛͨͳ͍ɽ
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ʲ ൃ ల 46ɿઈରΛؚΉ ෆࣜʳ࣍1
ͷෆࣜΛղ͚ɽ࣍

1 x + 6 > 3x 2 2x − 1 % x + 2

ʲղʳ

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)Λຬͨ͢ͷ͕ղͱͳΓɼx < 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)Λຬͨ͢ͷ͕ղͱͳΓɼ− 1
3
" x " 3
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2.4 ͱͦͷάϥϑؔ࣍2

࣍ɼ2ͪ࣋ͷάϥϑɼʮʯʮ࣠ʢʹର͢Δରশੑʣʯͱ͍͏େ͖ͳಛΛؔ࣍2

ํఔࣜɼ2࣍ෆࣜΛղ͘ͱ͖ͷॏཁͳಓ۩ͱͳΔɽ

1. ͷάϥϑؔ࣍2

A. ͷఆٛؔ࣍2

ؔ f (x)͕ xͷ Ͱද͞ΕΔͱ͖ɼͭ·Γɼaࣜ࣍2 ( \= 0)ɼbɼcΛఆͱͯ͠

f (x) = ax2 + bx + c

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

ͷΛؔ࣍2 yͱ͓͍ͨࣜ y = ax2 + bx + cɼʢyΛ༩͑Δʣxͷ ͱ͍͏ɽؔ࣍2

B. ຊجͷάϥϑͷؔ࣍2

ͷάϥϑඞͣؔ࣍ΔΑ͏ʹɼ2ݟͰޙ
΄͏ͿͭͤΜ

์ઢ (parabola)ʹͳΔ*9ɽ

˔ ࣠



ˢˢ্ʹತͳ์ઢˢˢ

์ઢඞͣରশ࣠Λͭɽ͜ͷରশ࣠ͷ͜ͱΛ୯ʹ࣠ (axis)ͱ͍͍ɼ

͜ͷ࣠ͱ์ઢͷަͷ͜ͱΛ (vertex)ͱ͍͏ɽ

·ͨɼ์ઢͷ্͕ʹ͋Εʮ
ɾ
্
ɾ
ʹ

ͱͭ

ತ (convex)ʯͳ์ઢͱ͍͍ɼ

͕Լʹ͋Εʮ
ɾ
Լ
ɾ
ʹತʯͳ์ઢͱ͍͏ɽ

C. ઢ x = a

ӈͷ์ઢͷ࣠ɼਤதͷઢ Ͱ͋Δɽ͜ͷઢ

ˣˣԼʹತͳ์ઢˣˣ

2



(2,−1)
࣠x = 2

x

y

O
ʮx࠲ඪ͕ 2Ͱ͋ΔΛશͯूΊͯͰ͖Δઢʯ

ʹҰக͢ΔͷͰɼʮઢ x = 2ʯͱΑΕΔɽ

ֶ IͰֶͿ์ઢͷ࣠ɼඞͣʮઢ x = aʯͷܗΛ͍ͯ͠Δɽ

ʲྫ 47ʳ 3ͭͷ์ઢ (a)-(c)ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

(a) y = x2

x

y

O

(b)

2

2

−2

x

y

O

(c)

−1

1

x

y

O

1. ্ʹತͳάϥϑɼԼʹತͳάϥϑΛͦΕͧΕͯ͢બͼͳ͍͞ɽ

2. ͷ࠲ඪɼ࣠ͷํఔࣜΛͦΕͧΕ͑ͳ͍͞ɽ

ʲղʳ

1. ্ʹತͳάϥϑ (b)ɼԼʹತͳάϥϑ (a), (c)ɽ

*9 ์ઢͱɼۭதʹΛ์Γ͛ͨͱ͖ʹͰ͖Δ
͖

ي
͖ͤ

ʢͷ௨ͬͨʣͷ͜ͱͰ͋ΔɽٿͷϗʔϜϥϯͷଧٿɼαοΧʔͷ

ΰʔϧΩοΫɼόϨʔϘʔϧͷτεͳͲɼϘʔϧ͍ͣΕ์ઢΛඳ͘ɽͦͷͨΊɼཧʹ͓͍ͯ͛ΒΕͨମͷ௨Γಓʹ

ֶ͍ͭͯͿͱ͖ɼ2 ͕༻͍ΒΕΔɽؔ࣍

82 · · · ୈ 2ষ ํఔࣜɾෆࣜͱؔ —13th-note—



2. (a) (0, 0)ɼ࣠ઢ x = 0 (b) (2, 2)ɼ࣠ઢ x = 2ɽ
(c) (−1, 0)ɼ࣠ઢ x = −1ɽ

͜ͷ֬ೝͷ (a)ͷάϥϑΛʮ์ઢ y = x2ʯͱ͜͏ݴͱ͕͋Δɽ

͜ͷΑ͏ʹʮ2ؔ࣍ y = ax2 + bx + cͷάϥϑʯͷ͜ͱΛʮ์ઢ y = ax2 + bx + cʯͱ͜͏ݴ

ͱ͋Δɽ͜ͷͱ͖ͷ y = ax2 + bx + cɼ์ઢͷํఔࣜ (equation of parabola) ͱ͍ΘΕΔɽ

ʲྫ 48ʳ y্࣠ͷɼx࠲ඪ͕ Ξ ͱͳΔͷͰɼy࣠ʮઢ Π ʯͱݴΘΕΔɽ

ʲղʳ Ξ : 0ɼΠ : x = 0

D. y = ax2 ͷάϥϑ

ؔ࣍2 y = ax2 + bx + cʹ͓͍ͯ b = c = 0ͷ߹ɼͭ·Γ y = ax2 ͷάϥϑɼதֶߍͰֶΜͩΑ͏ʹ

ͷΑ͏ͳಛ͕͋Δɽ࣍

y = ax2 ͷάϥϑͷಛ

I) ࣠ઢ x = 0ʢy࣠ʣɼݪ (0, 0)ͷ์ઢʹͳΔɽ

II) i) a > 0ͷͱ͖ y = ax2

૿Ճݮগ

x

y

O

• y $ 0ͷൣғʹ͋Δɽ

• ์ઢʮɾԼɾʹತʯͰ͋Δɽ

• xͷ૿Ճʹର͠




x < 0Ͱ yݮগ͢Δ
x > 0Ͱ y૿Ճ͢Δ

ii) a < 0ͷͱ͖

y = ax2

গ૿Ճݮ
x

y
O• y % 0ͷൣғʹ͋Δɽ

• ์ઢʮɾ্ɾʹತʯͰ͋Δɽ

• xͷ૿Ճʹର͠




x < 0Ͱ y૿Ճ͢Δ
x > 0Ͱ yݮগ͢Δ

ʲྫ 49ʳ 3ͭͷ์ઢ (a)-(c)ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

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

1. ্ʹತͳάϥϑɼԼʹತͳάϥϑΛͦΕͧΕͯ͢બͼͳ͍͞ɽ

2. x > 0Ͱ y͕૿Ճ͢ΔάϥϑΛͯ͢ٻΊͳ͍͞ɽ

3. ͦΕͧΕɼάϥϑ্ʹ͓͚Δ x࠲ඪ͕ 1Ͱ͋Δͷ࠲ඪΛ͑ͳ͍͞ɽ

ʲղʳ

1. ্ʹತͳάϥϑ (b)ɼԼʹತͳάϥϑ (a), (c)ɽ 2. (a), (c) ! x > 0 Ͱ y ͕૿Ճ͢Δά
ϥϑɼԼʹತͰ͋Δɽ3. (a) y = x2 ʹ x = 1Λೖͯ͠ y = 1ΛಘΔͷͰ (1, 1)ɽ

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

ྫͱͯ͠ɼ࣍ͷ 2ͭͷ ΈΑ͏ɽͯ͑ߟΛͷؔؔ࣍2

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 · · ·

!

3Λ͢

্ͷද͔Βɼy = 2x2 + 3ͷάϥϑɼy = 2x2 ͷάϥϑΛ y࣠ํʹ +3ฏ

Ҡಈͨ͠์ઢͱΘ͔Δ*10ɽߦ

͜ͷฏߦҠಈʹΑͬͯɼ์ઢͷ͕࣠ y͔࣠ΒมΘΔ͜ͱͳ͍ɽ͔͠͠ɼҠಈ͠ɼݪΑΓ y࣠

ʹํ 3େ͖͍ (0, 3)Ͱ͋Δ͜ͱ͕Θ͔Δɽ

ʲྫ 50ʳ ʹదͳɾࣜΛ͑ɼ์ઢ  , Ω , y = 2x2 − 4ͷάϥϑΛॻ͚ɽ

1.  (0, 0)ͷ์ઢ y = −x2

⇐ y࣠ํ3+ʹฏߦҠಈ

 ( Ξ , Π )
ͷ์ઢ 

͜Ε
(
1, Τ

)
Λ௨Δ

2.  (0, 0)ͷ์ઢ y = 3x2

⇐ y࣠ํ5+ʹฏߦҠಈ

 ( Φ , Χ )
ͷ์ઢ Ω

͜Ε
(
1, Ϋ

)
Λ௨Δ

3.  (0, 0)ͷ์ઢ y = 2x2

⇐

y࣠ํʹ
έ ฏߦҠಈ

 ( ί , α )

ͷ์ઢ y = 2x2 − 4

͜Ε
(
1, γ

)
Λ௨Δ

Λ͚ࣔͩ͢ͷ͜ͱ͕ଟ͍ɽܗΛ༻͍ͣɼ֓ࢴ؟ֶʹ͓͍ͯάϥϑΛඳ͘ͱ͖ɼํߍߴ

์ઢͷ߹ɼͱɼଞͷ 1Λॻ͖ೖΕΕेͰ͋Δɽ

ʲղʳ

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 ʹͷࣜؔ࣍ x = 1 Λ
ೖ͢ΕΑ͍ɽͨͱ͑

ɼ1. ͳΒ y = −x2 + 3
ʹ x = 1 Λೖͯ͠ɼ
y = −12 + 3 = 2 ͱͳΔɽ

y = 2x2 − 4

−4

1

−2

x

y

O

y = ax2 + cͷάϥϑ

y = ax2 + cͷάϥϑɼy = ax2 ͷάϥϑΛ

ʮy࣠ํʹ c͚ͩฏߦҠಈʯ

ͨ͠์ઢͰ͋Δɽ͜ͷͱ͖ɼ࣠ y ʢ࣠ઢ x = 0ʣɼ (0, c)ͱͳΔɽ

*10 ͜ͷ͜ͱɼࣜͷ͔ܗΒཧղͰ͖Δɽಉ͡ x ͷΛೖͯ͠ɼy = 2x2 + 3 ͷ y ͷͷํ͕ɼy = 2x2 ͷ y ͷΑΓ 3 ͚ͩ
େ͖͘͞ࢉܭΕΔ͔ΒͰ͋Δɽ
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F. y = a(x − p)2 ͷάϥϑ

ྫͱͯ͠ɼ࣍ͷ 2ͭͷ ΈΑ͏ɽͯ͑ߟΛͷؔؔ࣍2
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 ͷάϥϑɼy = 2x2 ͷάϥϑΛ x࣠ํʹ +3

ฏߦҠಈͨ͠์ઢͱΘ͔Δ*11ɽ

͜ͷฏߦҠಈʹΑͬͯɼ࣠ x࣠ํʹ 3Ҡಈ͠ɼઢ x = 3ʹॏͳΔɽ·ͨɼҠಈ͠ɼݪΑΓ

x࣠ํʹ 3େ͖͍ (3, 0)Ͱ͋Δ͜ͱ͕Θ͔Δɽ

ʲྫ 51ʳ ʹదͳɾࣜΛ͑ɼ์ઢ Τ , έ , y = −2(x − 4)2 ͷάϥϑΛॻ͚ɽ

1.  (0, 0)ɼ࣠ x = 0
ͷ์ઢ y = 2x2

⇐ x࣠ํ3+ʹฏߦҠಈ

 ( Ξ , Π )ɼ
࣠  ͷ์ઢ Τ

͜Ε
(
0, Φ

)
Λ௨Δ

2.  (0, 0)ɼ࣠ x = 0
ͷ์ઢ y = −3x2

⇐ x࣠ํ2−ʹฏߦҠಈ

 ( Χ , Ω )ɼ
࣠ Ϋ ͷ์ઢ έ

͜Ε
(
0, ί

)
Λ௨Δ

3.  (0, 0)ɼ࣠ x = 0

ͷ์ઢ y = −2x2

⇐

x࣠ํʹ
α ฏߦҠಈ

 ( γ , ε )ɼ࣠ η

ͷ์ઢ y = −2(x − 4)2

͜Ε
(
0, ι

)
Λ௨Δ

ʲղʳ

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 ʹͷࣜؔ࣍ x = 0 Λ

ೖ͢ΕΑ͍ɽͨͱ͑

ɼ1. ͳΒ y = 2(x−3)2

ʹ x = 0 Λೖͯ͠ɼ
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 ͷάϥϑɼy = ax2 ͷάϥϑΛ

ʮx࣠ํʹ p͚ͩฏߦҠಈʯ

ͨ͠์ઢͰ͋Δɽ͜ͷͱ͖ɼ࣠ઢ x = pɼ (p, 0)ͱͳΔɽ

*11 ͜ͷ͜ͱɼࣜͷ͔ܗΒཧղͰ͖Δɽy = 2(x − 3)2 ͷ y ͷͱ y = 2x2 ͷ y ͷΛҰகͤ͞Δʹɼ2(x − 3)2 ͷ x ʹɼ
2x2 ͷ xΑΓ 3 େ͖͍Λೖ͠ͳ͚ΕͳΒͳ͍ɽ
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G. y = a(x − p)2 + qͷάϥϑ

ͨͱ͑ɼy = 2(x − 3)2 + 4ͷάϥϑɼy = 2x2 ͷάϥϑΛ࣍ͷΑ

3

4

y = 2(x − 3)2 + 4y = 2x2

y = 2(x − 3)2

x

y

O

͏ʹҠಈͤ͞ΕΑ͍ɽ

y = 2x2 →−−−−−−−−−−−−ʹํ͇࣠
̏ฏߦҠಈ

y = 2(x − 3)2

→−−−−−−−−−−−−ʹํ͈࣠
̐ฏߦҠಈ

y = 2(x − 3)2 + 4

͜ͷฏߦҠಈʹΑͬͯɼɼݪΑΓ x࣠ํʹ 3େ͖͘ y࣠

ʹํ 4େ͖͍ (3, 4)ʹҠಈ͢Δɽ࣠ઢ x = 3ʹͳΔɽ

ʲྫ 52ʳ ʹదͳɾࣜΛ͑ɼ์ઢ Ϋ , ν , χ ͷάϥϑΛॻ͚ɽ

1. ์ઢ y = 2x2

⇐ x 1+ʹํ࣠ ฏߦҠಈ

 ( Ξ , Π )ɼ࣠ 

ͷ์ઢ Τ

⇐ y 3+ʹํ࣠ ฏߦҠಈ

 ( Φ , Χ )ɼ࣠ Ω

ͷ์ઢ Ϋ

͜Ε
(
0, έ

)
Λ௨Δ

2. ์ઢ y = −x2
⇐ x Ҡಈߦ4ฏ−ʹํ࣠

 ( ί , α )ɼ࣠ γ

ͷ์ઢ ε

⇐ y Ҡಈߦ7ฏ+ʹํ࣠

 ( η , ι )ɼ࣠ λ

ͷ์ઢ ν

͜Ε
(
0, π

)
Λ௨Δ

3. ์ઢ y = 3x2

⇐
=

x ʹํ࣠
ς ฏߦҠಈ

y ʹํ࣠
τ ฏߦҠಈ

 (1,−5)ɼ࣠ φ

ͷ์ઢ χ

͜Ε
(
0, ψ

)
Λ௨Δ

ʲղʳ

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 = 0Λೖͯ͠ɼy = 2 · (−1)2 + 3 = 5
άϥϑӈཝ֎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 = 0Λೖͯ͠ɼy = −42 + 7 = −9
άϥϑӈཝ֎ͷਤͷΑ͏ʹͳΔɽ

3. ς : +1, τ : −5, φ : x = 1, χ : y = 3(x − 1)2 − 5
έ : y = 3(x − 1)2 − 5ʹ x = 0Λೖͯ͠ɼy = 3 · (−1)2 − 5 = −2
άϥϑӈཝ֎ͷਤͷΑ͏ʹͳΔɽ !

χ

1

−5

−2
x

y

O

y = a(x − p)2 + qͷάϥϑ

y = a(x − p)2 + qͷάϥϑɼy = ax2 ͷάϥϑΛ

ʮx࣠ํʹ p͚ͩฏߦҠಈ͠ɼy࣠ํʹ q͚ͩฏߦҠಈʯ

ͨ͠์ઢͰ͋Δɽ͜ͷͱ͖ɼ࣠ઢ 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*12ɽͨͱ͑ɼ

y = 2x2 + 4x − 1 · · · · · · · · 1©

ͷάϥϑΛඳ͘ʹɼ࣍ͷΑ͏ͳฏํ͕ඞཁͱͳΔɽ

y = 2x2 + 4x − 1

= 2
{
x2 + 2x

}
− 1 ˡ x2 ͷͰ͘͘Δ

= 2
{
(x + 1)2 − 1

}
− 1 ˡฏํͷܗʹ͢Δʢฏํʣ

= 2(x + 1)2 − 2 − 1 ˡ{ɹ}Λͣ͢

= 2(x + 1)2 − 3 ˡఆ߲Λཧ͢Δɼ͜ΕͰͷ࠲ඪ͕Θ͔Δ

1©ͷάϥϑɼy = 2x2 ͷάϥϑΛ x࣠ํʹ −1ɼy࣠ํʹ −3ฏߦҠಈͨ͠์ઢʹͳΔͱΘ͔Δɽ

ฏํͷมܗͷ͏ͪɼ
ɾ
ฏ
ɾ
ํ
ɾ
Λ
ɾ
࡞
ɾ
ΔมܗΛऔΓग़͢ͱɼҎԼͷΑ͏ʹͳΔɽ

x2 + ˓ x
↓ 

=
(

x +
˓

2

)2
−

(
˓

2

)2

↑͜͜ͷ 2 ΛҾ͘

ʲྫ 53ʳ ҎԼͷ ͠ͳ͍͞ɽΛฏํࣜ࣍2

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

ʲղʳ

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࡞Δ͜ͱ͔Βɼ͜ͷ໊শ͕͍͍ͯΔɽ͜Ε͍ͨΜॏཁͳࣜมܗͰ͋Γɼ࣮
ɼ2ࡍ Ͱಋ͔Ε͍ͯΔɽํ͑ߟͷఔࣜͷղͷެࣜɼฏํํ࣍
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ʲ࿅श 54ɿฏํʳ
ҎԼͷ ͠ͳ͍͞ɽΛʢxʹ͍ͭͯʣฏํࣜ࣍2

(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

ʲղʳ

(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 !ฏํͨ͠

=
(
x − 3

2

)2
− 5

4
!ఆ߲Λཧͨ͠

(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!

ͷΛ 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 + cͷάϥϑ͕ඞͣ์ઢʹͳΔ͜ͱ͕͔Δɽ
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 ͷͰ͘͘Δ

= a
{(

x + b
2a

)2
− b2

4a2

}
+ c ˡฏํ

= a
(
x + b

2a

)2
− b2

4a
+ c ˡ{ɹ}Λͣ͢

= a
(
x + b

2a

)2
− b2 − 4ac

4a
ˡఆ߲Λཧ͢Δ

ͱฏํͯ͠ɼ2ؔ࣍ y = ax2 + bx + cͷάϥϑ

• ࣠ઢ x = − b
2a
ɼ

(
− b

2a
,− b2 − 4ac

4a

)

ͷ์ઢͱͳΔɽ·ͨɼy࣠ͱͷަ (0, c)Ͱ͋Δɽ

্ͷ݁ՌΛ҉͢هΔඞཁͳ͍ɽ2ؔ࣍ͷάϥϑΛ͑ߟΔͱ͖ຖճɼฏํΛ͠Α͏ɽ·

ͨɼ2ؔ࣍ͷάϥϑʹɼ์ઢͷ։͖۩߹ΛܾΊΔͨΊɼy࣠ͱͷަΛඞͣॻ͖͜Ήʢ͕࣠

ઢ x = 0Ͱ͋ͬͨ߹ɼదͳ 1Λॻ͖ࠐΉʣɽ

ʲྫ 55ʳ ؔ࣍2 f (x) = x2 − 4x + 5, g(x) = −2x2 − 4x + 1ʹ͍ͭͯɼҎԼͷ͍ʹ͑ͳ͍͞ɽ

1. f (x), g(x)Λฏํ͠ͳ͍͞ɽ

2. y = f (x)ͷͷ࠲ඪɼ࣠ͷํఔࣜΛٻΊɼάϥϑΛॻ͖ͳ͍͞ʢy࣠ͱͷަΛॻ͖ࠐΉ͜ͱʣɽ

3. y = g(x)ͷͷ࠲ඪɼ࣠ͷํఔࣜΛ͑ɼάϥϑΛॻ͖ͳ͍͞ʢy࣠ͱͷަΛॻ͖ࠐΉ͜ͱʣɽ

ʲղʳ

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 56ɿ์ઢΛඳ͘ʳ
ඪͱ࣠ͷํఔࣜΛ͑ɼάϥϑΛඳ͚ɽ࠲ͷ์ઢͷͷ࣍

(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

ʲղʳ

(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
άϥϑӈਤͷΑ͏ʹͳΔɽ

(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
άϥϑӈਤͷΑ͏ʹͳΔɽ

(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
άϥϑӈਤͷΑ͏ʹͳΔɽ

(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

άϥϑӈਤͷΑ͏ʹͳΔɽ

(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

άϥϑӈਤͷΑ͏ʹͳΔɽ
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ʲ࿅श 57ɿ2ؔ࣍ͷฏߦҠಈʳ

์ઢ y = 1
2

x2 ͷάϥϑΛฏߦҠಈ͠ɼ͕ (−2,−6)ͱͳͬͨάϥϑΛ C ͱ͢Δɽ

(1) ์ઢ C ͷํఔࣜΛٻΊΑɽ

(2) C Λ x࣠ํʹ 3ɼy࣠ํʹ −2ฏߦҠಈͨ͠άϥϑΛ C1 ͱ͢ΔɽC1 ͷͷ࠲ඪͱɼC1 ͷํ

ఔࣜΛٻΊΑɽ

(3) C ΛฏߦҠಈͨ݁͠Ռɼ͕ (−3, 2)ʹ͋ΔάϥϑΛ C2 ͱ͢ΔɽC2 ͷࣜΛٻΊΑɽ͜ͷͱ͖ɼC

ΛͲͷΑ͏ʹฏߦҠಈͯ͠ C2 ʹͳͬͨͩΖ͏͔ɽ

ʲղʳ

(1) ͕ (−2,−6)Ͱ͋Γɼx2 ͷ͕
1
2
Ͱ͋ΔͷͰɼٻΊΔ C ͷํఔࣜ

 y = 1
2

(x + 2)2 − 6Ͱ͋Δɽ

(2) ฏߦҠಈʹΑͬͯ C ͷ

C ͷ

(−2,−6)

x ʹํ࣠ 3
y ʹํ࣠ −2−−−−−−−−−−−−−→

C1 ͷ

(1,−8)

ͱҠಈ͢ΔͷͰɼC1 ͷ (1,−8)Ͱ͋Δɽ !

C

C1

3
−2(−2,−6)

(1,−8)

x

y

O

·ͨɼC1 ͷ x2 ͷɼC ͱಉ͡ 1
2
Ͱ͋ΔͷͰɼC1 ͷํఔࣜ࣍ͷΑ ! C1 ɼC ΛฏߦҠಈͯ͠Ͱ͖

Δ์ઢͰ͋Δ͔Βɽ
͏ʹͳΔɽ

y = 1
2

(x − 1)2 − 8 ·ͨ y = 1
2

x2 − x − 15
2

!͑ɼฏํ͞Εͨঢ়ଶͷ
··ͰߏΘͳ͍ɽ

ʲผղɿh άϥϑͷฏߦҠಈͱํఔࣜ (ɦp.99)Λ༻͍ͯղ͘ (r1)ͰٻΊͨ

C ͷࣜͷ xΛ x − 3ʹɼyΛ y + 2ʹ͑ͯɼC1 ͷࣜΛಘΔɽ

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

2
(x − 1)2 − 8

(3) C2 ͷ x2 ͷɼC ͱಉ͡ 1
2
Ͱ͋ΓɼC2 ͷͷ࠲ඪ (−3, 2)Ͱ͋ ! C2 ɼC ΛฏߦҠಈͯ͠Ͱ͖

Δ์ઢͰ͋Δ͔Βɽ
ΔͷͰɼC2 ͷํఔࣜ

y = 1
2

(x + 3)2 + 2 ·ͨ y = 1
2

x2 + 3x + 13
2

ͱͳΔɽ·ͨɼ͕ (−2,−6)͔Β (−3, 2)ಈ͍ͯ C2 ʹͳΔͷͰɼ͜ !

CC2

(−2,−6)

(−3, 2)
x

y

O

Εɼx࣠ํʹ −1ɼy࣠ํʹ 8ฏߦҠಈͨ݁͠ՌͰ͋Δɽ
−3 − (−2) = −1ɼ2 − (−6) = 8
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2. ͷܾఆؔ࣍2

A. ४උ̍ʙํఔࣜͷೖ

ͨͱ͑ɼؔ y = x2 + bxͷάϥϑ͕ (2, 1)Λ௨ΔͳΒɼy = x2 + bxʹ (x, y) = (2, 1)Λೖͨ͠

ࣜΓཱͭɽͭ·Γ

1 = ·22 + b · 2 ⇔ 1 = 4 + 2b

ΑΓ b = − 3
2
ͱ͔ΔɽҰൠʹɼؔ y = f (x)ͷάϥϑ͕ (p, q)Λ௨ΔͳΒ q = f (p)͕Γཱͭ (p.72)ɽ

ʲྫ 58ʳ ҎԼͷ͍ʹ͑ͳ͍͞ɽ

1. ์ઢ y = −x2 + bx + 3͕ (−1,−3)Λ௨Δͱ͖ɼbͷΛٻΊΑɽ

2. ์ઢ y = 2(x − p)2 + 3͕ (1, 5)Λ௨Δͱ͖ɼpͷΛٻΊΑɽ

ʲղʳ

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

−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)Λೖͯ͠

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

B. ४උ̎ʙ࿈ཱ ݩ3 ఔࣜΛղ͘ํ࣍1

ҰൠʹɼະͷจࣈΛ 3ؚͭΉɼ3ͭͷʢ1࣍ʣ࿈ཱํఔࣜͷ͜ͱΛ࿈ཱ ݩ3 ఔࣜͱ͍͏ɽ͜ΕΛղํ࣍1

͘ʹɼ
ɾ
ফ
ɾ
ڈ
ɾ
͢
ɾ
Δ
ɾ
จ
ɾ
ࣈ
ɾ
Λ
ɾ
ܾ
ɾ
Ίɼೖ๏ɾՃݮ๏ʹΑͬͯফ͢ڈΕΑ͍ɽ

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 ఔࣜΛղ͘ʯͱɼ্ͷͰ͍͑ʮࣜํ࣍ 1©ɼ 2©ɼ 3©Λશͯಉ࣌ʹຬͨ͢
(x, y, z)ͷΛ͚ͭݟΔʯͱ͍͏͜ͱʹͳΔɽ

ʲղʳ 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
ʢʣ

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 xͷΛ 2©′ ʹೖͯ͠ 1 − z = −3ͳͷͰ z =
ʢΧʣ
4 ! 1©ɼ 3©ΑΓɼ 2©ʹೖ͢

Δํ͕͕ࢉܭ؆୯ʹࡁ

Ήɽ
xɼzͷΛ 2©ʹೖͯ͠ɼ1 + y − 4 = 4 ∴ y =

ʢΩʣ
7

C. Ұൠܕ y = ax2 + bx + cͷܾఆʙ࣠ʹ͍ͭͯԿΘ͔͍ͬͯͳ͍߹

άϥϑ͕௨Δ 3 Λ༩͑Δ͚ͩͰɼ2 ͨͩؔ࣍ 1 ͭʹܾ·Δɽ͜ͷ߹ɼٻΊΔ 2 Λؔ࣍

y = ax2 + bx + cͷܗͰ͓͍ͯ͑ߟΔɽ

ʲྫ 60ʳ (1. 5), (−1, 1), (−2, 2)Λ௨Δ ΊͯΈΑ͏ɽٻΛؔ࣍2

1. ΊΔٻ Λؔ࣍2 y = ax2 + bx + cͱ͓͘ɽ͜Ε͕

(1, 5)Λ௨ΔͷͰࣜ Ξ Λຬͨ͠ɼ

(−1, 1)Λ௨ΔͷͰࣜ Π Λຬͨ͠ɼ

(−2, 2)Λ௨ΔͷͰࣜ  Λຬͨ͢ɽ

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

)
ΛಘΔͷͰɼٻΊ

Δ ؔ࣍2 Ω ͱ͔Δɽ

ʲղʳ

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 = 2Λೖͯ͠ղ͚ɼa = 1ɽ

͜ΕΛΠʹೖͯ͠ɼc = 2ΛಘΔɽͭ·ΓɼΤ : 1ɼΦ : 2ɼΧ : 2ɽ
͜ΕΒΛ y = ax2 + bx + cʹೖͯ͠ɼΩ : y = x2 + 2x + 2ͱͳΔɽ
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ʲ࿅श 61ɿ࣠ʹ͍ͭͯԿΘ͔͍ͬͯͳ͍߹ʳ
άϥϑ͕ 3 A(1, 6)ɼB(−2,−9)ɼC(4, 3)Λ௨ΔΑ͏ͳ ΊΑɽٻΛؔ࣍2

ʲղʳ ΊΔٻ Λؔ࣍2 y = ax2 + bx + cͱ͓͘ɽ͜ͷάϥϑ !࣠ʹؔ͢Δใ͕
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.92)
·ͣ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©ʹೖͯ͠ 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

ʲղʳ ·ͣ zΛফͦ͏ɽ 1© + 2 × 3©ʹΑͬͯ ! y Λফͯ͠ڈΑ͍͕ɼগ͠ܭ
Δɽ͑૿͕ࢉ

x Λফͨ͠ڈ߹ɼՃݮ๏ͷ
ճ͕ 1 ճ༨ʹඞཁʹͳΔɽ

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 yͷΛ 2©ʹೖͯ͠ x + 3 · (−2) = −5 ∴ x = 1

͞ΒʹɼxͷΛ 3©ʹೖͯ͠ −3 + z = −7 ∴ z = −4

ͭ·ΓɼٻΊΔ͖ղ (x, y, z) = (1,−2,−4)ɽ
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D. ฏํܕ y = a(x − p)2 + qͷܾఆʙ࣠ʹ͍͕ͭͯ݅༩͑ΒΕͨ߹

ͱάϥϑ͕௨Δ 1ɼ͘͠ɼ࣠ͱάϥϑ͕௨Δ 2͕Θ͔Εɼ2ؔ࣍ͨͩ 1ͭʹܾ·Δɽ

p.86ͷʰy = a(x − p)2 + qͷάϥϑʱͰֶΜͩ͜ͱΛ༻͍ͯ͑ߟΑ͏ɽ

ʲྫ 63ʳ ͷ࣍ 4ͭͷ ʹ͍ͭͯɼ͍ʹ͑ͳ͍͞ɽؔ࣍2

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, qͷʹؔͳ͕͘ (2, 3)Ͱ͋ΔͷΛબɽ·ͨɼͦͷάϥϑ͕

(1, 2)Λ௨Δͱ͖ɼ2ؔ࣍ΛܾఆͤΑɽ

2. ্ͷ ͷ͏ͪɼ͕࣠ؔ࣍2 x = 3Ͱ͋ΔͷΛબɽ·ͨɼͦͷάϥϑ͕ (1, 4), (−1,−2)Λ௨Δͱ

͖ɼ2ؔ࣍ΛܾఆͤΑɽ

ʲղʳ

1. ͕ (2, 3) Ͱ͋Δͷ d) Ͱ͋Δɽάϥϑ͕ (1, 2) Λ௨Δͱ͖ɼy =

a(x − 2)2 + 3ʹ (x, y) = (1, 2)Λೖͯ͠ !ʮάϥϑ͕ (1, 2)Λ௨Δʯ
⇔ʮํఔࣜʹ (x, y) =
(1, 2) Λೖͯ͠߸
͕Γཱͭʯ

2 = a(1 − 2)2 + 3 ⇔ 2 = a + 3

ΑΓ a = −1ͱͳΔͷͰɼy = −(x − 2)2 + 3ͱܾఆ͞ΕΔɽ
2. ͕࣠ x = 3Ͱ͋Δͷ b)Ͱ͋Δɽ
άϥϑ͕ (1, 4), (−1,−2)Λ௨Δͱ͖ɼy = 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

্ͷͰɼa)ʮͷ y࠲ඪ͕ 2Ͱ͋Δάϥϑʯɼc)ʮ͕࣠ x = 2Ͱ͋Γɼy = 3x2 Λฏߦ

Ҡಈͯ͠Ͱ͖ͨάϥϑʯͱ͍͏͜ͱ͕Ͱ͖Δɽ

ʲྫ 64ʳ 2 (0, 0), (3, 6)Λ௨Γɼ͕࣠ x = 1Ͱ͋Δ์ઢͷํఔࣜΛٻΊΑɽ

ʲղʳ ΊΔํఔࣜٻ y = a(x − 1)2 + qͱ͓͘͜ͱ͕Ͱ͖Δɽ !͍͍͔͑Εɼͷ࠲
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 65ɿ࣠ʹ͍͕ͭͯ݅༩͑ΒΕͨ߹ʳ
άϥϑ͕࣍ͷ݅Λຬͨ͢ ΊΑɽٻΛؔ࣍2

(1) ͕ (1,−3)Ͱɼ (−1, 5)Λ௨Δɽ

(2) ͕࣠ઢ x = −2Ͱɼ2 (−3, 2)ɼ(0,−1)Λ௨Δɽ

(3) ൃ ల ์ઢ y = −2x2 ΛฏߦҠಈͨ݁͠Ռɼઢ y = 2x + 1্ʹ͕͋Γɼ(3, 3)Λ௨Δɽ

ʲղʳ

(1) άϥϑͷ͕ (1,−3)Ͱ͋Δ͔ΒɼٻΊΔ ؔ࣍2
!ʰy = a(x − p)2 + q ͷάϥϑʱ

(p.86)
y = a(x − 1)2 − 3 · · · · · · · · · · · · · · · · · · · · · · 1©

ͱදͤΔɽ͞Βʹɼ͜ͷάϥϑ (−1, 5)Λ௨Δ͔Β !ͭ·Γɼ 1© x = −1 ͷͱ͖
y = 5 ʹͳΔͱ͔ΔͷͰɼࣜ
1©ʹ (x, y) = (−1, 5) Λೖ
ͨ͠ɽ

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

ࣜ 1©ʹ a = 2Λೖͯ͠ɼٻΊΔ ؔ࣍2

y = 2(x − 1)2 − 3ʢ·ͨ y = 2x2 − 4x − 1ʣ !͑ɼฏํ͞Εͨঢ়ଶͷ
··ͰߏΘͳ͍ɽ

(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)

ΛͦΕͧΕೖ͠ɼͨ͠

͜ͷ࿈ཱํఔࣜΛղ͍ͯɼa = −1ɼq = 3ΛಘΔɽ 2©ʹೖͯ͠

y = −(x + 2)2 + 3ʢ·ͨ y = −x2 − 4x − 1ʣ !͑ɼฏํ͞Εͨঢ়ଶͷ
··ͰߏΘͳ͍ɽ

(3) ΊΔٻ ؔ࣍2
!ͷ x ඪΛ࠲ p ͱ͢Εɼy
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 ͚ͩҠ߲͢Εɼ྆
ลΛ 2 ͰׂΕΔɽ

⇔ 1 = −(9 − 6p + p2) + p

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

Αͬͯɼp = 2, 5ͱ͔Δɽ 3©ʹೖͯ͠
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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ͷܾఆʹ͋ͨͬͯɼະͷؔ࣍2 Λؔ࣍2

• y = ax2 + bx + cʢҰൠܕʣ

• y = a(x − p)2 + qʢฏํܕʣ

• y = a(x − α)(x − β)ʢҼղܕʣˡ p.121ͰֶͿ

ͷ͏ͪɼͲͷܗͰද͢ݱΔ͔͕ॏཁʹͳ͍ͬͯΔɽ

3. ҠಈߦͷରশҠಈɾฏؔ࣍2

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࠲ඪɾͦɾͷɾ·ɾ·ʹ͠ɼy࠲ඪͷΈූ߸Λٯసɼͱಉ͡Ͱ͋Δɽ

• y࣠ʹ͍ͭͯରশҠಈͨ͠ͱ͖ A(1, 2) → Y(−1, 2)

x࠲ඪͷΈූ߸Λٯసɼy࠲ඪɾͦɾͷɾ·ɾ·ɼͱಉ͡Ͱ͋Δɽ

• ʹͭͯ͠ରশҠಈͨ͠ͱ͖ݪ A(1, 2) → P(−1,−2)

x࠲ඪ y࠲ඪූ߸Λٯసͤ͞Δ͜ͱͱಉ͡Ͱ͋Δɽ

ͨͱ͑ɼ
ɾy࣠ʹ͍ͭͯରশҠಈͯ͠ରশͷத৺ͱͳΔɾyʢ࠲ඪʣɾɾͦɾͷɾ·ɾ·ͱཧղͰ͖Δɽ

ʲྫ 66ʳ
1. Z(2,−1)Λ x࣠ʹ͍ͭͯରশҠಈͨ͠ Zxɼy࣠ʹ͍ͭͯରশҠಈͨ͠ Zyɼݪʹ͍ͭͯରশҠ

ಈͨ͠ Z0 ΛͦΕͧΕٻΊΑɽ

2. ҎԼͷʹ͍ͭͯɼx࣠ରশͳ 2ͷɼy࣠ରশͳ 2ͷɼݪରশͳ 2ͷΛͦΕͧΕ͢

ͯ͑Αɽ

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

ʲղʳ

1. ӈਤͷΑඪฏ໘্ͰͷҐஔؔ࠲ 1 Zx

−2

Z0

Zy Z−1

x

y

O
͏ʹͳΔɽ

Zx(2, 1)ɼZy(−2,−1)ɼZ0(−2, 1)
2. ӈਤͷΑ͏ʹͳΔɽඪฏ໘্ͰͷҐஔؔ࠲ !

4

1
A

−4

2B

−1 C

D

E

x

y

O

x࣠ରশ Aͱ Cɼy࣠ରশ Aͱ Eɼ
ରশݪ Bͱ DɼCͱ E
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ʲ࿅श 67ɿͷରশҠಈʳ
ͷ࣍ 2ɼx࣠ɼy࣠ɼݪͷ͏ͪɼԿʹ͍ͭͯରশ͔ɼͦΕͧΕ͑Αɽ

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)

ʲղʳ ූ߸ʹҙ͢ΕΑ͍ɽ Εͳ͍͏ͪਤΛඳ͜͏ɽ׳!

a) y࣠ b) ݪ c) y࣠
d) x࣠ e) ݪ f) x࣠ɼ·ͨݪ

B. จࣈͷஔ͖͑ͰରশҠಈΛ͑ߟΔ

ͷରশҠಈʹ͍ͭͯɼҎԼͷ͜ͱ͕Γཱ͍ͬͯͨʢp.97ʣɽ

• x࣠ʹ͍ͭͯରশҠಈ͢Δʹɼy࠲ඪͷΈූ߸Λٯసͤ͞ΕΑ͍ɽ

• y࣠ʹ͍ͭͯରশҠಈ͢Δʹɼx࠲ඪͷΈූ߸Λٯసͤ͞ΕΑ͍ɽ

• ɾసͤ͞ΕΑ͍ɽٯɾඪɾɾූɾ߸ɾΛɾ࠲ɾඪɾɾyɾ࠲ʹͭͯ͠ରশҠಈ͢Δʹɼɾxɾݪ

ಉ͜͡ͱΛɼάϥϑͷରশҠಈʹ͋ͯΊΔ͜ͱ͕Ͱ͖Δɽ

ͨͱ͑ɼ์ઢ y = x2 + 3x + 2ͷରশҠಈ࣍ͷΑ͏ʹͳΔɽ

y = x2 + 3x + 2
͈Λʵ͈ʹ͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→
ʢ͇࣠ରশҠಈʣ

−y = x2 + 3x + 2
(
⇔ y = −x2 − 3x − 2

)

y = x2 + 3x + 2
͇Λʵ͇ʹ͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→
ʢ͈࣠ରশҠಈʣ

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

)

y = x2 + 3x + 2
͇Λʵ͇ʹ͑ͯɼ͈Λʵ͈ʹ͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→

ʢݪରশҠಈʣ
−y = (−x)2 + 3 · (−x) + 2

(
⇔ y = −x2 + 3x − 2

)

ʲྫ 68ʳ ์ઢ y = 2x2 − 8x + 9Λ C ͱ͢Δɽ

• C Λ x࣠ʹؔͯ͠ରশҠಈͨ͠์ઢ Cx ͷํఔࣜ Ξ Ͱ͋Γɼ Π ʹͳΔɽ

• C Λ y࣠ʹؔͯ͠ରশҠಈͨ͠์ઢ Cy ͷํఔࣜ  Ͱ͋Γɼ Τ ʹͳΔɽ

• C Λݪʹؔͯ͠ରশҠಈͨ͠์ઢ Co ͷํఔࣜ Φ Ͱ͋Γɼ Χ ʹͳΔɽ

• C ͷ Ω Ͱ͋ΔɽC ͱ Cx ͷΛൺΔͱɼ͔ͨ͠ʹ Ω ͱ Π ͕ x࣠ରশʹͳ͍ͬͯΔͷ

͕͔Δɽಉ༷ʹɼ Ω ͱ Τ  y࣠ରশɼ Ω ͱ Χ ݪରশͰ͋Δͷ͕͔Δɽ

ʲղʳ Ξ : −y = 2x2 − 8x + 9 ⇔ y = −2x2 + 8x − 9 ! C ͷࣜͷ y Λ −y ʹ͓͖
͔͑ͨɽΠ : Cx ͷࣜΛฏํͯ͠ 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 ͷࣜΛฏํͯ͠ 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 ͷࣜΛฏํͯ͠ y = −2(x + 2)2 − 1ΛಘΔͷͰ (−2,−1)

Ω : C ͷࣜΛฏํͯ͠ y = 2(x − 2)2 + 1ΛಘΔͷͰ (2, 1)

Ұൠʹɼ࣍ͷ͜ͱ͕ͲΜͳؔͷάϥϑͰΓཱͭɽಛʹɼ1ؔ࣍ Ͱਖ਼͍͠ɽৄ͍͠ূؔ࣍2

໌ʹ͍ͭͯɼʮҰൠͷରশҠಈʹ͍ͭͯ (p.142)ʯΛࢀর͢Δ͜ͱɽ
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άϥϑͷରশҠಈ

• x࣠ʹ͍ͭͯରশҠಈ͢ΔʹɼyΛ −yʹ͑ΕΑ͍ɽ

• y࣠ʹ͍ͭͯରশҠಈ͢ΔʹɼxΛ −xʹ͑ΕΑ͍ɽ

• ʹ͍ͭͯରশҠಈ͢ΔʹɼxΛݪ −xʹ͑ɼyΛ −yʹ͑ΕΑ͍ɽ

લϖʔδͷ̡ ྫ 68ʳʹ͓͚ΔάϥϑͷҠಈΛ࣮ࡍʹਤࣔ͢Δͱɼ࣍ͷΑ͏ʹͳΔɽ
C

Cx

x

y

O

CCy

x

y

O

C

Co

x

y

O

C. จࣈͷஔ͖͑ͰฏߦҠಈΛ͑ߟΔ

ʰy = a(x − p)2 ͷάϥϑʱ(p.85)์ઢ y = ax2 Λʮx࣠ํʹ pฏߦҠಈʯͨ͠άϥϑͰ͋Γ

y = ax2 ͇Λ͇ʔ̿ʹ͑Δ−−−−−−−−−−−−−−−−−−−−−−→ y = a(x − p)2

ͱ͑ߟΒΕΔɽಉ༷ʹɼʮy࣠ํʹ qฏߦҠಈʯ͢Δ͜ͱ yΛ y − qʹ͓͖͔͑Δ͜ͱͱಉ͡Ͱ͋Δɽ

ͨͱ͑ɼ์ઢ y = x2 + 3x + 2Λ x࣠ํʹ 4ɼy࣠ํʹ −1Ҡಈ͢Εɼ࣍ͷΑ͏ʹͳΔɽ

y = x2 + 3x + 2
͇Λ͇ʵ̐ʹ͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→
ʢ͇࣠ํʹ̐Ҡಈʣ

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

)

͈Λ͈ʴ̍ʹ͑Δ−−−−−−−−−−−−−−−−−−−−−−−−−→
ʢ͈࣠ํʹʵ̍Ҡಈʣ

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

)

ʲྫ 69ʳ์ઢ y = 2x2 − 8x + 9Λ C ͱ͢Δɽ

C Λ x࣠ํʹ 1Ҡಈͨ͠์ઢ C1 ͷํఔࣜ Ξ Ͱ͋Γɼ͞ΒʹɼC1 Λ y࣠ํʹ −4ʹҠಈͨ͠

์ઢ C2 ͷํఔࣜ Π Ͱ͋ΔɽC ͷ  ɼC2 ͷ Τ Ͱ͋Γɼ͔ͨ͠ʹɼ  ͷ x࠲ඪ

ʹ +1ɼy࠲ඪʹ −4͢Δͱ Τ ʹͳΔɽ

ʲղʳ 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 ͷࣜΛฏํͯ͠ y = 2(x − 2)2 + 1ΛಘΔͷͰ (2, 1)

Τ : C2 ͷࣜΛฏํͯ͠ y = 2(x − 3)2 − 3ΛಘΔͷͰ (3,−3)

άϥϑͷฏߦҠಈͱํఔࣜ

• ʮx࣠ํʹ pฏߦҠಈ͢Δʯʹɼํఔࣜͷ xΛ x − pʹ͑ΕΑ͍ɽ

• ʮy࣠ํʹ qฏߦҠಈ͢Δʯʹɼํఔࣜͷ yΛ y − qʹ͑ΕΑ͍ɽ

ҰൠͷάϥϑͷฏߦҠಈʹ͍ͭͯɼʮҰൠͷฏߦҠಈʹ͍ͭͯ (p.143)ʯΛࢀরͷ͜ͱɽ
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ʲ࿅श 70ɿฏߦҠಈɾରশҠಈͱ ͷܾఆʳؔ࣍2

ؔ࣍2 y = 1
2

x2 + 2x − 4ͷάϥϑΛ C ͱ͢Δɽ

(1) C Λ y࣠ʹ͍ͭͯରশҠಈ͠ɼy࣠ํʹ 2ฏߦҠಈͨ͠άϥϑ C1 ͷࣜΛٻΊΑɽ

(2) ൃ ల άϥϑ C2 Λ x࣠ʹ͍ͭͯରশҠಈ͠ɼx࣠ํʹ 2ฏߦҠಈͨ͠Β C ͱҰகͨ͠ɽC2 ͷ

ࣜΛٻΊΑɽ

ʲղʳ

(1) C Λ y࣠ରশҠಈ͢Εɼ ! x Λ −x ʹ͑ͨ

y = 1
2

(−x)2 + 2 · (−x) − 4 = 1
2

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

Ͱ͋Δɽ͞Βʹ y࣠ํʹ 2ฏߦҠಈͤͯ͞ɼC1 ͷࣜΛಘΔɽ !ࣜ 1©ͷ y Λ y − 2 ʹ͑ͨ

y − 2 = 1
2

x2 − 2x − 4⇔ y = 1
2

x2 − 2x − 2

ʲผղʳC Λฏํ͢Ε y = 1
2

(x + 2)2 − 6ͱͳΓɼC ͷ

(−2,−6)
y ࣠ରশҠಈ−−−−−−−−−−−→ (2,−6)

y ʹํ࣠ 2−−−−−−−−−−−→ (2,−4)

ͱҠಈ͢ΔͷͰɼ C1 ͷ (2,−4)ͱ͔ΔɽC ͷࣜͱ C1 ͷࣜͰ x2 !

C

C1

y ࣠ରশҠಈ
|| ||

2

(−2,−6)

(2,−4)

x

y

O

ͷಉ͡ͳͷͰ์ઢ C1 ͷࣜ࣍ͷΑ͏ʹͳΔɽ

y = 1
2

(x − 2)2 − 4 ·ͨ y = 1
2

x2 − 2x − 2

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

b(x − 2) + cɼ͜ΕΛల։͠
ͯ C ͷࣜͱΛൺͯ
Α͍ɽ

ಘΔɽ

−y = 1
2

(x + 2)2 + 2(x + 2) − 4 ⇔ y = − 1
2

x2 − 4x − 2

ʲผղʳ์ઢ C2 ͷͷ࠲ඪΛ (p, q)ͱ͓͘ɽC2 ͷ

(p, q)
x ࣠ରশҠಈ−−−−−−−−−−−→ (p,−q)

x ʹํ࣠ 2−−−−−−−−−−−→ (p + 2,−q)

ͱҠಈ͢Δɽ͜Ε͕ C ͷ (−2,−6)ͱҰக͢ΔͷͰ

p + 2 = −2, −q = −6

͜ΕΛղ͍ͯɼp = −4ɼq = 6ͱΘ͔ΔɽC2 ͱ C Ͱɼࣜͷ x2 ͷਖ਼ !

C

C2

x
࣠
ର
শ
Ҡ
ಈ

2

||

||

(−4, 6)

(−2,−6)

x

y

O

ෛ͕ٯసͯ͠ − 1
2
ʹͳΔͷͰ C2 ͷࣜ࣍ͷΑ͏ʹͳΔɽ

y = − 1
2

(x + 4)2 + 6 ·ͨ y = − 1
2

x2 − 4x − 2

ͷҠಈʹணͯ͠ɼ์ઢͷҠಈΛ͑ߟΔ͜ͱͰ͖Δɽ͘Θ͘͠ʮͷҠಈΛ༻͍ͯ

Δ͑ߟͷҠಈΛؔ࣍2 (p.143)ʯΛࢀরͷ͜ͱɽ
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4. খ࠷େɾ࠷ͷؔ࣍2

A. খ࠷େɾ࠷ͷؔ࣍2

ͨͱ͑ɼ2ؔ࣍ f (x) = x2 − 4x + 5ͷ࠷େɾ࠷খΛ͑ߟΑ͏ɽ

y = (x − 2)2 + 1

খ࠷

2

1

૿Ճݮগ

x

y

O

y = f (x)ͱ͓͚ɼ f (x)ͷ࠷େɾ࠷খ yͷ࠷େɾ࠷খ

ʹ͍͠ɽy = f (x)ͷάϥϑΛॻ͚

y = x2 − 4x + 5 = (x − 2)2 + 1

ΑΓӈਤͷΑ͏ʹͳΔɽ

άϥϑ্Ͱ࠷ y࠲ඪ͕খ͍͞ͷɼx = 2ʹ͓͚Δ 1Ͱ͋Δɽ·

ͨɼyͷ͍͘ΒͰେ͖͘ͳΔͷͰɼyͷ࠷େଘ͠ࡏͳ͍ɽ

͜͏ͯ͠ɼ f (x)ʮ࠷খ f (2) = 1ɼ࠷େͳ͠ʯͱΘ͔Δɽ

ʲྫ 71ʳ f (x) = x2 − 6x + 5ʹ͍ͭͯɼy = f (x)ͷάϥϑΛॻ͖ɼ࠷େɾ࠷খΛ͑Αɽ

ʲղʳ f (x)Λฏํ͢Ε

f (x) = x2 − 6x + 5

= (x − 3)2 − 9 + 5

= (x − 3)2 − 4

ͭ·Γɼy = f (x)ͷάϥϑӈཝ֎ͷΑ͏ʹͳΓɼ !

y = f (x)

3

−4

5

x

y

O

খ࠷େͳ͠ɼ࠷ f (3) = −4ͱͳΔɽ

B. ఆٛҬ͕ݶఆ͞Εͨ খ࠷େɾ࠷ͷؔ࣍2

ఆٛҬΛͯ͢ͷ࣮ʹ͢Εɼ2ؔ࣍ʹ࠷େ͕࠷খͷͲͪΒ͔͕ଘ͠ࡏͳ͍ɽ͔͠͠ɼఆٛҬ

Βͳ͍ɽݶఆ͞Εͨ߹ɼͦ͏ͱݶ͕

ʲྫ 72ʳ f (x) = −x2 − x − 2ʢ−1 " x " 2ʣʹ͍ͭͯɼఆٛҬͰͷ y = f (x)ͷάϥϑΛॻ͖ɼ f (x)ͷ

ΊΑɽٻখΛͦΕͧΕ࠷େɾ࠷

ʲղʳ f (x)Λฏํ͢Δͱ

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 " 2ʣͷάϥϑӈਤͷ࣮ઢ෦

ͱͳΔͷͰ !

x

y
O

⇒

x

y
O

ϊʔτʹඳ͘ͱ͖ɺ·ͣ

ઢͰඳ͍ͨޙɺఆٛҬͷ

ൣғ͚࣮ͩઢ͢Δͱɺ͖

Ε͍ʹඳ͖͍͢ɻ

େ࠷ f
(
− 1

2

)
= − 7

4
খ࠷ f (2) = −8
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ʲ࿅श 73ɿ2ؔ࣍ͷ࠷େ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࠷খΛͦΕͧΕٻΊΑɽ

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

ʲղʳ ฏํʹΑͬͯ f (x) = (x − 1)2 − 3ͱ

มܗͰ͖Δɽͦ͜Ͱ y = (x − 1)2 − 3ͷάϥϑΛɼ !άϥϑΛඳͨ͘Ίฏํ
ͨ͠ɽ์ઢԼʹತ

ʹͳΔɽ
༩͑ΒΕͨఆٛҬͰඳ͍ͯ͑ߟΔɽ

(1) ఆٛҬ͕ −2 % x % 0ͷ߹

y = f (x)

−2

6

1

−3
−2

x

y

O
(i) y = f (x)ͷάϥϑӈਤͷ࣮ઢ෦

(ii) άϥϑͷܗ (a)
(iii) େ࠷ f (−2) = 6 !࣠ఆٛҬɾΑɾΓɾӈଆʹ͋

Γɼy ͷɾৗɾʹɾݮɾগ͠
͍ͯ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)ͷάϥϑӈਤͷ࣮ઢ෦

(ii) άϥϑͷܗ (b)
(iii) େ࠷ f (−1) = 1 !࣠ఆٛҬɾɾͷɾӈଆʹ͋

Δɽ࠷খ f (1) = −3

(3) ఆٛҬ͕ 0 % x % 2ͷ߹

y = f (x)

21

−3
−2

x

y

O

(i) y = f (x)ͷάϥϑӈਤͷ࣮ઢ෦

(ii) άϥϑͷܗ (c)
(iii) େ࠷ f (2) = f (0) = −2 !࣠ఆٛҬɾɾͷɾਅɾΜɾதʹ

͋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)ͷάϥϑӈਤͷ࣮ઢ෦

(ii) άϥϑͷܗ (d)
(iii) େ࠷ f (3) = 1 !࣠ఆٛҬɾɾͷɾࠨଆʹ͋

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)ͷάϥϑӈਤͷ࣮ઢ෦

(ii) άϥϑͷܗ (e)
(iii) େ࠷ f (4) = 6 !࣠ఆٛҬɾΑɾΓɾࠨଆʹ͋

Γɼy ͷɾৗɾʹɾ૿ɾՃ͠
͍ͯΔɽ

খ࠷ f (3) = 1
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ʲ࿅श 74ɿ2ؔ࣍ͷ࠷େ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

άϥϑɼ্Լʹసͨ͠ͷΛ͑ߟΔ͜ͱʣɼ(iii) f (x)ͷ࠷େɾ࠷খΛͦΕͧΕٻΊΑɽ

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

ʲղʳ

(1) f (x)Λฏํ͢Δͱ
y = x2 + 4x − 3

−1

−6

2

9

x

y

O

f (x) = (x + 2)2 − 7

ͱͳΓɼఆٛҬ͕ −1 % x % 2ͷ߹ !άϥϑΛඳͨ͘Ίฏํ
ͨ͠ɽ์ઢԼʹತʹͳ

Δɽ
(i) y = f (x)ͷάϥϑӈਤͷ࣮ઢ෦

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

y ͷɾৗɾʹɾ૿ɾՃ͍ͯ͠Δɽ
(2) f (x)Λฏํ͢Δͱ 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߹ !์ઢԼʹತ

(i) y = f (x)ͷάϥϑӈਤͷ࣮ઢ෦

(ii) άϥϑͷܗ (b)

(iii) େ࠷ f (−1) = − 3
2 !࣠ఆٛҬɾɾͷɾӈଆʹ͋Δɽ

খ࠷ f (1) = − 7
2

(3) f (x)Λฏํ͢Δͱ

y = −3x2 + 12x − 5

2

7

−1

−20

x

y

O

f (x) = −3(x − 2)2 + 7

ͱͳΓɼఆٛҬ͕ −1 % x % 2ͷ߹ !์ઢ্ʹತ

(i) y = f (x)ͷάϥϑӈਤͷ࣮ઢ෦

(ii) άϥϑͷܗ (a)
(iii) େ࠷ f (2) = 7ɼ࠷খ f (−1) = −20 !࣠ఆٛҬɾɾͷɾӈʹ͋Γɼ

y ͷɾৗɾʹɾ૿ɾՃ͍ͯ͠Δɽ
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C. จࣈఆΛؚΉ খ࠷େɾ࠷ͷؔ࣍2

ఆٛҬ͕ݶఆ͞Εͨ์ઢɼ࠷େɾ࠷খΛ༩͑Δάϥϑ্ͷʹண͢Εɼ݁࣍ہͷ 5छྨͰ͋

Δʢy࠲ඪ͕࠷େʹͳΔΛ˙ɼ࠷খʹͳΔΛ •Ͱද͍ͯ͠Δʣɽ

˙

•

˙

•
˙ ˙

•

˙

•

˙

•

ʲ࿅श 75ɿจࣈఆΛؚΉ ͷผʳܗͷؔ࣍2
์ઢ C : y = x2 − 4ax + a2 (−5 % x % 5)ʹ͍ͭͯҎԼͷʹ͑Αɽ

(1) ͜ͷ์ઢͷ࣠ͷํఔࣜΛɼaΛ༻͍ͯදͤɽ

(2) a = 2ͷͱ͖ɼy͕࠷େɾ࠷খͱͳΔͱ͖ͷ xͷΛɼͦΕͧΕٻΊΑɽ

(3) a = −1ͷͱ͖ɼy͕࠷େɾ࠷খͱͳΔͱ͖ͷ xͷΛɼͦΕͧΕٻΊΑɽ

(4) C ͷ͕࣠ఆٛҬΑΓࠨଆʹ͋ΔͨΊͷɼaͷൣғΛٻΊΑɽ·ͨɼఆٛҬʹ͓͚Δ C ͷ y࠲ඪͷ

ΊΑɽٻখΛ࠷େɼ࠷

(5) C ͷ͕࣠ఆٛҬΑΓӈଆʹ͋ΔͨΊͷɼaͷൣғΛٻΊΑɽ·ͨɼఆٛҬʹ͓͚Δ C ͷ y࠲ඪͷ

ΊΑɽٻখΛ࠷େɼ࠷

(6) C ͷ͕࣠ఆٛҬͷதʹ͋ΔͨΊͷɼaͷൣғΛٻΊΑɽ

(7) (6)ͷ͏ͪɼఆٛҬͷࠨͰ C ͷ y࠲ඪ͕࠷େͱͳΔΑ͏ͳ aͷൣғΛٻΊɼ͜ͷͱ͖ͷ C ͷ y࠲

ඪͷ࠷େɼ࠷খΛٻΊΑɽ

ʲղʳ

(1) y = x2 − 4ax + a2 ͷӈลΛฏํ͢Δͱ

y = (x − 2a)2 − 4a2 + a2

= (x − 2a)2 − 3a2

ͱͳΔͷͰɼ͜ͷάϥϑͷ࣠ x = 2aͰ͋Δɽ
(2) ఆٛҬ −5 % x % 5ͷ์ઢ C ӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰɼ ! −5

˙

4 5

•
x

y

O

େΛͱΔͷ࠷ x = −5ͷͱ͖ɽ
খΛͱΔͷ࠷ x = 4ͷͱ͖ɽ

(3) ఆٛҬ −5 % x % 5ͷ์ઢ C ӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰɼ !

5

˙

−2
−5 • x

y

O

େΛͱΔͷ࠷ x = 5ͷͱ͖ɽ
খΛͱΔͷ࠷ x = −2ͷͱ͖ɽ

(4) C ͷ࣠ x = 2a͕ఆٛҬͷࠨ x = −5ΑΓࠨʹ͋ΕΑ͍ͷͰ !

˙

•

x = −5

x = 5
࣠ x = 2a

2a < −5 ⇔ a < −5
2

y࠲ඪ͕࠷େͱͳΔͷఆٛҬͷӈͳͷͰ

େ࠷ a2 − 20a + 25ʢx = 5ͷͱ͖ʣ

y࠲ඪ͕࠷খͱͳΔͷఆٛҬͷࠨͳͷͰ

খ࠷ a2 + 20a + 25ʢx = −5ͷͱ͖ʣ
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(5) C ͷ࣠ x = 2a͕ఆٛҬͷӈ x = 5ΑΓӈʹ͋ΕΑ͍ɽ !

˙

•

x = 5x = −5 ࣠ x = 2a

5 < 2a ⇔ 5
2
< a

y࠲ඪ͕࠷େͱͳΔͷఆٛҬͷࠨͳͷͰ

େ࠷ a2 + 20a + 25ʢx = −5ͷͱ͖ʣ

y࠲ඪ͕࠷খͱͳΔͷఆٛҬͷӈͳͷͰ

খ࠷ a2 − 20a + 25ʢx = 5ͷͱ͖ʣ

(6) C ͷ࣠ x = 2a͕ఆٛҬͷதʹ͋ΔͨΊʹ

−5 % 2a % 5 ⇔ −5
2
" a "

5
2

!֤ลΛ 2 Ͱׂͬͨɽ
ʰෆࣜͷੑ࣭ ii)ʱ(p.53) Λར༻ɽ

(7) (5)ͷ͏ͪɼఆٛҬͷࠨͰ y࠲ඪ͕࠷େͱͳΔʹɼ͕࣠ఆٛҬͷ

ӈʹଘ͢ࡏΕΑ͍ɽͭ·Γ !

˙

•

࣠

x = 0

0 % 2a % 5 ⇔ 0 " a "
5
2

y࠲ඪ͕࠷େͱͳΔͷఆٛҬͷࠨͳͷͰ

େ࠷ a2 + 20a + 25ʢx = −5ͷͱ͖ʣ

y࠲ඪ͕࠷খͱͳΔͷ C ͷͳͷͰ

খ࠷ −3a2ʢx = 2aͷͱ͖ʣ

্ͷʹ͓͍ͯɼa = 0ͷͱ͖ఆٛҬͷ྆Ͱ࠷େΛͱΔɽ

ʲ࿅श 76ɿ2ؔ࣍ͷ࠷େɾ࠷খʢจࣈఆΛؚΉ߹ʣʙͦͷ̍ʙʳ
ҎԼͷ߹ʹ͓͚Δɼ2ؔ࣍ f (x) = x2 − 2ax (−1 % x % 1)ͷ࠷େɾ࠷খΛٻΊΑɽ

(1) a % −1 (2) 1 % a (3) −1 < a < 0

ʲղʳ f (x) = (x − a)2 − a2 ͱฏํͰ͖ΔͷͰɼy = 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) ࣠ఆٛҬͷࠨʹ͋Γɼӈཝ֎ͷਤͷΑ͏ʹͳΔͷͰ !

˙

•
−1 1

࣠

0

େ࠷ f (1) = 1 − 2aɼ࠷খ f (a) = −a2
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ʲ ൃ ల 77ɿ2ؔ࣍ͷ࠷େɾ࠷খʢจࣈఆΛؚΉ߹ʣʙͦͷ̎ʙʳ

ؔ࣍2 f (x) = −2x2 + 4x − 3 (a % x % a + 2)ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

1 f (x)ͷ࠷େɾ࠷খΛٻΊΑɽɹɹ 2 f (x)ͷ࠷େ͕ −3ͱͳΔͱ͖ͷ aͷΛٻΊΑɽ

ʲղʳ

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

}
− 3 = −2(x − 1)2 − 1 !άϥϑΛॻͨ͘Ίฏํͨ͠

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·ͱΊΕ࣍ͷΑ͏ʹͳΔɽ !ҎԼͷΑ͏ʹ͑ͯΑ͍ɽ
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߸ͷ͚ํ͕ҧͬͯྑ͍ɽͨͱ͑ɼ࠷େͳ

Βʮa % −1 ͷͱ͖ʯʮ−1 < a < 1 ͷͱ͖ʯʮ1 % a ͷͱ͖ʯͱ߹͚ͯ͠

Α͍ɽ࠷খͳͲಉ༷Ͱ͋Δɽʣ
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2 େ͕࠷ −3ͱͳΔʹ

a. a < −1ͷͱ͖
−2a2 − 4a − 3 = −3Ͱ͋ΕΑ͍ɽ͜ΕΛղ͍ͯ a = 0,−2ɽ

a < −1Ͱ͋ΔͷͰ a = −2ͷΈద͢Δɽ

b. −1 " a " 1ͷͱ͖ɼ࠷େ͕ −3ʹͳΔ͜ͱͳ͍ɽ !ͱ͍͏ͷɼ࠷େৗʹ −1 ʹ
͍͠ɽc. a < −1ͷͱ͖

−2a2 + 4a − 3 = −3Ͱ͋ΕΑ͍ɽ͜ΕΛղ͍ͯ a = 0, 2ɽ

1 < aͰ͋ΔͷͰ a = 2ͷΈద͢Δɽ

Ҏ্ΑΓɼ࠷େ͕ −3ʹͳΔͷ a = −2, 2ͷͱ͖Ͱ͋Δɽ

ʲ ൃ ల 78ɿ2ؔ࣍ͷ࠷େɾ࠷খʢจࣈఆΛؚΉ߹ʣʙͦͷ̏ʙʳ

a > 0ͱ͢Δɽ2ؔ࣍ f (x) = x2 − 4x + 5 (0 % x % a)ʹ͍ͭͯҎԼͷʹ͑Αɽ

1 ΊΑɽٻখΛ࠷ 2 ΊΑɽٻେΛ࠷

aͷΛ 0͔Β૿͍ͯ͘͠ͱ͖ɼάϥϑͷ࠷େɾ࠷খΛͱΔ͕͍ͭมΘΔͷ͔άϥϑΛ

ඳ͍ͯͯ͑ߟɼ߹͚Λ͠Α͏ɽ

ʲղʳ y = f (x)Λฏํ͢Ε y = (x − 2)2 + 1ͱͳΔɽ

1 i) 0 < a < 2ͷͱ͖

a

f (a)

2

1
•

x

y

O

0 % x % aʹ͓͚Δ y = f (x)ͷάϥϑӈਤͷΑ͏ !͜ͷఆٛҬͰɼؔ
ͷݮগ͍ͯ͠ΔʹͳΔͷͰɼ࠷খ f (a) = a2 − 4a + 5ͱͳΔɽ

ii) 2 " aͷͱ͖

a

f (a)

2

1 •
x

y

O

0 % x % aʹ͓͚Δ y = f (x)ͷάϥϑӈਤͷΑ͏ !͜ͷ߹ʹɼఆٛҬ
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)ͷάϥϑӈਤͷΑ͏ !͜ͷ߹ʹɼఆٛҬͷ
྆ͷ y ඪΛൺΔ࠲
ͱɼࠨͷํ͕େ͖͍ɽ

ʹͳΔͷͰɼ࠷େ f (0) = 5ͱͳΔɽ

ii) 4 " aͷͱ͖

a

f (a)

2 4

5

˙

x

y

O

0 % x % aʹ͓͚Δ y = f (x)ͷάϥϑӈਤͷΑ͏ !͜ͷ߹ʹɼఆٛҬͷ
྆ͷ y ඪΛൺΔ࠲
ͱɼӈͷํ͕େ͖͍ɽ

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 − 3ͷͱΔʹ͍ͭͯͯ͑ߟΈΑ͏ɽ

͜ͷ Lͷ aͷΈʹΑܾͬͯ·Δɽ࣮ࡍɼb = 3 − aΛ Lʹೖ͢Ε

ม a

ม b

ม Lb = 3 − a

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

= 3(a − 1)2 + 3ɹˡฏํͨ͠

ͱͳͬͯɼL aͷΈͰܾ·Δ͜ͱ͕͔Δɽͦͷ͏͑ɼฏํ

খ࠷େແ͠ɼ࠷ͷ݁Ռɼ a = 1ͷͱ͖ͷ L = 3ͱ͔Δɽ͜ͷͱ͖ɼb = 2Ͱ͋Δɽ

͞Βʹɼ0 % a, 0 % bʹݶΕɼb = 3 − aΛ 0 % bʹೖͯ͠

6

1

3

3

15

•

˙

a

L

O

0 % b ⇔ 0 % 3 − a ⇔ a % 3

͔Βɼ0 % a % 3 ͱ͔ΔͷͰɼӈ্ͷάϥϑ͔ΒɼL ͷ࠷େ a = 3 ͷͱ͖ͷ

L = 15ͱ͔Δɽ͜ͷͱ͖ɼb = 0Ͱ͋Δɽ

a = 3 − bʹΑͬͯ aΛফͯ͑ߟͯ͠ڈɼLͷ࠷େɾ࠷খʹ͍ͭͯಉ݁͡ՌΛಘΔɽ

ʲྫ 79ʳ ࣮ p, qʹରͯ͠ɼL = p2 − q2 ͱ͢Δɽ

1. p + 2q = 9Ͱ͋Δͱ͖ɼLͷ࠷େɾ࠷খͱɼͦͷͱ͖ͷ p, qͷΛٻΊΑɽ

2. 1. ʹՃ͑ͯ 0 % p, 0 % qͰ͋Δͱ͖ɼLͷ࠷େɾ࠷খͱɼͦͷͱ͖ͷ p, qͷΛٻΊΑɽ

ʲղʳ

1. p = 9 − 2qΛ Lʹೖͯ͠ฏํ͢Ε ! q =
9 − p

2
Λೖͯ͠Α

͍͕ɼࢉܭେมʹͳΔɽL = (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 Λೖ
͢Εɼp = −3 ΛಘΔɽLͷ࠷େͳ͠ɼ࠷খ −27ʢp = −3, q = 6ʣͰ͋Δɽ

2. p = 9 − 2qΛ 0 % pʹೖͯ͠

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

খͱ͔ΔɽΑͬͯɼp࠷ = 9, q = 0ͷͱ͖࠷େ 81ɼp = 0, q = 9
2
ͷ ! p = 9 − 2q ʹ q = 0 Λೖ

͢Εɼp = 9 ΛಘΔɽ

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

2
Λೖ

͢Εɼp = 0 ΛಘΔɽ
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B. ༺খͷԠ࠷େɾ࠷ͷؔ࣍2

ͷࣝΛར༻ͯ͠ɼۙʹ͋Δ༷ʑͳΛղ͘͜ͱ͕Ͱ͖Δɽؔ࣍2

ʲ࿅श 80ɿ2ؔ࣍ͷۙͳྫͷԠ༻ʳ
(1) ͞ 20 cmͷۚΛ 2ͭʹΓɼͦΕͧΕͷۚͰਖ਼ํܗΛ࡞Δͱ͖ɼͦΕΒͷ໘ੵͷͷ࠷খ

ΛٻΊΑɽ·ͨɼͦͷͱ͖ۚԿ cmͣͭʹΓ͚ΒΕ͍ͯΔ͔ٻΊΑɽ

(2) ͋ΔͷചՁ͕ ݸ1 120ԁͷͱ͖ʹɼ1ͷച্ݸ Ͱ͋ΓɼചՁΛݸ400 ͖ͭʹݸ1 1ԁ

্͛͢Δ͝ͱʹɼ1ͷച্ݸ େʹ͢Δʹɼച࠷Δͱ͍͏ɽ1ͷച্ֹۚΛݮͭͣݸ2

ՁΛ͍͘Βʹઃఆ͢ΕΑ͍͔ٻΊΑɽ

ʲղʳ

(1) 20 cm ͷۚΛɼ4x cm ͱ (20 − 4x) cm ʹΓ͚ͨͱ͢Δɽͨͩ͠ɼ

0 < x < 5ͱ͢ΔɽͦΕͧΕͷ͔ۚΒ࡞ΒΕΔਖ਼ํܗͷ໘ੵ ! x cm ͱ (20 − x) cm ʹΓ
͚ͨɼͱ͓͍ͯΑ͍͕ɼ

ͱͯେมʹͳΔɽࢉܭ
4x
4
× 4x

4
= x2, 20 − 4x

4
× 20 − 4x

4
= (5 − x)2

ͱͳΔɽ2ͭͷਖ਼ํܗͷ໘ੵͷΛ f (x) (cm2)ͱ͢Δͱ ! x ͷʹΑͬͯʮ2 ͭͷਖ਼ํ
ͷ໘ੵͷʯΛܾΊΔࣜܗ

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

= 2
{
x2 − 5x

}
+ 25 ! f (x) ͷ࠷খΛٻΊ͍ͨͷ

Ͱฏํ͢Δ

= 2
{(

x − 5
2

)2
− 25

4

}
+ 25

= 2
(
x − 5

2

)2
+ 25

2

ͱมܗͰ͖Δ͔Βɼy = f (x)ʢ0 < x < 5ʣͷάϥϑӈཝ֎ͷਤͷΑ͏ʹͳ !ɹ

y = f (x)

55
2

f
(

5
2

)

25

x

y

O

•Δɽ͜ΕΑΓ࠷খ f
(

5
2

)
ͱ͔ΔͷͰɼ໘ੵͷͷ࠷খ

25
2

cm2

Ͱ͋Γɼ4x = 10 ͷͱ͖࠷খͱͳΔ͔Βۚ 10 cm ͣͭʹΓ͚Β
ΕΔɽ

(2) ചՁΛ ݸ1 xԁʢ0 % x % 320ʣͱ͢Δͱɼ120ԁΑΓ (x− 120)ԁ্͛ͨ͠

͜ͱʹͳΔɽͦͷ݁Ռɼ1ͷച্ݸ 2(x − Δɽݮݸ(120 !্͛͢Εച্ݸݮ
Δɽ͔͠͠ɼച্ݸΛ૿

ͨ͢ΊʹԼ͛͢ΕΑ

͍ͱݶΒͳ͍ɽ

Αͬͯɼ1ͷച্ֹۚ 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) େ࠷͕
ΛͭͱΘ͔Δɽৄ͘͠
 p.121 Λࢀরͷ͜ͱɽ

= − 2(x2 − 320x)

= − 2
{
(x − 160)2 − 25600

}

= − 2(x − 160)2 + 51200

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

ͳΔɽ͜ΕΑΓɼx = 160Ͱ࠷େΛͱΔͱ͔ΔͷͰɼചՁΛ 160ԁʹ͢ !ɹ y = f (x)

160

f (160)

320

˙

x

y

O

ΕΑ͍ɽ
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ʲ࿅श 81ɿ1ͭͷจؼʹࣈணͰ͖Δ ʳؔ࣍2
0 % xɼ0 % yɼ2x + y = 10ͷͱ͖ɼL = x2 + y2 − 3ͷ࠷େɾ࠷খΛٻΊΑɽ·ͨɼͦͷͱ͖ͷ xɼy

ΛٻΊΑɽ

ʲղʳ 2x + y = 10ΑΓ y = 10 − 2xɽ͜ΕΛ 0 % yʹೖ͢Ε !݅ࣜͱɼ࠷େɾ࠷খΛٻΊ
͍͔ͨؔΒɼy Λফ͢ڈΔ
͜ͱ͕తɽ

x ʹ͍ͭͯղ͍ͯΑ͍͕ɼ
͕ग़ͯ͠·͏ɽ

0 % y⇔ 0 % 10 − 2x
⇔ x % 5

Ͱ͋ΔͷͰ 0 % x % 5Ͱ͋Δɽ

͞Βʹɼx2 + y2 − 3ʹ y = 10 − 2xΛೖ͢Ε

x2 + y2 − 3 = x2 + (10 − 2x)2 − 3

= 5x2 − 40x + 97

Ͱ͋Δɽ͜ΕΛ f (x)ͱ͓͍ͯฏํ͢Δͱ

f (x) = 5(x − 4)2 + 17

ͦ͜Ͱάϥϑ L = f (x) (0 % x % 5)Λඳ͚ɼӈཝ֎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. ࣜͷҰ෦Λஔ͖͑Δ

ʲ ൃ ల 82ɿࣜͷҰ෦ΛจࣈͰ͓͘ʳ

1 t = x2 − 2xʹ͍ͭͯɼtͷͷͱΓ͏ΔൣғΛٻΊΑɽ

2 ؔ y = (x2 − 2x)2 + 4x2 − 8x + 5ʹ͍ͭͯɼyͷͷͱΓ͏ΔൣғΛٻΊΑɽ

ʲղʳ

1 ฏํʹΑͬͯ

t = (x − 1)2 − 1

Ͱ͋ΔͷͰɼӈཝ֎ͷਤΑΓ t ! −1ɽ !

t = x2 − 2x

1

−1
x

t

O2 yΛ tͰද͠ฏํ͢Ε

y = (x2 − 2x)2 + 4(x2 − 2x) + 5

= t2 + 4t + 5

= (t + 2)2 + 1

ͱͳΔɽ(1)ΑΓ −1 % tͰ͋ΔͷͰɼtʹର͢Δ yͷάϥϑӈཝ֎ͷਤͷ

Α͏ʹͳΔɽͭ·Γɼy ! 2ɽ !

y = t2 + 4t + 5

−1

2

t

y

O
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ʲ ൃ ల 83ɿ2จࣈ খʳ࠷େɾ࠷ͷࣜ࣍2

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

ͱͦͷͱ͖ͷ kͷΛٻΊΑɽ

ʲղʳ xʹ͍ͭͯฏํ͢Ε

y = 2(x2 + 2kx) + k2 + 4k − 2

= 2
{
(x + k)2 − k2

}
+ k2 + 4k − 2

= 2(x + k)2 − k2 + 4k − 2

Ͱ͋ΔͷͰɼyͷ࠷খ mɼx = −k ͷͱ͖ͷ m = −k2 + 4k − 2Ͱ͋Δɽ͞
Βʹ

m = −(k − 2)2 + 2

ͱมܗͰ͖ΔͷͰɼk = 2ͷͱ͖ m࠷େ 2ΛͱΔɽ

ʲ ൃ ల 84ɿ2ؔ࣍ͷར༻ʳ
3ล͕ 3 cmɼ4 cmɼ5 cmͷ֯ܗ֯ࡾͷ͔ࢴΒɼ͞ΈΛͯͬӶ֯ΛΓམͱ͠ɼ໘ੵ͕࠷େͷ

ΔʹͲͷΑ͏ʹ͢ΕΑ͍͔ɽ࡞Λܗํ

ʲղʳ ӈਤͷΑ͏ʹɼOA = 4, AB = 3, OB = 5

O A

B

P

Q
R

3x

ͷ֯ܗ֯ࡾͱํܗ PQRAͰ͑ߟΔɽ

BR = 3xͱ͓͘ʢ0 < x < 1ʣͱɼQR // OAΑ !͜ͷͰɼͲ͜Λ x ͱ
͓͍ͯղ͘͜ͱ͕Ͱ͖

Δɽͨͱ͑ RA = x ͱ
͓͍ͨ߹ɼQR = x ͱ
-QPO ˾ -BAO Λ͏ͷ
͕Α͍ɽ

ͨͩ͠ɼBR = x ͷΑ͏ʹ͓
͘ͱ͕ࢉܭେมʹͳΔɽ

Γ -BRQ˾ -BAOͰ͋ΔͷͰ

BR : RQ = BA : AO ⇔ 3 : x = 3 : 4

͔Β QR = 4xʹͳΔɽ·ͨɼAR = 3 − 3xʹͳΔɽ

Αͬͯɼํܗ PQRAͷ໘ੵ S 

S = 4x(3 − 3x) = −12x2 + 12x

= −12
(
x − 1

2

)2
+ 3

ͱͳΔ͔Βɼx = 1
2
ͷͱ͖ɼ໘ੵ࠷େͱ͔Δɽ͜ͷͱ͖ɼBR = 3

2
, QR = 2 !

y = f (x)

1
2

1

˙

x

y

OͰ͋Δ͔Βɼ֤ลͷதʹํܗͷ͕དྷΔΑ͏ʹ࡞ΕΑ͍ͱ͔Δɽ
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6. ์ઢͱ x࣠ͷҐஔؔ—ผࣜD

A. ์ઢͱ x࣠ͷڞ༗

์ઢͱ x࣠ͷڞ༗ɼ࠷େͰ ͳΔɽͨͱ͑ɼԼʹತͳ์ઢͳΒҎԼͷΑ͏ʹͳΔɽʹݸ2

i) x ࣠ͱ 2 ͭͷڞ༗Λͭ

x

ii) x ࣠ͱ 1 ͭͷڞ༗Λͭ

x

iii) x ࣠ͱڞ༗Λͨͳ͍

x

์ઢ্͕ʹತͷ߹ɼ্Լ͕ٯʹͳΔҎ֎ಉ༷ͷ݁ՌʹͳΔɽ

ʲྫ 85ʳ ͷ࣍ ͷάϥϑͱؔ࣍2 x࣠ͷڞ༗ͷݸΛɼͦΕͧΕ͑Αɽ

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

ʲղʳ άϥϑΛॻ͍ͯ͑ߟΔɽ

1. ༗Λڞ 2ͭͭɽ 2. ༗ͳ͍ɽڞ

3. ฏํ͢Ε y = 2(x + 2)2 − 7ͱͳΓɼڞ༗Λ 2ͭͭɽ

B. ์ઢͷผࣜ D

์ઢͱ x࣠ͷڞ༗ͷݸɼ์ઢͷͷ y࠲ඪ͕ਖ਼Ͱ͋Δ͔ɼ0Ͱ͋Δ͔ɼෛͰ͋Δ͔ʹΑͬͯ

ܾఆ͞ΕΔɽҰൠͷ์ઢ y = ax2 + bx + c (a ! 0)ͷฏํ

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

2a

)2
− b2 − 4ac

4a

ͱͳΓɼͷ y࠲ඪɽ− b2 − 4ac
4a

Ͱ͋Δʢp.89ʣɽΑͬͯɼa > 0ͷ߹࣍ͷΑ͏ʹͳΔɽ

a > 0ͷ߹
i) b2 − 4ac > 0ͷͱ͖

− b2 − 4ac
4a

= −ʢਖ਼ʣ
ʢਖ਼ʣ

ΑΓɼͷ y࠲ඪෛɽ

xෛ

x࣠ͱͷڞ༗ 2ͭ

ii) b2 − 4ac = 0ͷͱ͖

− b2 − 4ac
4a

= − 0
ʢਖ਼ʣ

ΑΓɼͷ y࠲ඪ 0ɽ

x
͍ͯ͠Δ

x࣠ͱͷڞ༗ 1ͭ
์ઢͷ͕ڞ༗

iii) b2 − 4ac < 0ͷͱ͖

− b2 − 4ac
4a

= −ʢෛʣ
ʢਖ਼ʣ

ΑΓɼͷ y࠲ඪਖ਼ɽ

x
ਖ਼

x࣠ͱͷڞ༗ͳ͍
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ʲྫ 86ʳ a < 0ͱ͢ΔɽҎԼͷ ʹʮਖ਼ʯʮෛʯʮ0ʯʮ1ʯʮ2ʯͷ͍ͣΕ͔ΛೖΕΑɽ

i) b2 − 4ac > 0ͷͱ͖

− b2 − 4ac
4a

= −
Ξ

Π

ΑΓɼͷ y࠲ඪ  ɽ

x
ਖ਼

x࣠ͱͷڞ༗ Τ ݸ

ii) b2 − 4ac = 0ͷͱ͖

− b2 − 4ac
4a

= −
Φ

Χ

ΑΓɼͷ y࠲ඪ Ω ɽ

x
͍ͯ͠Δ

x࣠ͱͷڞ༗ Ϋ ݸ

iii) b2 − 4ac < 0ͷͱ͖

− b2 − 4ac
4a

= −
έ

ί

ΑΓɼͷ y࠲ඪ α ɽ

xෛ

x࣠ͱͷڞ༗ γ ݸ

ʲղʳ

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

์ઢͷผࣜ D

์ઢ y = f (x) = ax2 + bx + cͱ x࣠ͷڞ༗ͷݸɼผࣜ D = b2 − 4acΛ༻͍ͯผͰ͖Δɽ

i) D > 0ͷͱ͖
์ઢ y = f (x) x࣠ͱʮ2ͭͷڞ༗Λͭʯ

ii) D = 0ͷͱ͖
์ઢ y = f (x) x࣠ͱʮ1ͭͷڞ༗Λͪʯɼʮx࣠ͱ͢Δ (contact)ʯɽ

ͨͩ 1ͭͷڞ༗
(
− b

2a
, 0

)
 (point of contact)ͱΑΕɼ์ઢͷʹҰக͢Δɽ

iii) D < 0ͷͱ͖
์ઢ y = f (x) x࣠ͱʮڞ༗Λͨͳ͍ʯ

ʮx࣠ͱͷڞ༗ͷݸΛผ͢Δʯ2ؔ࣍ͷผࣜ Dͱɼʮ࣮ղͷݸΛผ͢Δʯ2ํ࣍

ఔࣜͷผࣜ Dʢp.65ʣͷؔʹ͍ͭͯ p.115ͰֶͿɽ

ʲྫ 87ʳ ҎԼͷ ʹదͳΛೖΕΑɽ

1. ์ઢ y = 2x2 + 5x − 1ɼผࣜ Dͷ͕ Ξ ͳͷͰɼx࣠ͱͷڞ༗ Π Ͱ͋Δɽݸ

2. ์ઢ y = 1
2

x2 − 4x + 8ɼผࣜ Dͷ͕  ͳͷͰɼx࣠ͱͷڞ༗ Τ Ͱ͋Δɽݸ

3. ์ઢ y = 2
3

x2 + 3x + 5ɼผࣜ Dͷ͕ Φ ͳͷͰɼx࣠ͱͷڞ༗ Χ Ͱ͋Δɽݸ

ʲղʳ

(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 88ɿ์ઢͱ x࣠ͱͷڞ༗ͷݸͷผʳ

ؔ࣍2 y = x2 − (k − 1)x + 1
4

k2 + k + 1ͷάϥϑ C ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

(1) k = −4ͷͱ͖ɼ์ઢ C ͱ x࣠ͱͷڞ༗ͷݸ͍ͭ͋͘Δ͔ɽ

(2) k = 2ͷͱ͖ɼ์ઢ C ͱ x࣠ͱͷڞ༗ͷݸ͍ͭ͋͘Δ͔ɽ

(3) C ͱ x࣠ͱͷڞ༗ͷݸ͕ Ͱ͋ΔͨΊͷɼఆݸɼ0ݸɼ1ݸ2 kͷ݅ΛͦΕͧΕ͑Αɽ

ʲղʳ

(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 + 1ͷผࣜΛ 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༗ͷݸ࣍ͷΑ͏ʹͳΔɽ !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. ఔࣜͷผࣜDͱํ࣍2 Δ͢ࢹͷผࣜDΛಉҰؔ࣍2

A. ์ઢͱ x࣠ͷڞ༗

ؔ࣍2 f (x) = ax2 + bx + cʹ͓͍ͯɼผࣜ D = b2 − 4ac͕ 0Ҏ্Ͱ͋Εɼ์ઢ y = f (x)͕ x࣠

ͱڞ༗Λͭ (p.113)ɽ͜ͷͱ͖ɼʮڞ༗ͷ x࠲ඪʯΛٻΊͯΈΑ͏ɽ

ʲ ه҉ 89ɿ2ؔ࣍ͱ x࣠ͷڞ༗ͷ࠲ඪʙͦͷ̍ʙʳ

ҎԼͷ ʹ͋ͯ·Δɾࣜɾݴ༿Λ͑Αɽ

1. ؔ࣍2 y = x2 − x − 2ͷάϥϑʹ͓͍ͯɼy࠲ඪ͕ 0ʹͳΔΛٻΊ

A B

y = g(x)

x

y

O
Δʹɼ2ํ࣍ఔࣜ

Ξ = 0

Λղ͚Α͍ɽͦͷ݁ՌɼA( Π , 0)ɼB(  , 0)ͱ͔Δɽ

2. ؔ࣍2 y = x2 − 2x − 4ͷάϥϑͱ Τ ࣠ͷڞ༗ΛٻΊΔʹɼ2ํ࣍ఔࣜ

x2 − 2x − 4 = 0

Λղ͚Α͍ɽͦͷ݁Ռɼ( Φ , Χ ), ( Ω , Ϋ )ͱ͔Δɽ

3. ؔ࣍2 y = x2 − 2x + 4ͷάϥϑʹ͓͍ͯ y࠲ඪ͕ 0ʹͳΔΛٻΊΔʹ

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

ͱ͍͏ ఔࣜΛղ͚Α͍ɽ͜ͷํ࣍2 ఔࣜͷผࣜํ࣍2 DΛ͢ࢉܭΔͱ 0ΑΓ ί ͨΊɼ 1©
ղΛͨ࣋ͳ͍ɽͭ·Γɼ2ؔ࣍ y = x2 − 2x + 4ͷάϥϑ y࠲ඪ͕ 0ʹͳΔ͜ͱͳ͍ɽ

ʲղʳ

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࠲ඪɼ࣍ͷ ఔࣜํ࣍2

ͷղͰ͋Δɽ

ax2 + bx + c = 0
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ʲ࿅श 90ɿ์ઢͱ x࣠ͱͷڞ༗ΛௐΔʳ

ͷ์ઢͱ࣍ x࣠ͱͷڞ༗͕͋ΔͳΒɼͦͷڞ༗ͷ࠲ඪΛٻΊΑɽ

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

ʲղʳ

(1) ఔࣜํ࣍2 x2 − x − 1 = 0Λղ͚ !ʰղͷެࣜʱ(p.63)

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 = 0ͷผࣜΛ Dͱ͢Δͱ

D = (−1)2 − 4 = −3 < 0

ͳͷͰɼx࣠ͱڞ༗Λͨͳ͍ɽ !
y = x2 − x + 1

x

y

O

ʲ࿅श 91ɿx࣠ͱ͢ΔͨΊͷ݅ʳ

์ઢ y = 4x2 + 2(k − 1)x − k + 4͕ x࣠ͱ͢ΔΑ͏ఆ kͷΛఆΊΑɽ·ͨɼͦͷͱ͖ͷΛٻ

ΊΑɽ

ʲղʳ ؔ࣍2 y = 4x2 + 2(k − 1)x − k + 4ͷผࣜ D = 0Ͱ͋ΕΑ͍ɽ !ʰผࣜ Dͱ์ઢͷؔʱ
(p.113)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.115ͷʮ์ઢͱ x࣠ͱͷڞ༗ʯΛ͑ߟʹٯΕɼ࣍ͷ͜ͱ͕Θ͔Δɽ
ఔࣜͷղΛάϥϑʹද͢ํ࣍2

ผࣜ D͕ 0Ҏ্Ͱ͋Δ ఔࣜํ࣍2

x

ax2 + bx + c = 0ͷղ

y = ax2 + bx + c

ax2 + bx + c = 0

ͷղɼ2ؔ࣍

y = ax2 + bx + c

ͷάϥϑͱ x࣠ͱͷʮڞ༗ͷ x࠲ඪʯʹදΕΔɽ

ʲ ه҉ 92ɿ2ํ࣍ఔࣜͷղΛάϥϑͰද͢ʳ
ΛೖΕΑɽࣈจͨ·ࣈͷۭཝʹదͳ࣍

(a)

x

(b)

x

(c)

x

1. ఔࣜํ࣍2 x2 − 4x − 5 = 0ͷղ

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

ͱ x࣠ͱͷʮڞ༗ͷ x࠲ඪʯʹҰக͠ɼ Π ,  Ͱ͋Δɽ

·ͨɼ2ؔ࣍ 1©ͷάϥϑɼ্ͷ (a), (b), (c)ͷ͏ͪɼ Τ ʹҰ൪͍ۙɽ

2. ఔࣜํ࣍2 9x2 − 6x + 1 = 0ͷղ

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

ͱ x࣠ͱͷʮڞ༗ͷ x࠲ඪʯʹҰக͠ɼ Χ Ͱ͋Δɽ

·ͨɼ2ؔ࣍ 2©ͷάϥϑɼ্ͷ (a), (b), (c)ͷ͏ͪɼ Ω ʹҰ൪͍ۙɽ

3. ఔࣜํ࣍2 x2 − 4x + 5 = 0ͷղ

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

ͱ x࣠ͱͷʮڞ༗ͷ x࠲ඪʯʹҰக͢Δ͕ɼ͜Εଘ͠ࡏͳ͍ɽ

ؔ࣍2 3©ͷάϥϑɼ্ͷ (a), (b), (c)ͷ͏ͪɼ έ ʹҰ൪͍ۙɽ

ʲղʳ

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 = 0ʹ͓͍ͯɼ2ؔ࣍ y = ax2 + bx + cʹ͓͍ͯɼผࣜ DಉҰͷࣜ

D = b2 − 4ac

Ͱఆٛ͞ΕɼҎԼͷ͜ͱ͕Γཱͭɽ

ʮ2ํ࣍ఔࣜͷղʯͱʮ์ઢͱ x࣠ͱͷڞ༗ͷ x࠲ඪʯͷରԠ

a ! 0Ͱ͋Δ ࣜ࣍2 ax2 + bx + cʹର͠

• ์ઢ y = ax2 + bx + cͱ x࣠ͷڞ༗ͷݸ

• ํఔࣜ ax2 + bx + c = 0ͷղͷݸ

Ұக͠ɼผࣜ D = b2 − 4acʹରͯ͠

D > 0ͳΒ ɼDݸ2 = 0ͳΒ 13ɼD*ݸ1 < 0ͳΒ ݸ0

Ͱ͋Δɽ·ͨɼD $ 0ͳΒ࣍Ұக͢Δɽ

• ์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 ʹͯ·Δ۟ޠɾࣜɾΛ͑Αɽ

• ఔࣜํ࣍2 ax2 + bx + c = 0ͷผࣜ D Ξ Λผ͢ΔࣜͰ͋Δɽ

• ์ઢ y = ax2 + bx + cͷผࣜ D Π Λผ͢ΔࣜͰ͋Δɽ

• ͜ΕΒ 2ͭͷผࣜҰக͢ΔɽͳͥͳΒɼ Π Λผ͢Δʹɼy = ax2 + bx + cͷ  ʹ Τ

Λೖͯ͠ಘΒΕΔํఔࣜ Φ Λղ͔͘ΒͰ͋Δɽ

ʲղʳ Ξ :ʢ2ํ࣍ఔࣜͷʣղͷݸɼΠ :์ઢͱ x࣠ͷڞ༗ͷݸʢ·ͨɼҐஔؔʣ
 : yɼΤ : 0ɼΦ : ax2 + bx + c = 0

*13 ͜͜ͰॏղΛʮ1 Ίͯʮ2ࠐʯͱ͍͑ͯΔɽҰൠతʹɼॏෳΛݸ ʯͱ͑Δ͜ͱ͕ଟ͍ɽݸ
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§2.6ͰֶͿ ෆࣜʹ͓͍ͯɼલϖʔδͷ༰ඞཁෆՄܽʹͳΔɽ࣍2

2. ༺ͷԠؔ࣍ఔࣜɾ2ํ࣍2

A. ์ઢͱઢɾ์ઢͷڞ༗

์ઢͱઢɾ์ઢͷڞ༗ʹ͍ͭͯɼp.76ͷͱ͖ͱಉ͜͡ͱ͕Γཱͭɽ

ͭ·Γɼάϥϑͷڞ༗ͷ࠲ඪͱ࿈ཱํఔࣜͷղҰக͢Δɽ

࿈ཱํఔࣜͷղ͕ແ͍߹ɼάϥϑͷڞ༗ແ͍ɽղͷݸɼղͷɼʮάϥϑͷڞ༗

ͷ࠲ඪͱ࿈ཱํఔࣜͷղҰக͢Δʯɽ

ͨͱ͑ɼ์ઢ y = x2 − 4x + 5ͱઢ 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)ͱ͍͠ɽͭ·Γɼ࿈ཱํఔࣜ 1©ɼ 2©Λղ͚
Α͍ɽ 1©Λࣜ 2©ͷࠨลʹೖͯ͠ղ͚

x2 − 4x + 5 = 2x − 3

⇔ x2 − 6x + 8 = 0 ∴ x = 2, 4

ͱͳΔɽͦ͜Ͱɼ 2©ʹೖͯ͠ yΛٻΊΕ

x = 2ͷͱ͖ y = 1ɼx = 4ͷͱ͖ 2©ΑΓ y = 5

Ͱ͋ΔͷͰɼڞ༗ͷ࠲ඪ (2, 1)ɼ(4, 5)ͱΘ͔Δɽ

ʲྫ 94ʳ์ઢ C : y = x2 − 2x+ 3ͱઢ L : y = −x+ 5ͱͷڞ༗ΛٻΊɼC ͱ LͷάϥϑΛඳ͚ɽ

ʲղʳ C ͱ Lͷڞ༗ͷ࠲ඪɼ࿈ཱํఔࣜ
{

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

ͷղʹҰக͢Δɽ 2©ͷࠨลʹ 1©Λೖͯ͠ղ͚

x2 − 2x + 3 = −x + 5

⇔ x2 − x − 2 = 0 ∴ x = 2, − 1

ͱͳΔɽ 2©ʹೖͯ͠ yΛٻΊΕ

x = −1ͷͱ͖ y = 6 , x = 2ͷͱ͖ y = 3

Ͱ͋ΔͷͰɼڞ༗ͷ࠲ඪ (−1, 6)ɼ(2, 3)ɽ
άϥϑɼӈཝ֎ͷΑ͏ʹͳΔɽ !

C
L

−1

6

2

3

x

y

O
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ʲ࿅श 95ɿ์ઢͱઢɾ์ઢͷڞ༗ʳ
์ઢ C : y = x2 − 2x + 3ʹ͍ͭͯ

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

(2) ઢ L : y = −2x − kͱͷڞ༗͕ 1ͭͰ͋ΔΑ͏ʹɼkͷΛఆΊΑɽ

·ͨɼͦͷͱ͖ͷ C ͱ LͷάϥϑΛඳ͚ɽ

ʲղʳ

(1) C ͱ C1 ͷڞ༗ͷ࠲ඪɼ࿈ཱํఔࣜ
{

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

ͷղʹҰக͢Δɽ 2©ͷࠨลʹ 1©Λೖͯ͠ղ͚

x2 − 2x + 3 = −x2 − x + 6

⇔ 2x2 − x − 3 = 0 ∴ x = 3
2
, − 1

ͱͳΔɽ 2©ʹೖ͠ yΛٻΊΕ

x = 3
2
ͷͱ͖ y = 9

4
, x = −1ͷͱ͖ y = 6

Ͱ͋ΔͷͰɼڞ༗ͷ࠲ඪ (−1, 6)ɼ
( 3

2
,

9
4

)
ɽ

άϥϑɼӈཝ֎ͷΑ͏ʹͳΔɽ !

C

C1

−1

6

3
2

9
4

x

y

O

(2) 2ͭͷάϥϑͷڞ༗͕ 1ͭͰ͋Δʹɼ࿈ཱํఔࣜ
{

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

ͷղ͕ॏղͰ͋ΕΑ͍ɽ 4©ͷࠨลʹ 3©Λೖͯ͠

x2 − 2x + 3 = −2x − k

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

ͱͳΔɽ 5©ͷผࣜΛ D͕ 0ͱͳΕΑ͍ͷͰɼ ! x ͷ 0 Ͱ͋Δɽ

D
4
= 02 − 1 · (3 + k) = 0 ∴ k = −3

4©ʹೖͯ͠ɼઢ LΛදࣜ͢ y = −2x + 3ͱͳΔɽ

C ͱ Lͷڞ༗ɼ࠶ͼ࿈ཱํఔࣜ
{

y = x2 − 2x + 3
y = −2x + 3

Λղ͍ͯ (x, y) = (0, 3)ɽ

ͭ·Γɼάϥϑӈཝ֎ͷΑ͏ʹͳΔɽ !

C

L

3

3
2

1

2

x

y

O

์ઢͱઢɾ์ઢͷڞ༗͕ 1ͷͱ͖ɼͦͷ 2ͭͷάϥϑʮ͍ͯ͠Δʯͱ͍͍ɼͦ

ͷڞ༗ΛΓʮʯͱ͍͏ɽͨͱ͑ɼ(2)ʹ͓͍ͯɼઢ L ͱ์ઢ C ͍ͯͯ͠ɼ

ͦͷ (0, 3)Ͱ͋Δɽ
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B. ܕɾҼղؔ࣍2 y = a(x − α)(x − β)ͷܾఆʙx࣠ͱͷڞ༗͕༩͑ΒΕͨ߹

ͨͱ͑ɼ2ؔ࣍ 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)

ʲղʳ

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.92)Λ͢Δ͜ͱ͕Ͱ͖Δɽؔ࣍2

ʲྫ 97ʳ ์ઢ C ͱ x࣠ͱͷڞ༗ͷ x࠲ඪ͕ 1ɼ3Ͱ͋ͬͨͳΒɼC ͷํఔࣜ

y = a(x − Ξ )(x − Π )

ͱॻ͚Δɽ͠ɼC ͕ (2,−2)Λ௨ΔͳΒɼC ͷํఔࣜ  Ͱ͋Δɽ

ʲղʳ Ξ : 1, Π : 3ʢΞɼΠॱෆಉʣ !

1 3

C

x

y

O

:ࣜ y = a(x − 1)(x − 3)ʹ (x, y) = (2,−2)Λೖͯ͠

−2 = a(2 − 1)(2 − 3) ⇔ − 2 = −a

ͭ·Γɼa = 2ͱͳΔͷͰɼC ͷํఔࣜ

y = 2(x − 1)(x − 3) ⇔ y = 2x2 − 8x + 6ͱͳΔɽ !Ҽղܕʹ͍ͭͯల։͠
ͨํ͕Α͍ɽ

ʲ࿅श 98ɿ2ؔ࣍ͷܾఆʢx࣠ͱͷڞ༗ͷ࠲ඪ͕༩͑ΒΕͨ߹ʣr

x࣠ͱ (−1, 0)ɼ(2, 0)ͰަΘΓɼ (1, 2)Λ௨Δ์ઢͷํఔࣜΛٻΊΑɽ

ʲղʳ ΊΔํఔࣜٻ 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 ؔ࣍ෆࣜͱ2࣍2

͜ͷઅͰɼ2ࣜ࣍Ͱද͞Εͨෆࣜʮ2࣍ෆࣜʯʹֶ͍ͭͯͿɽp.77ͰֶΜͩΑ͏

ʹɼ1࣍ෆࣜ ͱؔ࣍1 ɽ͕ͨͬ͋ఔࣜͱਂ͍ؔํ࣍1

ͱؔ࣍ෆࣜͷ߹ɼΉ͠Ζɼ2࣍2 ఔࣜΛ༻͍ͯղ͘͜ͱʹͳΔɽํ࣍2

1. ૅجෆࣜͷղ๏ͷ࣍2
ΛؚΉෆࣜΛࣜ࣍2 ෆࣜ࣍2 (quadratic inequality)ͱ͍͍ɼෆࣜΛຬͨ͢ xͷͷൣғΛͦͷෆ

ࣜͷղɼղΛٻΊΔ͜ͱΛෆࣜΛղ͘ͱ͍͏ɽͨͱ͑ɼ2࣍ෆࣜ

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

Λຬͨ͢ xͷʹ͍ͭͯͯ͑ߟΈΔͱɼx = 2, 3 1©Λຬͨ͢ͷͰղͰ͋Γɼx = 0, 5ղͰͳ͍ɽ

A. ຊجෆࣜͷղ๏ͷ࣍2

Α͍ɽ࠷Δͷ͕͑ߟʹͷΑ͏࣍ෆࣜΛղ͘ʹɼ࣍2

x

y = x2 − 5x + 4

1 4

ʮ2࣍ෆࣜ x2 − 5x + 4 < 0Λղ͚ʯ
↔ y = x2 − 5x + 4 ͱ͓͍ͨͱ͖ɼy < 0 Ͱ͋ΔΑ͏ͳ x ͷൣғΛٻΊΑ

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

͜͏ͯ͠ɼ2࣍ෆࣜΛղ͘͜ͱΛɼɾ2ɾ࣍ɾؔɾɾͱɾ2ɾ࣍ɾํɾఔɾࣜɾͷɾɾɾͱɾ͠
ɾ
Δ͜ͱ͕Ͱ͖Δɽ͑ߟͯ 1©ͷ߹

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

< 0ˡҼղͨ͠

Ͱ͋ΔͷͰɼ͜ͷࠨลΛ y ͱ͓͍ͨɼ2 ؔ࣍ y = (x − 1)(x − 4) ͷάϥϑΛඳ͚ӈ্ਤͷΑ͏ʹͳΔɽ

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

ʲྫ 99ʳ ෆࣜ࣍2 x2 − 6x + 8 % 0Λղ͜͏ɽ

x

y = Ξ

Π 

1. ลΛҼղ͢Δͱࠨ Ξ % 0ͱͳΔͷͰɼy = Ξ ͷάϥϑ

ӈཝ֎ͷΑ͏ʹͳΔɽ

2. y % 0ͱͳΔ xͷൣғ͕ղͳͷͰɼ Τ ͕ղʹͳΔɽ

ʲղʳ

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

Ίٻඪ͑͞࠲༗ͷڞΊΔඞཁ͕ͳ͍ɽx࣠ͱͷٻͷΛؔ࣍ෆࣜΛղͨ͘Ίʹɼ2࣍2

ΕेͰ͋Δɽ

122 · · · ୈ 2ষ ํఔࣜɾෆࣜͱؔ —13th-note—



ෆࣜ࣍2 x2 + 3x − 4 $ 0ͷ߹

x

y = x2 + 3x − 4

−4 1

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

y ͱ͓͘

$ 0 ˡҼղͨ͠

Ͱ͋ΔͷͰɼ͜ͷࠨลΛ y ͱ͓͍ͨɼ2 ؔ࣍ y = (x + 4)(x − 1) ͷάϥϑΛඳ͚ӈ্ਤͷΑ͏ʹͳΔɽ

y $ 0ͱͳΔ xͷൣғ x % −4, 1 % xͰ͋ΔͷͰɼx2 + 3x − 4 $ 0ͷղ x " −4, 1 " xͱͳΔɽ

ʲྫ 100ʳ ෆࣜ࣍2 x2 − x − 6 > 0Λղ͜͏ɽ

x

y = Ξ

Π 

1. ลΛҼղ͢Δͱࠨ Ξ > 0ͱͳΔͷͰɼy = Ξ ͷάϥϑ

ӈཝ֎ͷΑ͏ʹͳΔɽ

2. y > 0ͱͳΔ xͷൣғ͕ղͳͷͰɼ Τ ͕ղʹͳΔɽ

ʲղʳ

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

ʲྫ 101ʳ
1. ؔ࣍2 y = x2 − 2x − 3ͷάϥϑͱ x࣠ͱͷڞ༗͕͋ΕٻΊΑɽ

2. ͷ࣍ ෆࣜΛղ͚ɽ࣍2

i) x2 − 2x − 3 > 0 ii) x2 − 2x − 3 $ 0 iii) x2 − 2x − 3 < 0 iv) x2 − 2x − 3 % 0

ʲղʳ

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

> 0ͱͳΔͷӈཝ֎ͷਤͷࣼઢ෦Ͱ͋ΔͷͰ
! y = x2 − 2x − 3

−1 3 x

y

O

x < −1 , 3 < x

͕ ෆࣜ࣍2 x2 − 2x − 3 > 0ͷղͱͳΔɽ

ii) x2 − 2x − 3︸!!!!!!!︷︷!!!!!!!︸
y ͷ

$ 0ͱͳΔͷӈཝ֎ͷਤͷࣼઢ෦Ͱ͋ΔͷͰ
! y = x2 − 2x − 3

−1 3 x

y

O

x " −1 , 3 " x

͕ ෆࣜ࣍2 x2 − 2x − 3 $ 0ͷղͱͳΔɽ

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

< 0ͱͳΔͷӈཝ֎ͷਤͷࣼઢ෦Ͱ͋ΔͷͰ
! y = x2 − 2x − 3

−1 3 x

y

O

−1 < x < 3

͕ ෆࣜ࣍2 x2 − 2x − 3 < 0ͷղͱͳΔɽ

iv) x2 − 2x − 3︸!!!!!!!︷︷!!!!!!!︸
y ͷ

% 0ͱͳΔͷӈཝ֎ͷਤͷࣼઢ෦Ͱ͋ΔͷͰ
! y = x2 − 2x − 3

−1 3 x

y

O

−1 " x " 3

͕ ෆࣜ࣍2 x2 − 2x − 3 % 0ͷղͱͳΔɽ
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ʲ࿅श 102ɿ2࣍ෆࣜʙͦͷ̍ʙʳ
ͷ࣍ ෆࣜΛղ͚ɽ࣍2

(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

ʲղʳ

(1) ӈཝ֎ͷਤΑΓɼ−2 " x " 3͕ղͱͳΔɽ !

y = (x − 3)(x + 2)

x
−2 3

(2) x2 − 6x + 8 < 0ͷࠨลΛҼղͯ͠

⇔ (x − 2)(x − 4) < 0

ͱͳΔɽӈཝ֎ͷਤΑΓɼ2 < x < 4͕ղͱͳΔɽ !

y = (x − 2)(x − 4)

2 4
x

(3) x2 + 3x + 2 $ 0ͷࠨลΛҼղͯ͠

⇔ (x + 1)(x + 2) $ 0

ͱͳΔɽӈཝ֎ͷਤΑΓɼx " −2, −1 " x͕ղͱͳΔɽ !

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

−2 −1
x

(4) 2x2 + 3x − 2 > 0ͷࠨลΛҼղͯ͠

⇔ (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 ഒͨ͠ɽɾෆɾɾ߸ɾ͕ɾٯ
ɾ
ʹ
ɾ
ͳ
ɾ
Δ͜ͱʹҙʂ⇔ (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 ഒͨ͠ɽɾෆɾɾ߸ɾ͕ɾٯ
ɾ
ʹ
ɾ
ͳ
ɾ
Δ͜ͱʹҙʂ⇔ (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 ഒͨ͠ɽɾෆɾɾ߸ɾ͕ɾٯ
ɾ
ʹ
ɾ
ͳ
ɾ
Δ͜ͱʹҙʂ⇔ (x + 1)(x − 1) % 0

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

−1 1
x

x2 ͷ͕ෛͷ߹྆ลΛ (−1)ഒͯ͠ɼx2 ͷΛਖ਼ʹ͢ΕɼԼʹತͳάϥϑ͚ͩΛ͑ߟ

ΕΑ͍ɼ
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B. ղͷެ͕ࣜඞཁͳ ෆࣜ࣍2

Λ༗ཧͷൣғͰҼղͰ͖ͳ͍ͱ͖ɼղͷެࣜΛ༻͍ΕΑ͍ʢp.63ʣɽࣜ࣍2

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

2. ෆࣜ࣍2 x2 − 2x − 1 < 0Λղ͚ɽ

ʲղʳ

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

x = 2 ±
√

22 + 4
2

ͰΑ͍ɽx = −(−1) ±
√

(−1)2 + 1 = 1 ±
√

2

ͳͷͰɼڞ༗
(
1 −
√

2, 0
)
ɼ

(
1 +
√

2, 0
)
ͱͳΔɽ

2. y = x2 − 2x − 1ͷάϥϑӈཝ֎ͷਤͷΑ͏ʹͳΓɼy < 0ࣼઢ෦Ͱ !
x

y

O

y = x2 − 2x − 1

1 −
√

2 1 +
√

2͋ΔɽΑͬͯɼٻΊΔղ 1 −
√

2 < x < 1 +
√

2Ͱ͋Δɽ

ʲ࿅श 104ɿ2࣍ෆࣜʙͦͷ̎ʙʳ
ͷ࣍ ෆࣜΛղ͚ɽ࣍2

(1) x2 − x − 5 % 0 (2) x2 − 4x + 1 < 0 (3) 2x2 − 3x − 4 $ 0 (4) x2 − 13 > 0

ʲղʳ

(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 ෆࣜ࣍2

ෆࣜ࣍2 x2 − 4x + 4 $ 0ͷ߹

x

y = x2 − 4x + 4

2

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

$ 0ˡҼղͨ͠

Ͱ͋ΔͷͰɼ͜ͷࠨลΛ yͱ͓͍ͨɼ2ؔ࣍ y = (x − 2)2 ͷάϥϑΛඳ͚ӈ্ਤͷΑ͏ʹͳΔɽy $ 0ͱ

ͳΔ xͷൣғͯ͢ͷ࣮Ͱ͋ΔͷͰɼx2 − 4x + 4 $ 0ͷղʮͯ͢ͷ࣮ʯͱͳΔɽ

ʲྫ 105ʳ
1. ؔ࣍2 y = 4x2 − 4x + 1ͷάϥϑͱ x࣠ͱͷڞ༗͕͋ΕٻΊΑɽ

2. ͷ࣍ ෆࣜΛղ͚ɽ࣍2

i) 4x2 − 4x + 1 > 0 ii) 4x2 − 4x + 1 $ 0 iii) 4x2 − 4x + 1 < 0 iv) 4x2 − 4x + 1 % 0

ʲղʳ

1. ఔࣜํ࣍2 4x2 − 4x + 1 = 0Λղ͚

4x2 − 4x + 1 = 0⇔ (2x − 1)2 = 0

⇔ x = 1
2

ͱͳΔͷͰɼڞ༗ͷ࠲ඪ

( 1
2
, 0

)
Ͱ͋Δʢʣɽ !

y = 4x2 − 4x + 1

1
2

2. i) ӈཝ֎ͷΑ͏ʹਤΛඳ͚ɼ4x2 − 4x + 1︸!!!!!!!!!︷︷!!!!!!!!!︸
y ͷ

> 0ͱͳΔͷࣼઢ෦Ͱ
!

y = 4x2 − 4x + 1

1
2

͋Δɽ

Αͬͯɼ2 ෆࣜ࣍ 4x2 − 4x + 1 > 0 ͷղ x < 1
2
,

1
2
< x Ͱ

!ʮx 1
2
Ҏ֎ͷͯ͢ͷ࣮ʯ

ͱ͍͏͑ํͰΑ͍͋Δɽ

ii) ӈཝ֎ͷΑ͏ʹਤΛඳ͚ɼ4x2 − 4x + 1︸!!!!!!!!!︷︷!!!!!!!!!︸
y ͷ

$ 0ͱͳΔͷࣼઢ෦Ͱ
! y = 4x2 − 4x + 1

1
2

͋Δɽ

Αͬͯɼ2࣍ෆࣜ 4x2 − 4x + 1 $ 0ͷղͯ͢ͷ࣮Ͱ͋Δɽ

iii) ӈཝ֎ͷΑ͏ʹਤΛඳ͚ɼ4x2 − 4x + 1︸!!!!!!!!!︷︷!!!!!!!!!︸
y ͷ

< 0ͱͳΔ xଘ͠ࡏͳ͍
! y = 4x2 − 4x + 1

1
2

ͱΘ͔Δɽ

Αͬͯɼ2࣍ෆࣜ 4x2 − 4x + 1 < 0ͷղղͳ͠Ͱ͋Δɽ

iv) ӈཝ֎ͷΑ͏ʹਤΛඳ͚ɼ4x2 − 4x + 1︸!!!!!!!!!︷︷!!!!!!!!!︸
y ͷ

% 0ͱͳΔͷ x = 1
2
ͷ

! y = 4x2 − 4x + 1

1
2

ͱ͖ͷΈͱΘ͔Δɽ

Αͬͯɼ2࣍ෆࣜ 4x2 − 4x + 1 % 0ͷղ x = 1
2
Ͱ͋Δɽ
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D. ผࣜ D < 0ͷ߹ͷ ෆࣜ࣍2

ෆࣜ࣍2 x2−2x+3 < 0ͷ߹ࠨɼ ลΛҼղͰ͖ͳ͍ɽͦ͜Ͱɼx2−2x+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 xͷൣғͳ͍ͷͰɼx2 − 2x + 3 < 0ͷղ

ʮղͳ͠ʯͱͳΔɽ

ෆࣜ࣍ɼ2ʹٯ x2 − 2x + 3 > 0ͷղʮͯ͢ͷ࣮ʯͱͳΔɽඞͣɼάϥϑΛඳ͍ͯ͑ߟΔ

บΛ͚ͭΑ͏ɽ

ʲྫ 106ʳ
1. ؔ࣍2 y = x2 − 4x + 5ͷάϥϑͱ x࣠ͱͷڞ༗͕͋ΕٻΊΑɽ

2. ͷ࣍ ෆࣜΛղ͚ɽ࣍2

i) x2 − 4x + 5 > 0 ii) x2 − 4x + 5 $ 0 iii) x2 − 4x + 5 < 0 iv) x2 − 4x + 5 % 0

ʲղʳ

1. ఔࣜํ࣍2 x2 − 4x + 5 = 0Λղ͚Α͍ɽ͔͠͠ɼ͜ͷ ఔࣜͷํ࣍2

ผࣜΛ Dͱ͢Δͱ
D
4
= (−2)2 − 1 · 5 < 0

ΑΓɼղΛͨ࣋ͳ͍ɽͭ·Γɼڞ༗ଘ͠ࡏͳ͍ɽ !

y = x2 − 4x + 5

2. i) ӈཝ֎ͷΑ͏ʹਤΛඳ͚ɼx2 − 4x + 5︸!!!!!!!︷︷!!!!!!!︸
y ͷ

> 0 ͱͳΔͷࣼઢ෦Ͱ
!

y = x2 − 4x + 5

͋Δɽ

Αͬͯɼ2࣍ෆࣜ x2 − 4x + 5 > 0ͷղͯ͢ͷ࣮Ͱ͋Δɽ

ii) ӈཝ֎ͷΑ͏ʹਤΛඳ͚ɼx2 − 4x + 5︸!!!!!!!︷︷!!!!!!!︸
y ͷ

$ 0 ʹͳΔͷࣼઢ෦Ͱ
!

y = x2 − 4x + 5

͋Δɽ

Αͬͯɼ2࣍ෆࣜ x2 − 4x + 5 $ 0ͷղͯ͢ͷ࣮Ͱ͋Δɽ

iii) ӈཝ֎ͷΑ͏ʹਤΛඳ͚ɼx2 − 4x + 5︸!!!!!!!︷︷!!!!!!!︸
y ͷ

< 0 ͱͳΔ x ଘ͠ࡏͳ͍
!

y = x2 − 4x + 5

ͱΘ͔Δɽ

Αͬͯɼ2࣍ෆࣜ x2 − 4x + 5 < 0ͷղղͳ͠Ͱ͋Δɽ

iv) ӈཝ֎ͷΑ͏ʹਤΛඳ͚ɼx2 − 4x + 5︸!!!!!!!︷︷!!!!!!!︸
y ͷ

% 0 ͱͳΔ x ଘ͠ࡏͳ͍
! y = x2 − 4x + 5

ͱΘ͔Δɽ

Αͬͯɼ2࣍ෆࣜ x2 − 4x + 5 % 0ͷղղͳ͠Ͱ͋Δɽ

ෆࣜ x2 − 2x + 3 < 0͕ղͳ͠Ͱ͋Δ͜ͱɼx2 − 2x + 3 = (x − 1)2 + 2ͱมͯ͠ܗɼ(x − 1)2 ͕

ඇෛͰ͋Δ͜ͱ͔ΒཧղͰ͖Δɽ
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E. ෆࣜͷղ๏ͷ·ͱΊ࣍2

ͷखॱΛ౿ΊΑ͍ɽ࣍ෆࣜΛղ͘ʹɼ࣍ɼ2ہ݁

• ยํͷลΛ 0ʹ͠ɼଞํͷɾx2ɾͷ
ɾ

ɾ

ɾ
Λ
ɾ
ਖ਼ʹ͢Δɽ

• ΛҼղ͢ΔɽͷൣғͰҼղͰ͖ͳ͍߹ղͷެࣜΛ༻͍Δࣜ࣍2 (p.64)ɽͨͩ͠ɼղ

Λͨ࣋ͳ͍߹͋Δʢผࣜ D < 0ͷ߹ʣɽ

• ؆୯ͳάϥϑΛॻ͖ɼద͢ΔൣғΛ͑Δɽ

ෆࣜͷղ࣍2

a > 0ͷ߹ͷɼ2࣍ෆࣜͷղͭ͗ͷΑ͏ʹ·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

͜ͷ݁ՌΛ҉͢هΔඞཁͳ͍ɽ݁ՌΛ֬ೝͰ͖ΕΑ͍ɽ

ʲ࿅श 107ɿ2࣍ෆࣜʙͦͷ̏ʙʳ
ͷ࣍ ෆࣜΛղ͚ɽ࣍2

(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

ʲղʳ

(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 ͷਖ਼ʹͨ͠ํ͕Α͍
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y = 2x2 + x + 6 ผࣜ D = 12 − 4 · 2 · 6 < 0 ͳͷͰɼάϥϑӈཝ֎

ͷਤͷΑ͏ʹͳΔɽάϥϑͷ y ඪ͕࠲ 0 ҎԼʹͳΔ͜ͱͳ͍ͷͰɼղ !

y = 2x2 + x + 6

x

ͳ͠ɽ

(3)ʢ༩ࣜʣ⇔ (x − 1)2 $ 0Ͱ͋Γɼӈཝ֎ͷਤΑΓɼͯ͢ͷ࣮͕ղͱ !
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
√

2͕ղͱ͔Δɽ !

y = x2 − 8

−2
√

2 2
√

2

x

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

ӈཝ֎ͷਤΑΓɼx " 0, 2 " x͕ղͱ͔Δɽ !
y = x(x − 2)

0 2
x

(6)ʢ༩ࣜʣ⇔ x2 + 2 < 0Ͱ͋Γɼy = x2 + 2ͷάϥϑӈཝ֎ͷਤͷΑ͏ʹ

ͳΔɽάϥϑͷ y࠲ඪ͕ෛʹͳΔ͜ͱͳ͍ͷͰɼղͳ͠ɽ !
y = x2 + 2

2

x

y

O

(7) ྆ลΛ 3ഒͯ͠ཧ͢Δͱ

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

Αͬͯɼx " −2, − 1 " x͕ղͱ͔Δɽ ! y = (x + 1)(x + 2)

−2 −1
x(8) Ҡ߲ͯ͠ཧ͢Δͱɼʢ༩ࣜʣ⇔ x2 − 3x − 2 $ 0ɽ

x2 − 3x − 2 = 0Λղ͚

x =
3 ±

√
(−3)2 − 4 · 1 · (−2)

2
=

3 ±
√

17
2

!ʰղͷެࣜʱ(p,63)

Ͱ͋ΔͷͰɼx " 3 −
√

17
2

,
3 +
√

17
2

" x͕ղͰ͋Δɽ
!

y = x2 − 3x − 2

3−
√

17
2

3+
√

17
2

x
(9) Ҡ߲ͯ͠ཧ͢Δͱ

ʢ༩ࣜʣ⇔ − x2 − 2x − 6 < 0

⇔ x2 + 2x + 6 > 0 ! x2 ͷਖ਼ʹͨ͠ํ͕Α͍

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

ϥϑӈཝ֎ͷਤͷΑ͏ʹͳΔɽͭ·Γɼղͯ͢ͷ࣮ɽ !

y = x2 + 2x + 6

x

(10) ྆ลΛ 6ഒͯ͠ཧ͢Δͱ

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. ࿈ཱ ෆࣜ࣍2

࿈ཱ ෆࣜΛղ͘ͱ͖ɼ࿈ཱ࣍2 ෆࣜʢp.56ʣͷ߹ͱಉ͡Α͏ʹɼઢΛඞͣඳ͜͏ɽ࣍1

ʲ࿅श 108ɿ࿈ཱ ෆࣜʳ࣍2
ͷෆࣜΛղ͚ɽ࣍

(1)




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

(2)




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

ʲղʳ

(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 ͷ͕ਖ਼ʹͳΔΑ͏ʹ྆ลʹ −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
!ʰxͷ͕ۮͷ߹ͷղͷެࣜ (ɦp.67)

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. ෆࣜͷԠ༻࣍ఔࣜɾ2ํ࣍ɾ2ؔ࣍2

A. ൣғʹҙ͖͢ খ࠷େɾ࠷ͷؔ࣍2

ʲ࿅श 109ɿൣғʹҙ͖͢ খʳ࠷େɾ࠷ͷؔ࣍2
x2 + y2 = 1ͷͱ͖ɼL = x + y2 − 1ͷ࠷େɾ࠷খɼͦͷͱ͖ͷ xɼyΛٻΊΑɽ

x2 + y2 ΛؚΉ͕݅ࣜ͋Δͱ͖ɼ0 % x2, 0 % y2 ʹҙ͠Α͏ɽ

ʲղʳ ·ͣɼx2 + y2 = 1Λมͯ͠ܗ ! L = x + y2 − 1 ͔Β y Λফ͢ڈ
Δ͜ͱ͕తy2 = 1 − x2 · · · · · · · · · · · · · · · · · · · · · · 1©

1©Λ L = x + y2 − 1ʹೖ͠ɼฏํ͢Δͱ Ί͍ͨͷͰฏํٻখΛ࠷େɾ࠷!
͢ΔL = x + (1 − x2) − 1

= −x2 + x = −
(
x − 1

2

)2
+ 1

4

Ұํɼ 1©ʹ͓͍ͯɼy2 $ 0Ͱͳ͍ͱ͍͚ͳ͍ͷͰ !݅ʹ 2 ͳͲ͕͋Δͱ͖ɼ
͜ͷΑ͏ʹɼൣ ғʹҙ͠ͳ͍

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࠷খΛٻΊΕΑ͍ɽͦ͜Ͱɼ 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©ʹೖͯ͠ y = ±

√
3

2
ͱͳΔɽ

·ͨɼ࠷খ f (−1) = −2Ͱ͋Γɼx = −1Λ 1©ʹೖͯ͠ y = 0ͱͳΔɽ

·ͱΊΔͱ

(x, y) =



1
2
, ±

√
3

2


ͷͱ͖࠷େ

1
4

(x, y) = (−1, 0)ͷͱ͖࠷খ −2
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B. Δ͑ߟෆࣜͷղ͔ΒάϥϑΛ࣍2

ʲྫ 110ʳ ෆࣜ࣍2 x2 − kx + 1 > 0ͷղ͕ʮͯ͢ͷ࣮ʯͰ͋ͬͨͱ͍͏ɽ
i.

x

ii.

x

iii.

x

1. ลΛࠨ y ͱ͓͍ͨ 2 ؔ࣍ y = x2 − kx + 1

ͷάϥϑɼӈͷ͏ͪͲΕʹͳΔ͔ɽ

2. ݅Λຬͨ͢ kͷൣғΛ͑Αɽ

ʲղʳ

1. x͕ͲΜͳͰ y > 0ʹͳΔͷͰɼiii.ͷάϥϑʹͳΔɽ
2. y = x2 − kx + 1ͷผࣜ D͕ෛͰ͋ΔΑ͏ɼkʹ͍ͭͯղ͚

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

Αͬͯɼ−2 < k < 2͕ղͱ͔Δɽ

ʲྫ 111ʳ ෆࣜ࣍2 x2 + ax + b < 0ͷղ͕ −2 < x < 1Ͱ͋ͬͨͱ͍͏ɽ
i.

x

ii.

x

iii.

x

1. ลΛࠨ yͱ͓͍ͨ ؔ࣍2 y = x2 + ax + bͷά

ϥϑͷ֓ܗɼӈͷ͏ͪͲΕʹͳΓ͏Δ͔ɽ

2. a, bͷΛ͑Αɽ

ʲղʳ

1. x͕͍ͬͨΜ y < 0ͱͳΔͷͰɼi.ͷάϥϑʹͳΔɽ
2. ෆࣜͷղ͕ −2 < x < 1ͳͷͰ i.ͷάϥϑ x = −2, 1ͰަΘΓɼํఔ !ʰ2ؔ࣍ͷܾఆɾҼղܕʱ

(p.121)
ࣜ y = k(x + 2)(x − 1) = k(x2 + x − 2)ͱ͓͚Δɽ

͜Ε͕ y = x2 + ax + b ͱҰக͢ΔͷͰɼ·ͣɼk = 1 Ͱ͋Δɽ͞Βʹɼ ! x2 ͷΛൺͨ

x2 + x − 2ͱ x2 + ax + bΛൺͯɼa = 1, b = −2ͱ͔Δɽ

ʲ࿅श 112ɿ2࣍ෆࣜͷղ͔ΒάϥϑΛ͑ߟΔʳ
ෆࣜ࣍2 ax2 − 2x + a > 0ͷղ͕ʮղͳ͠ʯͰ͋ͬͨͱ͍͏ɽ

(1) ลΛࠨ yͱ͓͍ͨ ؔ࣍2 y = ax2 − 2x + aͷάϥϑɼԼͷ͏ͪͲΕʹͳΓ͏Δ͔ɽ

i.

x

ii.

x

iii.

x

iv.

x

v.

x

vi.

x

(2) ݅Λຬͨ͢ aͷൣғΛ͑Αɽ

ʲղʳ

(1) x͕ͲΜͳͰ y > 0ʹͳΒͳ͍ͷͰɼv, vi.ͷάϥϑʹͳΔɽ
(2) ·ͣɼάϥϑ্͕ʹತͳͷͰ a < 0Ͱͳ͍ͱ͍͚ͳ͍ɽ ! x2 ͷ͕ෛ

y = ax2 − 2x + aͷผࣜ 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 < −1͕ղͱ͔Δɽ
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ʲ࿅श 113ɿ2࣍ෆࣜͷղʳ
2x2 + kx + 3 > 0͕ͯ͢ͷ࣮ͰΓཱͭΑ͏ͳ kͷൣғΛٻΊΑɽ

ʲղʳ y = 2x2 + kx + 3ͷάϥϑ͕ y > 0ͷൣғʹ͋ΕΑ͍ͷͰผࣜ

D < 0Ͱ͋ΕΑ͍ɽ

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

6 < k < 2
√

6ʹͳΔɽ

ʲ࿅श 114ɿ์ઢͱ x࣠ͷେখؔʳ

์ઢ y = ax2 − 2(a + 1)x + 2a + 5ͷάϥϑʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

(1) ͜ͷάϥϑ͕ x࣠ͱڞ༗ΛͭΑ͏ʹ aͷൣғΛఆΊΑɽ

(2) ͜ͷάϥϑ͕ x࣠ΑΓԼʹ͋Γɼ͔ͭ x࣠ͱڞ༗Λͨͳ͍Α͏ʹ aͷൣғΛఆΊΑɽ

(3) ෆࣜ࣍2 ax2 − 2(a + 1)x + 2a + 5 < 0ͷղ͕ଘ͠ࡏͳ͍ͱ͖ɼaͷൣғΛఆΊΑɽ

ʲղʳ

(1) y = ax2 − 2(a + 1)x + 2a + 5ͷผࣜ D͕ 0Ҏ্Ͱ͋ΕΑ͍ͷͰɼ
D
4
= {−(a + 1)}2 − a · (2a + 5) $ 0

⇔ − a2 − 3a + 1 $ 0

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

ͱͳΔΑ͏ͳ aͷൣғΛٻΊΕΑ͍ɽa2 + 3a − 1 = 0Λղ͚ ! a ʹ͍ͭͯͷ 2 ఔࣜΛղํ࣍
͘ɽ

a =
−3 ±

√
32 − 4 · 1 · (−1)

2
=
−3 ±

√
13

2

ΑΓɼy = a2 + 3x − 1ͱ a࣠ӈཝ֎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֎ͷΑ͏ͳਤʹͳΒͳ͚ΕͳΒͳ͍ɽͦͷͨΊ !

y = ax2 − 2(a + 1)x + 2a + 5

x

i. a < 0Ͱͳ͍ͱ͍͚ͳ͍

ii. y = ax2 − 2(a + 1)x + 2a + 5ͷผࣜ D͕ෛͰͳ͍ͱ͍͚ͳ͍

ii. ɼD
4
= −a2−3a+1 < 0͔ΒͷͰ a < −3 −

√
13

2
,
−3 +

√
13

2
< aɽ ! (1) ͷ݁ՌΛར༻ͨ͠

i. , ii. ͷ݅Λڞ௨ͯ͠ຬͨ͢ aɼa < −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

֎ͷΑ͏ʹͳΒͳ͚ΕͳΒͳ͍ɽͦͷͨΊ !y = ax2 − 2(a + 1)x + 2a + 5

x xi. a > 0Ͱͳ͍ͱ͍͚ͳ͍

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

(2)ͷ ii.ΑΓɼa % −3 −
√

13
2

,
−3 +

√
13

2
% aͰ͋Δɽ

i. , ii. ͷ݅Λڞ௨ͯ͠ຬͨ͢ aɼ
−3 +

√
13

2
" aɽ

!

a
0−3−

√
13

2
−3+
√

13
2

i.
ii. ii.
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C. ఔࣜͷղͷஔํ࣍2

ఔࣜํ࣍2 x2 − ax + (a2 − 3) = 0͕ਖ਼ͷղ͚ͩΛͭΑ͏ͳ aͷ݅Λ͑ߟΑ͏ɽ

͜Εɼy = f (x) = x2 − ax + (a2 − 3)ͱ x͕࣠ɼਖ਼ͷ෦ͰަΘΔ݅ʹҰக͢ΔɽͦͷΑ͏ͳάϥϑΛ

ඳ͍ͯΈΑ͏ɽ

ʷ

x

y

O

⇐
̵ʢ̌ʣʻ̌

Ͱʷ

˓

x

y

O

⇒
̙ʻ̌ʷ

ʷ

x

y

O

̵ʢ̌ʣʹ̌Ͱʷ ⇐ ⇐̙ʹ̤̠̌ ⇐࣠ͷ͇࠲ඪ͕ෛͷଆͰʷ
ʷ

x

y

O

˓

x

y

O

ʷ

x

y

O

݁Ռతʹɼ࣍ͷ݅Λͯ͢ಉ࣌ʹຬͨͤΑ͍ɽ

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

ͱ͔Δɽ͜ΕΒΛઢ্ʹදΘͤӈͷΑ͏ʹͳΔͷ

Ͱɼ
√

3 < a % ΊΔ݅Ͱ͋Δͱ͔Δɽٻ2͕ −
√

3
√

3−2 20
a

্ͷΑ͏ʹɼ2ํ࣍ఔࣜ f (x) = 0ͷղͷஔΛௐΔͰɼʮผࣜ Dʯʮ࣠ͷ x࠲ඪʯʮ f (a)

ʢx = aΛڥʹղͷదɾෆద͕ఆ·Δʣʯͷ 3ΛඞͣௐΑ͏ɽͨͩ͠ɼޙͰݟΔΑ͏ʹɼ͜ͷ

͏ͪ 1ͭ·ͨ 2͕ͭෆཁʹͳΔ͜ͱ͋Δɽ

ʲྫ 115ʳ f (x) = x2 + 2ax + a + 2 = 0͕ෛͷղ͚ͩΛͭʢ · · · · · · · · 1©ʣΑ͏ͳ aͷ݅ΛٻΊΔͨ

Ίɼʢɹʣʹʮ<ʯʮ%ʯʮ>ʯʮ$ʯͷ͍ͣΕ͔Λɼ ʹه߸ɾ݅ΛೖΕͳ͍͞ɽ

a)

x

y

O

b)

x

y

O

c)

x

y

O

d)

x

y

O

e)

x

y

O

1©Λຬͨ͢ͱ͖ͷ f (x) = 0ͷάϥϑͱͯ͠ɼద͍ͯ͠ΔͷΛ্͔Βͯ͢બͿͱ Ξ ʹͳΔɽ

Αͬͯɼ 1©Λຬͨ͢ʹ Dʢ Π ʣ0,ʢ࣠ͷํఔࣜʣʢ  ʣ0, f (0)ʢ Τ ʣ0͕ΓཱͯΑ͍ɽ

͜ΕΒΛͯ͢͠ࢉܭ࿈ཱͯ͠ղ͚ɼΦ ΊΔ݅ͱ͔Δɽٻ͕
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ʲղʳ 1©Λຬͨ͢ʹɼy = f (x)ͱ x࣠ͷަ͕ෛͷΈͰ͋ΕΑ͍ͷͰ

ʢΞʣ
b), c)ʹͳΔɽΑͬͯɼ 1©Λຬͨ͢ʹ

ʢΠʣ
D ! 0ɼ

ʢʣ
ʢ࣠ͷ x࠲ඪʣ< 0ɼ

ʢΤʣ
f (0) > 0͕ΓཱͯΑ͍ɽ

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 " aͱ͔Δɽ

0−1 2−2
a

ʲ࿅श 116ɿ2ํ࣍ఔࣜͷղͷஔʙͦͷ̍ʙʳ
f (x) = 2x2 + 3ax + a − 3 = 0͕ਖ਼ͷղͱෛͷղΛ ͱ͖ɼҎԼͷ͍ʹ͑Αɽͭ࣋1ͭͣͭ

(1) y = f (x)ͷάϥϑͱͯ͠దͳͷΛͯ͢બɽ
a)

x

y

O

b)

x

y

O

c)

x

y

O

d)

x

y

O

e)

x

y

O

(2) ݅Λຬͨ͢Α͏ͳ aͷൣғΛٻΊΑɽ

ʲղʳ

(1) άϥϑͱ x͕࣠ɼਖ਼ͷ෦ͱෛͷ෦Ͱ 1ճͣͭަΘ͍ͬͯΔɼd), e)ɽ
(2) f (0) < 0Ͱ͋Εɼy = f (x) x࣠ͷਖ਼ͷ෦ɼෛͷ෦ͷ྆ํͰަΘΔ ! d), e) ͲͪΒద͢Δ͜ͱ͔

Βɼ࣠ ਖ਼ෛͲͪΒΑ͍ͱ

͔Δɽ

·ͨɼf (0) < 0 ͕ΓཱͭͳΒ
ɼඞͣ D < 0 ͳͷͰɼD < 0
ղ͘ඞཁ͕ͳ͍ɽ

ͷͰɼ f (0) = a − 3 < 0⇔ a < 3

ʲ࿅श 117ɿ2ํ࣍ఔࣜͷղͷஔʙͦͷ̎ʙʳ
x2 − 4cx + c2 + 4c = 0͕ɼ2ΑΓେ͖ͳɼ2ͭͷҟͳΔղΛͭΑ͏ͳ cͷ݅ΛٻΊΑɽ

ʲղʳ f (x) = x2−4cx+c2+4cͱ͓͘ͱɼD > 0,ʢ࣠ͷ x࠲ඪʣ> 2, f (2) > 0 ! y = f (x) ͕ԼͷΑ͏ʹͳΔɽ

2 x

y

O

ΛຬͨͤΑ͍ɽ

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. ์ઢͱଞͷάϥϑͷେখؔΛௐΔ

ʲ࿅श 118ɿ2ؔ࣍ͱઢɾ์ઢͷେখؔʳ
ؔ࣍2 f (x) = x2 − 2x + 3ʹ͍ͭͯɼҎԼͷ͍ʹ͑ͳ͍͞ɽ

(1) ์ઢ y = f (x)ͱઢ y = ax − 1ͱ͕ڞ༗ΛͭͨΊͷ aͷൣғΛٻΊΑɽ

(2) ൃ ల g(x) = bx2 − x + 2ͱ͢Δɽ f (x) > g(x)͕ৗʹཱ͢ΔͨΊͷఆ bͷൣғΛٻΊΑɽ

ʲղʳ

(1) ࿈ཱํఔࣜ




y = x2 − 2x + 3 · · · · · · · · 1©

y = ax − 1 · · · · · · · · 2©
͕ղΛͭͱ͖ͷ aͷൣғΛٻΊΕΑ͍ɽ 1©ͱ 2©͔Β yΛফͯ͠ڈ ! 1©ͷ y ʹ 2©Λೖͨ͠

ax − 1 = x2 − 2x + 3

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

ํఔࣜ 3©͕ղΛͭʹɼ 3©ͷผࣜ 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 " aͰ͋Εڞ༗Λͭɽ

(2) f (x) > g(x)͕ৗʹཱ͢Δ

⇔ x2 − 2x + 3 > bx2 − x + 2͕ͯ͢ͷ xͰཱ͢Δ

⇔ 0 > (b − 1)x2 + x − 1͕ͯ͢ͷ xͰཱ͢Δ !Ҡ߲ͨ͠

Αͬͯɼh(x) = (b − 1)x2 + x − 1ͱͨ͠ͱ͖ɼ

y = h(x)ͷάϥϑʹ͓͍ͯ y࠲ඪ͕ৗʹෛͱͳΕΑ͍ɽ · · · · · · 4©

1. b − 1 = 0ͷͱ͖ɼͭ·Γɼb = 1ͷͱ͖

h(x) = x−1ͱͳΓɼઢ y = h(x)ͷάϥϑ 4©ͱͳΔ͜ͱͳ͍ɽΑͬ
ͯෆదɽ

2. b − 1 ! 0ͷͱ͖ɼͭ·Γɼb ! 1ͷͱ͖

y = h(x)ͷάϥϑ์ઢͱͳΔɽ 4©Ͱ͋ΔͨΊʹɼάϥϑӈཝ֎
ͷΑ͏ʹͳΒͳ͍ͱ͍͚ͳ͍ɽͭ·Γ !

y = h(x)

x

i. b − 1 < 0Ͱͳ͍ͱ͍͚ͳ͍ɽ

ii. y = h(x) = (b − 1)x2 + x − 1ͷผࣜ D͕ෛ

ii. ʹ͍ͭͯɼDΛͯ͠ࢉܭղ͘ͱ

D < 0 ⇔ 12 − 4 · (b − 1) · (−1) < 0

⇔ 4b < 3 ∴ b < 3
4

͜Εͱ i. Λ࿈ཱͯ͠ɼb < 3
4
Ͱ͋ΕΑ͍ͱΘ͔Δɽ

! b3
4

1

i.
ii.
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3. ઈରΛؚΉ ɾํఔࣜɾෆࣜؔ࣍2
߹ʹ͚ͯઈରΛ֎ͯ͠ (p.79ࢀর)ɼ͏͍ͯ͑͜ߟɽ

ʲ࿅श 119ɿઈରΛؚΉ ʳؔ࣍2
ͷࣜͰ༩͑ΒΕͨؔͷάϥϑΛඳ͚ɽ࣍

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

ʲղʳ

(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)ΑΓɼάϥϑӈཝ֎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)ΑΓɼάϥϑӈཝ֎ͷਤͷΑ͏ʹͳΔɽ !

y = x2 − 4x − 6

2

10

−10

2 −
√

10 2 +
√

10

6

x

y

O

͜ͷͷ (2)ͷάϥϑɼy = x2 − 4x − 6ͷάϥϑͷ͏ͪ x࣠ΑΓԼʹ͋Δ෦Λ x࣠ʹ͍ͭͯ

্ଆંΓฦͨ͠ͷʹͳ͍ͬͯΔɽ͜Εɼӈลͷؔશମʹઈର͕͍͍ͭͯΔࣜͷ͔ܗΒ

ཧղͰ͖Δɽ
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ʲ࿅श 120ɿઈରΛؚΉ ఔࣜʳํ࣍2
ͷํఔࣜΛղ͚ɽ࣍

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

ʲղʳ

(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 ͷ͕ۮͷ߹ͷղͷ
ެࣜʱ(p.67)

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.63)

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.63)

4©ͷൣғͰ͍ͯ͑ߟΔͷͰɼx = 5 −
√

5
2

Ҏ্ i)ɼii)ΑΓɼٻΊΔղ

x = 3 −
√

5
2

,
5 −
√

5
2
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ʲ ൃ ల 121ɿઈରΛؚΉ ෆࣜʳ࣍2
ͷෆࣜΛղ͚ɽ࣍

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

ʲղʳ

1 i) x2 − 9 $ 0ɼͭ·Γ

!

y = (x + 3)(x − 3)

−3 3 x

⇔ (x + 3)(x − 3) $ 0

⇔ x % −3 , 3 % x · · · · · · 1©

ͷͱ͖ɼ༩͑ΒΕͨෆࣜ

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 122ɿઈରه߸ΛෳؚΉࣜʳ
1 ؔ y = 2x − 4 + x − 5 ͷάϥϑΛॻ͚ɽ

2 ํఔࣜ x − 3 + x − 5 = 3Λղ͚ɽ

3 ෆࣜ x2 − 4x + 3 + x − 2 < xΛղ͚ɽ

දͳͲͰ߹͚Λͯ͠ɼղΛ࡞Ζ͏ɽෳࡶͳ߹͚Λͯ͠ϛεΛ͠ͳ͍ͨΊʹɼ

Ͱ͋Δɽࣄͳ͕Βղ͘͜ͱ͕େ͠པΓ͗ͣ͢ɼదʹϝϞΛʹࢉ҉

ʲղʳ

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)ΑΓɼάϥϑӈཝ֎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

x͕͍ͭ͘Ͱɼ͜ͷࣜΛຬͨ͢͜ͱ͋Γ͑ͳ͍ɽΑͬͯɼ͜

ͷ߹ʹղແ͍ɽ

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 + 5ͷผࣜΛ D͢Δͱɼ D
4
= 22 − 5 < 0Ͱ͋Γɼάϥϑ

Λ͑ߟΔͱɼղͯ͢ͷ࣮ɽ !

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
͜͜Ͱࣔ͞ΕΔ༰ɼֶ IIҎ߱ͰֶͿؔʹཱ͍ͭͯ͢Δ͕ɼಛʹɼ f (x)͕

Ͱཱ͋ͬͯ͢Δɽؔ࣍ɼ2ؔ࣍1

A. ҰൠͷରশҠಈʹ͍ͭͯ

ؔ y = f (x)ͷάϥϑ C Λɼx࣠ʹؔͯ͠ରশʹҠಈͨ͠άϥϑ Cx Λ C

Cx

||
||

P

Q

x

y

O

දؔ͢ʹ͍ͭͯ͑ߟΔɽC ্ͷΛ P(x, v)Λɼx࣠ʹؔͯ͠ରশʹҠಈ

ͯ͠ Cx ্ͷ Q(x, y)ʹҠಈͨ͠ͱ͠Α͏ɽ͜ͷͱ͖

i. ʮPάϥϑ y = f (x)্ʹ͋Δʯ⇐⇒ v = f (x)

ii. ʮPͱ Q x࣠ରশʯ⇐⇒ v = −y

ii.Λ i.ʹೖͯ͠ɼ−y = f (x)ͱͳΓɼQ(x, y)͕άϥϑ −y = f (x)্ʹ͋Δͱ͔Δ*14ɽ

·ͨɼؔ y = f (x)ͷάϥϑ C Λɼy࣠ʹؔͯ͠ରশʹҠಈͨ͠άϥϑ
CCy

||||

PR
x

y

O

Cy Λදؔ͢ʹ͍ͭͯ͑ߟΔɽC ্ͷΛ P(u, y)Λɼy࣠ʹؔͯ͠ରশ

ʹҠಈͯ͠ Cy ্ͷ R(x, y)ʹҠಈͨ͠ͱ͠Α͏ɽ͜ͷͱ͖

i. ʮPάϥϑ y = f (x)্ʹ͋Δʯ⇐⇒ y = f (u)

ii. ʮPͱ R y࣠ରশʯ⇐⇒ u = −x

ii.Λ i.ʹೖͯ͠ɼy = f (−x)ͱͳΓɼR(x, y)͕άϥϑ y = f (−x)্ʹ͋Δͱ͔Δɽ

ɼؔʹޙ࠷ y = f (x)ͷάϥϑ C Λɼݪʹؔͯ͠ରশʹҠಈͨ͠άϥ C

C0

||

||

P

S
x

y

O

ϑ C0 Λදؔ͢ʹ͍ͭͯ͑ߟΔɽC ্ͷΛ P(u, v)Λɼݪʹؔͯ͠ର

শʹҠಈͯ͠ C0 ্ͷ S(x, y)ʹҠಈͨ͠ͱ͠Α͏ɽ͜ͷͱ͖

i. ʮPάϥϑ y = f (x)্ʹ͋Δʯ⇐⇒ v = f (u)

ii. ʮPͱ Sݪରশʯ⇐⇒ u = −x, v = −y

ii.Λ i.ʹೖͯ͠ɼ−y = f (−x)ͱͳΓɼS(x, y)͕άϥϑ −y = f (−x)্ʹ

͋Δͱ͔Δɽ

ؔ y = f (x)ͷରশҠಈ

ؔ y = f (x)ͷάϥϑΛɼx࣠ʹؔͯ͠ɼy࣠ʹؔͯ͠ɼݪʹؔͯ͠ରশҠಈͨ͠άϥϑΛදؔ͢

ɼͦΕͧΕ࣍ͷΑ͏ʹͳΔɽ

− y = f (x) x࣠ʹؔ͢ΔରশҠಈ ˡ͈Λʔ͈ʹ͑ͨ

y = f (−x) y࣠ʹؔ͢ΔରশҠಈ ˡ͇Λʔ͇ʹ͑ͨ

− y = f (−x) ʹؔ͢ΔରশҠಈݪ ˡ͇Λʔ͇ʹɼ͈Λʔ͈ʹ͑ͨ

*14 ɼ−yʹີݫ = f (x) Λຬͨ͢ҙͷ Q ΛͱΓɼͦͷରশҠಈ͕ͨ͠ C ্ʹ͋Δ͜ͱΛࣔ͞ͳ͍ͱ͍͚ͳ͍͕ɼ͜͜Ͱ
লུͨ͠ɽCy, C0 ʹ͍ͭͯಉ༷Ͱ͋Δɽৄ͘͠ɼֶ II ͷʮيʯͰֶͿɽ
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B. ҰൠͷฏߦҠಈʹ͍ͭͯ

ؔ y = f (x)ͷάϥϑ C Λɼx࣠ํʹ pɼy࣠ํʹ qฏߦҠಈ͠ C C′

p
q

P

T

x

y

O

ͨάϥϑ C′ Λදؔ͢ʹ͍ͭͯ͑ߟΔɽC ্ͷΛ P(u, v)Λɼx࣠ํ

ʹ pɼy࣠ํʹ qฏߦҠಈͯ͠ C′ ্ͷ T(x, y)ʹҠಈͨ͠ͱ͠Α

͏ɽ͜ͷͱ͖

i. ʮPάϥϑ y = f (x)্ʹ͋Δʯ⇐⇒ v = f (u)

ii. ʮPΛ x࣠ํʹ pɼy࣠ํʹ qฏߦҠಈͯ͠ TʹͳΔʯ

⇐⇒ x = u + p, y = v + q ⇐⇒ u = x − p, v = y − q

ii.Λ i.ʹೖͯ͠ɼS(x, y)͕άϥϑ y − q = f (x − p)্ʹ͋Δͱ͔Δɽ
ؔ y = f (x)ͷฏߦҠಈ

ؔ y = f (x)ͷάϥϑΛɼx࣠ํʹ pɼy࣠ํʹ q͚ͩฏߦҠಈͨ͠άϥϑΛදؔ͢

y − q = f (x − p) ˡ͇Λ͇ʔ̿ʹɼ͈Λ͈ʔ̀ʹ͑ͨ

Ͱද͞ΕΔɽ

2. ͷҠಈΛ༻͍ͯ Δ͑ߟͷҠಈΛؔ࣍2
Δ͜ͱͰ͖Δɽͨͩ͠ɼx2͑ߟ͍ͯ༺ͷҠಈʹ͍ͭͯɼͷҠಈΛؔ࣍2 ͷ

Λ͚ͭΔ͜ͱʹͳΔɽؾʹ

A. ͷҠಈ͔Β Δʢx࣠ʣ͑ߟͷରশҠಈΛؔ࣍2

·ͣ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

ͨͱ͑ɼ2ؔ࣍ 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·Γɼઢ

ͷάϥϑͷࣜɼy = − 1
3

(x − 2)2 − 1ͱ͔Δɽ

ʲྫ 123ʳ์ઢ C : y = (x + 3)2 + 1Λ x࣠ʹ͍ͭͯରশҠಈͯ͠Ͱ͖Δ์ઢ Cx ͷํఔࣜɼ

ͷ࠲ඪɼ࣠ͷํఔࣜΛٻΊΑɽ

ʲղʳ ӈཝ֎ͷਤͷάϥϑΛॻ͚ɼ ! 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 ʣݪΔʢy࣠ɼ͑ߟͷରশҠಈΛؔ࣍2

Α͏ɽ͑ߟɼx࣠ʹ͍ͭͯͷରশҠಈΛʹ࣍ y = 1
3

(x − 2)2 + 1

y = 1
3

(x + 2)2 + 1

2
1

−2

||||

x

y

O

ͨͱ͑ɼ2ؔ࣍ 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·Γɼઢ ͷά

ϥϑͷࣜɼy = 1
3

(x + 2)2 + 1ͱ͔Δɽ

ؔ࣍ɼ2ʹޙ࠷ y = 1
3

(x − 2)2 + 1ͷάϥϑΛݪʹ͍ͭͯ
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
ɾ

ɾ

ɾ
ͷ
ɾ
ූ
ɾ
߸
ɾ
͕
ɾ

ɾ
ର
ɾ
ʹ
ɾ
ͳ
ɾ
Δɽͭ·Γɼઢ

ͷάϥϑͷࣜɼy = − 1
3

(x + 2)2 − 1ͱ͔Δɽ

ʲྫ 124ʳ์ઢ C : y = (x + 3)2 + 1ʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

1. ์ઢ C Λ y࣠ʹ͍ͭͯରশҠಈͨ͠์ઢ Cy ͷํఔࣜɼͷ࠲ඪɼ࣠ͷํఔࣜΛٻΊΑɽ

2. ์ઢ C Λݪʹ͍ͭͯରশҠಈͨ͠์ઢ C0 ͷํఔࣜɼͷ࠲ඪɼ࣠ͷํఔࣜΛٻΊΑɽ

ʲղʳ

1. ӈཝ֎ͷਤͷάϥϑΛॻ͚ɼ !

C Cy

−3 3
1

x

y

O

C ͷ (−3, 1)
͈࣠ରশҠಈ−−−−−−−−−−−−−→ Cy ͷ (3, 1)

ͱҠಈ͠ɼx2 ͷมΘΒͳ͍ɽΑͬͯɼCy ͷํఔࣜ y =
(x − 3)2 − 1ɼ࣠ x = 3Ͱ͋Δɽ

2. ӈཝ֎ͷਤͷάϥϑΛॻ͚ɼ !

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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ୈ3ষ ྔܭͷܗൺͱਤ֯ࡾ

ͨͱ͑ɼ3ลͷ͕͞ 4 cmɼ5 cmɼ7 cmͷܗ֯ࡾɼ1ͭʹܾ·Δɽ͔͠͠ɼͦͷ

ͳͷ͔ɼඳܗ֯ࡾɼಷ͔֯ܗ֯ࡾͷ֯Կ͘Β͍ͳͷ͔ɼͦͦӶ֯ܗ֯ࡾ

͍ͯΈͳ͍ͱ͔Βͳ͍ɽ

Ͱղܾ͢ΔɽࢉܭൺΛ༻͍Δͱɼ͜ͷΛ؆୯ͳ֯ࡾ

3.1 Ӷ֯ͷ֯ࡾൺ

͜ͷઅͰɼ֯ܗ֯ࡾΛ༻͍ͯɼ90◦ ΑΓখ͞ͳ ʢ֯Ӷ֯ʣͷ֯ࡾൺΛֶͿɽ

1. ൺͷఆٛ—ਖ਼֯ࡾ (tan)ɼ༨ݭ (cos)ɼਖ਼ݭ (sin)

A. ֯ܗ֯ࡾͷลͷ໊લ

AB͕ࣼล (hypotenuse)Ͱ͋Δ֯ܗ֯ࡾ ABCΛ ∠A͔ΒݟΔͱ͖*1

A

B

C
A

ఈล

ର
ล

ఈล

ล BCͷ͜ͱΛରล (opposite side)ɼล CAͷ͜ͱΛఈล (base)

ͱ͍͏ɽӈਤΛʮ ʯͷҐஔ͔ΒݟΔͱ͖ɼʮ ʯͷ
ɾ
ରଆʹ

ɾ
ରล͕͋Γɼࡾ

ͷܗ֯
ɾ
ఈʹ

ɾ
ఈล͕͋Δɽ

ʲྫ 1ʳ ӈͷ -ABCΛʮ ʯͷҐஔ͔Βͨݟͱ͖

A

B

C A

D

E
F

ล ABࣼลɼล BC Ξ ɼล CA Π

Ͱ͋Δɽ·ͨɼ-DEFΛ D͔Βͨݟͱ͖

ล  ࣼลɼล Τ ରลɼล Φ ఈล

Ͱ͋Δɽ

ʲղʳ ɹ

A

B

C A
D

E
F

Ξ : ରลɼΠ : ఈล Εͳ͍͏ͪɼਤΛճసͤ͞׳!
ΔͳͲͯ͑͠ߟΑ͏ɽ

 : DEɼΤ : EFɼΦ : FD

*1 ͜ͷষͷਤʹ͋Δʠ ʡɼຊจதͰʮʙ͔ΒΈͨͱ͖ͷʯͱ͋Δ߹ͷઆ໌ͷิॿͱͯ͠ΘΕ͍ͯΔɽࣗಉ͡ॴ͔Βݟ

ͭΊ͍ͯΔͭΓʹͳͬͯɼਤܗΛͯ͑ߟΈΑ͏ɽ
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ʲ࿅श 2ɿ֯ܗ֯ࡾͷลͷ໊শʳ
ʮ ʯͷҐஔ͔Βͨݟͱ͖ɼࠨͷܗ֯ࡾͷ

LMɼMNɼNLɼӈͷܗ֯ࡾͷ PQɼQRɼ

RPɼͦΕͧΕରลɼఈลɼࣼลͷ͍ͣ

Ε͔ɼ
L

M

N
Q

P

R

ʲղʳ ͰɼลMNରลɼลࠨ NLఈลɼล LMࣼลʹͳΔɽ
ӈͰɼล PRରลɼล QRఈลɼล PQࣼลʹͳΔɽ

B. ਖ਼ (tan)

ӈਤʹ͓͍ͯɼ∠A͔Βͨݟͱ͖ͷʢରลʣ
ʢఈลʣ

ͷɼ∠Aͷେ͖͚ͩ͞Ͱ ର
ล

ఈลA

B

C

B′

C′
A

ܾ·Δɽ࣮ࡍʹଌͬͯΈΕɼ
C′B′
AC′

= 0.75×CB
0.75×AC

= CB
AC

Ͱ͋Δʢ-AB’C’

 -ABCͷ 0.75ഒͰඳ͔Ε͍ͯΔʣɽ

ਖ਼ (tan)ͷఆٛ

ӈਤͷ֯ܗ֯ࡾ ABCʹ͓͍ͯ

A

B

C
A

λϯδΣϯτΤʔ

tan A =
ʢରลʣ

ʢఈลʣ
=

CB ɹˡචهମ͕ऴΘΔล
AC ɹˡචهମ͕࢝·Δล

ͱఆٛ͠*2ɼAͷ
͍ͤͤͭ

ਖ਼·ͨɼAͷλϯδΣϯτ (tangent)ͱ͍͏ɽ

tan Aɼ∠A͔Βͨݟఈลʹର͢ΔରลͷഒΛද͍ͯ͠Δɽ

tanͷఆٛ tͷචهମΛ༻͍֮ͯ͑Δɽӈ্ਤͰɼtͷචهମɼͷ ACͰ࢝·Γɼࢠ

ͷ CBͰऴΘΔɽ

ʲྫ 3ʳӈͷਤʹ͓͍ͯɼ
tan Aɼtan Bɼtan CΛ

ͦΕͧΕٻΊΑɽ

A

3 4
B

4

2

C
3 √3

√ 3

ʲղʳӈͷਤΑΓɼtan A = 4
3

tan B = 2
4
=

1
2

tan C =
√

3
3
√

3
=

1
3

A

4

3
B

2

4
C

√
3

3
√

3

ඞͣɼචهମΛ༻͍ͨఆٛΛ֬ೝ͠Α͏ɽ׳ΕΕɼͷਤΛճͨ͠ΓɼࣗͰඳ͖ͳ͓͢ࣄ

ͳ͘ٻΊΒΕΔΑ͏ʹͳΔɽ

*2 ͜ͷ tan ͱ͍͏ͷɼ3 จࣈͰ 1 ͭͷه߸Ͱ͋Γ t × a × n ͷ͜ͱͰͳ͍ɽ͜ΕΛ໌֬ʹ͢ΔͨΊɼֶͰ tan ͱࣼମͰ
ॻ͔ͣɼtan ͱཱମͰॻ͘ɽ͜Εɼ࣍ʹͰͯ͘Δ sinɼcos ಉ༷Ͱ͋Δɽ
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C. ༨ݭ (cos)ɾਖ਼ݭ (sin)

ӈਤʹ͓͍ͯɼ∠A͔Βͨݟͱ͖ͷʢఈลʣ
ʢࣼลʣ

ɼ
ʢରลʣ

ʢࣼลʣ
ͷ ∠A

ࣼ
ล

ର
ล

ఈลA

B

C

B′

C′
A

ͷେ͖͚ͩ͞Ͱܾ·Δɽ࣮ࡍɼ͕࣍Γཱͭɽ

ʢఈลʣ

ʢࣼลʣ
= AC′

B′A
= 0.75×AC

0.75×BA
= AC

BA
ʢରลʣ

ʢࣼลʣ
= B′C′

AB′
= 0.75×BC

0.75×AB
= BC

AB

༨ݭɾਖ਼ݭͷఆٛ

ӈਤͷ֯ܗ֯ࡾ ABCʹ͓͍ͯ

A

B

C
A

A

B

C
A

ίαΠϯΤʔ

cos A =ʢఈลʣ
ʢࣼลʣ

=
AC ɹˡචهମ͕ऴΘΔล
BA ɹˡචهମ͕࢝·Δล

ͱఆٛ͠ɼAͷ
Α ͛ Μ

༨ݭɼ·ͨɼAͷίαΠϯ (cosine)ͱ͍͏ɽ

cos Aɼ∠A͔ΒΈͨࣼลʹର͢ΔఈลͷഒΛද͍ͯ͠Δɽ·ͨ
αΠϯΤʔ

sin A =ʢରลʣ
ʢࣼลʣ

=
BC ɹˡචهମ͕ऴΘΔล
AB ɹˡචهମ͕࢝·Δล

ͱఆٛ͠ɼAͷ
͍ͤ͛Μ

ਖ਼ݭɼ·ͨɼAͷαΠϯ (sine)ͱ͍͏ɽ

sin Aɼ∠A͔ΒΈͨࣼลʹର͢ΔରลͷഒΛද͍ͯ͠Δɽ

cos, sinͷఆٛɼͦΕͧΕ c, sͷචهମΛ༻͍֮ͯ͑ΔɽtanؚΊͨͯ͢ɼʮචهମ͕࢝·

Δลʯ͕ʹɼʮචهମ͕ऴΘΔลʯ͕ࢠʹͳΔɽ

ʲྫ 4ʳ ӈͷਤʹ͓͍ͯ

A
3 4

x

B
4

y

2
1. ͞ xɼyΛٻΊΑɽ

2. cos Aɼsin AΛٻΊΑɽ

3. cos Bɼsin BΛٻΊΑɽ

ʲղʳ

1. ฏํͷఆཧΑΓɼࡾ x =
√

42 + 32 =
√

25 = 5
y =
√

42 + 22 =
√

20 = 2
√

5
2. ఆٛʹ͕ͨͬͯ͠

cos A = 3
5
ɼsin A = 4

5
3. ఆٛʹ͕ͨͬͯ͠

cos B = 4
2
√

5
=

2
√

5
5
ɼsin B = 2

2
√

5
=

√
5

5

චهମͷ c֯ΛճΓࠐΉΑ͏ʹॻ͖ɼචهମͷ s͔֯Βࣼล͏͔ɼͱཧղ͢ΔͱΑ͍ɽ
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ʲ࿅श 5ɿ༨ݭɾਖ਼ݭɾਖ਼ͷఆٛʳ
(1) cos Aɼsin Aɼtan AΛٻΊΑɽ

(2) cos Bɼsin Bɼtan BΛٻΊΑɽ

(3) cos Cɼsin Cɼtan C ΛٻΊΑɽ

(4) cos Dɼsin Dɼtan DΛٻΊΑɽ

A12

13
B

5

7

D

C

2 √10

√ 5

ʲղʳ

(1) Γͷ 1ล
√

132 − 122 = 5Ͱ͋Δɽఆ͔ٛΒ ͍ͨ༺ฏํͷఆཧΛࡾ!

cos A = 5
13
ɼsin A = 12

13
ɼtan A = 12

5

(2) Γͷ 1ล
√

72 − 52 =
√

24 = 2
√

6Ͱ͋ΔͷͰ

cos B = 5
7
ɼsin B = 2

√
6

7
ɼtan B = 2

√
6

5

(3) ࣼล
√(√

5
)2
+

(
2
√

10
)2
=
√

45 = 3
√

5Ͱ͋ΔͷͰ

cos C =
√

5
3
√

5
=

1
3
ɼsin C = 2

√
10

3
√

5
=

2
√

2
3

tan C = 2
√

10√
5
= 2
√

2

(4) cos D = 2
√

10
3
√

5
=

2
√

2
3
ɼsin D =

√
5

3
√

5
=

1
3

tan D =
√

5
2
√

10
=

√
2

4

D. ൺͷ֯ࡾ

ਖ਼ɼ༨ݭɼਖ਼ݭΛ·ͱΊͯɼ֯ࡾൺ (trigonometric ratio)ͱ͍͏ɽ͍Ζ͍Ζͳ֯ʹؔ͢Δ֯ࡾൺͷ

Λ p.207ʹ·ͱΊͯ͋Δɽ

ʲྫ 6ʳ p.207Λ༻͍ͯ࣍ͷʹ͑Αɽͨͩ͠ɼ0◦ < A < 90◦ Ͱ͋Δɽ

1. cos 40◦ ͷΛௐΑɽ·ͨɼsin A = 0.97ͷͱ͖ɼAͷ͓ΑͦͷΛٻΊΑɽ

2. cos B͕ sin 20◦ ʹ͍͠ͱ͖ɼBͷΛٻΊΑɽ

ʲղʳ

1. p.207ͷදΑΓ cos 40◦ & 0.766ɼA = 76◦ɽ
2. p.207ͷදΑΓ sin 20◦ & 0.342ɼ͜ͷͱ͖ɼB # 70◦ ͷޙ! ɼh 90◦ − A ͷ֯ࡾൺ

(p.158)ʱ͔Βਫ਼֬ʹ B = 70◦

Ͱ͋Δ͜ͱ͕Θ͔Δɽ
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E. ͱͷൺ—ෳ

ʮ3Λ 10ͰׂͬͨʯΛ 3
10
ͱද͢Α͏ʹɼʮ

√
2

3
Λ

1
7
ͰׂͬͨʯΛ

√
2

3
1
7

ͱද͢͜ͱͰ͖Δɽ͜

√
2

3
1

7
=

√
2

3 × 21
1
7 × 21

=

√
2

31 × 21 7

1
71 × 21 3 =

√
2 × 7

1 × 3
=

7
√

2
3

ͷΑ͏ʹɼ
a
b
ͷࢠ·͕ͨ͞ΒʹͰ͋

Δͱ͖ɼ
a
b
Λ
;͘

ෳ (complex fraction) *3ͱ͍͏ɽ

ෳ֯ࡾൺͷࢉܭʹ͓͍ͯΑ͘ݱΕΔɽ

ෳɼͱࢠʹಉ͡Λֻ͚Εෳ

Ͱͳ͘ͳΔ*4ɽ

ʲྫ 7ʳ ෳ

√
3

5
2
3

Λɼී௨ͷͷʢෳͰͳ͍ʣܗʹ͠ͳ͍͞ɽ

ʲղʳ 5ͱ 3ͷ࠷খެഒ 15Λͱࢠʹֻ͚ΕΑ͍ɽ
√

3

5
2

3
=

√
3

5 × 15
2
3 × 15

=

√
3

5 × 15 3

2
3 × 15 5 =

√
3 × 3

2 × 5
=

3
√

3
10

F. ༗໊֯ͷ֯ࡾൺ

30◦ɼ45◦ɼ60◦ ͷ֯ࡾൺͷɼ͍ͬͯΔͷͱ͞ΕΔɽ͜ΕΒͷ֯ɼ༗໊֯ͱ͍ΘΕΔɽ

ʲ ه҉ 8ɿ༗໊֯ͷ֯ࡾൺʳ

1. 3ลͷ͕͞ 1ɼ2ɼ
√

3ͷ֯ܗ֯ࡾΛ༻͍ɼcos 30◦ɼsin 30◦ɼtan 30◦ ΛٻΊΑɽ

2. 3ลͷ͕͞ 1ɼ1ɼ
√

2ͷ֯ܗ֯ࡾΛ༻͍ɼcos 45◦ɼsin 45◦ɼtan 45◦ ΛٻΊΑɽ

3. cos 60◦ɼsin 60◦ɼtan 60◦ ΛٻΊΑɽ

ʲղʳ

1. ӈཝ֎ͷਤΑΓ cos 30◦ =
√

3
2
, sin 30◦ = 1

2
, tan 30◦ = 1√

3
=

√
3

3 !
30◦√

3

12

2. ӈཝ֎ͷ֯ܗ֯ࡾΑΓ !

45◦
1

1
√

2cos 45◦ = 1√
2
=

√
2

2
, sin 45◦ = 1√

2
=

√
2

2
, tan 45◦ = 1

1
= 1

3. ӈཝ֎ͷ֯ܗ֯ࡾΑΓ !

60◦
1

√
32cos 60◦ = 1

2
, sin 60◦ =

√
3

2
, tan 60◦ =

√
3

1
=
√

3

༗໊֯Ͱͳ͍֯ࡾൺͷΛ֮͑Δඞཁͳ͍ɽඞཁͳͱ͖ɽp.207ͷදΛ༻͍Δɽ

*3
Μ

ൟ (compound fraction)ͱ͍͏ɽ

*4

√
2

3
1
7


√
2

3
÷ 1

7
Λͯ͠ࢉܭٻΊΒΕΔɽ
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ʲ࿅श 9ɿෳʳ
ͳ͓͠ͳ͍͞ʢͷ༗ཧԽ͢Δ͜ͱʣɽʹܗͷෳΛɼී௨ͷͷ࣍

(1)

√
3

4
1
7

(2)

5
8
25
9

(3)

√
2

3√
3

2

(4) 2a
1
2

ʲղʳ

(1)

√
3

4
1
7

=

√
3

4 × 28
1
7 × 28

=

√
3

41 × 28 7

1
71 × 28 4 =

7
√

3
4

! 4 ͱ 7 ͷ࠷খެഒͰ͋Δ 28
Λɼͱࢠʹֻ͚Δɽ

(2)
5
8
25
9

=
5
8 × 72
25
9 × 72

=

5
81 × 72 9

25
91 × 72 8 =

5 1 × 9
25 5 × 8

=
9
40

! 8 ͱ 9 ͷ࠷খެഒͰ͋Δ 72
Λɼͱࢠʹֻ͚Δɽ

(3)

√
2

3√
3

2

=

√
2

31 × 6 2

√
3

21 × 6 3
=

2
√

2
3
√

3
=

2
√

2 ×
√

3
3
√

3 ×
√

3
=

2
√

6
9

! 2 ͱ 3 ͷ࠷খެഒͰ͋Δ 6
Λɼͱࢠʹֻ͚Δɽ

ͦͷޙɼΛ༗ཧԽ͢Δɽ

(4) 2a
1
2

= 2a × 2
1
2 × 2

= 2a × 2
1
2 × 2

= 4a

2. ༺ൺͷར֯ࡾ

A. ΊΔٻൺ͔Βลͷ͞Λ֯ࡾ

ࣜ tan A =
y
x
ͷ྆ลʹ xΛֻ͚ͯ

A
x

yz
x × tan A = x × y

x
⇔ x tan A = y

ͱ͍͏ࣜΛಘΔɽ͜ͷ݁Ռɼʮx͔Β tΛ
͔

ॻ͍ͯɼyʹͨͲΓͭ͘ʯචهମͱ

ʮxʹ tanΛ
͔

ֻ͚ͯɼyΛٻΊΔʯ͜ͱΛ݁ͼ͚֮ͭͯ͑ΔͱΑ͍ɽ

A
x

y
x

x→ yʹචهମ t Λॻ͘︷︸︸︷
tan A = y

ಉ͡Α͏ʹͯ͠ɼcos, sinʹ͍ͭͯɼҎԼͷ݁Ռ͕Γཱͭɽ

z ͔Β x ΛٻΊΔࣜ

z
z→ xʹචهମ c Λॻ͘︷︸︸︷

cos A = x A
x

z z ͔Β y ΛٻΊΔࣜ

z

z→ yʹචهମ s Λॻ͘︷︸︸︷
sin A = y A

yz

͜ΕΒ 3ͭͷࣜΛ༻͍Δͱɼ֯ࡾൺ͔Βลͷ͞Λ͠ࢉܭ͍͢ɽ
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ʲྫ 10ʳӈͷਤܗʹ͍ͭͯ

C

A

B

D

B

A
5

sin A = 3
5
, cos A = 4

5
, tan B =

√
2, cos B =

√
6

3

ͱ͢ΔɽҎԼͷ͍ʹ͑Αɽ

1. ล Ξ ͔Β࢝Ίͯ ∠Aʹ͍ͭͯචهମͷ sΛॻ͚ɼล CDͰऴΘΔͷͰɼ

CD = Ξ sin A = Π

2. ล AD͔Β࢝Ίͯ ∠Aʹ͍ͭͯචهମͷ cΛॻ͖ɼ∠Bʹ͍ͭͯචهମͷ cΛॻ͚ล  ͰऴΘ

ΔͷͰɼ  = (AD cos A) cos B = AD cos A cos B = Τ

ʲղʳ

1. Ξ : ADɼΠ : 5 × 3
5
= 3

2.  : BCɼΤ : 5 × 4
5
×
√

6
3
=

4
√

6
3

B. ۙͳྫͷ֯ࡾൺͷԠ༻

େ͖ͳͷͷ͞͞ߴΛଌΔͨΊʹɼ֯ࡾൺ༗ޮͰ͋Δɽ

ʲྫ 11ʳͷ͕͞ߴ 1.5 mʹ͋Δਓ͕ɼ͔Β 5.0 mΕͨʹཱͬ

5.0 m1.5 m
42◦

ͯͷͯͬΜΛ্ͨ͛ݟɽ͢Δͱɼਫฏͳ໘ͱࢹઢͷͳ֯͢*5͕ 42◦

Ͱ͋ͬͨɽ

͜ͷͷ͞ߴ͓ΑͦԿ m͔ɽʢӈਤࢀরʣ

p.207ͷ֯ࡾൺͷදΛͯͬɼখୈ 2ҐΛޒࣺ࢛ೖͯ͑͠ͳ͍͞ɽ

ʲղʳ ӈਤͷΑ͏ʹ OɼTɼHɼAΛͱΔͱɼ

1.5 m

5.0 m

H

T

O

A

42◦

ͷ͞ߴ TAͷ͞ʹͳΔɽ

-OTHʹͯ͠

TH = OH × tan 42◦

& 5.0 m × 0.9004
& 4.5 m

Αͬͯɼͷ͞ߴ͓Αͦ 4.5 + 1.5 = 6.0 m

! p.207 ͷදΑΓ
tan 42◦ & 0.9004

*5 ͜ͷ֯ͷ͜ͱΛɼ
͗ΐ͏͔͘

ͱ͍͏ɽ֯ڼ
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ʲ࿅श 12ɿ֯ࡾൺͱลͷ͞ʳ
ӈͷਤܗʹ͍ͭͯɼ࣍ͷ͍ʹ͑Αɽ

C

A

B

D

B

A
(1) AD = 6ͷͱ͖ɼ͕͞ 6 sin Aɼ6 cos A sin Bʹ͍͠ઢΛɼͦ

ΕͧΕ͑Αɽ

(2) AC = 5ͷͱ͖ɼCDɼABɼADͷ͞ΛɼAɼBͰදͤɽ

ʲղʳ

(1) ͞ 6ͷ AD͔Βචهମͷ sΛॻ͚ CDͰऴΘΔͷͰɼ6 sin A = CDɽ
͞ 6ͷ AD͔Βචهମͷ cΛॻ͚ ACͰऴΘΓɼAC͔Βචهମͷ sΛॻ

͚ ABͰऴΘΔͷͰɼ6 cos A sin B = AC sin B = AB
(2) ͞ 5ͷ AC͔Βචهମͷ tΛॻ͚ CDͰऴΘΔͷͰɼCD = 5 tan Aɽ
͞ 5ͷ AC͔Βචهମͷ sΛॻ͚ ABͰऴΘΔͷͰɼAB = 5 sin Bɽ

·ͨɼAD cos A = 5ΑΓɼAD = 5
cos A

ʲ࿅श 13ɿۙͳྫͷ֯ࡾൺͷԠ༻ʳ
ͨ͜

ଡ଼
͋

༲͛Λ͍ͯͨ͠Βɼਫฏͳ໘ʹର͠ 50◦ ͷ֯Ͱ͞ 50.0 mͷͻ͕৳ͼ͖ͬͨɽͻΛͭ࣋ख

1.0 mͷ͞ߴʹ͋Γɼ͕ࢳҰઢʹ৳ͼ͍ͯΔͳΒɼ͜ͷଡ଼໘͔Β͓ΑͦԿ mͷ͞ߴʹ͋Δ͔ɽ

p.207ͷ֯ࡾൺͷදΛͯͬɼখୈ 2ҐΛޒࣺ࢛ೖͯ͑͠ͳ͍͞ɽ

ʲղʳ ӈਤͷΑ͏ʹ OɼTɼHɼAΛͱΔͱɼͨ͜ͷ

1.0 m

50.0 m

H

T

O

A

50◦

͞ߴ TAͷ͞ʹͳΔɽ-OTHʹͯ͠

TH = OT × sin 50◦

& 50.0 m × 0.7660
= 38.3 m

Αͬͯɼͨ͜ͷ͞ߴ͓Αͦ 38.3 + 1.0 = 39.3 m

! p.207 ͷදΑΓ
sin 50◦ & 0.7660

ʲ࿅श 14ɿΛΒͣ෯ΛΔํ๏ʳ

ͷ͞ΛଌΔͨΊɼࠨਤͷ Aͱ C͔ΒɼBͷΛ؍ଌͨ͠ͱ͜

Ζɼ∠BCA = 90◦, ∠BAC = 35◦, AC = 40 mͰ͋ͬͨɽ

(1) ͷ෯ BCԿ m͔ɽp.207ͷ֯ࡾൺͷදΛ͍ɼখୈ 2ҐΛ

ೖͯ͑͠ͳ͍͞ɽޒࣺ࢛

(2) C͔Β 80 mΕͨ D͔ΒΛݟΔͱɼ∠BDC͓ΑͦԿ

͔ɽp.207ͷ֯ࡾൺͷදΛ͍ɼͰ͑ͳ͍͞ɽ

ʲղʳ

(1) BC = 40 m × tan 35◦ = 40 × 0.7002 & 28.0 (m)ɽ ! p.207 ΑΓɼtan 35◦ = 0.7002

(2) tan ∠BDC = BC
DC
= 28

80
= 0.35Ͱ͋Δɽp.207ΑΓɼ͓Αͦ 19◦ɽ ! tan 19◦ = 0.3443

tan 20◦ = 0.3640

্ͷྫͷΑ͏ʹ͢ΕɼݪཧతʹɼB୭͘͜ߦͱͳ͘෯ΛଌΔ͜ͱ͕Ͱ͖Δɽ
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C. 15◦ ͷ֯ࡾൺͱͦͷपล

ͨͱ͑ɼӈͷ֯ܗ֯ࡾͷ BCͷ͞Λ͑ߟΑ͏ɽ A

BC

6

30◦

͜ͷܗ֯ࡾ 30◦, 60◦, 90◦ ͷ֯ܗ֯ࡾͳͷͰɼAB : BC = 2 :
√

3͔Β

6 : BC = 2 :
√

3 ⇔ 2BC = 6
√

3

Ͱ͋ΔͷͰɼBC = 3
√

3ͱٻΊΒΕΔɽ

͔͠͠ɼBC͕ ABͷԿഒͳͷ͔͑ߟΔͱɼ֯ࡾൺΛ༻͍Δඞཁͳ͘ɼ͞Βʹ͕͠ࢉܭ͍͢ɽ

ͱʹͳΔܗ֯ࡾ

21
√

3
30◦

! ˽̏
̎
ഒ

=⇒
A

BC

6

30◦
!

˽̏
̎
ഒ

ͭ·Γ

BC = 6 ×
√

3
2
= 3
√

3

্ͷΓํ݁Ռతʹɼ֯ࡾൺͷΛ༻͍ͣʹɼࣜ BC = 6 cos 30◦ Λ༻͍͍ͯΔɽ

ʲྫ 15ʳ ͷਤʹ͍ͭͯɼҎԼͷ͍ʹ͑ͳ͍͞ɽ࣍

√
2

1

1
45◦

!

Ξ ഒ

=⇒
A

BC

3
√

2

45◦

!Ξ ഒ 2√
3

1
60◦

!

Π ഒ

"
 ഒ

=⇒

P

QR

4
√

3

60◦

!Π ഒ

"
 ഒ

1. ্ͷਤͷ ɹɹ ʹͯ·ΔΛ͑ͳ͍͞ɽͷ༗ཧԽ͠ͳͯ͘Α͍ɽ

2. BCɼRQɼPRͷ͞ΛٻΊͳ͍͞ɽ

ʲղʳ

1. Ξ : 1
√

2
ɼΠ : 1

2
ɼ :

√
3

2

2. BC = 3
√

2 × 1√
2
= 3

RQ = 4
√

3 × 1
2
= 2
√

3ɼPR = 4
√

3 ×
√

3
2
= 6
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D. 15◦ɼ75◦ ͷ֯ࡾൺ

༗໊֯Ҏ֎ʹɼ15◦ɼ75◦ɼ18◦ɼ36◦ɼ72◦ ͷ֯ࡾൺࢉܭͰٻΊΒΕΔʢ18◦ɼ36◦ɼ72◦ ͷ֯ࡾൺʹ͍ͭ

ͯɼp.202Λࢀরͷ͜ͱʣ*6ɽ

ʲ࿅श 16ɿ15◦ɼ75◦ ͷ֯ࡾൺʳ

-ABC  ∠A = 75◦, ∠B = 60◦, ∠C = 45◦ Ͱ͋ΓɼA ͔Βล BC ԼΖͨ͠ਨઢͷ*7Λ DɼB ͔Βล

CAԼΖͨ͠ਨઢͷΛ Eͱ͢ΔɽBD = 1ͱ͢Δͱ͖ɼҎԼͷ͍ʹ͑ͳ͍͞ɽ

(1) ABɼADͷ͞ΛٻΊΑɽ (2) ACɼBCͷ͞ΛٻΊΑɽ (3) BEɼAEͷ͞ΛٻΊΑɽ

(4) cos 15◦, sin 15◦, tan 15◦ ΛٻΊΑɽ (5) cos 75◦, sin 75◦, tan 75◦ ΛٻΊΑɽ

ʲղʳ

(1) -ABD DB : BA : AD = 1 : 2 :
√

3ͷ֯ܗ֯ࡾͰ͋Δɽ !

B C

A

D

75◦

60◦ 45◦

E

1

BD = 1ΑΓ AB = 2, AD =
√

3ɽ
(2) -ACD AD : DC : CA = 1 : 1 :

√
2ͷ֯ܗ֯ࡾͰ͋Δɽ

AD =
√

3ΑΓ AC =
√

2
1

AD =
√

6ɼCD = AD =
√

3ɽ

ΑͬͯɼBC = BD + CD = 1 +
√

3ɽ
(3) -BEC BE : EC : CB = 1 : 1 :

√
2ͷ֯ܗ֯ࡾͰ͋Δɽ

BC = 1 +
√

3ΑΓ BE = 1√
2

BC =
√

2 +
√

6
2

ɼEC =
√

2 +
√

6
2

ɽ

ΑͬͯɼAE = AC + CE =
√

6 −
√

2 +
√

6
2

=

√
6 −
√

2
2

ɽ

(4) -AEBΛ ∠B͔ΒΈͯ

cos 15◦ = BE
AB
=

√
2+
√

6
2
2

=

√
6 +
√

2
4

sin 15◦ = AE
AB
=

√
6−
√

2
2
2

=

√
6 −
√

2
4

tan 15◦ = AE
BE
=

√
6−
√

2
2√

6+
√

2
2

=

√
6 −
√

2√
6 +
√

2
=

(√
6 −
√

2
) (√

6 −
√

2
)

(√
6 +
√

2
) (√

6 −
√

2
) = 2 −

√
3

(5) -AEBΛ ∠A͔ΒΈͯ

cos 75◦ = AE
AB
=

√
6−
√

2
2
2

=

√
6 −
√

2
4

sin 75◦ = BE
AB
=

√
2+
√

6
2
2

=

√
6 +
√

2
4

tan 75◦ = BE
AE
=

√
6+
√

2
2√

6−
√

2
2

=

√
6 +
√

2√
6 −
√

2
=

(√
6 +
√

2
) (√

6 +
√

2
)

(√
6 −
√

2
) (√

6 +
√

2
) = 2 +

√
3

*6 15◦ɼ75◦ɼ18◦ɼ36◦ɼ72◦ ͷ֯ࡾൺͷΛ֮͑Δඞཁͳ͍ɽ
*7 ʮA ͔Βล BC ԼΖͨ͠ਨઢͷʯͱɼʮA ͔ΒҾ͍ͨล BC ʹਨͳઢ͕ɼล BC ͱަΘΔʯͷ͜ͱͰ͋Δɽ
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3. ؔޓൺͷ૬֯ࡾ

A. tan A = sin A
cos A

ӈਤͷ֯ܗ֯ࡾʹ͓͍ͯɼp.150ͰֶΜͩΑ͏ʹ

x

yz

A

x = z cos A , y = z sin A · · · · · · · · 1©

Ͱ͋ͬͨɽ 1©Λ༻͍ͯ

tan A =
y
x
=

z sin A
z cos A

= sin A
cos A

ͱͳΔɽͭ·Γɼ࣍ͷࣜ tan A = sin A
cos A

͕Γཱͭɽ

B. cos2 A + sin2 A = 1

ฏํͷఆཧΑΓࡾ x2 + y2 = z2 Ͱ͋Δ͔Βɼ͜Εʹ 1©Λೖͯ͠

(z cos A)2 + (z sin A)2 = z2

⇔ z2 (cos A)2 + z2 (sin A)2 = z2

⇔ (cos A)2 + (sin A)2 = 1 · · · · · · · · 2©

͕Γཱͭɽී௨ (cos A)2ɼ(sin A)2ɼ(tan A)2 ɼͦΕͧΕ cos2 Aɼsin2 Aɼtan2 Aͱॻ͔ΕΔ*8ɽͭ·Γɼ

ࣜ 2© cos2 A + sin2 A = 1ͱॻ͔ΕΔɽ

ʲྫ 17ʳ

1. sin A = 2
3
ͷͱ͖ɼsin2 A͍͘Β͔ɽcos2 A͍͘Β͔ɽcos A͍͘Β͔ɽ

2. sin A = 3
5
ͷͱ͖ɼcos Aɼtan AͷΛٻΊΑɽ

ʲղʳ

1. sin2 A = (sin A)2 =
4
9
ɼcos2 A = 1 − sin2 A = 5

9
ɼ

cos A > 0ͳͷͰɼcos A =
√

5
9
=

√
5

3

2. cos2 A + sin2 A = 1ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ

cos2 A = 1 − sin2 A = 1 −
(

3
5

)2
= 16

25

cos A > 0ͳͷͰɼcos A =
√

16
25
=

4
5
Ͱ͋Δɽ

·ͨɼtan A = sin A
cos A

ΑΓɼtan A =
3
5
4
5

=
3
4 !ʰ֯ࡾൺͷ૬ؔޓ i) ɼɦ

ʰෳʱ(p.149)

*8 A ͷ 2 ͷ cos ͷͰ͋Δ cos(A2) ͱɼcos A ͷ 2 Ͱ͋Δ (cos A)2 ɼશ͘ผͷࣜͰ͋Δ͕ɼ͔ͬ͜Λলུͯ͠ॻ͘ͱɼͲ

ͪΒ cos A2 ͱͳΓ۠ผͰ͖ͳ͍ɽͦͷͨΊɼcos A2 ͱॻ͔Εͨͱ͖ৗʹ cos(A2) Λද͢ͱܾ·͍ͬͯΔɽ(cos A)2 ͷ͔ͬ

͜Λলུ͢Δͱ͖ʹɼຊจʹ͋ΔΑ͏ʹ cos2 A ͱॻ͘ɽ
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ʲ࿅श 18ɿ֯ࡾൺͷ૬ؔޓͷར༻ʙͦͷ̍ʙʳ
0◦ < A < 90◦ ͱ͢Δɽ࣍ͷ͍ʹ͑Αɽ

(1) cos A = 1
3
ͷͱ͖ɼsin Aɼtan AͷΛٻΊΑɽ

(2) sin A = 2
3
ͷͱ͖ɼcos Aɼtan AͷΛٻΊΑɽ

ʲղʳ

(1) cos2 A + sin2 A = 1ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ

sin2 A = 1 − cos2 A = 1 −
(

1
3

)2
= 8

9

sin A > 0ͳͷͰɼsin A =
√

8
9
=

2
√

2
3
Ͱ͋Δɽ

·ͨɼtan A = sin A
cos A

ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ i)ʱ

tan A =
2
√

2
3
1
3

= 2
√

2 !ʰෳʱ(p.149)

(2) cos2 A + sin2 A = 1ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ

cos2 A = 1 − sin2 A = 1 −
(

2
3

)2
= 5

9

cos A > 0ͳͷͰɼcos A =
√

5
9
=

√
5

3
Ͱ͋Δɽ

·ͨɼtan A = sin A
cos A

ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ i)ʱ

tan A =
2
3√
5

3

= 2√
5
=

2
√

5
5 !ʰෳʱ(p.149)

ʲ ه҉ 19ɿtan Aͱଞͷ֯ࡾൺͱͷؔʳ

ࣜ tan A = sin A
cos A

Λ༻͍ͯɼ
1

tan A
Λɼcos A, sin AͰදͤɽ

ʲղʳ

tan A = sin A
cos A

⇔ tan A
1
= sin A

cos A

⇔ 1
tan A

=
cos A
sin A

!ͱࢠΛͻͬ͘Γฦͯ͠
ɼཱࣜ͢Δɽ
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C. tan A͔Β sin A, cos AΛٻΊΔࣜ

tan A͔͠༩͑ΒΕ͍ͯͳ͍ͱ͖ɼผͷެ͕ࣜඞཁʹͳΔɽ

͜Εɼcos2 A + sin2 A = 1ͷ྆ลΛ sin2 AͰׂͬͯಘΒΕΔɽ

cos2 A
sin2 A

+ 1 = 1
sin2 A

⇔ 1
tan2 A

+ 1 = 1
sin2 A

ϖʔδͰূ໌͢Δࣜ࣍ iv)ͱ߹Θͤɼ࣍ͷΑ͏ʹ·ͱΊΒΕΔɽ
ؔޓൺͷ૬֯ࡾ

ӈਤͷ֯ܗ֯ࡾʹ͓͍ͯ

i)

ii)

iii) iv)

tan A

sin A cos A

i) tan A = sin A
cos A

ʢsin Aɼcos Aɼtan Aͷؔʣ

ii) cos2 A + sin2 A = 1 ʢsin Aͱ cos Aͷؔʣ

͕Γཱͭɽ·ͨɼ࣍ͷࣜΓཱͭɽ

iii) 1
tan2 A

+ 1 = 1
sin2 A

ʢtan Aͱ sin Aͷؔʣ

iv) 1 + tan2 A = 1
cos2 A

ʢcos Aͱ tan Aͷؔʣ

iii)ͱ iv)ͷࣜΛ֮͑Δඞཁͳ͍ɽii)ͷ྆ลΛ sin2 A cos2 AͰׂΕΑ͍ɼͱཧղ͓͚ͯ͠

Α͍ɽ

ʲྫ 20ʳ 0◦ < A < 90◦ ͱ͢Δɽtan A = 7ͷͱ͖ɼcos Aɼsin AͷΛٻΊΑɽ

ʲղʳ 1 + tan2 A = 1
cos2 A

ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ iv)ʱ

cos2 A = 1
1 + tan2 A

= 1
1 + 72 =

1
50

cos A > 0ͳͷͰɼcos A =
√

1
50
= 1

5
√

2
=

√
2

10
Ͱ͋Δɽ

·ͨɼtan A = sin A
cos A

ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ i)ʱ

sin A = tan A × cos A = 7 ×
√

2
10
=

7
√

2
10
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ʲ ه҉ 21ɿtan Aͱ cos Aͱͷؔʳ

cos2 A + sin2 A = 1͔Βɼࣜ 1 + tan2 A = 1
cos2 A

Λಋ͚ɽ

ʲղʳ cos2 A + sin2 A = 1ͷ྆ลΛ cos2 AͰׂΔͱ

1 + sin2 A
cos2 A

= 1
cos2 A

⇔ 1 + tan2 A = 1
cos2 A

ʲ࿅श 22ɿ֯ࡾൺͷ૬ؔޓͷར༻ʙͦͷ̎ʙʳ

0◦ < A < 90◦ ͱ͢Δɽtan A = 1
5
ͷͱ͖ɼcos Aɼsin AͷΛٻΊΑɽ

ʲղʳ 1 + tan2 A = 1
cos2 A

ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ iv)ʱ

cos2 A = 1
1 + tan2 A

= 1

1 +
(

1
5

)2 =
1
26
25

= 25
26

cos A > 0ͳͷͰɼcos A =
√

25
26
=

5
√

26
Ͱ͋Δɽ

·ͨɼtan A = sin A
cos A

ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ i)ʱ

sin A = tan A × cos A = 1
5
× 5√

26
=

1
√

26

D. 90◦ − Aͷ֯ࡾൺ

ʲྫ 23ʳ ӈਤͷ֯ܗ֯ࡾʹ͓͍ͯ

12

5
13

A

90◦−A
1. cos A, sin A, tan AΛٻΊΑɽ

2. cos(90◦ − A), sin(90◦ − A), tan(90◦ − A)ΛٻΊΑɽ

ʲղʳ

1. cos A = 12
13
ɼsin A = 5

13
ɼtan A = 5

12
2. ӈཝ֎ͷਤͷΑ͏ʹͯ͑ߟ !

5

1213

90◦−A

A

cos(90◦ − A) = 5
13
ɼsin(90◦ − A) = 12

13
ɼtan(90◦ − A) = 12

5
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ӈਤͷ֯ܗ֯ࡾʹ͓͍ͯ

x

yz

A

B

B = 90◦ − A

Ͱ͋Δ͔ΒɼҎԼͷΑ͏ʹද͢͜ͱ͕Ͱ͖Δɽ

cos(90◦ − A) = cos B =
y
z
= sin A

sin(90◦ − A) = sin B = x
z
= cos A

tan(90◦ − A) = tan B = x
y
= 1

tan A

90◦ − Aͷ֯ࡾൺ

ӈਤͷ֯ܗ֯ࡾΛͯ͑ߟɼҎԼͷ͕ࣜΓཱͭɽ

A

90◦ − A
cos(90◦ − A) = sin A

sin(90◦ − A) = cos A

tan(90◦ − A) = 1
tan A

͜ͷࣜ҉͢هΔΑ͏ͳͷͰͳ͍ɽʮ90◦ − Aͷ֯ࡾൺ A͚ͩΛ֯ࡾͨͬൺͰදͤΔʯ͜

ͱΛཧղ͠ɼެࣜΛ࡞ΕΔΑ͏ʹ͢ΕΑ͍ɽ

ʲ࿅श 24ɿ90◦ − Aͷ֯ࡾൺͷར༻ʳ

(1) ൺΛ֯ࡾͷ࣍ 45◦ ҎԼͷ֯ͷ֯ࡾൺͰදͤɽ

1) sin 80◦ 2) cos 46◦ 3) tan 82◦

(2) sin2 20◦ + sin2 70◦ Λ؆୯ʹ͠ͳ͍͞ɽ

ʲղʳ

(1) 1) sin 80◦ = sin(90◦ − 10◦) = cos 10◦ ! sin(90◦ − A) = cos A

2) cos 46◦ = cos(90◦ − 44◦) = sin 44◦ ! cos(90◦ − A) = sin A

3) tan 82◦ = tan(90◦ − 8◦) = 1
tan 8◦

! tan(90◦ − A) = 1
tan A

(2) sin 70◦ = cos 20◦ ͳͷͰ

sin2 20◦ + sin2 70◦ = sin2 20◦ + cos2 20◦ = 1 !ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ
sin2 A + cos2 A = 1

45◦ < A < 90◦ ͷ֯ࡾൺɼ0◦ < A < 45◦ ͷ֯ࡾൺʹͳ͓͢͜ͱ͕Ͱ͖Δɽ

p.207ͷ֯ࡾൺͷදʹ͓͍ͯɼcos 89◦ = sin 1◦ɼcos 88◦ = sin 2◦ɼ· · · Λ֬ೝͯ͠ΈΑ͏ɽ
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3.2 ൺͷ֦ு֯ࡾ

͜Ε·ͰɼӶ֯ͷ֯ࡾൺͷΈΛ͖ͨͯ͑ߟɽ͜͜Ͱ֯ࡾൺͷ͑ߟΛ֯ɾಷ֯ɾ

0◦ɾ180◦ ͱ֦ு͠ɼ0◦ ͔Β 180◦ ·Ͱͷ֯ࡾൺΛ౷Ұతʹѻ͏ɽ

1. ൺͷؔ֯ࡾඪͱ࠲

A. ࣼล͕ 1Ͱ͋Δ֯ܗ֯ࡾͷ֯ࡾൺ

ࣼล͕ 1 Ͱ͋Δ֯ܗ֯ࡾ OPQ ʹ͍ͭͯɼ֯ࡾൺΛ͑ߟΑ͏ɽ͢Δͱɼ

1

O

P

Q
θ

ਖ਼ݭɼ༨ݭɼਖ਼ͦΕͧΕ

sin θ = PQ
OP
= PQ, cos θ = OQ

PO
= OQ

ͱॻ͚Δ*9ɽͭ·Γɼ
ɾ
ࣼ
ɾ
ล
ɾ
ͷ
ɾ

ɾ
͞
ɾ
͕
ɾ1ɾͰɾ͋ɾΔɾɾ֯ɾࡾɾ֯ɾܗɾͰɾ

ʮରลͷ͞ sin θͷΛද͠ɼఈลͷ͞ cos θͷΛද͢ʯ

ʲྫ 25ʳ

4

35

O

P

Q
θ

1

O’

P’

Q’

1

60◦
X

1. -OPQͱ -O’P’Q’૬ࣅͰ͋ΔɽO’Q’ɼQ’P’

ͷ͞ΛٻΊͳ͍͞ɽ·ͨɼcos θ, sin θͷΛ

Ίͳ͍͞ɽٻ

2. ӈԞͷ֯ܗ֯ࡾ Xʹ͍ͭͯɼࣼ ลҎ֎ͷ 2ล

ͷ͞ΛٻΊͳ͍͞ɽ

ʲղʳ

1. -OP’Q’ɼ-OPQΛ 1
5
ഒʹॖখͨ͠ͷͳͷͰɼ ! OP : OP’ = 5 : 1

OQ’ = OQ × 1
5
=

4
5
, Q’P’ = QO × 1

5
=

3
5

͞Βʹɼ-OP’Q’ࣼล͕ 1Ͱ͋ΔͷͰ ! -OPQ ͔Βɼ֯ࡾൺͷఆٛͰ
ٻΊΒΕΔɽ

cos θ = OQ’
1
=

4
5
, sin θ = Q’P’

1
=

3
5

2. 3ลͷ͕͞ 1, 2,
√

3ͷ֯ܗ֯ࡾΛ 1
2
ഒʹॖখ͢Δͱɼ֯ܗ֯ࡾ X !

2 √
3

1
60◦

=⇒ 1
X

ʹͳΔɽ

͜ͷͱ͖ɼ͞
√

3ͷล
√

3
2
ʹɼ͞ 1ͷล 1

2
ʹͳΔɽ

ΑͬͯɼࣼลҎ֎ͷ 2ล
√

3
2
,

1
2
Ͱ͋Δɽ

*9 ֦ு͞Εͨ֯ࡾൺͰɼ
γʔλ

θ ɼ
ϑΝΠ

ϕ ͳͲΪϦγΞจࣈΛ͜͏ͱ͕ଟ͍ɽΪϦγΞจࣈͷҰཡ p.vi রɽࢀ
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B. ୯Ґԁͱ֯ܗ֯ࡾ

ݪඪฏ໘্ͷ࠲ OΛத৺ͱ͢Δܘ 1ͷԁΛ୯Ґԁ (unit

1

1

−1

−1 ୯Ґԁ

1

O

P(cos θ, sin θ)

Q
θ

x

y

O

circle) ͱ͍͏ɽલϖʔδͷ -OPQ ΛɼࠨਤͷΑ͏ʹ୯Ґԁͷ

ʢ্ͷʣதʹඳ͍ͯΈΑ͏ɽͦͷΑ͏ʹ͢Ε

cos θ = OQ =ʢPͷ x࠲ඪʣ
sin θ = QP =ʢPͷ y࠲ඪʣ

tan θ = QP
OQ

=
Pͷ y࠲ඪ
Pͷ x࠲ඪ

=ʢઢ OPͷ͖ʣ

ͱͳΔɽ

ʲྫ 26ʳ ӈͷ֤ਤʹ͍ͭͯɼ 1.

1
1

O

P

Q
60◦

x

y

O

2.

1
1

O

P

30◦
x

y

O

3.

1
1

O

P

50◦

x

y

O

 P ͷ࠲ඪΛͦΕͧΕٻΊͳ͞

͍ɽͨͩ͠ɼ3.ʹ͍ͭͯʮ֯ࡾ

ൺͷද (p.207)ʯΛ༻͍ͳ͍͞ɽ

ʲղʳ

1. -OPQ 3ลͷ͕͞ 1, 1
2
,

√
3

2
Ͱ͋ΔͷͰɼPͷ࠲ඪ




1
2
,

√
3

2




2. P͔ΒਨઢΛ࢝ઢԼΖͤ 1.ͱಉ͕֯͡ܗ֯ࡾͰ͖ΔͷͰɼPͷ࠲ඪ



√
3

2
,

1
2




3. P ͷ x ඪ࠲ cos 50◦ ʹɼy ඪ࠲ sin 50◦ ʹҰக͢Δɽʮ֯ࡾൺͷද (p.207)ʯ͔Β P ͷ࠲ඪ

(0.6428, 0.766)Ͱ͋Δɽ

θͷΛ͍Ζ͍Ζม͑ͯΈΑ͏ɽ

1

O

P

Q
θ

1
1

O

P

Q
θ

x

y

O

Ϻ૿Ճ
=⇒

1

O

P

Q
θ

1

1

O

P

Q
θ

x

y

O

Ϻ૿Ճ
=⇒

1

O

P

Q

θ

1

1

O

P

Q

θ

x

y

O

!

ඪฏ໘্࠲

ʹඳ͘

ৗʹ୯Ґԁप্ʹ͋Δ PΛ֯ (angular point)ͱ͍͏*10ɽ

্ͷਤʹ͓͍ͯɼ֯ θ ͷେ͖͞ɼ֯ PͷҐஔͰܾ·Δɽθ ͷ૿Ճʹ

O
X

P

θ

ઢ࢝

ಈ
ܘ

͍ɼ֯ Pܭ࣌ճΓʹճΔɽ͜ͷͱ͖ɼճస͢Δઢ OPΛಈܘ (radial

vector)ɼݻఆ͞Εͨઢ OXΛ࢝ઢ (initial line)ͱ͍͏ɽ

*10 ͜ͷʮ֯ʯͱ͍͏༻ޠ 13th-note ͷޠͰ͋ΔͷͰҙͷ͜ͱɽ
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ʲ࿅श 27ɿࣼล͕ 1Ͱ͋Δ֯ܗ֯ࡾʳ
(1) ӈͷ֯ܗ֯ࡾ Bʹ͍ͭͯɼࣼลҎ֎ͷ 2ลͷ͞ΛٻΊͳ͍͞ɽ

(2) ࣼลͷ͕͞ 1ɼఈลͷ͕͞ 12
13
Ͱ͋Δ֯ܗ֯ࡾʹ͍ͭͯɼର

ลͷ͞ΛٻΊͳ͍͞ɽ

1

45◦
B

ʲղʳ

(1) 3ลͷ͕͞ 1, 1,
√

2ͷ֯ܗ֯ࡾΛ 1√
2
ഒʹॖখͨ͠ͷͳͷͰɼࣼ !

√
2

45◦

=⇒ 1

45◦ B

ลҎ֎ͷล 2ลͱ 1
√

2
ʹͳΔɽ

(2) ରลͷ͞Λ xͱ͓͘ͱɼࡾฏํͷఆཧΑΓ

x2 +
(

12
13

)2
= 12 ⇔ x2 = 132 − 122

132 = 25
132

Ͱ͋ΔͷͰɼx =
√

25
132 =

5
13
ͱͳΔɽ

ʲ࿅श 28ɿ୯Ґԁͱ֯ʳ
ӈਤʹ͍ͭͯɼҎԼͷ͍ʹ͑ͳ͍͞ɽ

1
1

O

P

45◦
x

y

O

(1) ಈܘͱ࢝ઢͲΕ͔ɽӈਤʹॻ͖ࠐΈͳ͍͞ɽ

(2) ֯ Pͷ࠲ඪΛͦΕͧΕٻΊͳ͍͞ɽ

ʲղʳ

(1) ӈཝ֎ͷΑ͏ʹͳΔɽ !

1

ಈܘ

ઢO࢝

P

x

y

O

(2) P͔ΒਨઢΛ࢝ઢԼΖͤɼ3ล͕ 1√
2
, 1√

2
, 1ͷ͕֯ܗ֯ࡾͰ͖

ΔͷͰɼPͷ࠲ඪ



1
√

2
,

1
√

2


Ͱ͋Δɽ

C. ൺͷ֦ு֯ࡾ

֯ Pͷಈ͘ൣғΛୈ 2͛ʹݶΕɼಷ֯ͷ֯ࡾൺͷఆٛΛಘΔɽ
0◦ ͔Β 180◦ ·Ͱͷ֯ࡾൺ

 OΛݪͱ͢Δ࠲ඪฏ໘্ʹ୯Ґԁͷ্ΛͱΓɼͦͷप্ʹ֯ PΛͱΔɽx࣠ͷਖ਼ͷ෦ OX

1

1

1

−1
X

cos θ

sin θ
P(x, y)

θ

x

y

O

ʹର͠ɼ∠POX = θ (0◦ % θ % 180◦)ͱ͢Δͱ͖

cos θ =ʢ֯ Pͷ x࠲ඪʣ

sin θ =ʢ֯ Pͷ y࠲ඪʣ

tan θ =
ʢ֯ Pͷ y࠲ඪʣ
ʢ֯ Pͷ x࠲ඪʣ

= *11ʢಈܘ OPͷ͖ʣ

ͱ͢Δɽͨͩ͠ɼ֯ Pͷ x࠲ඪ͕ 0ͷͱ͖ɼͭ·Γɼθ = 90◦ ͷͱ͖ tan θΛఆٛ͠ͳ͍ɽ

*11 ͜ͷ߸ɼʢಈܘ OP ͷ͖ʣ=
ʢ P ͷ y ඪʣ−ʢ࠲ O ͷ y ඪʣ࠲
ʢ P ͷ x ඪʣ−ʢ࠲ O ͷ x ඪʣ࠲

Ͱ͋Δ͜ͱ͔Βಋ͔ΕΔɽ
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ʲྫ 29ʳ

ਤ I

1

1

1

−1
XQ

P

120◦

x

y

O

ਤ II

1 1

1

−1
XS

180◦

x

y

O

ਤ III

1

1

−1
X
x

y

O
1. ਤ Iͷ֯ Pɼਤ IIͷ֯ Sͷ࠲ඪΛٻΊΑɽ

2. cos 120◦, sin 120◦, tan 120◦, cos 180◦, sin 180◦, tan 180◦ ͷΛٻΊͳ͍͞ɽ

3. ∠AOX = 135◦ ͱͳΔͱ͖ͷ֯ Aͷ͓ΑͦͷҐஔΛਤ IIIʹॻ͖ࠐΈɼAͷ࠲ඪΛ͑Αɽ

4. sin 135◦ɼcos 135◦ɼtan 135◦ ͷΛٻΊΑɽ

ʲղʳ

1. ∠POQ = 60◦ ΑΓɼ-OPQ  3 ล͕ 1
2
,

√
3

2
, 1 ͷ֯ܗ֯ࡾͰ͋Δ͔

ΒɼP

−

1
2
,

√
3

2


Ͱ͋Δɽ

·ͨɼਤ IIʹ͍ͭͯ S(−1, 0)Ͱ͋Δɽ

2. cos 120◦ = − 1
2
, sin 120◦ =

√
3

2
, tan 120◦ =

√
3

2

− 1
2

= −
√

3

cos 180◦ = −1, sin 180◦ = 0, tan 180◦ = 0
−1
= 0

3. ӈཝ֎ͷΑ͏ʹͳΓɼ-AOB  3 ลͷ͕͞
√

2
2
,

√
2

2
, 1 ͷ֯֯ࡾ !

1

1

1

−1
XB

√
2

2

−
√

2
2

A

135◦

x

y

O

Ͱ͋ΔͷͰɼPܗ

−
√

2
2
,

√
2

2


Ͱ͋Δɽ

4. cos 135◦ = −
√

2
2
, sin 135◦ =

√
2

2
, tan 135◦ =

√
2

2

−
√

2
2

= −1

D. ΊΔٻൺ͔Β֯Λ֯ࡾ

ʢp.207ͷ֯ࡾൺͷදΛ༻͍ͣʹʣ֯ࡾൺ͔Β֯ΛٻΊΔ͜ͱΛ͑ߟΑ͏ɽͦͷͨΊʹɼ୯ҐԁΛॻ͍

ͯɼ͕֯Ͳ͜ʹ͋Δͷ͔Λॻ͖ࠐΊΑ͍ɽ

ʲྫ 30ʳ cos θ = − 1
2
Λຬͨ͢ θΛٻΊ͍ͨɽͦΕʹ

1

1

1

−1
X

Q

ઢ m

P

θ

x

y

O

ʢ֯ Pͷ Ξ =ඪʣ࠲ − 1
2

ͱͳΕΑ͍ɽઢ m : Ξ = − 1
2
ͱ୯Ґԁͷަӈਤͷ P ʹͳΓɼ

∠POQ = Π Ͱ͋ΔɽΑͬͯɼਤதͷ֯ θ  Ͱ͋Δ͔Β θ =  ͱΘ͔Δɽ

ʲղʳ Ξ : x

Π : -OPQ 3ลͷ͕͞ 1ɼ
√

3
2
ɼ

1
2
ͷ֯ܗ֯ࡾͳͷͰ ∠POQ = 60◦

 : θ = ∠POX = 180◦ − ∠POQ = 120◦ɽ
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ʲ ه҉ 31ɿ֦ு͞Εͨ֯ࡾൺʳ
ਤ I

1

1

−1
X
x

y

O

ਤ II

1

1

−1
X
x

y

O

ਤ III

1

1

−1
X
x

y

O
1. ∠POX = 30◦ ͱͳΔ֯ PΛਤ Iʹॻ͖ࠐΈɼcos 30◦, sin 30◦, tan 30◦ ͷΛٻΊΑɽ

ʢਤʹॻ͖ࠐΉ͓ΑͦͷҐஔͰΑ͍ɼ͜ΕҎԼͷͰಉ༷Ͱ͋Δɽʣ

2. ∠QOX = 150◦ ͱͳΔ֯ QΛਤ IIʹॻ͖ࠐΈɼcos 150◦, sin 150◦, tan 150◦ ͷΛٻΊΑɽ

3. ∠ROX = 90◦ ͱͳΔ֯ RΛਤ IIIʹॻ͖ࠐΈɼcos 90◦, sin 90◦ ͷΛٻΊΑɽ

ʲղʳ

1. ֯ PͷҐஔɼӈཝ֎ͷਤͷΑ͏ʹͳΔɽృΓͭͿ͞Εͨ֯ܗ֯ࡾ !

1
1

O

P

30◦
x

y

Oͷ 3ล
√

3
2
, 1

2
, 1Ͱ͋ΔͷͰɼP

( √
3

2
, 1

2

)
ͱͳΓɼ

cos 30◦ =
√

3
2
, sin 30◦ = 1

2
, tan 30◦ =

1
2√
3

2

=
1
√

3
2. ֯ PͷҐஔɼӈཝ֎ͷਤͷΑ͏ʹͳΔɽృΓͭͿ͞Εͨ֯ܗ֯ࡾ !

1
1

O

P
150◦

x

y

Oͷ 3ล
√

3
2
, 1

2
, 1Ͱ͋ΔͷͰɼP

(
−
√

3
2
, 1

2

)
ͱͳΓɼ

cos 150◦ = −
√

3
2
, sin 150◦ = 1

2
, tan 150◦ =

1
2

−
√

3
2

= − 1
√

3
3. ֯ PͷҐஔɼӈཝ֎ͷਤͷΑ͏ʹͳΔɽP (0, 1)Ͱ͋Γɼ !

1
1

O

P

90◦
x

y

O
cos 90◦ = 0, sin 90◦ = 1

ʲ࿅श 32ɿ֯ࡾൺΛؚΉํఔࣜʙͦͷ̍ʙʳ

sin θ = 1
2
Λຬͨ͢ θΛٻΊ͍ͨɽͦΕʹ

1
1

1

1

−1
X

QQ′

ઢ m 1
2 PP′

θ
θ

x

y

O

ʢ֯ͷ Ξ =ඪʣ࠲ 1
2

ͱͳΕΑ͍ɽઢ m : Ξ = 1
2
ͱ୯Ґԁͷަӈਤͷ֯ Pɼ

P’ʹͳΓɼ∠POQ ∠P’OQ’ Π ʹ͍͠ɽΑͬͯɼsin θ = 1
2
ͷղ θ =  , Τ ʹͳΔɽ

ʲղʳ Ξ : y

Π : -OPQ -OP’Q’ 3ล͕ 1,
√

3
2
, 1

2
ͷ֯ܗ֯ࡾͳͷͰ

∠POQ = ∠P’OQ’ = 30◦

 : ∠POX = 30◦ Τ : ∠P’OX = 180◦ − ∠P’OQ’ = 150◦ɽ
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ʲ࿅श 33ɿ֯ࡾൺΛؚΉํఔࣜʙͦͷ̎ʙʳ
ҎԼͷࣜΛຬͨ͢ θΛٻΊΑɽͨͩ͠ 0◦ % θ % 180◦ ͱ͢Δɽ

(1) cos θ = −
√

3
2

(2) sin θ =
√

2
2

(3) tan θ = −
√

3 (4) sin θ = 1

ʲղʳ

(1)ʢ֯ͷ x࠲ඪͷʣ=
√

3
2
ͱͳΕΑ͍ɽͦͷΑ͏ʹͳΔͷɼ ! 1

√
3

2
1

1

−1
X

Q

P
θ

x

y

Oӈཝ֎ͷ PͰ͋Δɽ-OPQลͷ͕͞ 1
2

: 1 :
√

3
2
ͷ֯֯ࡾ

ͳͷͰܗ ∠POQ = 30◦ɽͭ·Γɼθ = 180◦ − 30◦ = 150◦ɽ

(2)ʢ֯ͷ y࠲ඪͷʣ=
√

2
2
ͱͳΕΑ͍ɽͦͷΑ͏ʹͳΔ 2 ! 1

1

1

1

−1
X

QQ′

√
2

2

PP′

θθ

x

y

O

ͭଘ͠ࡏɼӈཝ֎ͷ PɼP’Ͱ͋Δɽ-OPQɼ-OP′Q′ ͱ֯ೋ

ลܗ֯ࡾͰ͋ΔͷͰ ∠POQ = 45◦, ∠P′OQ′ = 45◦ɽ

ͭ·Γɼθ = 45◦ɼ·ͨɼθ = 180◦ − 45◦ = 135◦ɽ

(3) ಈܘ OPͷ͕͖ −
√

3ʹͳΕΑ͍ɽͦͷΑ͏ͳӈཝ֎ͷ P !

1

1

−1
X

y = −
√

3x
Q

P

√
3

1

θ

x

y

O
Ͱ͋Δɽ

-OPQลͷ͕͞ 1 : 2 :
√

3ͷ֯ܗ֯ࡾͳͷͰ ∠POQ = 60◦ɽ

ͭ·Γɼθ = 180◦ − 60◦ = 120◦ɽ

(4)ʢ֯ͷ y࠲ඪͷʣ= 1 ͱͳΕΑ͍ɽͦͷΑ͏ʹͳΔɼӈ !

1

1

−1
X

y = 1

θ

x

y

Oཝ֎ͷ PͰ͋Δ͔Βɼθ = 90◦ɽ

ʲ ൃ ల 34ɿ֯ࡾൺΛؚΉෆࣜʳ
ҎԼͷࣜΛຬͨ͢ θΛٻΊΑɽͨͩ͠ 0◦ % θ % 180◦ ͱ͢Δɽ

1 cos θ % −
√

3
2

2 sin θ >
√

2
2

3 tan θ > −
√

3

ʲղʳ

1 ্ͷ୯Ґԁप্ʹ͓͍ͯʢx࠲ඪͷʣ% −
√

3
2
Ͱ͋ΕΑ

͍ɽ

ͦͷΑ͏ʹͳΔͷɼӈཝ֎ͷଠઢ෦Ͱ͋ΔͷͰɼ !
1

1

−1
X

P

150◦

x

y

O

150◦ " θ " 180◦ɽ

2 ্ͷ୯Ґԁप্ʹ͓͍ ʢͯy࠲ඪͷʣ>
√

2
2
Ͱ͋ΕΑ͍ɽ !

1

1

−1
X

PP′

45◦135◦

x

y

O x

y

O
ͦͷΑ͏ʹͳΔͷɼӈཝ֎ͷଠઢ෦Ͱ͋ΔͷͰɼ

45◦ < θ < 135◦ɽ

3 ্ͷ୯Ґԁप্ʹ͓͍ ʢͯಈܘͷ͖ʣ> −
√

3Ͱ͋ΕΑ͍ɽ

ͦͷΑ͏ʹͳΔͷɼӈཝ֎ͷଠઢ෦Ͱ͋ΔͷͰɼ !

1

1

−1
X

y = −
√

3x
P

120◦

x

y

O
0◦ " θ < 90◦ɼ120◦ < θ " 180◦ɽ
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ʲ࿅श 35ɿ༗໊֯ͷ֯ࡾൺʳ
0◦ɼ30◦ɼ45◦ɼ60◦ɼ90◦ɼ120◦ɼ135◦ɼ150◦ɼ180◦ ͷ֯ࡾൺͷΛͦΕͧΕٻΊΑɽ

ʲղʳ
θ 0◦ 30◦ 45◦ 60◦ 90◦ 120◦ 135◦ 150◦ 180◦

sin θ 0 1
2

√
2

2

√
3

2
1

√
3

2

√
2

2
1
2

0

cos θ 1
√

3
2

√
2

2
1
2

0 − 1
2

−
√

2
2

−
√

3
2

−1

tan θ 0 1√
3

1
√

3 ͳ͠ −
√

3 −1 − 1√
3

0

͜ΕΒͷɼ୯ҐԁΛ༻͍͍ͯͭͰಋ͚ΔΑ͏ʹ͓ͯ͜͠͏ɽ·ͨɼ90◦ Ҏ্ͷ༗໊֯Ͱ

ͳ͍֯ͷ֯ࡾൺͷɼp.207 ͷ֯ࡾൺͷදɼh 90◦ + θ ͷ֯ࡾൺ (ɦp.171)ɼh 180◦ − θ ͷ֯ࡾൺʱ
(p.170)Λ༻͍ͯٻΊΔɽ

2. ֦ு͞Εͨ֯ࡾൺͷ૬ؔޓ

A. ֦ு͞Εͨ֯ࡾൺͷ૬ؔޓ

Ӷ֯ͷ֯ࡾൺʹཱ͓͍ͯͨ͠ҎԼͷࣜɼ0◦ % θ % 180◦ ʹཱ͓͍ͯ͢Δɽ
֦ு͞Εͨ֯ࡾൺͷ૬ؔޓ

֯ θ ͕ 0◦ % θ % 180◦ ͷͱ͖ɼ࣍ͷ͕ࣜΓཱͭɽʢͨͩ͠ɼi), iii), iv)ʹ

i)

ii)

iii) iv)

tan θ

sin θ cos θ

͓͍ͯɼ͕ 0ͱͳΔ߹͑ߟͳ͍ɽʣ

i) sin θɼcos θɼtan θͷؔ

tan θ = sin θ
cos θ

ii) sin θͱ cos θͷؔ

sin2 θ + cos2 θ = 1

iii) tan θͱ sin θͷؔ

1 + 1
tan2 θ

= 1
sin2 θ

iv) cos θͱ tan θͷؔ

tan2 θ + 1 = 1
cos2 θ

ӈਤͷ୯Ґԁʹ͓͍ͯ cos θ = x, sin θ = yͰ͋Γ

1

1

1

−1 cos θ

sin θ
P(x, y)

θ

x

y

O

tan θ =
y
x
= sin θ

cos θ

 tan ͷఆٛͰ͋ͬͨ*12 ɽ·ͨɼࡾฏํͷఆཧΑΓ x2 + y2 = 1

Ͱ͋Δ͔Β

sin2 θ + cos2 θ = 1

͕Γཱͭɽ͜ͷ͔ࣜΒɼӶ֯ͷ࣌ͱಉ͡Α͏ʹ iii), iv)ಋ͔ΕΔʢࣗྗͰಋ͚ΔΑ͏࿅श͠Α͏ʣɽ

*12 p.162 ͷ٭Λࢀরͷ͜ͱ
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ʲྫ 36ʳ࣍ͷʹ͑Αɽͨͩ͠ 0◦ % α % 180◦ Ͱ͋Δɽ

1. sinα = 3
5
ͷͱ͖ɼcosαɼtanαͷΛٻΊΑɽ

2. cosα = 1
3
ͷͱ͖ɼsinαɼtanαͷΛٻΊΑɽ

ެࣜ ii)ɼiii)ɼiv)Λ༻͍Δͱ͖ɼsinෛͷʹͳΒͳ͍͜ͱʹҙͯ͠ղ͘ඞཁ͕͋Δɽ

ҰํɼcosɼtanͷɼෛͷͱΓ͏Δ͜ͱʹҙ͠Α͏ɽ

ʲղʳ

1. cos2 α + sin2 α = 1ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ

cos2 α = 1 − sin2 α = 1 −
(

3
5

)2
= 16

25

Αͬͯɼcosα = ±
√

16
25
= ± 4

5
ɽ

·ͨɼtanα = sinα
cosα

ΑΓɼ !ʰ֯ࡾൺͷ૬ؔޓ i)ʱ

cosα = 4
5
ͷͱ͖ tanα =

3
5
4
5

=
3
4 ! cosα = ± 4

5
, tanα = ± 3

4
ʢෳ߸ಉॱʣ

ͱॻ͍ͯΑ͍cosα = − 4
5
ͷͱ͖ tanα =

3
5

− 4
5

= − 3
4

2. cos2 α + sin2 α = 1ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ

sin2 α = 1 − cos2 α = 1 −
(

1
3

)2
= 8

9

sinα $ 0ͳͷͰɼsinα =
√

8
9
=

2
√

2
3
ɽ ! 0◦ % α % 180◦ ͷͱ͖ɼఆ͔ٛΒ

sinα $ 0ɽ

·ͨɼtanα = sinα
cosα

ΑΓ tanα =
2
√

2
3
1
3

= 2
√

2Ͱ͋Δɽ !ʰ֯ࡾൺͷ૬ؔޓ i)ʱ
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ʲ ه҉ 37ɿtan θͱ cos θͱͷؔʳ

cos2 θ + sin2 θ = 1͔Βɼࣜ 1 + tan2 θ = 1
cos2 θ

, 1 + 1
tan2 θ

= 1
sin2 θ

Λಋ͚ɽ

ʲղʳ cos2 θ + sin2 θ = 1ͷ྆ลΛ cos2 θͰׂΔͱ

1 + sin2 θ
cos2 θ

= 1
cos2 θ

⇔ 1 + tan2 θ = 1
cos2 θ

#

cos2 θ + sin2 θ = 1ͷ྆ลΛ sin2 θͰׂΔͱ

cos2 θ

sin2 θ
+ 1 = 1

sin2 θ

⇔ 1
tan2 θ

+ 1 = 1
sin2 θ

#

ʲ࿅श 38ɿ֯ࡾൺͷ૬ؔޓͷར༻ʙͦͷ̏ʙʳ
ʰ֦ு͞Εͨ֯ࡾൺͷ૬ؔޓʱΛ࣍ͯͬͷʹ͑Αɽͨͩ͠ 0◦ % α % 180◦ Ͱ͋Δɽ

(1) cosα = −
√

7
4
ͷͱ͖ɼsinαɼtanαͷΛٻΊΑɽ

(2) sinα =
√

2
3
ͷͱ͖ɼcosαɼtanαͷΛٻΊΑɽ

(3) tanα = 7ͷͱ͖ɼcosαɼsinαͷΛٻΊΑɽ

ʲղʳ

(1) cos2 α + sin2 α = 1ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ

sin2 α = 1 − cos2 α = 1 −
(
−
√

7
4

)2

= 9
16

sinα $ 0ͳͷͰɼsinα =
√

9
16
=

3
4
ɽ ! 0◦ % α % 180◦ ͷͱ͖ɼఆ͔ٛΒ

sinα $ 0ɽ

·ͨɼtanα = sinα
cosα

=
3
4

−
√

7
4

= − 3√
7
= − 3

√
7

7

(2) cos2 α + sin2 α = 1ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ

cos2 α = 1 − sin2 α = 1 −
( √

2
3

)2

= 7
9

Αͬͯɼcosα = ±
√

7
9
= ±

√
7

3
ɽ

·ͨɼtanα = sinα
cosα

ΑΓɼ !ʰ֯ࡾൺͷ૬ؔޓ i)ʱ

cosα =
√

7
3
ͷͱ͖ tanα =

√
2

3√
7

3

=

√
2√
7
=

√
14
7 ! cosα = ±

√
7

3
, tanα = ±

√
14
7

ʢෳ߸ಉॱʣ

ͱॻ͍ͯΑ͍cosα = −
√

7
3
ͷͱ͖ tanα =

√
2

3

−
√

7
3

= −
√

14
7
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(3) tan2 α + 1 = 1
cos2 α

ΑΓ ؔޓൺͷ૬֯ࡾ! iv)

cos2 α = 1
1 + tan2 α

= 1
1 + 72 =

1
50

Αͬͯɼcosα = ±
√

1
50
= ±

√
2

10
Ͱ͋Δɽ

·ͨɼtanα = sinα
cosα

ΑΓ !ʰ֯ࡾൺͷ૬ؔޓ i)ʱ

7 = sinα
±
√

2
10

∴ sinα = 7 ×
(
±
√

2
10

)
= ± 7

√
2

10

0 % sinαͰ͋ΔͷͰɼsinα = − 7
√

2
10

ෆదɽΑͬͯ ɼ୯ҐԁΛॻ͚ɼtanࡍ࣮! ͷ
͕ਖ਼Ͱ͋Δ͜ͱ͔Βɼcos ਖ਼ͷ
͔͋͠Γ͑ͳ͍͜ͱ͕Θ͔Δɽ

cos α =
√

2
10
, sin α = 7

√
2

10

ʲ࿅श 39ɿ֯ࡾൺͷࢉܭʳ
ͷࣜΛ؆୯ʹͤΑɽ࣍

(1) (sin θ + cos θ)2 + (sin θ − cos θ)2 (2) cos θ
1 + sin θ

− cos θ
1 − sin θ

ʲղʳ

(1) (sin θ + cos θ)2 + (sin θ − cos θ)2

= (sin2 θ + 2 sin θ cos θ + cos2 θ) + (sin2 θ − 2 sin θ cos θ + cos2 θ)

= 2(sin2 θ + cos2 θ)
= 2 !ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ

(2) cos θ
1 + sin θ

− cos θ
1 − sin θ

=
cos θ (1 − sin θ) − cos θ (1 + sin θ)

(1 + sin θ) (1 − sin θ)
!௨ͨ͠

= −2 cos θ sin θ
1 − sin2 θ

= − 2 cos θ sin θ
cos2 θ

!ʰ֯ࡾൺͷ૬ؔޓ ii)ʱ

= − 2 sin θ
cos θ

= −2 tan θ !ʰ֯ࡾൺͷ૬ؔޓ i)ʱ
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B. 180◦ − θͷ֯ࡾൺ

ʲྫ 40ʳ ӈͷ୯Ґԁʹ͓͍ͯɼ֯ P ͷ࠲ඪ (0.891, 0.454) Ͱ͋Δɽ

1

1

−1

P′ P

θ′
θ

x

y

O

ҎԼͷ͍ʹ͑Αɽ

1. cos θ, sin θΛٻΊΑɽ 2. ਤதͷ θ′ Λ θͰදͤɽ

3. P′ ͷ࠲ඪΛٻΊΑɽ 4. cos θ′, sin θ′ ΛٻΊΑɽ

ʲղʳ

1. ֯ Pͷ࠲ඪ (0.891, 0.454)ͳͷͰɼcos θ = 0.891ɼsin θ = 0.454ɽ
2. θ + θ′ = 180◦ ͳͷͰɼθ′ = 180◦ − θɽ
3. Pͱ y࠲ඪ͕Ұக͍ͯ͠ΔͷͰɼP′ (−0.891, 0.454)ɽ ! P′ ɼy ࣠ʹ͍ͭͯ P ͱରশͰ

͋Δɽ4. P′ ͷ࠲ඪ (−0.891, 0.454)ͳͷͰɼcos θ′ = −0.891ɼsin θ′ = 0.454ɽ

ӈਤͷΑ͏ʹɼ୯Ґԁप্ʹ֯ θ ͷಈܘ OP ͱ֯ 180◦ − θʢ= θ′ θ′ = 180◦ − θ

1

1

−1

P′(−x, y) P(x, y)

θ′
θ

x

y

O

ͱ͢Δʣͷಈܘ OP′ ΛͱΔɽ

 Pͷ࠲ඪΛ (x, y)ͱ͢Δͱɼ P′ ͷ࠲ඪ (−x, y)Ͱ͋Γ

sin θ′ = y = sin θ, cos θ′ = −x = − cos θ,

tan θ′ =
y
−x
= − y

x
= − tan θ

ͱද͢͜ͱ͕Ͱ͖Δɽ͜͜Ͱɼθ′ = 180◦ − θͰ͋Δ͔Βɼ࣍ͷΑ͏ʹ·ͱΊΔ͜ͱ͕Ͱ͖Δɽ
180◦ − θͷ֯ࡾൺ

֯ θ͕ 0◦ % θ % 180◦ ͷ֯ࡾൺʹ͓͍ͯ θ′ = 180◦ − θ

1

1

−1

P′(−x, y) P(x, y)

θ
θ′

x

y

O

sin(180◦ − θ) = sin θ
cos(180◦ − θ) = − cos θ
tan(180◦ − θ) = − tan θ

͕Γཱ ʢͭͨͩ͠ɼtan 90◦ ͑ߟͳ͍ʣɽ

ͭ·Γɼ90◦ < θ % 180◦ ͷ֯ࡾൺɼ0◦ % θ < 90◦ ͷ֯ࡾൺʹͳ͓ͯ͠ɼͦͷΛٻΊΔ͜ͱ͕Ͱ͖Δɽ

ʲྫ 41ʳ࣍ͷࣜΛຬͨ͢Α͏ʹ ͷதʹ 90◦ ΑΓখ͍֯͞ΛೖΕΑɽ

1. sin 100◦ = sin 2. cos 179◦ = − cos 3. tan 125◦ = − tan

ʲղʳ

1. sin 100◦ = sin(180◦ − 80◦) = sin 80◦ ! sin(180◦ − θ) = sin θ

2. cos 179◦ = cos(180◦ − 1◦) = − cos 1◦ ! cos(180◦ − θ) = − cos θ

3. tan 125◦ = tan(180◦ − 55◦) = − tan 55◦ ! tan(180◦ − θ) = − tan θ
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͜ͷࣜ҉͢هΔΑ͏ͳͷͰͳ͍ɽʮ180◦ − θͷ֯ࡾൺ θ͚ͩΛ֯ࡾͨͬൺͰදͤΔʯ͜

ͱΛཧղ͠ɼඞཁͳͱ͖ʹɼ্ͷΑ͏ʹ୯ҐԁΛඳ͖ɼಋग़Ͱ͖ΔΑ͏ʹ͓ͯ͜͠͏ɽ

ʲྫ 42ʳ p.207Λ༻͍ͯɼcos 110◦, sin 110◦, tan 110◦ ͷΛٻΊΑɽ

ʲղʳ ʰ180◦ − θͷ֯ࡾൺʱΑΓɼcos 110◦ = − cos 70◦ Ͱ͋Δɽp.207

ͷද͔Β cos 70◦ = 0.3420Ͱ͋ΔͷͰɼcos 110◦ = −0.3420ɽಉ༷ʹͯ͠ !ʰ90◦ + θ ͷ֯ࡾൺʱΛ༻͍ͯ
Α͍ɽͦͷ߹ɼcos 110◦ =
− sin 20◦ = −0.3420 ͱͳΔɽsin 110◦ = sin 70◦ = 0.9397, tan 110◦ = − tan 70◦ = −2.7475

C. 90◦ + θͷ֯ࡾൺ

ӈਤͷΑ͏ʹɼ୯Ґԁप্ʹ֯ θͷಈܘ OPͱ֯ 90◦ + θʢ= θ′ ͱ
θ′ = 90◦ + θ

1

1

−1

P(x, y)

P′(−y, x)

Q

Q′

θ
θ′

x

y

O

͢Δʣͷಈܘ OP′ ΛͱΔɽ

 P ͷ࠲ඪΛ (x, y) ͱ͢Δͱɼ-OPQ ͱ -OP′Q′ ߹ಉͳͷͰɼ

 P′ ͷ࠲ඪ (−y, x)ͱͳΔ͔Β

sin θ′ = x = cos θ, cos θ′ = −y = − sin θ,

tan θ′ = x
−y
= − x

y
= − 1

tan θ

ͱද͢͜ͱ͕Ͱ͖Δɽ͜͜Ͱɼθ′ = 90◦ + θͰ͋Δ͔Βɼ࣍ͷΑ͏ʹ·ͱΊΔ͜ͱ͕Ͱ͖Δɽ
90◦ + θͷ֯ࡾൺ

֯ θ͕ 0◦ % θ % 90◦ ͷ֯ࡾൺʹ͓͍ͯ θ′ = 90◦ + θ

1

1

−1

P(x, y)

P′(−y, x)

θ
θ′

x

y

O

sin(90◦ + θ) = cos θ

cos(90◦ + θ) = − sin θ

tan(90◦ + θ) = − 1
tan θ

͕Γཱ ʢͭͨͩ͠ɼtan 90◦ ͑ߟͳ͍ʣɽ

ʲྫ 43ʳ࣍ͷࣜΛຬͨ͢Α͏ʹ ͷதʹ 90◦ ΑΓখ͍֯͞ΛೖΕΑɽ

1. sin 100◦ = cos 2. cos 179◦ = − sin 3. tan 125◦ = − 1
tan

ʲղʳ

1. sin 100◦ = sin(90◦ + 10◦) = cos 10◦ ! sin(90◦ + θ) = cos θ

2. cos 179◦ = cos(90◦ + 89◦) = − sin 89◦ ! cos(90◦ + θ) = − sin θ

3. tan 125◦ = tan(90◦ + 35◦) = − 1
tan 35◦

! tan(90◦ + θ) = − 1
tan θ

͜ͷࣜ҉͢هΔΑ͏ͳͷͰͳ͍ɽʮ90◦ + θͷ֯ࡾൺ θ͚ͩΛ֯ࡾͨͬൺͰදͤΔʯͱ

͍͏͜ͱΛཧղ͠ɼඞཁͳͱ͖ʹɼ্ͷΑ͏ʹ୯ҐԁΛඳ͍ͯಋग़Ͱ͖ΔΑ͏ʹ͓ͯ͜͠͏ɽ

—13th-note— 3.2 ·ൺͷ֦ு֯ࡾ · · 171



ʲ ه҉ 44ɿ90◦ + θͷ֯ࡾൺͷಋग़ʳ

ӈͷ୯Ґԁʹ͓͍ͯɼ֯ Pͷ࠲ඪ (a, b)Ͱ͋ΔɽҎԼͷ͍ʹ

1

1

−1

P

P′

θ
θ′

x

y

O

͑Αɽ

1. cos θ, sin θΛ a, bͰදͤɽ 2. ਤதͷ θ′ Λ θͰදͤɽ

3. P′ ͷ࠲ඪΛ a, bͰදͤɽ 4. cos θ′, sin θ′ Λ a, bͰදͤɽ

ʲղʳ

1. ֯ P(a, b) ͷ x ඪ͕࠲ cos θɼy ඪ͕࠲ sin θ ͳͷͰɼcos θ = aɼ
sin θ = bɽ

2. ∠POP’ = 90◦ ͳͷͰɼθ′ = 90◦ + θɽ
3. ృΓͭͿ͞Εͨ 2ͭͷ֯ܗ֯ࡾ߹ಉͳͷͰɼP′ (−b, a)ɽ
4. P′ ͷ࠲ඪ (−b, a)ͳͷͰɼcos θ′ = −bɼsin θ′ = aɽ

ʲ࿅श 45ɿ180◦ − θɼ90◦ + θͷ֯ࡾൺͷར༻ʙͦͷ̍ʙʳ

ʹͷࣜΛຬͨ͢Α͏࣍ ͷதʹ 90◦ ΑΓখ͍֯͞ΛೖΕΑɽ

(1) cos 120◦ = − cos Ξ ɼsin 120◦ = sin Π (2) cos 120◦ = − sin  ɼsin 120◦ = cos Τ

(3) tan 120◦ = − tan Φ = − 1
tan Χ

ʲղʳ

(1) ʰ180◦ − θͷ֯ࡾൺʱΑΓɼΞ : 60ɼΠ : 60
(2) ʰ90◦ + θͷ֯ࡾൺʱΑΓɼ : 30ɼΤ : 30
(3) ʰ180◦ − θͷ֯ࡾൺʱΑΓɼΦ : 60
ʰ90◦ + θͷ֯ࡾൺʱΑΓɼΧ : 30

ʲ࿅श 46ɿ180◦ − θɼ90◦ + θͷ֯ࡾൺͷར༻ʙͦͷ̎ʙʳ

ͷࣜΛ؆୯ʹ͠ͳ͍͞ɽ࣍

(1) sin 20◦ + sin 50◦ + sin 80◦ + cos 110◦ + cos 140◦ + cos 170◦

(2) cos 10◦ + cos 50◦ + cos 90◦ + cos 130◦ + cos 170◦

ʲղʳ

(1) ʰ90◦ + θͷ֯ࡾൺʱΑΓ

sin 20◦ + sin 50◦ + sin 80◦ + cos 110◦ + cos 140◦ + cos 170◦

= sin 20◦ + sin 50◦ + sin 80◦ − sin 20◦ − cos 50◦ − cos 80◦ = 0

(2) ʰ180◦ − θͷ֯ࡾൺʱΑΓ
cos 10◦ + cos 50◦ + cos 90◦ + cos 130◦ + cos 170◦

= cos 10◦ + cos 50◦ + 0 − cos 50◦ − cos 10◦ = 0
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3.3 ༨ݭఆཧɾਖ਼ݭఆཧ

1. ลͱ֯ͷ໊લ
-ABCʹ͓͍ͯɼ࣍ͷΑ͏ʹུ͢͜ͱ͕ଟ͍ɽతɼޙͰֶͿެࣜΛݟ͘͢͢ΔࣄͰ͋Δɽ

A B

C

c

ab

A B

C

∠Aɼ∠Bɼ∠Cͷେ͖͞ −→ ͦΕͧΕ AɼBɼC

ล BCɼCAɼABͷ͞ −→ ͦΕͧΕ aɼbɼc

ͨͱ͑ɼ֯
ɾAɾͷɾɾ͔ɾ͍ɾଆʹ͋Δล BCɾΛɾaɾͱɾදɾ͢͜ͱʹͳΔɽ

๏ʹ͕ͨ͠͏͜ͱͱ͢ΔɽهΓ͜ͷݶɼಛʹஅΓͷͳ͍ޙࠓ

2. ༨ݭఆཧʢୈ 2༨ݭఆཧʣ

A.  A͔ΒΈͨ༨ݭఆཧ

A͕Ӷ֯Ͱ͋Δ -ABCʹ͓͍ͯɼӈਤͷΑ͏ʹਨઢ CHΛͻ͖ɼ-BCHʹࡾฏํͷఆཧΛ༻͍Δͱ

c

ab

A B

C

H

a2 = BC2 = CH2 + BH2

= (b sin A)2 + (c − b cos A)2

= b2 sin2 A + c2 − 2bc cos A + b2 cos2 A

= b2(sin2 A + cos2 A) + c2 − 2bc cos A

= b2 + c2 − 2bc cos A

ͱ͍͏͕ࣜΓཱͭɽ͜ͷࣜ

a2 = b2 + c2 − 2bc cos A

Λʢ A͔ΒΈͨʣ༨ݭఆཧ (cosine theorem)ͱݺͿ*13ɽ

ʲྫ 47ʳ -ABCʹ͓͍ͯɼb = 3ɼc = 4
√

2ɼA = 45◦ ͷͱ͖ɼaͷΛٻΊΑɽ

ʲղʳ  A͔ΒΈΔ༨ݭఆཧΑΓ !

A B

C

45◦

a3

4
√

2
a2 = b2 + c2 − 2ab cos A = 32 +

(
4
√

2
)2 − 2 · 3 · 4

√
2 cos 45◦

= 9 + 32 − 24
√

2 ×
√

2
2
= 17

Αͬͯɼa =
√

17Ͱ͋Δɽ

*13 ୈ 2 ༨ݭఆཧ (second cosine theorem) ͱ͍͏ɽୈ 1 ༨ݭఆཧʹ͍ͭͯ p.205 Λࢀরͷ͜ͱɽ୯ʹʮ༨ݭఆཧʯͱ͍͏ͱ
͖ʹͪ͜ΒΛ͢ࢦɽ
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ʲ࿅श 48ɿ༨ݭఆཧͷར༻ʙͦͷ̍ʙʳ
ӈਤͷ -ABCʹ͍ͭͯɼҎԼͷ͍ʹ͑ͳ͍͞ɽ

B C

A

60◦(1) a, b, cɼ௨ৗͲͷลͷ͞Λද͔͢ɽӈਤʹॻ͖ࠐΈͳ͍͞ɽ

(2) b = 3ɼc = 2ͷͱ͖ɼaͷΛٻΊΑɽ

(3) a = 3
√

7ɼc = 6ͷͱ͖ɼbͷΛٻΊΑɽ

ʲղʳ

(1) ӈཝ֎ͷΑ͏ʹͳΔɽ !

B C

A

60◦

a

bc
(2) ༨ݭఆཧΑΓ a2 = b2 + c2 − 2bc cos AͳͷͰ

a2 = 32 + 22 − 2 · 3 · 2 cos 60◦

= 9 + 4 − 2 · 3 · 2 · 1
2
= 7 a > 0ΑΓɼa =

√
7Ͱ͋Δɽ

(3) ༨ݭఆཧΑΓ a2 = b2 + c2 − 2bc cos AͳͷͰ
(
3
√

7
)2
= b2 + 62 − 2 · b · 6 cos 60◦

⇔ 63 = b2 + 36 − 2 · b · 6 · 1
2

⇔ 0 = b2 − 6b − 27
⇔ (b − 9)(b + 3) = 0 b > 0ΑΓɼb = 9Ͱ͋Δɽ

B. ลͷ͞ΛٻΊΔ

ʢ A͔ΒΈͨʣ༨ݭఆཧɼA͕Ӷ֯Ͱͳͯ͘ΓཱͭɽӈԼͷਤͷΑ͏ʹɼઢ AB্ʹਨઢ CH

c

a
b

A B

C

H

Λͻ͖ɼ-BCHʹࡾฏํͷఆཧΛ༻͍Δͱ

ʢࠨลʣ= a2 = BC2 = CH2 + BH2

= {b sin (180◦ − A)}2 + {c + b cos (180◦ − A)}2

= (b sin A)2 + (c − b cos A)2 ˡʰ180◦ − θ ͷ֯ࡾൺʱ(p.170)

ʢ̖͕Ӷ֯ͷ࣌ͱಉ͡ࢉܭʹͳΔͷͰɼলུʣ

= b2 + c2 − 2bc cos A =ʢӈลʣ

֯ A͕֯ͷͱ͖ɼ্ͷࣜʹ͓͍ͯ A = 90◦ ͱ͢Εཱ͢Δɽ
༨ݭఆཧʢลͷ͞ΛٻΊΔʣ

-ABCʹ͓͍ͯɼ࣍ͷ͕ࣜΓཱͭɽ

c

ab

A B

C

A

C

B

a2 = b2 + c2 − 2bc cos A ʢ̖͔ΒΈͨ༨ݭఆཧʣ

b2 = c2 + a2 − 2ca cos B ʢ̗͔ΒΈͨ༨ݭఆཧʣ

c2 = a2 + b2 − 2ab cos C ʢ̘͔ΒΈͨ༨ݭఆཧʣ

ͨͱ͑ɼ A͔ΒݟΔΘΓʹ B͔ΒݟΔͱɼa bʹɼb cʹɼc aʹɼA Bʹͳͬͯɼ

 A͔ΒΈͨ༨ݭఆཧ B͔ΒΈͨ༨ݭఆཧͱͳΔɽ

͜ͷެࣜɼʮ2ลͱͦͷؒͷ͕͔֯Εܗ֯ࡾܾఆ͠ɼಛʹɼ͏ 1ลͷ͕ܾ͞·Δʯࣄ

࣮ʹରԠ͍ͯ͠Δɽͨͩ͠ɼ্ͷྫ (3) p.177, 181ͷΑ͏ʹʮ2ลͱͦͷؒͰͳ͍֯ʯ͕༩

͑ΒΕͨܗ֯ࡾʹ͓͍ͯɼ͜ͷ༨ݭఆཧར༻Ͱ͖Δɽ
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ʲྫ 49ʳ -ABCʹ͓͍ͯɼa = 3ɼb = 4
√

2ɼC = 135◦ ͷͱ͖ɼcͷΛٻΊΑɽ

ʲղʳ  C͔ΒΈͨ༨ݭఆཧΑΓ !

C A

B

135◦3

4
√

2

cc2 = a2 + b2 − 2ab cos C = 32 +
(
4
√

2
)2 − 2 · 3 · 4

√
2 cos 135◦

= 9 + 32 − 2 · 3 · 4
√

2 ·
(
−
√

2
2

)
= 65

c > 0ΑΓɼc =
√

65Ͱ͋Δɽ

C. ʢ֯ͷ༨ݭʣͷେ͖͞ΛٻΊΔ

 A͔Βͨݟ༨ݭఆཧ a2 = b2 + c2 − 2bc cos AΛ cos Aʹ͍ͭͯղ͚

2bc cos A = b2 + c2 − a2 ⇔ cos A = b2 + c2 − a2

2bc

ͱͳΔͷͰɼa, b, cͷେ͖͔͞Β֯ Aʢͷ༨ݭʣٻΊΔ͜ͱ͕Ͱ͖Δɽ

͜ͷࣜɼ୯ʹ༨ݭఆཧͱݺΕΔ͜ͱ͕ଟ͍ɽ

ʲྫ 50ʳ -ABCʹ͓͍ͯɼa =
√

19ɼb = 3ɼc = 5ͷͱ͖ɼAͷΛٻΊΑɽ·ͨɼcos C ΛٻΊΑɽ

ʮcos C ΛٻΊΑʯͷΑ͏ͳͰɼ֯ C ͷΛٻΊΔඞཁͳ͍ɽ

ʲղʳ -ABCʹ A͔ΒΈͨ༨ݭఆཧΛ༻͍ͯ
!

A

B C√
19

5 3cos A = b2 + c2 − a2

2bc
=

32 + 52 −
(√

19
)2

2 · 3 · 5 = 1
2

ΑͬͯɼA = 60◦ ͱͳΔɽ·ͨɼ A͔ΒΈͨ༨ݭఆཧΛ༻͍ͯ

cos C = a2 + b2 − c2

2ab
=

(√
19

)2
+ 32 − 52

2 ·
√

19 · 3
= 3

2 ·
√

19 · 3
=

1

2
√

19
!Λ༗ཧԽ͢Ε

√
19

38

c

ab

A B

C

A

C

B

༨ݭఆཧʢ֯ͷ༨ݭΛٻΊΔʣ

-ABCʹ͓͍ͯɼ࣍ͷ͕ࣜΓཱͭɽ

cos A = b2 + c2 − a2

2bc
ʢ̖͔ΒΈͨ༨ݭఆཧʣ

cos B = c2 + a2 − b2

2ca
ʢ̗͔ΒΈͨ༨ݭఆཧʣ

cos C = a2 + b2 − c2

2ab
ʢ̘͔ΒΈͨ༨ݭఆཧʣ

͜ͷࣜʮ3ลΛܾΊΕܗ֯ࡾܾఆ͠ɼ֯ͷେ͖͕ܾ͞·Δʯ͜ͱʹରԠ͍ͯ͠Δɽ

͜ͷܗͰ༨ݭఆཧΛ֮͑ͯΑ͍ɽ͍֮͑͢ํͰ֮͑ɼ͏ҰํมܗͰ͖ΕेͰ͋Δɽ
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ʲ ه҉ 51ɿ༨ݭఆཧͷࣜมܗʳ
1. ࣜ b2 = c2 + a2 − 2ca cos B͔Βɼcos BΛ a, b, cͰදࣜ͢Λಋ͚ɽ

2. ࣜ cos C = a2 + b2 − c2

2ab
͔Βɼc2 ΛٻΊΔࣜΛಋ͚ɽ

ʲղʳ

1. b2 = c2 + a2 − 2ca cos B⇔ 2ca cos B = c2 + a2 − b2

⇔ cos B = c2 + a2 − b2

2ca

2. cos C = a2 + b2 − c2

2ab
⇔ 2ab cos C = a2 + b2 − c2

⇔ c2 = a2 + b2 − 2ab cos C

3. ͷܾఆʢ̍ʣܗ֯ࡾ

A. ߹ͷܾఆ݅ɾͦͷ̍ʙ̏ล͕༩͑ΒΕͨܗ֯ࡾ

3ลͷ͞Λ༩͑Εɼܗ֯ࡾͨͩ 1ͭʹܾఆ͠ɼ༨ݭఆཧΛ༻͍ͯɼ֤ͷ֯ͷେ͖͞ΛࢉܭͰ

͖Δɽ͜Εɼܗ֯ࡾͷ߹ಉ݅ʮ3ล͕͠ ʢ͍3ล૬ʣʯʹରԠ͍ͯ͠Δɽ

ʲ࿅श 52ɿ༨ݭఆཧͷར༻ʙͦͷ̎ʙʳ

-ABCͷ 3ลͷ͕͞ a =
√

21ɼb = 4ɼc = 5ͷͱ͖

(1) AͷΛٻΊΑɽ (2) cos C ΛٻΊɼ∠CӶ͔֯ಷ͔֯͑Αɽ

ʲղʳ

(1) -ABCʹ A͔ΒΈͨ༨ݭఆཧΛ༻͍ͯ
! A

B C√
21

5 4cos A = b2 + c2 − a2

2bc
=

42 + 52 −
(√

21
)2

2 · 4 · 5 = 1
2

ΑͬͯɼA = 60◦ ͱͳΔɽ

(2)  C͔ΒΈͨ༨ݭఆཧΛ༻͍ͯ

cos C = a2 + b2 − c2

2ab

=

(√
21

)2
+ 42 − 52

2 ·
√

21 · 4
= 12 3

8 2 √21
=

√
21

14
Ͱʹɼ·ߟࢀ!

√
21

14
& 0.327 Ͱ͋

ΔͷͰɼp.207 ͷදΑΓ C & 71◦
Ͱ͋Δɽcos C ͕ਖ਼ͳͷͰ C < 90◦ ͱ͔ΔɽΑͬͯɼ∠CӶ֯Ͱ͋Δɽ

B. Ӷ֯ܗ֯ࡾɾಷ֯ܗ֯ࡾ

Ӷ֯ܗ֯ࡾͳͷ͔ɼಷ֯ܗ֯ࡾͳͷ͔ɼܗ֯ࡾͷҰ൪େ͖ͳ͕֯Ӷ͔֯ɼಷ͔֯ௐΕेͰ͋Δɽ

ʲ࿅श 53ɿӶ֯ܗ֯ࡾɾಷ֯ܗ֯ࡾʳ
3ล͕ 4, 5, 7ͷܗ֯ࡾʹ͓͍ͯɼ࠷େ͖ͳ֯Ͳ͔͜ɽ·ͨɼ͜ΕӶ͔֯ܗ֯ࡾɼಷ͔֯ܗ֯ࡾɽ
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ʲղʳ Λਤࣔ͢Δͱӈཝ֎ͷਤͷΑ͏ʹͳΓɼ͞ܗ֯ࡾ 7ͷลͷ͔ !

θ

7

4 5

͍ͷ͕֯Ұ൪େ͖͍ͱ͔Δɽͦͷ֯Λ θͱ͢Δͱ

cos θ = 42 + 52 − 72

2 · 4 · 5 = −8
2 · 4 · 5 < 0

͔Β θ > 90◦ ͱ͔ΔͷͰɼ͜ͷܗ֯ࡾಷ֯ܗ֯ࡾͰ͋Δɽ

 A͔ΒΈͨ༨ݭఆཧ cos A = b2 + c2 − a2

2ab
Λ༻͍ͯɼ࣍ͷ͕࣮ࣄಋ͔ΕΔɽ

A͕Ӷ֯ ⇔ cos A > 0 ⇔ a2 < b2 + c2

A͕֯ ⇔ cos A = 0 ⇔ a2 = b2 + c2 ʢࡾฏํͷఆཧʹҰகʣ

A͕ಷ֯ ⇔ cos A < 0 ⇔ a2 > b2 + c2

C. ߹ͷܾఆ݅ɾͦͷ̎ʙ̎ลͱͦͷؒͷ͕֯༩͑ΒΕͨܗ֯ࡾ

2 ลͱͦͷؒͷ֯Λ༩͑Εܗ֯ࡾͨͩ 1 ͭʹܾఆ͠ɼ༨ݭఆཧΛ༻͍ͯΓͷลͷ͞ͱ֯ͷେ

͖͞ΛࢉܭͰ͖Δɽ͜Εɼܗ֯ࡾͷ߹ಉ݅ʮ2 ลͱͦͷؒͷ͕֯͠ ʢ͍2 ล
͖ΐ͏

ᇄ ֯૬ʣʯʹରԠͯ͠

͍Δɽ

ʲྫ 54ʳ -ABCʹ͓͍ͯɼa = 3ɼb = 3
√

2ɼC = 135◦ ͷͱ͖ɼc, cos BͷΛٻΊΑɽ

ʲղʳ  C͔ΒΈͨ༨ݭఆཧΑΓ !

C A

B

135◦3

3
√

2

cc2 = a2 + b2 − 2ab cos C = 32 +
(
3
√

2
)2 − 2 · 3 · 3

√
2 cos 135◦

= 9 + 18 − 2 · 3 · 3
√

2 ·
(
−
√

2
2

)
= 45

c > 0ΑΓɼc = 3
√

5Ͱ͋Δɽ͞Βʹɼ B͔Βͨݟ༨ݭఆཧΑΓ

cos B =

(
3
√

5
)2
+ 32 −

(
3
√

2
)2

2 · 3
√

5 · 3
= 36 2

18
√

5
=

2
5
√

5 !ͪͳΈʹ cos A = 3
10
√

10

D. ͕͑ 2ͭ͋Δܗ֯ࡾ

2ลͱͦͷؒͰͳ͍͕֯༩͑ΒΕͨ߹ɼ༨ݭఆཧΛ༻͍ͯࢉܭͰ͖Δɽ͔͠͠ɼܾ͕ܗ֯ࡾఆ͢Δͱ

ݶΒͣɼ͕͑ 2ͭʹͳΔ߹͕͋Δɽ͜ͷʹ͍ͭͯ p.181ʹ͓͍ͯ࠶ͼऔΓ্͛ΒΕΔɽ

ʲ࿅श 55ɿ2ลͱͦͷؒͰͳ͍͕֯༩͑ΒΕͨ߹ʙͦͷ̍ʙʳ
A = 60◦ɼa = 9ɼb = 10Ͱ͋Δܗ֯ࡾʹ͓͍ͯɼcΛٻΊΑɽ

ʲղʳ  A͔ΒΈͨ༨ݭఆཧΑΓ !ɹ

c

910

A B

C

60◦ B

C
92 = 102 + c2 − 2 · 10c cos 60◦

⇔ 81 = 100 + c2 − 2 · 10c
(

1
2

)

⇔ c2 − 10c + 19 = 0 ∴ c = 5 ±
√

6 !ʰղͷެࣜ (p.63)ʱΛ༻͍ͯ
10 ±

√
100 − 76
2

=
2
(
5 ±
√

6
)

2
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4. ਖ਼ݭఆཧ

A. ֎ԁͱਖ਼ݭఆཧ

ͷܗ֯ࡾ 3ͭͷΛ௨ΔԁΛɼͦͷܗ֯ࡾͷ֎ԁ (circumscribed circle)ͱ͍

a

A

͍ɼ
ɾ
֎ԁͷத

ɾ
৺Λ֎৺ (circumcenter)ͱ͍͏*14ɽֶ AͰֶͿΑ͏ʹɼ1ͭͷࡾ

ର͠ɼ֎ԁͱ֎৺ʹܗ֯ 1ͭʹఆ·Δɽ

ͷΑ͏ʹɼ֎৺͕࣍ OͰ͋ΔӶ֯ܗ֯ࡾ -ABCΛ͑ߟɼܘ BDΛҾ͜͏ɽ

a

A B

C

O

A

̙̗ܘ

ΛҾ͘⇒ a
2R

A B

C

O

D

A

D

ɹɹ

ઢ BDԁͷܘͳͷͰ ∠BCD = 90◦ Ͱ͋Γɼ

-DBC֯ܗ֯ࡾͱ͔Γɼsin D = a
2R
Ͱ͋

Δɽԁप֯ͷఆཧΑΓ A = DͰ͋ΔͷͰ
a

2R
= sin D = sin A ⇔ a

sin A
= 2R

ಉ༷ʹɼ
b

sin B
= 2R, c

sin C
= 2RΓཱͭɽ͜ΕΒͷࣜΛɼਖ਼ݭఆཧ (sine theorem)ͱ͍͏ɽ

ਖ਼ݭఆཧͰɼසൟʹෳ (p.149ʣͷࢉܭΛඞཁͱ͢ΔͷͰɼΑ͘࿅श͠Α͏ɽ

ʲྫ 56ʳ -ABCͷ֎ԁͷܘΛ Rͱ͢ΔɽҎԼͷʹ͑ͳ͍͞ɽ

a

A

1. a = 4, sin A = 1
3
ͷͱ͖ɼRΛٻΊΑɽ

2. a =
√

7, A = 30◦ ͷͱ͖ɼRΛٻΊΑɽ

3. a =
√

6, A = 60◦ ͷͱ͖ɼRΛٻΊΑɽ

ʲղʳ ͍ͣΕɼਖ਼ݭఆཧΑΓ ! 2R = a
sin A

1. 2R = 4
1
3

= 4 × 3
1
3 × 3

= 12ͳͷͰɼR = 6ɽ

2. 2R =
√

7
sin 30◦

=

√
7 × 2

1
2 × 2

= 2
√

7ͳͷͰɼR =
√

7ɽ

3. 2R =
√

6
sin 60◦

=

√
6 × 2
√

3
2 × 2

=
2
√

6
√

2

√
3
= 2
√

2ͳͷͰɼR =
√

2ɽ

B. ֯ܗ֯ࡾɾಷ֯ܗ֯ࡾͷਖ਼ݭఆཧ

A͕֯ͷͱ͖ sin A = sin 90◦ = 1Ͱ͋Δɽ·ͨɼa = 2RͰ͋Δɽͭ·Γ
a = 2R

A B

C

O
a

sin A
= 2R྆ลͱ aͱҰகཱ͢͠Δɽ

*14 ֎৺ 3 ลͷਨೋઢͷަʹҰக͢Δɽৄ͘͠ɼֶ A Ͱѻ͏ɽ
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A͕ಷ֯ͷͱ͖ɼࠨਤͷΑ͏ʹ -ABCͷ֎ԁʹܘ BDΛҾ͘ͱ

a
2R

A B

C

D

A

D
A = ∠DAC + ∠DAB
= ∠DBC + ∠DCB ʢ͍ͣΕɼԁप֯ͷఆཧʣ

= 180◦ − D ʢ-DCBʹணʣ

Ͱ͋Δ*15ͷͰɼh 180◦ − θͷ֯ࡾൺ (ɦp.170)͔Βɼsin A = sin(180◦ −D) = sin D

ͱΘ͔Δɽ

֯ܗ֯ࡾ -DBCʹ͍ͭͯ sin D = a
2R
Ͱ͋Δ͔Βɼ࣍ͷΑ͏ʹͯ͠ਖ਼ݭఆཧ͕ࣔ͞ΕΔɽ

sin A = sin D = a
2R

⇔ a
sin A

= 2R

C. ਖ਼ݭఆཧͷ·ͱΊ

3ͭͷࣜ a
sin A

= 2R, b
sin B

= 2R, c
sin C

= 2R͔Βɼ࣍ͷΑ͏ʹ·ͱΊΔ͜ͱ͕Ͱ͖Δɽ

ਖ਼ݭఆཧ

-ABCͷ֎ԁͷܘ Rʹ͍ͭͯ

a

c

b

A B

C

A

C

B

a
sin A

= b
sin B

= c
sin C

= 2R

͕Γཱͭɽಛʹɼลͱ֯ʹ͍ͭͯ࣍ͷ 3ͭͷ͕ࣜΓཱͭɽ

a
sin A

= b
sin B

, b
sin B

= c
sin C

, c
sin C

= a
sin A

ʲྫ 57ʳ

1. a
sin A

= b
sin B

Λ aʹ͍ͭͯղ͚ɽ·ͨɼsin A = 1
3
, b = 6, sin B = 2

5
ͷͱ͖ɼaͷΛٻΊΑɽ

2. a
sin A

= b
sin B

Λ sin Aʹ͍ͭͯղ͚ɽ·ͨɼa = 2, b = 3, sin B = 3
7
ͷͱ͖ɼsin AͷΛٻΊΑɽ

ʲղʳ

1. a
sin A

= b
sin B

ͷ྆ลʹ sin A Λֻ͚ͯɼa = b sin A
sin B

ɽΑͬͯɼa =

b sin A
sin B

=
6 × 1

3
2
5

= 2
2
5

= 5

2. a
sin A

= b
sin B

ʹ͍ͭͯɼ྆ลͷٯΛͱΕ

sin A
a
= sin B

b
⇔ sin A = a sin B

b

Αͬͯɼsin A = a sin B
b

=
2 × 3

7
3
=

6
7
3
=

2
7
ɽ

*15 Ұൠʹɼԁʹ͢Δܗ࢛֯ʹ͓͍ͯɼ͍͔߹͏ 2 ֯ͷ 180◦ ͱͳΔ (p.188)ɽৄ͘͠ɼֶ A ͰऔΓѻΘΕΔɽ

—13th-note— 3.3 ༨ݭఆཧɾਖ਼ݭఆཧ· · · 179



ʲ ه҉ 58ɿਖ਼ݭఆཧͷূ໌ʳ
ӈਤʹ͍ͭͯɼԁͷܘΛ Rͱ͢Δɽ

A

B
C

b = 2R sin BΛূ໌͠ͳ͍͞ɽ

ʲղʳ ܘ ADΛͱΕɼ∠ADC = ∠BͰ͋Δɽ·ͨɼ-ACD ∠C͕ ! A

B
CD

֯ͳͷͰ sin ∠ADC = AC
DA
= b

2R
ɼҎ্ΑΓ

b
2R
= sin B ⇔ b = 2R sin B

ࣜ
b

sin B
= 2RΛ֬ೝͰ͖ΔΑ͏ʹ͠Α͏ɽ

5. ͷܾఆʢ̎ʣܗ֯ࡾ

A. ߹ͷܾఆ݅ɾͦͷ̏ʙ̍ลͱͦͷ྆ͷ͕֯༩͑ΒΕͨܗ֯ࡾ

1ลͱͦͷ྆ͷ͕֯༩͑Εɼܗ֯ࡾͨͩ̍ͭʹܾఆ͠ɼΓͷลͷ͞ɼ֯·ͨͦͷ༨ݭΛٻ

ΊΒΕΔɽ͜Εɼܗ֯ࡾͷ߹ಉ݅ʮ1ลͱͦͷ྆ͷ͕֯͠ ʢ͍2֯
͖ΐ͏

ᇄล૬ʣʯʹରԠ͍ͯ͠Δɽ

ʲ࿅श 59ɿਖ਼ݭఆཧͷར༻ʙͦͷ̎ʙʳ
(1) -ABCʹ͓͍ͯɼc = 12ɼC = 45◦ɼA = 60◦ ͷͱ͖ɼaͷͱɼ-ABCͷ֎ԁͷܘΛٻΊΑɽ

(2) -ABCʹ͓͍ͯɼb = 7ɼB = 60◦ɼc = 6ͷͱ͖ɼsin C ͷͱɼ-ABCͷ֎ԁͷܘΛٻΊΑɽ

ʲղʳ

(1) ਖ਼ݭఆཧ c
sin C

= a
sin A

, c
sin C

= 2RΑΓ !

C

AB
12

60◦

45◦a = c sin A
sin C

= 12 × sin 60◦
sin 45◦

=
12 ×

√
3

2√
2

2

=
6
√

3 × 2
√

2
2 × 2

=
12
√

3√
2
= 6
√

6

2R = c
sin C

= 12
sin 45◦

= 12 × 2√
2

2 × 2
= 12

√
2 ∴ R = 6

√
2

(2) ਖ਼ݭఆཧΑΓ b
sin B

= c
sin C

⇔ sin C
c
= sin B

b
Ͱ͋ΔͷͰ

sin C = c sin B
b

= 6 sin 60◦
7

=
6 ×

√
3

2
7

=
3
√

3
7

·ͨɼ2R = b
sin B

= 7
sin 60◦

= 7 × 2√
3

2 × 2
= 14√

3
͔Β R = 7

√
3
ɽ !༗ཧԽ͢Ε R = 7

√
3

3
ɽ͕ܗෳ

ͳΔͷͰɼ༗ཧԽͯ͠͠ͳʹࡶ

ͯ͘Α͍ɽ

ਖ਼ݭఆཧ͔Β 4 ͭͷ͜ͱ͕͔Δɽ্ͷΑ͏ʹลͷ͞ΛٻΊΔ͜ͱɼ֯ͷʢਖ਼ݭͷʣେ͖͞

ΛٻΊΔ͜ͱɼ͞Βʹɼ
ɾ
֎
ɾ

ɾ
ԁ
ɾ
ͷܘΛٻΊΔ͜ͱ (p.178)ͱɼਖ਼ݭͷൺͱลͷൺ͕͍͜͠ͱ

(p.182)Ͱ͋Δɽ
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B. ߹ͷܾఆ݅ɾͦͷ̐ʙ̎ลͱͦͷؒͰͳ͍͕֯༩͑ΒΕͨܗ֯ࡾ

p.177ͰऔΓ্͛ͨɼ2ลͱͦͷؒͰɾͳɾ͍͕֯༩͑ΒΕͨ߹Λ࠶ͼ͑ߟΑ͏ɽ

ʲ࿅श 60ɿ2ลͱͦͷؒͰͳ͍͕֯༩͑ΒΕͨ߹ʳ

(1) A = 30◦ɼa =
√

2ɼb = 2Ͱ͋Δܗ֯ࡾΛ͑ߟΑ͏ɽਖ਼ݭఆཧΛ༻͍ͯɼB = Ξ , Π ʢΞʻΠʣ

ͱΘ͔ΔɽҰํɼ༨ݭఆཧΛ༻͍ͯɼc =  , Τ ʢʻΤʣͱΘ͔Δɽ

͜͜ͰɼB = Ξ , Π ͷͱ͖ͷਤΛͦΕͧΕඳ͚ɼB = Φ ͷͱ͖ͷํ͕ c͕େ͖͍ͷͰɼ

B = Ξ ͳΒ c = Χ ɼB = Π ͳΒ c = Ω ͱΘ͔Δɽ

(2) A = 45◦ɼa = 2ɼb =
√

2Ͱ͋Δܗ֯ࡾΛ͑ߟΑ͏ɽ

ਖ਼ݭఆཧΛ༻͍Δͱ Bͷ ΊΒΕΔ͕ɼ͜ͷ͏ͪٻ2ͭ B = Ϋ ͷΈద͢Δɽ

ఆཧΛ༻͍Δͱݭɼ༨ࡍ࣮ cͷ ΊΒΕΔ͕ɼ͜ͷ͏ͪٻ2ͭ c = έ ͷΈద͍ͯ͠Δɽ

ʲղʳ

(1) ਖ਼ݭఆཧ a
sin A

= b
sin B

Λ༻͍ͯ

sin B = 2 sin 30◦√
2

=
2 · 1

2√
2
=

√
2

2

ΑΓɼB =
ʢΞʣ

45◦ ,
ʢΠʣ

135◦ ɽ࣍ʹɼ Aʹ͍ͭͯͷ༨ݭఆཧ͔Β
(√

2
)2
= 22 + c2 − 2 · 2 · c cos 30◦

⇔ 2 = 4 + c2 − 2 · 2c ·
√

3
2

⇔ c2 − 2
√

3c + 2 = 0 ∴ c = 2
√

3 ±
√

12 − 8
2

=
√

3 ± 1

ͱͳΔ͔Βɼc =
ʢʣ

√
3 − 1 ,

ʢΤʣ

√
3 + 1 Ͱ͋Δɽ

͜͜ͰɼͦΕͧΕͷ B ʹ͍ͭͯਤΛඳ͘ͱӈཝ֎ͷਤͷΑ͏ʹͳΓɼ !

B = 45◦ ͷͱ͖

c

√
22

A B

C

30◦ 45◦

B = 135◦ ͷͱ͖

c

√
2

2

A

C

B
30◦ 135◦

B =
ʢΦʣ

45◦ ͷͱ͖ͷํ͕ c͕͍ͱ͔Δɽͭ·Γ

B = 45◦ ͷͱ͖ c =
ʢΧʣ

√
3 + 1

B = 135◦ ͷͱ͖ c =
ʢΩʣ

√
3 − 1 Ͱ͋Δɽ

(2) ਖ਼ݭఆཧ a
sin A

= b
sin B

Λ༻͍ͯ !ɹ

c

2
√

2

A B

C

45◦ B

Csin B =
√

2 sin 45◦
2

=

√
2 ·

√
2

2
2

= 1
2

∴ B = 30◦, 150◦

B = 150◦ ͷͱ͖ɼA+ B = 45◦ + 150◦ > 180◦ ͱͳͬͯෆదɽΑͬͯɼ

B =
ʢΫʣ

30◦ ͱͳΔɽ·ͨɼ A͔ΒΈΔ༨ݭఆཧΑΓ

22 =
(√

2
)2
+ c2 − 2

√
2c cos 45◦

⇔ 4 = 2 + c2 − 2
√

2c
√

2
2

⇔ c2 − 2c + 2 = 0 ∴ c = 1 ±
√

3

c > 0Ͱ͋Δ͔Βɼc =
ʢέʣ

1 +
√

3 ɽ
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C. ਖ਼ݭͷൺͱลͷൺ

ʲ ൃ ల 61ɿਖ਼ݭఆཧͱਖ਼ݭͷൺʳ
-ABCʹ͓͍ͯɼsin A : sin B : sin C = 2 : 4 : 5Ͱ͋Δͱ͖ɼ࣍ͷ͍ʹ͑Αɽ

1 3ลͷ͞ͷൺ a : b : cΛٻΊΑɽ 2 cos AΛٻΊΑɽ

ʲղʳ

1 -ABC ͷ֎ԁͷܘΛ R ͱ͢Δͱɼਖ਼ݭఆཧΑΓ a = 2R sin A

ɼb = 2R sin Bɼc = 2R sin C Ͱ͋Δ͔Β

a : b : c = 2R sin A : 2R sin B : 2R sin C
= sin A : sin B : sin C = 2 : 4 : 5

2 1 ΑΓɼ͋Δ࣮ kΛ༻͍ͯ a = 2k, b = 4k, c = 5kͱॻ͚ΔͷͰɼ༨ ! 1 : 2 : 3 ͷͦΕͧΕͷΛ 2 ഒ
͢Ε 2 : 4 : 6 ʹͳΔΑ͏ʹɼ
a : b : c ΛԿഒ͔͢Ε 2 : 4 : 5
ʹͳΔɼͦΕΛ k ഒͱ͓͘ɽ

ఆཧΑΓݭ

cos A = b2 + c2 − a2

2bc
=

(4k)2 + (5k)2 − (2k)2

2 · 4k · 5k

= 37k2

40k2 =
37
40

1 ͔Β͔ΔΑ͏ʹɼa : b : c = sin A : sin B : sin C Ͱ͋Δɽ·ͨɼ 2 ͰࢉܭͰ͖ͨΑ͏ʹɼ3ล

ͷൺ͔͑͞Ε 3֯ͷେ͖ܾ͞ఆ͞ΕΔɽ

3.4 ฏ໘ਤܗͷྔܭ

1. ൺ֯ࡾͷ໘ੵͱܗ֯ࡾ
ӈਤʹ͓͍ͯ -ACH ʹண͢Ε h = AH = b sin C Ͱ͋ΔͷͰɼ-ABC

h

a

b

A

BC H
C

ͷ໘ੵ࣍ͷΑ͏ʹࢉܭͰ͖Δɽ

-ABC = 1
2

ah = 1
2

a · b sin C = 1
2

ab sin C

ʲྫ 62ʳ

3
√

2

4

A

BC

M1C

3

√
5

A

CB

M2
45◦

1. ӈͷܗ֯ࡾ M1 ͷ֯ C ʹ͍ͭͯɼsin C =
√

5
3
Ͱ

͋Δͱ͍͏ɽM1 ͷ໘ੵΛٻΊΑɽ

2. ܗ֯ࡾͷࠨ M2 ͷ໘ੵΛٻΊΑɽ

ʲղʳ

1. S = 1
2

ab sin C = 1
2
· 3
√

2 · 4 2 ·
√

5
3
= 2
√

10

2. S = 1
2

ab sin 45◦ = 1
2
· 3 ·
√

5 ·
√

2
2
=

3
√

10
4
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∠A͕ಷ֯ͷ߹ɼ-ACH′ ʹணͯ͠

h

a

b

A

BCH′

C180◦−C

h = b sin(180◦ −C) = b sin C

Ͱ͋Δʢh 180◦ − θͷ֯ࡾൺʱ(p.170)Λ༻͍ͨʣͷͰɼ

-ABC = 1
2

ah = 1
2

ab sin C

ͱࢉܭͰ͖ɼಉࣜ͡ΛಘΔɽ·ͨɼθ = 90◦ ͷ֯ܗ֯ࡾͷ߹ಉ͕ࣜ͡Γཱͭͱ͔Δɽ

্ͷ໘ੵͷެࣜɼ֯ C ͔ΒͯݟಘΒΕͨɽ֯ A, B͔Βͨݟ߹ಉ༷ͷެ͕ࣜಘΒΕΔɽ

ͷ໘ੵܗ֯ࡾ

ͷ໘ੵܗ֯ࡾ S ɼS = 1
2

ab sin C = 1
2

bc sin A = 1
2

ca sin B ͰٻΊΔ͜ͱ͕Ͱ͖Δɽ

a

b

C

b cA

a

c

B

2ลͷ͞ͱɼͦͷؒͷ֯ͷ sinΛֻ͚ͯɼ 1
2
ഒ͢Δͱ໘ੵʹͳΔɼͱཧղ͢ΕΑ͍ɽ

ʲ࿅श 63ɿܗ֯ࡾͷ໘ੵʙͦͷ̍ʙʳ

ӈͷਤܗʹ͓͍ͯɼAC = DC =
√

7ͱ͢Δɽ

3

|| ||

A

BC

D

120◦
(1) -ACBͷ໘ੵΛٻΊΑɽ

(2) sin ∠DCB = 3
4
ͷͱ͖ɼ-DCBͷ໘ੵΛٻΊΑɽ

ʲղʳ

(1) -ACB = 1
2

AC · CB sin 120◦ = 1
2
√

7 · 3 ·
√

3
2
=

3
√

21
4

(2) -DCB = 1
2

AC · CB sin ∠DCB = 1
2
√

7 · 3 · 3
4
=

9
√

7
8

1
2
Λֻ͚Εͳ͍Α͏ҙ͠Α͏ɽಛʹɼൃలͰֶͿʰϔϩϯͷެࣜ (p.185ʱͱ۠ผ͢Δ͜ͱɽ
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ʲ࿅श 64ɿܗ࢛֯ͷྔܭʳ
ܗ࢛֯ ABCDʹ͓͍ͯɼAB = 5ɼBC = 8ɼCD = 5ɼ∠ABC = 60◦ɼ

5

8

5

A

B C

D

60◦

45◦∠CAD = 45◦ ͷͱ͖ɼ࣍ͷʹ͑Αɽ

(1) ACͷ͞ΛٻΊΑɽ

(2) ADͷ͞ΛٻΊΑɽ

(3) ܗ࢛֯ ABCDͷ໘ੵΛٻΊΑɽ

ʲղʳ

(1) -ABCʹ ∠ABC͔ΒΈΔ༨ݭఆཧ ! 2 ลͱͦͷؒͷ͕֯༩͑ΒΕ͍ͯ
Δ

5

8

A

B C
60◦

AC2 = AB2 + BC2 − 2 · AB · BC cos ∠ABCΛ༻͍ͯ

AC2 = 52 + 82 − 2 · 5 · 8 cos 60◦

= 25 + 64 − 80 · 1
2
= 49

ΑͬͯɼAC = 7Ͱ͋Δɽ
(2) -CADʹ ∠CAD͔ΒΈΔ༨ݭఆཧ ! 2 ลͱͦͷؒͰͳ͍͕֯༩͑ΒΕ

͍ͯΔ

7
5

A

C

D

45◦

DC2 = AD2 + AC2 − 2 · AD · AC cos ∠CADΛ༻͍ͯ

52 = AD2 + 72 − 2 · AD · 7 cos 45◦

⇔ 25 = AD2 + 49 − 2 · 7 ·
√

2
2

AD

⇔ AD2 − 7
√

2AD + 24 = 0

∴ AD =
7
√

2 ±
√(

7
√

2
)2 − 4 · 24

2
!ʰղͷެࣜ (p.63)ʱ

=
7
√

2 ±
√

2
2

= 3
√

2 ·ͨ 4
√

2 !ͦΕͧΕɼਤ࣍ͷΑ͏ʹͳΔɽ

5

8

3
√

2

5

A

B C

D

60◦

45◦

5

8

4
√

2

5

A

B C

D

60◦

45◦

(3) -ABCͷ໘ੵΛ S 1ɼ-CADͷ໘ੵΛ S 2 ͱ͢Δͱ

S 1 =
1
2
· AB · BC sin ∠ABC S 2 =

1
2

AC · AD sin ∠CAD

= 1
2
· 5 · 8 ·

√
3

2
= 10

√
3 = 1

2
· 7 · AD ·

√
2

2

ܗ࢛֯ ABCDͷ໘ੵ S 1 + S 2 ʹ͍͠ͷͰɼ

AD = 3
√

2ͷͱ͖ 10
√

3 + 21
2

AD = 4
√

2ͷͱ͖ 10
√

3 + ΊΔ͑ʹͳΔɽٻ14͕
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ʲ࿅श 65ɿܗ֯ࡾͷ໘ੵʙͦͷ̎ʙʳ
ӈਤͷܗ֯ࡾʹ͍ͭͯɼҎԼͷ͍ʹ͑Αɽ

5

3
√

7

C(1) cos C ΛٻΊΑɽ (2) ͷ໘ੵܗ֯ࡾ S ΛٻΊΑɽ

ʲղʳ

(1) -ABCʹ C͔ΒΈͨ༨ݭఆཧΛ༻͍ͯ

cos C = a2 + b2 − c2

2ab

=
52 + 32 −

(√
7
)2

2 · 5 · 3 = 27 9

2 · 5 · 3 =
9
10

(2) sin C $ 0ΑΓ sin C =
√

1 − cos2 C =
√

1 − 81
100

=

√
19
100

=

√
19

10
Ͱ !ʰ֯ࡾൺͷ૬ؔޓ (p.166)ʱ

͋ΔͷͰɼS = 1
2

ab sin C = 1
2

5 · 3 ·
√

19
10
=

3
√

19
4

ʲ ൃ ల 66ɿϔϩϯͷެࣜʳ

ͷܗ֯ࡾ 3ลͷ͞Λ a, b, cͱ͠ɼs = a + b + c
2

ͱ͓͘ͱ͖ɼ໘ੵ S 
√

s(s − a)(s − b)(s − c)ʹ

͘͠ͳΔɽ͜ΕΛϔϩϯͷެࣜͱ͍͏ɽ͜ͷެࣜΛ༻͍ͯɼҎԼͷ͍ʹ͑ͳ͍͞ɽ

1 3ลͷ͕͞ 5, 3, 6Ͱ͋Δܗ֯ࡾͷ໘ੵ S 1ɼ4, 3, 2Ͱ͋Δܗ֯ࡾͷ໘ੵ S 2 ΛٻΊΑɽ

2 3ลͷ͕͞ 5, 3,
√

7Ͱ͋Δܗ֯ࡾͷ໘ੵ S 3 ΛٻΊΑɽ

ʲղʳ

1 5 + 3 + 6
2

= 7ΑΓɼS 1 =
√

7(7 − 5)(7 − 3)(7 − 6) = 2
√

14ɽ
4 + 3 + 2

2
= 9

2
Ͱ͋ΔͷͰ

S 2 =

√
9
2

(
9
2
− 4

) (
9
2
− 3

) (
9
2
− 2

)
=

√
9
2
· 1

2
· 3

2
· 5

2
=

3
√

15
4

2
5 + 3 +

√
7

2
=

8 +
√

7
2

Ͱ͋ΔͷͰ

S 3 =

√
8 +
√

7
2

(
8 +
√

7
2

− 5
) (

8 +
√

7
2

− 3
) (

8 +
√

7
2

−
√

7
)

=

√
8 +
√

7
2

· −2 +
√

7
2

· 2 +
√

7
2

· 8 −
√

7
2

= 1
4

√(
8 +
√

7
) (

8 −
√

7
) (√

7 + 2
) (√

7 − 2
)

= 1
4

√{
82 −

(√
7
)2
} {(√

7
)2 − 22

}
= 1

4
√

57 · 3 = 3
√

19
4

3ลͷ͕ͯ͢͞ͷ࣌ɼʮϔϩϯͷެࣜʯΛ༻͍Δͱ໘ੵͷ͕ࢉܭಛʹ؆୯ʹͳΔɽ

ʮϔϩϯͷެࣜʯͷূ໌ p.206Λߟࢀͷ͜ͱɽࣗͰಋ͜͏ͱ͢ΔͱΑ͍࿅शʹͳΔɽ

—13th-note— 3.4 ฏ໘ਤܗͷྔܭ· · · 185



2. ฏ໘ਤܗͷॏཁͳɾఆཧ

A. ֯ͷ 2ઢ

ʲ ه҉ 67ɿ֯ͷ 2ઢͷఆཧʳ
AB = 4, AC = 3ͷ -ABCʹ͓͍ͯɼ∠Aͷ 2ઢͱล BCͱͷަ

A

B CD

θ θΛ Dͱ͢Δɽ

1. BD : DCΛٻΊΑɽ

2. BC =
√

21ͷͱ͖ɼADͷ͞ΛٻΊΑɽ

ʲղʳ

1. -ABDɼ-ACDͷ໘ੵΛͦΕͧΕ S 1ɼS 2 ͱ͢Δͱ

S 1 =
1
2
· 4 · AD sin θ , S 2 =

1
2
· 3 · AD sin θ !ʰ ࡾ ֯ ܗ ͷ ໘ ੵ ʱ

(p.183)

ͱදͤΔͷͰɼS 1 : S 2 = 4 : 3 · · · · · · · · 1©
·ͨɼA͔Βล BCʹԼΖͨ͠ਨઢ AHͷ͞Λ hͱ͓͘ͱ !

A

B CD H
S 1 =

1
2

BD · h , S 2 =
1
2

DC · h

ͱදͤΔͷͰɼS 1ɿS 2 = BDɿDC · · · · · · · · 2©
1©ɼ 2©ΑΓ BD : DC = 4 : 3

2. 1. ΑΓɼBD = 4
4 + 3

√
21 = 4

7
√

21, DC = 3
4 + 3

√
21 = 3

7
√

21 Ͱ͋Δɽ

AD = xͱ͓͖ɼ-ABDͱ -ACDʹ༨ݭఆཧΛ༻͍Δͱ

(cos θ =)
x2 + 42 −

(
4
7
√

21
)2

2x · 4 =
x2 + 32 −

(
3
7
√

21
)2

2x · 3
⇔ 3

(
x2 + 16 − 48

7

)
= 4

(
x2 + 9 − 27

7

)
!྆ลʹ 2x · 4 · 3 = 24x
Λֻ͚ͨ

⇔ 48
7
= x2 ∴ x =

√
48
7
=

4
7
√

21

֯ͷ 2ઢͷఆཧ

-ABCʹ͓͍ͯɼ∠Aͷ 2ઢͱล BCͱͷަΛ Dͱ͢Δͱ͖ A

B CD

θ θ
-ABD : -ADC = 1

2
AB · AD sin θ : 1

2
AC · AD sin θʢʮ໘ੵͷެࣜʯΑΓʣ

-ABD : -ADC = BD : DCʢఈลͷൺΑΓʣ

͔ΒɼAB : AC = BD : DC͕Γཱͭɽ

ͭ·Γɼ֯ͷ 2ઢʹ͓͍ͯɼ্ͷ 2ลͷൺͱԼͷઢͷൺ͕Ұக͢Δɽ
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B. ԁͷܘ

ʲ ه҉ 68ɿԁͷܘΛٻΊΔʳ
ͷܗ֯ࡾ 3 ͭͷลͯ͢ʹ͢ΔԁΛɼͦͷܗ֯ࡾͷԁ (inscribed

A B

C

I
r

ab

c

circle)ͱ͍͏ɽ1ͭͷܗ֯ࡾʹର͠ɼԁ 1ͭʹఆ·Δ*16ɽ

b = 4ɼc = 5ɼA = 60◦ Ͱ͋Δ -ABCʹ͍ͭͯɼԁͷܘΛ rͱ͢Δɽ

1. aͷΛٻΊΑɽ 2. -ABCͷ໘ੵΛٻΊΑɽ

3. -ABCͷԁͷܘΛٻΊΑɽ

ʲղʳ

1.  A͔ΒΈΔ༨ݭఆཧΑΓ

a2 = b2 + c2 − 2ab cos A

= 42 + 52 − 2 · 4 · 5 cos 60◦

= 16 + 25 − 40 × 1
2
= 21

Αͬͯɼa =
√

21Ͱ͋Δɽ

2. S = 1
2

bc sin A = 1
2
· 4 · 5 sin 60◦ = 5

√
3 !ʰܗ֯ࡾͷ໘ੵʱ(p.183)

3. ԁͷத৺Λ I ͱ͢Δͱɼ-ABIɼ-BCIɼ-CAI ͷ໘ੵͦΕͧΕ 1
2

crɼ

1
2

arɼ 1
2

brͱͳΔ͔Βɼ-ABCͷ໘ੵ S  !ͦΕͧΕɼABɼBCɼCA
ΛఈลͱΈͯɼԁͷ

ܘΛ͞ߴʹͱͬͨɽS = 1
2

ar + 1
2

br + 1
2

cr = 1
2

r(a + b + c) · · · · · · 1©

ͱදͤΔɽΑͬͯ 2.ͱ 1©ΑΓ

r = 2S
a + b + c

=
2 · 5
√

3√
21 + 4 + 5

=
10
√

3√
21 + 9

=
3
√

3 −
√

7
2

ͷԁͱ໘ੵͷؔܗ֯ࡾ

ͷ໘ੵܗ֯ࡾ S ɼԁͷܘ rΛ༻͍ͯ

A B

C

I
r

ab

c

S = -BCI + -CAI + -ABI

= 1
2

r(a + b + c)

ͱද͢͜ͱ͕Ͱ͖Δɽ͜͜Ͱ aɼbɼc֤ลͷ͞Λද͢ɽ

͜ͷެࣜɼඞཁͳͱ͖ʹಋ͘͜ͱ͕Ͱ͖ΕेͰ͋Δɽͨͩ͠ɼܗ֯ࡾͱͦͷԁΛͨݟ

Βʮܗ֯ࡾͷ໘ੵࢉܭͰ͖Δʯͱ࿈Ͱ͖ΔΑ͏ʹ͠Α͏ɽ

*16 ԁʹ͍ͭͯɼֶ A Ͱৄ͘͠औΓѻ͏ɽ
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C. ԁʹ͢Δܗ࢛֯

ܗ࢛֯ ABCD͕ԁʹ͍ͯ͠Δͱ͖ɼӈͷΑ͏ʹ α, βΛ͓͘ͱɼத৺֯
A

B C

D

α

βԁप֯ͷ 2ഒͳͷͰ

Aӈཝ֎ͷਤͷ 1
2
αͱ͘͠ɼC ӈཝ֎ͷਤͷ 1

2
βͱ͍͠ɽ

ΑͬͯɼA +C = 1
2

(α + β) = 180◦ *17ɼ͞Βʹʰ180◦ − θͷ֯ࡾൺʱ(p.170)͔ΒҎԼ͕ಋ͔ΕΔɽ

ԁʹ͢Δܗ࢛֯ͷ͍͔߹͏֯

ԁʹ͢Δܗ࢛֯ʹ͓͍ͯɼҎԼཱ͕͢Δɽ
A

B C

D
• A +C = 180◦ (⇔ ∠A = (∠Cͷ֎֯) )

͞Βʹɼh 180◦ − θͷ֯ࡾൺʱ(p.170)Λ༻͍ͯ

• cos A = − cos C ʢcos A = − cos(180◦ − A)ΑΓʣ

• sin A = sin C ʢsin A = sin(180◦ − A)ΑΓʣ

B, Dʹ͍ͭͯಉ༷Ͱ͋Δ*18ɽ

ɽ͏ͷ͏͍͔ͪͭ͘Λͷؔ࣍ԁʹ͍ͯ͠Δ߹ɼ͍͍ͨͯɼ͕ܗ࢛֯

• ԁप֯ͷఆཧ
• த৺͕֯ԁप֯ͷ 2ഒʢಛʹɼܘʹର͢Δԁप֯ 90◦ʣ

• ্ͰֶΜͩɼ͍͔߹͏֯ͷؔ

ʲྫ 69ʳ ܗ࢛֯ ABCD AB = 3, BC = 4, CD = 3, B = 60◦ Ͱ͋Γɼԁʹ͍ͯ͠Δɽ

1. ର֯ઢ ACͷ͞ΛٻΊΑɽ 2. ล ADͷ͞ΛٻΊΑɽ

ʲղʳ

1. -ABCʹ B͔Βͨݟ༨ݭఆཧΛ༻͍ͯ

CA2 = 32 + 42 − 2 · 3 · 4 cos 60◦

= 9 + 16 − 12 = 13

CA > 0ΑΓɼCA =
√

13ɽ
2. ܗ࢛֯ ABCDԁʹ͍ͯ͠ΔͷͰ D = 120◦ɼ-CDAʹ͍ͭͯ༨

ఆཧΑΓݭ
(√

13
)2
= AD2 + 32 − 2 · AD · 3 cos 120◦

⇔ 13 = AD2 + 9 − 2 · AD · 3 ·
(
− 1

2

)

0 = AD2 + 3AD − 4

͜ΕΛղ͍ͯ AD = −4, 1ɼCA > 0ΑΓɼAD = 1ɽ

*17 ʰਖ਼ݭఆཧʱ(p.179) ͷূ໌ iii)ͷதͰɼผͷํ๏Ͱূ໌ͨ͠ɽ
*18 ͭ·Γɼcos B = − cos D, sin B = sin D ͕Γཱͭɽ
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ʲ ه҉ 70ɿԁʹ͢Δܗ࢛֯ʳ
ԁʹ͢Δܗ࢛֯ ABCDʹ͓͍ͯɼAB = 4ɼBC = 5ɼCD = 3ɼDA = 3ͱ͢Δɽ

1. ର֯ઢ BDͷ͞ΛٻΊΑɽ 2. ܗ࢛֯ ABCDͷ໘ੵΛٻΊΑɽ

ʲղʳ

1. -ABDʹ A͔ΒΈΔ༨ݭఆཧΛ༻͍ͯ

BD2 = 42 + 32 − 2 · 4 · 3 cos A

= 25 − 24 cos A · · · · · · · · · · · · · · · · · · · · · · 1©

-CBDʹ C͔ΒΈΔ༨ݭఆཧΛ༻͍ͯ

BD2 = 52 + 32 − 2 · 5 · 3 cos C

= 34 − 30 cos C · · · · · · · · · · · · · · · · · · · · · · 2©

1©ɼ 2©ɼcos A = − cos C ΑΓ

25 − 24 cos A = 34 + 30 cos A

⇔ cos A = − 9
54
= − 1

6

͜ΕΛ 1©ʹೖͯ͠

BD2 = 25 − 24 ·
(
− 1

6

)
= 29

BD > 0Ͱ͋ΔͷͰɼBD =
√

29ͱ͔Δɽ

2. sin A =
√

1 − cos2 A =
√

35
6
ΑΓ

-ABD = 1
2
· 4 · 3 ·

√
35
6
=
√

35 !ʰܗ֯ࡾͷ໘ੵʱ(p.183)

·ͨɼsin C = sin (180◦ − A) = sin AΑΓ !h 180◦ − θ ͷ֯ࡾൺ (ɦp.170)

-CBD = 1
2
· 5 · 3 ·

√
35
6
= 5

4
√

35 !ʰܗ֯ࡾͷ໘ੵʱ(p.183)

ΑͬͯɼٻΊΔ໘ੵ
√

35 + 5
4
√

35 = 9
4
√

35
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3. ฏ໘ਤܗͷ໘ੵൺ

A. ૬ࣅͰͳ͍̎ͭͷܗ֯ࡾͷ໘ੵൺ

໘ੵൺΛٻΊΔͱ͖ʹɼͲ͜Λఈลʹ͓͔͕͘ॏཁͰ͋Δɽ

·ͣɼӈͷܗ֯ࡾMɼNͷ໘ੵൺΛͯ͑ߟΈΑ͏ɽ

M N
B

A

C
D

E

= =

1©

2© 2
3

MͷఈลΛ BDɼNͷఈลΛ CDͱ͓͚ɼMɼNͷఈลͷ

͘͞͠ɼMͷ͞ߴͷ 3
2
ഒ͕ɼNͷ͞ߴʹͳΔɽ

M
B

D

E

=

2©

ఈลಉ͡

͞ߴ
3
2
ഒ

=⇒
໘ੵ

3
2
ഒ

N

A

C
D =

3©

ͭ·ΓɼMͷ໘ੵΛ 3
2
ഒ͢Δͱ Nͷ໘ੵʹ͍͠ͱ͔Δ͔ΒɼMɼNͷ໘ੵൺ 2 : 3Ͱ͋Δɽ

ܗ֯ࡾɼӈͷʹ࣍ PɼQ ͷ໘ੵൺΛͯ͑ߟΈΑ͏ɽP ͷఈลΛ

B

A

C
D

E
3©

4©

1 2

P
Q

BDɼQͷఈลΛ CDͱ͢Δͱɼ࣍ͷΑ͏ʹ·ͱΊΔ͜ͱ͕Ͱ͖Δɽ

B

A

D

7©

1

P

ఈล
2
1
ഒ

͞ߴ
4
7
ഒ

=⇒
໘ੵ

2
1
× 4

7
ഒ

C
D

E

4©

2

Q

Pͷ໘ੵΛ 2
1
× 4

7
= 8

7
ഒ͢Δͱ Qͷ໘ੵʹ͍͠ͱ͔Δ͔ΒɼPɼQͷ໘ੵൺ 8 : 7Ͱ͋Δɽ

ʲ࿅श 71ɿฏ໘ਤܗͷઢͷൺʳ

ABCDʹ͓͍ͯɼล BC্ʹ EΛɼล CD্ʹ FΛͱΓɼBE : EC = 1 : 2ɼDF : FC = 2 : 1ͱ͢Δ

ʢ ʮฏ࢛ߦลܗʯΛද͢ʣɽ

(1) -FECͱ -DECͷ໘ੵൺΛٻΊΑɽ (2) -FBCͱ -DECͷ໘ੵൺΛٻΊΑɽ

(3) -FECͱ ABCDͷ໘ੵൺΛٻΊΑɽ

ʲղʳ

(1) จΛਤࣔ͢Εɼӈཝ֎ͷΑ͏ʹͳΔɽఈลΛ ECͱ͢Ε ! DC ͱ EC Λఈลͱͨ͑ߟ߹
ɼ͕͞ߴ͘͠ͳΔɽ

A

B C

D

E

F

1© 2©

2

1C

D

E

F
2

1

ఈลಉ͡

͞ߴ 3 ഒ

=⇒
໘ੵ 3 ഒ

C

D

E

3

ͳͷͰɼ໘ੵൺ 1 : 3Ͱ͋Δɽ
(2) -FBCͷఈลΛ BCɼ-DECͷఈลΛ ECͱ͢Εɼ ! -FBC ͷఈลΛ FCɼ-DEC ͷఈ

ลΛ DC ͱͯ͠Α͍ɽ

B C

F

3©
1

ఈล
2
3
ഒ

͞ߴ 3 ഒ

=⇒
໘ੵ

2
3
× 3 ഒ C

D

E 2©

3
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ͳͷͰɼ໘ੵൺ 1 : 2Ͱ͋Δɽ

(3) -FEC
3 ഒ−→ -DEC

(
(2)ΑΓ

)

3
2
ഒ

−→ -DBC


ఈลΛ ECɼBCʹͱΕɼఈ

ล
3
2
ഒɼ͞ߴ͍͠




2 ഒ−→ ABCD ! -FEC

3
2
ഒ

−→ -FBC
3 ഒ−→ -DBC
2 ഒ−→ ABCD

ͰΑ͍ɽ

Αͬͯ -FEC ͷ 3 × 3
2
× 2 = 9 ഒ͕ ABCD ͷ໘ੵʹͳΔͷͰɼ

-FECͱ ABCDͷ໘ੵൺ 1 : 9Ͱ͋Δɽ

B. ૬ࣅͳฏ໘ਤܗͷ໘ੵൺ

૬ࣅൺ͕ m : n Ͱ͋Δɼ2 ͭͷܗ֯ࡾͷ໘ੵൺ

M

ఈล
n
m
ഒ

͞ߴ
n
m
ഒ

=⇒
໘ੵ

n
m
× n

m
ഒ

N

Λ͑ߟΔͱӈͷΑ͏ʹͳΔɽͭ·ΓɼM ͷ໘ੵΛ

n
m
× n

m
=

(
n
m

)2
ഒ͢Δͱ Nͷ໘ੵʹ͍͠ͱ͔

ΓɼMɼNͷ໘ੵൺ 1 :
(

n
m

)2
= m2 : n2 Ͱ͋Δɽ

ҰൠʹɼͲΜͳฏ໘ਤܗʹ͓͍ͯɼ࣍ͷ͜ͱ͕Γཱͭɽ

૬ࣅͳฏ໘ਤܗͷ໘ੵൺ

૬ࣅൺ͕ m : nͰ͋Δ 2ͭͷฏ໘ਤܗʹ͍ͭͯɼͦͷ໘ੵൺ m2 : n2 Ͱ͋Δɽ

ʲྫ 72ʳӈͷਤʹ͓͍ͯɼAD : DB = 1 : 2ɼAE : EC = 1 : 2Ͱ͋Δͱ͢Δɽ

B

A

C

D E

F

1. ૬ࣅͳܗ֯ࡾͷΛ ͭݟ2ͭ ʢ͚ূ໌ແͯ͘Α͍ʣɼͦΕͧΕʹ͍ͭͯ໘ੵ

ͷൺΛٻΊΑɽ

2. -DEFͱ -DBFͷ໘ੵൺΛٻΊΑɽ

3. -DEFͱ -ABCͷ໘ੵൺΛٻΊΑɽ

ʲղʳ

1. AD : AB = AE : AC = 1 : 3ɼ∠Aڞ௨͔Βɼ-ADE˾ -ABCɽ !ུূΛ͚͓͍ͭͯͨɽ

૬ࣅൺ 1 : 3ɼ໘ੵൺ 12 : 32 = 1 : 9Ͱ͋Δɽ !૬ࣅൺ͕ m : n ͷͱ͖ɼ໘ੵൺ
m2 : n2

·ͨɼ-ADE˾ -ABCΑΓ ∠ADE = ∠ABCͰ͋ΔͷͰ DE // BCɼ͜ ! -ADE˾ -ABC Λূ໌ͤͣ
AD : DB = AE : EC ͔Β
DE // BC Λಋ͍ͯߏΘͳ͍ɽ

͔͜Β -FDE˾ -FBCɽ
૬ࣅൺ DE : BC = 1 : 3ɼ໘ੵൺ 12 : 32 = 1 : 9Ͱ͋Δɽ

2. EFɼFB Λఈลͱͯ͑͠ߟΔͱ EF : FB = 1 : 3 Ͱ͞ߴ͍͠ͷͰ

-DEFͱ -ABCͷ໘ੵൺ 1 : 3ʹͳΔɽ
3. -DEF ͷ໘ੵΛ S ͱ͓͘ɽ͜ͷͱ͖ɼ1. ΑΓ -FBC = 9Sɼ2. ΑΓ

-DFB = 3S Ͱ͋Δɽ·ͨɼDF : FC = 1 : 3ΑΓ -EFC = 3S Ͱ͋Δͷ

Ͱɼܗ࢛֯ DECB = S + 3S + 3S + 9S = 16Sɽ

͜͜Ͱɼ1.ΑΓ -ADE : -ABC = 1 : 9ͳͷͰ

ܗ࢛֯ DECB : -ABC = 8 : 9

ͱͳΔͷͰɼ-ABC = 16S × 9
8
= 18Sɽ

Αͬͯɼ-DEFͱ -ABCͷ໘ੵൺ S : 18S = 1 : 18ɽ
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3.5 ۭؒਤܗͷྔܭ

1. ۭؒਤܗͷද໘ੵൺɾମੵൺ

A. ۭؒʹ͓͚Δ૬ࣅʹ͍ͭͯ

2ͭͷਤ͕ܗ૬ࣅ (similar)Ͱ͋ΔͱɼʮҰํͷਤܗΛɼ͋Δ 1ʹର֦ͯ͠େɾॖখ͢Εɼଞํͷਤ

ͯ·Δɽʹࣅͷ͜ͱΛ͍ͬͨɽ͜ͷఆٛɼۭؒʹ͓͚Δ૬ͱ߹ಉʹͳΔʯؔܗ

O

A
B

C

D

S

T

O
S

TA

B

C

D
૬ࣅͳೋͭͷਤܗͷɼରԠ͢Δลͷ͞ͷൺΛ૬ࣅൺ (ratio of

similitude)ͱ͍͏ɽ

ͨͱ͑ɼ্ͷਤʹ͓͍ͯɼਤܗ Sͱਤܗ T͍ͣΕ૬ࣅͰ͋

Δɽ·ͨɼSͱ Tͷ૬ࣅൺ͍ͣΕ AB : CDʹ͍͠ɽ

ʲྫ 73ʳҎԼͷɼ૬ࣅʹؔ͢Δจষਖ਼͍͔͠ɼؒҧ͍͔͑ͳ͍͞ɽ
1. ͲͷΑ͏ͳ 2ͭͷਖ਼ํܗɼ૬ࣅͰ͋Δɽ 2. ͲͷΑ͏ͳ 2ͭͷԁɼ૬ࣅͰ͋Δɽ
3. ͲͷΑ͏ͳ 2ͭͷํମɼ૬ࣅͰ͋Δɽ
4. 2ͭͷཱମ Sͱ T͕૬ࣅͳΒɼSͷද໘ͱ Tͷද໘͍ޓʹ૬ࣅͰ͋Δɽ

ʲղʳ

1. ਖ਼͍͠ɽ

2. ਖ਼͍͠ɽ

3. ؒҧ͍ɽͨͱ͑ɼӈͷํମ̎ͭ૬

Ͱͳࣅ ʢ͍͞ߴͷΈ͕ҟͳ͍ͬͯΔʣɽ

4. ਖ਼͍͠ɽSͷશମ͕֦େɾॖখ͞Εͯ TʹͳΔͷ͔ͩΒɼSͷҰ෦Λ֦େɾ !લϖʔδͷ͏ͪɼཱମਤ
Δ͜͢ʹߟࢀͷͷΛܗ

ͱɽ
ॖখͯ͠ Tͷ͋ΔҰ෦ʹͳΔɽ
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B. ૬ࣅͳۭؒਤܗͷද໘ੵɾମੵͷൺ

૬ࣅൺ͕ m : nͰ͋Δɼ̎ͭͷ૬ࣅͳ֯ࡾਲ਼ SɼTʹ͍ͭͯɼද໘ੵൺͱମੵൺΛͯ͑ߟΈΑ͏ɽ

p.4Ͱͨ͑ߟΑ͏ʹɼ̎ͭͷཱମ͕૬ࣅͳΒɼͦͷද໘ͷਤ

O
S

TA

B

C

D

m©
n©

Ͱ͋Δɽࣅ૬ʹ͍ޓܗ

ͷࠨ Sͱ Tͷ߹ɼSͷ̐ͭͷද໘ͷਤܗͷ໘ੵΛ S 1ɼS 2ɼ

S 3ɼS 4ͱ͓͚ɼTͷ̐ͭͷද໘ͷਤܗͷ໘ੵ n2

m2 S 1ɼ
n2

m2 S 2ɼ

n2

m2 S 3ɼ
n2

m2 S 4 ͱͳΔͷͰɼ࣍ͷΑ͏ʹ͔Δɽ

( Sͷද໘ੵ ) : ( Tͷද໘ੵ ) = (S 1 + S 2 + S 3 + S 4) :
{

n2

m2 (S 1 + S 2 + S 3 + S 4)
}

= 1 :
(

n2

m2

)
= m2 : n2

Α͏ɽ͑ߟମੵൺΛʹ࣍

S
TA

B

C

D

ఈ໘
n2

m2 ഒ

͞ߴ
n
m
ഒ

=⇒
ମੵ

n2

m2 ×
n
m
ഒ

্Ͱͨ͑ߟΑ͏ʹɼSͷఈ໘ੵͷ n2

m2 ഒ͕ Tͷఈ໘ੵʹͳΔɽ

·ͨɼS ͷ͞ߴͷ n
m
ഒ͕ T ͷ͞ߴʹͳΔ͔ΒɼS ͷମੵΛ

n2

m2 ×
n
m
= n3

m3 ഒ͢Δͱ Tͷମੵʹ͍͠*19ɽΑͬͯɼSɼTͷ

ମੵൺ m3 : n3 Ͱ͋Δɽ

ҰൠʹɼͲΜͳۭؒਤܗʹ͓͍ͯɼ࣍ͷ͜ͱ͕Γཱͭɽ

૬ࣅͳཱମਤܗͷද໘ੵൺɾମੵൺ

૬ࣅൺ͕ m : nͰ͋Δ̎ͭͷཱମਤܗʹ͍ͭͯɼ

(1) ͦΕͧΕͷද໘Λͳ͢ਤܗ૬ࣅͰ͋Γɼͦͷ૬ࣅൺ m : nͰ͋Δɽ

(2) ද໘ੵൺ m2 : n2 Ͱ͋Δɽ

(3) ମੵൺ m3 : n3 Ͱ͋Δɽ

ʲྫ 74ʳӈਤͷΑ͏ͳԁਲ਼ TΛΓɼ্ʹͰ͖ͨԁਲ਼Λ Sͱ͢Δɽ

S T
3©

2©
1. Sͱ T૬ࣅͰ͋Δɽ૬ࣅൺΛٻΊΑɽ

2. Sͱ Tͷද໘ੵൺΛٻΊΑɽ

3. T͔Β SΛআ͍ͨਤܗΛ Uͱ͢ΔɽSͱ UͷମੵൺΛٻΊΑɽ

ʲղʳ

1. ઢͷ͞ͷൺ͔Βɼ3 : 5
2. (1)ΑΓɼද໘ੵൺ 32 : 52 = 9 : 25 !૬ࣅൺ͕ m : n ͷͱ͖ɼද໘ੵൺ

 m2 : n2

3. (1)ΑΓɼSͱ Tͷମੵൺ 33 : 53 = 27 : 125 !૬ࣅൺ͕ m : n ͷͱ͖ɼମੵൺ
m3 : n3ɽ·ͨɼS ͱ U ૬ࣅͰ
ͳ͍͜ͱʹҙɽ

ͭ·ΓɼSͱ Uͷମੵൺ 27 : (125 − 27) = 27 : 98

*19 ͜ͷྫͰɼମੵ͕
1
3
×ʢఈ໘ੵʣ×ʢ͞ߴʣͰٻΊΒΕΔ͔Β͔Δɽ
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2. ٿ
ԁΛۭؒʹͨ͛ͷ͕ٿɼͱͯ͑ߟΑ͍ɽ

ͷܗඒ͍͠ਤ࠷ɼٿ 1ͭͱͯ͠ɼݹདྷ͔ΒਓʑͷڵຯΛऒ͍͖ͯͨɽ

ҎԼͷੑ࣭͕͋Δɽʹٿ

• ඞͣԁͰ͋ΔɽޱΛฏ໘ͰΕɼͦͷΓٿ

• த৺Λ௨ΔͲͷઢɼฏ໘ʹରͯ͠ɼٿରশͰ͋Δɽ

• OΛத৺ͱ͢Δ͕ٿɼٿ໘

্ͷ TͰฏ໘ɾઢͱ

͢Δͱ͖ɼઢ OTͦͷ

ฏ໘ɾઢͱަ͢Δɽ

T

O
O

T

͜ΕΒɼٿͷఆٛ*20ͱࡾฏํͷఆཧ͔Βূ໌͢Δ͜ͱ͕Ͱ͖Δʢ͜͜Ͱলུ͢Δʣɽ

*20 ʮ O Λத৺ͱ͢Δܘ r ͷٿʯʮ O ͔Βڑ r ʹ͋Δ্ۭؒͷΛશͯूΊͯͰ͖ΔਤܗʯͱఆٛͰ͖Δɽ·ͨɼֶ
Bʹ͓͍ͯٿ໘ͷํఔࣜΛֶͿɽ

194 · · · ୈ 3ষ ྔܭͷܗൺͱਤ֯ࡾ —13th-note—



A. ͷද໘ੵͱମੵٿ

ܘ rͷٿͷମੵɼද໘ੵ࣍ͷΑ͏ʹͳΔ*21ɽ

ͷද໘ੵɾମੵٿ

ܘ rͷٿʹ͍ͭͯɼ ද໘ੵ 4πr2ɼ ମੵ
4
3
πr3 Ͱ͋Δɽ

ʮද໘ੵΛද͢ 4πr2 ͷ r2 Λ
r3

3
ʹ͓͖͔͑ΔͱɼମੵΛද͢

4
3
πr3 ʹͳΔʯͱ֮͑Δͱྑ͍ɽ

ʲ࿅श 75ɿٿͷද໘ੵɼମੵʳ
(1) ܘ 4 cmͷٿͷɼද໘ੵͱମੵΛͦΕͧΕٻΊΑɽ

(2) 1ล 8 cmͷཱํମͷද໘ੵͱܘ 10 cmͷٿͷද໘ੵͰɼͲͪΒ͕େ͖͍͔ɽ

(3) 1ล 10 cmͷཱํମʹ͞ߴ 9 cm·ͰਫΛೖΕͯ͋Δɽ͜ͷਫͷதʹܘ 3 cmͷٿΛ੩͔ʹೖΕΔ

ͱɼԿ cm3 ͷਫ͕͋;ΕΔ͔ɽͨͩ͠ɼද໘ுྗ͑ߟͳ͍ɽ

ʲղʳ

(1) ද໘ੵ 4π · 42 = 64π cm2

ମੵ
4
3
π · 43 =

256
3
π cm3

(2) 1ล 8cmͷཱํମͷද໘ੵɼ6 × 82 = 384 cm2 ! 1 ล 8cm ͷཱํମͷද໘ɼ1 ล
8cm ͷਖ਼ํܗ 6ຕͰͰ͖͍ͯΔɽ

ܘ 10 cmͷٿͷܘ 5 cmͳͷͰɼද໘ੵ

4π · 52 = 100π < 100 × 3.2 = 320 < 384 cm2 ! π = 3.14159265 · · · ΑΓ π < .3.2

Αͬͯɼ1ล 8 cmͷཱํମͷද໘ੵͷํ͕େ͖͍ɽ

(3) ਫதʹೖΕͨٿͷମੵ 4
3
π · 33 = 36π cm3 ͳͷͰɼ

ਫͷମੵͱٿͷମੵͷ 10 · 10 · 9 + 36π = 900 + 36π cm3 Ͱ͋Δɽ

ʹࡍ࣮ 103 = 1000 cm3 ͔͠ೖΒͳ͍ͷͰɼ͋;ΕΔਫͷମੵ

(900 + 36π) − 1000 = 36π − 100 cm3

*21 ֶ IIIͷඍੵΛ༻͍ͯɼ͜ΕΒͷ͕ࢉܭͰ͖Δɽମੵʹ͍ͭͯɼ࣍ͷ ൃ ల ͷΑ͏ʹͯ͠ࢉܭͰ͖Δɽ
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3. ۭؒਤܗͱ֯ࡾൺ
ۭؒਤܗͷɼಛఆͷฏ໘ΛऔΓग़͠ɼฏ໘ਤܗͷͱͯͯ͑͠ߟΈΑ͏ɽ

A. ͕֯ 1ͭͷʹू·࢛ͬͨ໘ମ

໘ମͷͷ࢛ 1ͭʹɼ2ͭҎ্֯ΛؚΉ߹ൺֱత؆୯Ͱ͋ΔɽਤܗΛΔ͜ͱͳ͘ɼͲΕ͔ͷ໘

ΛऔΓग़ͯ͑͠ߟΕ͍͍ͨͯ͏·͍͔͘͘ΒͰ͋Δ*22ɽ

1ͭͷʹ͕֯ ਲ਼֯ࡾਲ਼ͷ͜ͱΛ֯֯ࡾͨͬ·3ͭू (rectangular triangular pyramid)ͱ͍͏ɽ

ʲ࿅श 76ɿ֯֯ࡾਲ਼ͷྔܭʳ
ӈͷਤͷΑ͏ʹɼ∠AOB = ∠BOC = ∠COA = 90◦ͷ֯֯ࡾਲ਼OABC

2

3

6
O

A

B

C

ʹ͓͍ͯɼ࣍ͷʹ͑Αɽͨͩ͠ɼOA = 2ɼOB = 3ɼOC = 6ͱ

͢Δɽ

(1) ล ABɼBCɼCAͷ͞ΛͦΕͧΕٻΊΑɽ

(2) ∠ACB = θͱ͢Δͱ͖ɼcos θͷΛٻΊΑɽ

(3) -ABCͷ໘ੵ S ΛٻΊΑɽ

ʲղʳ

(1) -OABɼ-OBCɼ-OCAͦΕͧΕʹɼࡾฏํͷఆཧΛ༻͍ͯ

AB =
√

13 , BC = 3
√

5 , CA = 2
√

10

(2) -ABCʹ ∠ACB͔ΒΈΔ༨ݭఆཧΛ༻͍ͯ

cos θ = CA2 + CB2 − AB2

2CA · CB
= 40 + 45 − 13

2 · 2
√

10 · 3
√

5
=

3
√

2
5

(3) (2)ΑΓ

sin θ =
√

1 − cos2 θ

=

√

1 −
(

3
√

2
5

)2

=

√
1 − 18

25
=

√
7

5

͔ͩΒɼ(1)ΑΓ -ABCͷ໘ੵ S 

S = 1
2

CA · CB sin θ = 1
2
· 2
√

10 · 3
√

5 ·
√

7
5
= 3
√

14

ʲ࿅श 77ɿ֯ࡾਲ਼ͷྔܭʳ
ӈਤͷΑ͏ͳ֯ࡾਲ਼ OABCʹ͓͍ͯɼ࣍ͷʹ͑Αɽ

6

O

A

B

C
60◦ 75◦

45◦

(1) ล OBͷ͞ΛٻΊΑɽ

(2) ล OCͷ͞ΛٻΊΑɽ

(3) ล ACͷ͞ΛٻΊΑɽ

(4) ∠ABC = θͱ͢Δͱ͖ɼcos θͷΛٻΊΑɽ

ʲղʳ

*22 ฏ໘ʹର͠ɼҟͳΔ 2 Β֯Ͱ͋Δઢɼฏ໘ʹର͠ਨઢʹͳ͍ͬͯΔ͜ͱʹҙ͢ΕΑ͍ɽ͔ํ
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(1) -OBCʹਖ਼ݭఆཧΛ༻͍ͯ !

B

O

C
75◦ 45◦

60◦

6

OB
sin 45◦

= 6
sin 60◦

⇔ OB = sin 45◦
sin 60◦

× 6 =

√
2

2√
3

2

× 6 = 2
√

6

(2) -OBCʹ ∠BCO͔ΒΈͨ༨ݭఆཧΛ༻͍ͯ !
62

√
6

O C

B

60◦ 45◦

75◦

∠BOC ͔ΒΈͨ༨ݭఆཧɼ

∠OBC ͔ΒΈΔୈ 1 ༨ݭఆཧ
(p.205) Λ༻͍ͯΑ͍ɽ

(
2
√

6
)2
= 62 + OC2 − 2 · 6OC cos 45◦

⇔ 24 = 36 + OC2 − 6
√

2OC

⇔ OC2 − 6
√

2OC + 12 = 0

ΑͬͯɼOC =
6
√

2 ±
√(

6
√

2
)2 − 4 · 12

2
= 3
√

2 ±
√

6Ͱ͋Δɽ-OBC

֯ B͕࠷େͳͷͰɼล OC͕Ұ൪͍ɽΑͬͯɼOC = 3
√

2 +
√

6ɽ

(3) ·ͣɼOA = OB sin 60◦ = 2
√

6 ·
√

3
2
= 3
√

2͜ΕΑΓɼ-OACʹࡾฏ

ํͷఆཧΛ༻͍ͯ

AC =
√

OC2 − OA2 =

√
(√

6 + 3
√

2
)2 −

(
3
√

2
)2

=

√
6 + 12

√
3 !

√
6 + 12

√
3 ͜ΕҎ্؆୯ʹͳ

Βͳ͍

(4) ·ͣɼAB = OB cos 60◦ = 2
√

6 · 1
2
=
√

6ɽ͜ΕΑΓɼ-ABCʹ ∠ABC

͔ΒΈΔ༨ݭఆཧΛ༻͍ͯ !

B

A

C
6

√
6

√
6 + 12

√
3cos θ = AB2 + BC2 − AC2

2AB · BC

=
6 + 36 −

(
6 + 12

√
3
)

2 ·
√

6 · 6
=

√
6 −
√

2
2

ʲ ൃ ల 78ɿࢁͷ͞ߴΛٻΊΔʳ
͋Δ͔ࢁΒਅͷ Aͱɼਅ౦ͷ B͕͋Γɼ͜ͷ 2 4 kmΕ͓ͯΓɼڞʹඪߴ 200 mͰ

͋Δɽ A͔Βࢁͷ্Λ্͛ݟΔͱ 45◦ ͷ͞ߴͰ͋ͬͨɽ࣍ʹɼ B͔Βࢁͷ্Λ্͛ݟΔ

ͱ 30◦ ͷ͞ߴͰ͋ͬͨɽ͜ͷࢁͷ͞ߴԿ km͔ɽ

ʲղʳ ͷ্Λࢁ Tɼࢁͷ্͔ΒਅԼʹ͋Δඪߴ 200 mͷΛ Oͱ

ͯ͠Λਤʹඳ͚ɼӈཝ֎ͷΑ͏ʹͳΔɽࢁͷ͞ߴΛٻΊΔʹɼOT !

4 kmx km

O

A

B

T

30◦

45◦ͷ͞ΛٻΊΕΑ͍ɽ

OTͷ͞ߴΛ x kmͱ͓͘ɽ-OTAΛ A͔ΒݟΔͱ

tan 45◦ = x
OA

⇔ OA = x · · · · · · 1©

-OTBΛ B͔ΒݟΔͱ

tan 30◦ = x
OB

⇔ OB =
√

3x · · · · · · 2©

-AOBʹ͓͚Δࡾฏํͷఆཧ AO2 + BO2 = 42 ʹ 1©ɼ 2©Λೖͯ͠

x2 +
(√

3x
)2
= 42 ⇔ x = 2
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ͱղ͚Δɽͭ·Γɼࢁͷ͞ߴ 2 km + 200 m = 2.2 kmͰ͋Δɽ

B. ਖ਼ଟ໘ମ

ۭؒਤܗʹ͓͍ͯɼશͯͷ໘͕߹ಉͳਖ਼ଟ͔֯ܗΒͳΓɼ֤ʹू·Δลͷ͕શ͍ͯ͠ଟ໘ମͷ͜

ͱΛਖ਼ଟ໘ମ (regular polyhedron)ͱ͍͏*23ɽ

ਖ਼ଟ໘ମɼ࣍ͷ 5͔ͭ͠ͳ͍ɽ

ਖ਼࢛໘ମɼਖ਼໘ମʢཱํମʣɼਖ਼ീ໘ମɼਖ਼ेೋ໘ମɼਖ਼ೋे໘ମ

ਖ਼ଟ໘ମʹͨ͘͞Μͷೋล͕͋ܗ֯ࡾΔɽͦΕΛ্खʹੜ͔ͨ͠ΓޱΛ͑ߟΑ͏ɽ

ʲ࿅श 79ɿਖ਼࢛໘ମͷྔܭʳ
ӈԼਤͷΑ͏ʹɼ1ลͷ͕͞ 1Ͱ͋Δਖ਼࢛໘ମ ABCDʹ͍ͭͯҎԼͷʹ͑Αɽ

1

A

B

C

D

(1) -BCDͷ໘ੵ S ΛٻΊΑɽ

(2)  A͔Β -BCDʹԼΖͨ͠ਨઢͷ͞ΛٻΊΑɽ

(3) ൃ ల ਖ਼࢛໘ମ ABCDʹ͢ΔٿͷܘΛٻΊΑɽ

(4) ൃ ల ਖ਼࢛໘ମ ABCDʹ֎͢ΔٿͷܘΛٻΊΑɽ

ʲղʳ

(1) ∠CBD = 60◦ Ͱ͋Δ͔Β

S = 1
2

BD · BC sin 60◦ !ʰܗ֯ࡾͷ໘ੵʱ(p.183)

= 1
2
· 1 · 1 ·

√
3

2
=

√
3

4
(2) ·ͣɼล BCͷதΛMͱ͓͘ͱɼAM ⊥ BCɼDM ⊥ BCͱͳΓɼA !

||

||

1

A

B

C

D

M
H

͔ΒMDʹ͓Ζͨ͠ਨઢͷΛ Hͱ͢ΔͱɼAH͕ٻΊΔ͞Ͱ͋Δɽ

·ͣɼ-ABMʹࡾฏํͷఆཧΛ༻͍ͯ !

1

A

B

C

D

M

AM2 = AB2 − BM2 = 12 −
(

1
2

)2
= 3

4

ΑͬͯɼAM =
√

3
2
ɽಉ༷ʹɼDM =

√
3

2
Ͱ͋Δɽ

ɼ∠AMDʹ࣍ = θͱ͓͘ͱɼ-AMDʹM͔ΒΈͨ༨ݭఆཧΛ༻͍ͯ

cos θ = MA2 +MD2 − AD2

2MA ·MD
!

√
3

2
1||

||

A

M D
H

θ
=

3
4 +

3
4 − 12

2
( √

3
2

)2 = 1
3

Ͱ͋Γɼsin2 θ + cos2 θ = 1ΑΓ !ʰ֯ࡾൺͷ૬ؔޓʱ(p.166)

sin θ =
√

1 − cos2 θ =

√
1 −

(
1
3

)2
=

2
√

2
3

*23 ͨͱ͑ɼਖ਼࢛໘ମਖ਼ଟ໘ମͰ͋Δ͕ɼਖ਼࢛໘ମ 2 ͭΛॏͶͯͰ͖Δ໘ମɼʹू·Δลͷ͕ 3 ͭͷ߹ͱ 4 ͭͷ
߹͕͋ΔͷͰɼਖ਼ଟ໘ମͰͳ͍ɽ
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ΑͬͯɼAHͷ͞

AH = AM sin θ =
√

3
2
· 2
√

2
3
=

√
6

3
ʲผղɿH͕ -BCDͷॏ৺Ͱ͋Δ͜ͱΛ͏ʳ

AM =
√

3
2
ɼDM =

√
3

2
·Ͱ্ͷղͱಉ͡ɽ

໘ମͷରশੑ͔Βɼ࢛ɼਖ਼ʹ࣍ H -BCDͷॏ৺ͱͳΔͷͰMH :

HD = 1 : 2ɼͭ·Γ

MH = 1
3

DM =
√

3
6

͍ͯ༺ฏํͷఆཧΛࡾʹɼ-AMHʹޙ࠷ !

√
3

2
1

A

M D
H

AH2 = AM2 −MH2 = 3
4
− 3

36

= 27 − 3
36

= 2
3

ΑͬͯɼAH =
√

2
3
=

√
6

3
ͱͳΔɽ

(3) ٿͷத৺ͷΛ Oͱ͠ɼͦͷܘΛ r ͱ͓͘ɽ͜ͷͱ͖ɼਖ਼࢛໘

ମ 4ͭͷਖ਼֯ࡾਲ਼ OABCɼOACDɼOADBɼOBCDʹ͚Δ͜ͱ͕

Ͱ͖Δɽ͜ΕΒͷਖ਼֯ࡾਲ਼ͷମੵɼͲΕ
1
3
× S × rͰ͋Δ͔Βɼਖ਼ !ɹ

1

A

B

C

D
O

໘ମ࢛ ABCDͷମੵ V 

V = 4 × 1
3
·
√

3
4

r =
√

3r
3

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

·ͨɼ(1)ɼ(2)ΑΓਖ਼࢛໘ମ ABCDͷମੵ V 

V = 1
3
× S × AH = 1

3
·
√

3
4
·
√

6
3
=

√
2

12
· · · · · · · · · · · · · · · · · · · · · · 2©

Αͬͯɼ 1©ɼ 2©ΑΓ !͜ͷΓํɼฏ໘্ͷܗ֯ࡾ
ʹ͓͚Δɼԁͷܘͷಋ͖ํ

(p.187) ͱಉ͡ൃͰ͋Δɽ
√

3r
3
=

√
2

12
⇔ r =

√
6

12
(4) MΛล BCͷதʹͱΓɼHɼH′ ΛӈਤͷΑ͏ʹͱΔɽਤܗͷରশੑ !ɹ

1

A

B

C

DH′

H
M

O
͔Βɼ֎ٿͷத৺ O AH্͓Αͼ DH′ ্ʹ͋Δͷ͕Θ͔Δɽ

H -BCDͷॏ৺͔ͩΒ

DH = DM × 2
3
=

√
3

2
× 2

3
=

√
3

3

ͱͳΔɽಉ༷ʹɼAH′ =
√

3
3
Ͱ͋Δɽ !MH =

√
AM2 −MH2 ͔Β͠ࢉܭ

ͯΑ͍ɽ
͜͜ͰɼAO = Rͱ͓͘ͱɼ-AH′O˾ -AHMΑΓ !

M
D

A

H

OH′

√
3

3

√
3

3

AH : AO = AH : AM

⇔
√

3
3

: R =
√

6
3

:
√

3
2

⇔
√

6
3

R = 1
2

⇔ R = 3
2
√

6
=

√
6

4
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C. ਖ਼ଟ֯ਲ਼

֯ਲ਼ͷ͏ͪɼఈ໘͕ਖ਼ଟ֯ܗͰɼଆ໘͕ೋลܗ֯ࡾͰ࡞ΒΕɼଆ໘ͷ͕Ұʹू·͍ͬͯΔଟ໘ମ

ͷ͜ͱΛਖ਼ଟ֯ਲ਼ (regular pyramid)ͱ͍ ʢ͏ਖ਼֯ਲ਼ͱ͍͏ʣɽఈ໘͕ਖ਼ n֯ܗͷਖ਼ଟ֯ਲ਼ͷ͜ͱΛਖ਼ n֯

ਲ਼ͱ͍͍ɼn 3Ҏ্ͷࣗવΛͱΓ͏Δɽ

ਖ਼ଟ֯ਲ਼ʹ͓͍ͯɼ͔Βͷਨઢͷ͕ɼఈ໘ͷத৺ʢର֯ઢͷަʣʹ ͘ΔɽΑͬͯɼఈ໘

ͷର֯ઢΛ௨Δฏ໘ͳͲʹண͢ΔͱΑ͍ɽ

ʲ࿅श 80ɿਖ਼࢛֯ਲ਼ͷྔܭʳ
ӈਤͷΑ͏ʹɼఈ໘ͷ 1 ลͷ͕͞ 2ɼ͞ߴ OH ͕ 1 Ͱ͋Δਖ਼

1

2

O

A

B

C

D

H

ਲ਼࢛֯ OABCDʹ͍ͭͯҎԼͷʹ͑Αɽ

(1) ABͷதΛMͱ͢Δͱ͖ɼ∠OMHΛٻΊΑɽ

(2) A͔Βล OBʹԼΖͨ͠ਨઢ AEͷ͞ΛٻΊΑɽ

(3) ล OBͷதΛ Eͱ͢Δͱ͖ɼ∠AECΛٻΊΑɽ

ʲղʳ

(1) ֯ܗ֯ࡾ OMHʹ͓͍ͯ OH = HM = 1ΑΓɼ∠OMH = 45◦ɽ !
1

2

O

A

B

C

D

M H

(2) ∠OBA = θͱ͓͘ͱɼࡾฏํͷఆཧΑΓ

OB =
√

OH2 + BH2 =

√
12 +

(√
2
)2
=
√

3

OM =
√

2

Ͱ͋Δɽ-OBM ʹணͯ͠ɼsin θ = OM
OB

=

√
2√
3
=

√
6

3
ͱͳΔɽ͜ !

E

θ

O

A

B

C

D

͜Ͱɼ-ABEʹண͢ΕɼAE = AB sin θ = 2 ·
√

6
3
=

2
√

6
3
Ͱ͋Δɽ

(3) -OAB ≡ -OCBͰ͋Γɼ-AECʹ༨ݭఆཧΛ༻͍Δͱ !

E

O

A

B

C

D

cos ∠AEC = AE2 + CE2 − AC2

2AE · CE
= 2AE2 − AC2

2AE2 = 1 − AC2

2AE2

= 1 −
(
2
√

2
)2

2
(

2
√

6
3

)2 = −
1
2

Αͬͯɼ∠AEC = 120◦ ͱͳΔɽ

(1)ͷ ∠OMHఈ໘ͱଆ໘ͷͳ֯͢ʹɼ(3)ͷ ∠AECଆ໘ͱଆ໘ͷͳ֯͢ʹҰக͍ͯ͠Δɽ
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D. ܗΛؚΜۭͩؒਤٿ

ۭؒਤٿʹܗΛؚΉ߹ɼʮٿͷத৺ͱɼٿͱଞͷਤܗͷڞ༗ʯΛ݁Μͩฏ໘ʹண͢ΔͱΑ͍ɽ

ʲ࿅श 81ɿԁਲ਼ͱٿʳ
ఈ໘ͷ͕ܘ 4ɼઢͷ͕͞ 10ͷԁਲ਼͕͋Δɽ

O1

O2

10

4

(1) ͜ͷԁਲ਼ʹ͢Δٿ O1 ͷܘΛٻΊΑɽ

(2) ٿ O1 ͷ্ʹ֎͠ɼ͞Βʹԁਲ਼ʹ͢Δٿ O2 ͷܘΛٻ

ΊΑɽ

ͨͩ͠ɼٿ O1ɼO2 ͱɼܘͰ͖Δ͚ͩେ͖͘ͳΔΑ͏ʹ͢Δɽ

ʲղʳ ԁਲ਼ͷΛ Aɼٿ O1ɼO2 ͷத৺ΛͦΕͧΕ PɼQɼA͔Βఈ

໘ʹԼΖͨ͠ਨઢͷΛ Hͱ͢Δɽ͜ͷͱ͖ɼઢ AH PɼQΛ௨Δɽ

(1) ઢ AH ΛؚΈɼఈ໘ʹਨͳ໘ͰΔͱɼஅ໘ਤӈཝ֎ͷਤͷΑ

͏ʹͳΓɼٿ O1 ͷஅ໘ɼ-ABCͷԁʹͳΔɽ !

A

B CH

Q

P

1010

8

r1
-ABCͷ໘ੵΛ Sɼٿ O1 ͷܘ r1 ͱ͢Δͱ

S = 1
2

(10 + 10 + 8)r1 · · · · · · · · · · · · · · · · · · · · · · 1©

͕Γཱͭɽ໘ੵ S ɼAH =
√

102 − 42 = 2
√

21ΑΓ !ʰԁͷܘ (p.187)ʱ

S = 1
2
· 8 · 2

√
21 = 8

√
21

Ͱ͋ΔͷͰɼ͜ΕΛ 1©ʹೖͯ͠

8
√

21 = 1
2

(10 + 10 + 8)r1

∴ r1 =
8
14
√

21 = 4
7
√

21

(2) (1) ͱಉ͡அ໘Λ͑ߟɼӈཝ֎ͷਤͷΑ͏ʹ E ΛͱΔͱ -AQE ˾ !

A

B CH

Q

P

E

r1

10

4

r2-ACHͰ͋ΔɽΑͬͯɼٿ O2 ͷܘΛ r2 ͱ͢Ε

AQ : QE = AC : CH

(AH − 2r1 − r2) : r2 = 10 5 : 4 2

2
(
2
√

21 − 8
7
√

21 − r2

)
= 5r2

12
7
√

21 = 7r2 ∴ r2 =
12
49
√

21

ʲผղʳٿ O1ɼO2 ͷΛ H′ ͱ͠ɼӈͷΑ͏ʹஅ໘ਤΛ Δɽ͑ߟ2ͭ !
A

H′

Q
r2

A

B CH

H′

P
r1

͢ΔͱɼࠨਤΛ Aʹ͍֦ͭͯେͨ͠ͷ͕ӈਤʹͳΔɽ

2ͭͷஅ໘ਤͷ૬ࣅൺ

AH′ : AH =
(
2
√

21 − 8
7
√

21
)

: 2
√

21 = 3 : 7

Ͱ͋Δɽ͔͜͜Βɼr2 =
3
7

r1 =
12
49
√

21ɽ

ผղͰஅ໘͕૬ࣅͰ͋Δ͜ͱΛ͍ͯͬΔ͕ɼ2ͭͷஅ໘ਤͷͱ

ʹͳΔཱମΛͦΕͧΕͯ͑ߟɼΓ͍ޓʹ૬ࣅͰ͋Δɽ
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3.6 ୈ̏ষͷิ

1. 36◦ɼ72◦ͳͲͷ֯ࡾൺ

A. 36◦ɼ72◦ɼ72◦ ͷܗ֯ࡾΛ͑ߟΔ

18◦ ʹؔ͢Δ֯ࡾൺΛ͑ߟΔͨΊɼ·ͣɼӈਤͷೋลࡾ

1 1

1

x

A B

C

A B

C

D

•  36◦ Λද͢

72◦ 72◦

•

•• 72◦

72◦

•

||

||

||

| |

ܗ֯ ABCʹ͍ͭͯ BCɼACͷ͞ΛٻΊΑ͏*24ɽ

͜͜ͰɼӈਤͷԞͷΑ͏ʹ ∠Aͷ 2ઢͱล BCͷަ

Λ Dͱ͢Δɽ͜ͷͱ͖ɼ

∠DAC = ∠DCA = 36◦

ΑΓ -DACೋลܗ֯ࡾʹͳΔɽ·ͨ

∠ADB = ∠ABD = 72◦

ΑΓ -ABDೋลܗ֯ࡾʹͳΔɽ͜ΕΒΑΓɼCD = AD = AB = 1͕Γཱͭɽ

͞Βʹɼ-CAB˾ -ABDͰ͋Δ͔ΒɼCBɿAB = ABɿBD͕ΓཱͭɽΑͬͯɼAB2 = CB ×BDͰ͋

ΔͷͰɼBD = xͱ͓͘ͱ

1 × 1 = (1 + x) × x ⇔ x2 + x − 1 = 0

x > 0Ͱ͋Δ͔ΒɼղͷެࣜΑΓ BD =
√

5 − 1
2

ͱٻΊΒΕΔɽ͜ΕΑΓ

BC = BD + 1 =
√

5 − 1
2

+ 1 =
√

5 + 1
2

ͱͳΔɽ·ͨɼAC = BD =
√

5 + 1
2

Ͱ͋Δɽ

B. 36◦ ͷ֯ࡾൺͱͦͷपล

-ACDʹண͠ɼӈਤͷΑ͏ʹɽ D͔Βล ACਨઢ DHΛҾ͘ɽ

1√
5 + 1
2

A B

C

D
H

72◦

•

•

|||

|||

֯ܗ֯ࡾ DCHʹɼ༨ݭͷఆٛΛ༻͍ͯ

cos 36◦ = CH
DC
=

1
2 CA

1
=

√
5 + 1
4

͞Βʹɼ֯ࡾൺͷ૬ؔޓ sin2 θ + cos2 θ = 1Λ༻͍ͯ

sin2 36◦ = 1 − cos2 36◦ = 1 −
( √

5 + 1
4

)2

= 1 − 6 + 2
√

5
16

=
10 − 2

√
5

16

Ͱ͋Γɼsin 36◦ > 0Ͱ͋Δ͔Βɼsin 36◦ =

√
10 − 2

√
5

4
Ͱ͋Δɽ

·ͨɼ͜ΕΒΑΓ tan 36◦ = sin 36◦
cos 36◦

=

√
10 − 2

√
5

1 +
√

5
=ʢࢉܭলུʣ=

√
5 − 2

√
5Ͱ͋Δɽ

*24 18◦ ʹؔ͢Δ֯ࡾൺΛٻΊΔͨΊʹɼAB ͷ͍ͭ͘͞ͰΑ͍ɽ͜͜Ͱɼ͑ߟ͘͢͢ΔͨΊ 1 ͱͨ͠ɽ
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ʲ࿅श 82ɿ36◦ ͱͦͷपลͷ֯ࡾൺʳ

sin 36◦ =

√
10 − 2

√
5

4
ɼcos 36◦ =

√
5 + 1
4

ɼtan 36◦ =
√

5 − 2
√

5Λར༻ͯ࣍͠ͷ֯ࡾൺͷΛٻΊΑɽ

(1) sin 54◦ɼcos 54◦ɼtan 54◦ (2) sin 126◦ɼcos 126◦ɼtan 126◦

(3) sin 144◦ɼcos 144◦ɼtan 144◦

ʲղʳ

(1) 54◦ = 90◦ − 36◦ Ͱ͋Δ͔Βɼh 90◦ − Aͷ֯ࡾൺ (ɦp.158)ΑΓ࣍ͷΑ͏ !

A

B

C
36◦

54◦

ΊΔ͜ͱ͕Ͱ͖Δɽٻʹ

sin 54◦ = cos 36◦ =
√

5 + 1
4

cos 54◦ = sin 36◦ =

√
10 − 2

√
5

4

tan 54◦ = 1
tan 36◦

=
1

√
5 − 2

√
5

(2) 126◦ = 90◦ + 36◦ Ͱ͋Δ͔Βɼh 90◦ + θͷ֯ࡾൺ (ɦp.171)ΑΓ࣍ͷΑ͏ !

1

1

−1

P(x, y)
P′(−y, x)

36◦
126◦

x

y

O

ΊΔ͜ͱ͕Ͱ͖Δɽٻʹ

sin 126◦ = cos 36◦ =
√

5 + 1
4

cos 126◦ = − sin 36◦ = −

√
10 − 2

√
5

4

tan 126◦ = − 1
tan 36◦

= − 1
√

5 − 2
√

5

(3) 144◦ = 180◦ − 36◦ Ͱ͋Δ͔Βɼh 180◦ − θͷ֯ࡾൺ (ɦp.170)ΑΓ࣍ͷΑ !

1

1

−1

(−x, y)
P′

P(x, y)

36◦
144◦

x

y

O

ΊΔ͜ͱ͕Ͱ͖Δɽٻʹ͏

sin 144◦ = sin 36◦ =

√
10 − 2

√
5

4

cos 144◦ = − cos 36◦ = −
√

5 + 1
4

tan 144◦ = − tan 36◦ = −
√

5 − 2
√

5
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C. 72◦ ͷ֯ࡾൺͱͦͷपล

ࠓ -ABD ʹண͠ɼӈਤͷΑ͏ʹɽ A ͔Βล BD ਨઢ

√
5 − 1
2

1A B

C

D

H′

72◦

|||
|||

AH′ ΛҾ͘ɽ֯ܗ֯ࡾ ABH′ ʹɼ༨ݭͷఆٛΛ༻͍ͯ

cos 72◦ = BH′
AB

=
1
2 BD

1
=

√
5 − 1
4

͞Βʹɼ֯ࡾൺͷ૬ؔޓ sin2 θ + cos2 θ = 1Λ༻͍ͯ

sin2 72◦ = 1 − cos2 72◦ = 1 −
( √

5 − 1
4

)2

= 1 − 6 − 2
√

5
16

=
10 + 2

√
5

16

Ͱ͋Γɼsin 72◦ > 0Ͱ͋Δ͔Βɼsin 72◦ =

√
10 + 2

√
5

4
Ͱ͋Δɽ

·ͨɼ͜ΕΒΑΓ tan 72◦ = sin 72◦
cos 72◦

=

√
10 + 2

√
5

√
5 − 1

=ʢࢉܭলུʣ=

√
5 + 2

√
5Ͱ͋Δɽ

ʲ࿅श 83ɿ72◦ ͱͦͷपลͷ֯ࡾൺʳ

sin 72◦ =

√
10 + 2

√
5

4
ɼcos 72◦ =

√
5 − 1
4

ɼtan 72◦ =
√

5 + 2
√

5Λར༻ͯ࣍͠ͷ֯ࡾൺΛٻΊΑɽ

(1) sin 18◦ɼcos 18◦ɼtan 18◦ (2) sin 108◦ɼcos 108◦ɼtan 108◦

(3) sin 162◦ɼcos 162◦ɼtan 162◦

ʲղʳ

(1) 18◦ = 90◦ − 72◦ Ͱ͋Δ͔Βɼh 90◦ − Aͷ֯ࡾൺ (ɦp.158)ΑΓ࣍ͷΑ͏ !

A

B

C
18◦

72◦

ΊΔ͜ͱ͕Ͱ͖Δɽٻʹ

sin 18◦ = cos 72◦ =
√

5 − 1
4

cos 18◦ = sin 72◦ =

√
10 + 2

√
5

4

tan 18◦ = 1
tan 72◦

=
1

√
5 + 2

√
5

(2) 108◦ = 180◦ − 72◦ Ͱ͋Δ͔Βɼh 180◦ − θͷ֯ࡾൺ (ɦp.170)ΑΓ࣍ͷΑ !

1

1

−1

P′(−x, y) P(x, y)

72◦ 108◦

x

y

O

ΊΔ͜ͱ͕Ͱ͖Δɽٻʹ͏

sin 108◦ = sin 72◦ =

√
10 + 2

√
5

4

cos 108◦ = − cos 72◦ = −
√

5 − 1
4

tan 108◦ = − tan 72◦ = −
√

5 + 2
√

5
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(3) 162◦ = 90◦ + 72◦ Ͱ͋Δ͔Βɼh 90◦ + θͷ֯ࡾൺ (ɦp.171)ΑΓ࣍ͷΑ͏ !

1

1

−1

P(x, y)

P′(−y, x)
72◦

162◦

x

y

O

ΊΔ͜ͱ͕Ͱ͖Δɽٻʹ

sin 162◦ = cos 72◦ =
√

5 − 1
4

cos 162◦ = − sin 72◦ = −

√
10 + 2

√
5

4

tan 162◦ = − 1
tan 72◦

= − 1
√

5 + 2
√

5

2. ୈ 1༨ݭఆཧ
ͷܗ֯ࡾ 2ͭͷ֯ͱ 2ลͷ͞ͷؒʹ࣍ͷ͕ؔࣜΓཱͭɽ

c

ab

A B

c = b cos A + a cos B

͜ΕΛɼୈ 1༨ݭఆཧ (first cosine theorem)ͱ͍͏ɽ

A͕Ӷ֯ͷͱ͖ɼઢ AB্ʹਨઢ CHΛͻ͍ͯʢA͕֯ͷ࣌

c

ab

A B

C

H

 Hͱ A͕Ұக͢Δʣ

ʢӈลʣ= b cos A + a cos B = AH + BH = AB = c =ʢࠨลʣ

ͱͳΓཱ͢ΔʢA͕֯ͷ࣌ a cos A = 0ͳͷͰ AH = 0ʣɽ

ʲ ه҉ 84ɿୈ 1༨ݭఆཧͷಋग़ʳ
্ͷଓ͖ͱͯ͠ɼA͕ಷ֯ͷͱ͖ୈ 1༨ݭఆཧ͕Γཱͭ͜ͱΛূ໌ͤΑɽ

ʲղʳ ઢ AB্ʹɼӈཝ֎ͷਤͷΑ͏ʹਨઢ CHΛͻ͘ͱ !

c

a
b

A B

C

H

ʢӈลʣ= b cos A + a cos B
= − b cos(180◦ − A) + a cos B
= − AH + BH = AB = c =ʢࠨลʣ #

ୈ 1༨ݭఆཧ

-ABCʹ͓͍ͯ࣍ͷ͕ࣜΓཱͭɽ

c

ab

A B

C

A

C

B

c = b cos A + a cos B
b = a cos C + c cos A
a = c cos B + b cos C

͜ͷఆཧɼ͋Δ͔֯Βͨݟͱ͖ʹࠨӈ 2ͭͷลΛ͍͔

b cos A a cos B

ab

A B

ͷลʹԡͭ͠Ϳ͢͡ײͰ֮͑Δͱྑ͍ɽ

·ͨɼ্ͷ҉ྫهͷΑ͏ʹࣗͰਨઢͷҾ͚ΔͳΒɼ

ެࣜΛ֮͑ͳͯ͘Α͍ɽ
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3. ϔϩϯͷެࣜͷূ໌

ʲ ൃ ల 85ɿϔϩϯͷެࣜͷಋग़ʳ
3ลͷ͕͞ a, b, cͰ͋Δܗ֯ࡾʹ͍ͭͯɼҎԼͷ͍ʹ͑ͳ͍͞ɽ

1 ͞ cͷลͷର֯ C ʹ͍ͭͯɼsin C Λ a, b, cͰදͤɽࣜ͠ͳͯ͘Α͍ɽ

2 s = a + b + c
2

ͱͨ͠ͱ͖ɼܗ֯ࡾͷ໘ੵ S ͕
√

s(s − a)(s − b)(s − c)ʹ͍͜͠ͱΛࣔͤɽ

ʲղʳ

1 ༨ݭఆཧΑΓ cos C = a2 + b2 − c2

2ab
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ൺͷද֯ࡾ

0◦ 1.0000 0.0000 0.0000 ֯ cos sin tan
1◦ 0.9998 0.0175 0.0175 46◦ 0.6947 0.7193 1.0355
2◦ 0.9994 0.0349 0.0349 47◦ 0.6820 0.7314 1.0724
3◦ 0.9986 0.0523 0.0524 48◦ 0.6691 0.7431 1.1106
4◦ 0.9976 0.0698 0.0699 49◦ 0.6561 0.7547 1.1504
5◦ 0.9962 0.0872 0.0875 50◦ 0.6428 0.7660 1.1918
6◦ 0.9945 0.1045 0.1051 51◦ 0.6293 0.7771 1.2349
7◦ 0.9925 0.1219 0.1228 52◦ 0.6157 0.7880 1.2799
8◦ 0.9903 0.1392 0.1405 53◦ 0.6018 0.7986 1.3270
9◦ 0.9877 0.1564 0.1584 54◦ 0.5878 0.8090 1.3764
10◦ 0.9848 0.1736 0.1763 55◦ 0.5736 0.8192 1.4281
11◦ 0.9816 0.1908 0.1944 56◦ 0.5592 0.8290 1.4826
12◦ 0.9781 0.2079 0.2126 57◦ 0.5446 0.8387 1.5399
13◦ 0.9744 0.2250 0.2309 58◦ 0.5299 0.8480 1.6003
14◦ 0.9703 0.2419 0.2493 59◦ 0.5150 0.8572 1.6643
15◦ 0.9659 0.2588 0.2679 60◦ 0.5000 0.8660 1.7321
16◦ 0.9613 0.2756 0.2867 61◦ 0.4848 0.8746 1.8040
17◦ 0.9563 0.2924 0.3057 62◦ 0.4695 0.8829 1.8807
18◦ 0.9511 0.3090 0.3249 63◦ 0.4540 0.8910 1.9626
19◦ 0.9455 0.3256 0.3443 64◦ 0.4384 0.8988 2.0503
20◦ 0.9397 0.3420 0.3640 65◦ 0.4226 0.9063 2.1445
21◦ 0.9336 0.3584 0.3839 66◦ 0.4067 0.9135 2.2460
22◦ 0.9272 0.3746 0.4040 67◦ 0.3907 0.9205 2.3559
23◦ 0.9205 0.3907 0.4245 68◦ 0.3746 0.9272 2.4751
24◦ 0.9135 0.4067 0.4452 69◦ 0.3584 0.9336 2.6051
25◦ 0.9063 0.4226 0.4663 70◦ 0.3420 0.9397 2.7475
26◦ 0.8988 0.4384 0.4877 71◦ 0.3256 0.9455 2.9042
27◦ 0.8910 0.4540 0.5095 72◦ 0.3090 0.9511 3.0777
28◦ 0.8829 0.4695 0.5317 73◦ 0.2924 0.9563 3.2709
29◦ 0.8746 0.4848 0.5543 74◦ 0.2756 0.9613 3.4874
30◦ 0.8660 0.5000 0.5774 75◦ 0.2588 0.9659 3.7321
31◦ 0.8572 0.5150 0.6009 76◦ 0.2419 0.9703 4.0108
32◦ 0.8480 0.5299 0.6249 77◦ 0.2250 0.9744 4.3315
33◦ 0.8387 0.5446 0.6494 78◦ 0.2079 0.9781 4.7046
34◦ 0.8290 0.5592 0.6745 79◦ 0.1908 0.9816 5.1446
35◦ 0.8192 0.5736 0.7002 80◦ 0.1736 0.9848 5.6713
36◦ 0.8090 0.5878 0.7265 81◦ 0.1564 0.9877 6.3138
37◦ 0.7986 0.6018 0.7536 82◦ 0.1392 0.9903 7.1154
38◦ 0.7880 0.6157 0.7813 83◦ 0.1219 0.9925 8.1443
39◦ 0.7771 0.6293 0.8098 84◦ 0.1045 0.9945 9.5144
40◦ 0.7660 0.6428 0.8391 85◦ 0.0872 0.9962 11.4301
41◦ 0.7547 0.6561 0.8693 86◦ 0.0698 0.9976 14.3007
42◦ 0.7431 0.6691 0.9004 87◦ 0.0523 0.9986 19.0811
43◦ 0.7314 0.6820 0.9325 88◦ 0.0349 0.9994 28.6363
44◦ 0.7193 0.6947 0.9657 89◦ 0.0175 0.9998 57.2900
45◦ 0.7071 0.7071 1.0000 90◦ 0.0000 1.0000 ͳɹ͠

֯ cos sin tan ֯ cos sin tan
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