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Senior 30

高 級 卷

1-10 ᚒǴ؂ᚒ 3 ϩ

1. ፎୢԭՏኧዸࣁ 7ǵঁՏኧዸࣁ 8 ΟՏኧӅԖӭϿঁǻޑ
(A) 10 (B) 100 (C) 20 (D) 19 (E) 90

೭٤ΟՏኧࣁ 708ǵ718ǵ728ǵ738ǵ748ǵ758ǵ768ǵ778ǵ788ǵ798ǴӅ 10 ঁǶ
เ: (A).

2. ऩ p = 7ǵq = −4Ǵ߾ p2 − 3q2 ฻ܭ

(A) 49 (B) 48 (C) 0 (D) 97 (E) 1

p2 − 3q2 = 72 − 3× (−4)2 = 49− 3× 16 = 1Ƕ
เ: (E).

3. (ӕ 中級卷ಃ 8 ᚒ)
ӧΠკޑ೭٤҅Б׎中Ǵ኱૶ࡋߏޑ೿ࢂ 1 ൂՏߏǶፎୢব΋ঁ҅Бߏڬޑ׎ന
ǻߏ

P.
1

Q. 1 R.
1

S.

1

(A) P (B) Q (C) R (D) S (E) ೿΋ኬߏ

҅Б׎ PǵQǵRǵS ࣁ٩ׇߏڬޑ 4
√
2ǵ8ǵ2

√
2 ᆶ 4Ǵ҅ࡺБ׎ Q Ƕߏനߏڬޑ

เ: (B).

4. ςޕ n ᏾ኧЪࣁ 7n+ 6 ≥ 200Ǵ߾ n Ѹ໪ࣁ

(A) ଽኧ (B) ኧڻ (C) ε܈ܭ฻ܭ 28
(D) 27 ܈ 28 (E) 小܈ܭ฻ܭ 27

ஒচό฻Ԅϯᙁёள 7n ≥ 194Ǵޕࡺ n ≥ 194
7

= 27
5
7
ǶӢԜ n ࣁന小ॶޑ 28ǴЪ

Ԗ܌ n ≥ 28 Ƕှޑᚒཀىᅈࣁॶ֡ޑ
เ: (C).
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5. ٥ྶЦޑ༝ਫਫय़ϐъ৩ࣁ 3 mǶፎୢԜਫय़ޑय़ᑈϐ m2 ॶനௗ߈Πӈব΋໨ϣ
ኧǻޑ

(A) 20 (B) 30 (C) 40 (D) 50 (E) 60

ёޕԜਫय़ࢂъ৩ࣁ 3 m ࣁय़ᑈځࡺ༝Ǵޑ π(3)2 = 9πm2ǶӢ π ϐॶК 3 ౣεǴ
ࡺ 9π ϐॶ཮К 27 ౣεǶӧᒧ໨ޑኧ中Ǵа 30 നࣁௗ߈Ƕ

เ: (B).

6. (ӕ 中級卷ಃ 11 ᚒ)
ѓკ中Ǵፎୢ x ϐॶ฻ܭϙሶǻ

(A) 120 (B) 108 (C) 105

(D) 135 (E) 112.5

x◦

x◦

x◦

x◦

ݤှ 1
җϖᜐޑ׎Ѧکفёளޕ 360 = 90 + 4× (180− x)Ǵϯᙁள 180− x = 270

4
= 67.5Ǵ

ӢԜ x = 180− 67.5 = 112.5Ƕ
เ: (E).

ݤှ 2
җϖᜐޑ׎ϣکفёளޕ 3× 180 = 90 + 4xǴӢԜ x = 450

4
= 112.5Ƕ

เ: (E).

7. (ӕ 中級卷ಃ 12 ᚒ)
ѓკ中Ǵفܞ؂ঁ೿فޔࢂǴ኱૶ӧጕࢤ਒ޑ
ኧࢂԜጕࡋߏޑࢤǶፎୢጕࢤ AB ӭࣁࡋߏޑ
ϿൂՏǻ

(A) 20 (B) 28 (C) 10 + 9
√
2

(D) 8 + 9
√
2 (E) 16

4
3

4
4

5
5

3

A

B

з C ᗺӧ A ᗺ҅ޑΠБЪΨӕਔӧ B ᗺ҅ޑѰБǴفޔ߾Ο׎ف ABC ިٿޑ
ࣁߏ 16 ᆶ 12ǴЪऩзځ௹ᜐࣁߏ xǴ߾Ԗ x2 = 162 + 122 = 400ǴӢԜޕ x = 20Ƕ

เ: (A).

8. ፎୢБำ
√
x2 + 1 = x+ 2 ϐਥࢂϙሶǻ

(A) x =
22
7

(B) x = −3
4

(C) x = −3
2

(D) x = 3 (E) คਥ
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ஒ฻ԄٿᜐӕਔѳБёள

√
x2 + 1 = x+ 2 ⇒ x2 + 1 = x2 + 4x+ 4 ⇒ 4x = −3.

ёޕ΢ॊБำ໻Ԗ୤΋ှޑ x = −3
4
ǶஒԜኧжΕᚒҞ中ޑБำࡕёޕ฻Ԅٿᜐࣣ

ࣁ
5
4
Ƕ

เ: (B).

9. ΋ৎរх۫ޑ৖Ңࢎ΢Ԗ΋εዬޑФفរхǴځ中ԖѯլΚǵଆљᆶપഝ฻Οᅿ

αښǴ؂ᅿαښ೿Ԗ೚ӭЪኧໆ೿࣬ӕǶ小ইцԆ຾Ε۫中ؒԖвಒ࣮൩ᒿཀ৾
ΑΒ༧ФفរхǶፎୢ小ইޑ৾܌Фفរх中ό֖ԖҺՖ΋༧ѯլΚαޑښᐒ౗
നௗ߈Πӈব΋໨ϣޑኧǻ

(A) 1
3

(B) 4
9

(C) 1
2

(D) 2
3

(E) 1
27

ёޕᒧ᏷ಃ΋༧ФفរхਔǴόࢂѯլΚαޑښᐒ౗ࣁ
2
3
Ǵࡺᒧ᏷ಃΒ༧Фفរ

хਔǴόࢂѯլΚαޑښᐒ౗཮ऊౣ小ܭ
2
3
Ƕ܌аΒ༧Фفរхӕਔ೿όࢂѯլ

Καޑښᐒ౗཮ऊౣ小ܭ
2
3
× 2

3
=

4
9
Ƕ

เ: (B).

:ݙ ёᡍ᛾ჴሞޑᐒ౗٠ό཮ၨௗ߈ၨ小ޑᒧ໨ 1
3
Ƕ྽؂΋ᅿαޑښФفរх೿

ԖΒঁਔǴ߾ಃΒ༧ФفរхόࢂѯլΚαޑښᐒ౗ࣁ
3
5
ǴӢԜΒ༧Фفរхӕ

ਔ೿όࢂѯլΚαޑښᐒ౗ࣁ
2
5
ǴԜॶၨௗ߈

4
9
Զߚ

1
3
Ƕऩ؂΋ᅿαޑښФفរ

хӭܭΒঁਔǴ߾ಃΒ༧ФفរхόࢂѯլΚαޑښᐒ౗ஒ཮ቚуԶ᎞ӛ
2
3
ǴӢ

ԜΒ༧Фفរхӕਔ೿όࢂѯլΚαޑښᐒ౗ஒ཮ቚуԶ᎞ӛ
4
9
Ƕ

10. ྽ n ࣁࡡԄϐॶၲ߄ޑ᏾ኧਔǴፎୢΠӈব΋໨ϣ҅ࣁ 3 ७ኧǻޑ

(A) n3 (B) n3 + 2n (C) 3n3 + 1 (D) n3 + 3n2 (E) n2 + 2

ݤှ 1
྽ n = 1 ਔǴёޕӚᒧ໨ϣޑॶࣁ (A)= 1ǵ(B)= 3ǵ(C)= 4ǵ(D)= 4ǵ(E)= 3Ǵ
ӢԜ໻ (B)= n3 + 2n ᆶ (E)= n2 + 2 เਢǶ྽ޑёૈࣁ n = 2 ਔǴёޕ (B)= 12ǵ
(E)= 6ǹ྽ n = 3 ਔǴёޕ (B)= 33ǵ(E)= 11ǴӢԜёղᘐр໻ (B) เޑёૈࣁ
ਢǶ

ௗ๱ᡍ᛾ n3 + 2n ࣁࡡ 3 ޕ७ኧǶܰޑ n3 + 2n = n(n2 + 2) = n(n2 − 1) + 3n =
(n− 1)n(n+ 1) + 3nǶคፕ n −ՖǴnࣁॶޑ 1ǵnǵn+ 1 ஒԖځ中ϐ΋ࣁ 3 ७ޑ
ኧǴࡺ n3 + 2n ࣁࡡ 3 ७ኧǶޑ

เ: (B).
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ݤှ 2
ёӵ΢ॊբݤմѐᒧ໨ (A)ǵ(C)ǵ(D)ǵ(E)Ƕ
ௗ๱ᡍ᛾ Cn = n3 + 2n ࣁࡡ 3 ७ኧǶӢޑ

Cn+1 − Cn = (n+ 1)3 + 2(n+ 1)− n3 − 2n = 3n2 + 3n+ 3

ЪԖ C1 = 3 ࣁ 3 ࢂ؂΋໨೿Ψޑࡕёղᘐрϐࡺ७ኧǴޑ 3 ७ኧǶޑ
เ: (B).

11-20 ᚒǴ؂ᚒ 4 ϩ

11. ᆉԄ 22016 − 22015 ฻ܭ

(A) 2 (B) 2
2016
2015 (C) 22015 (D) −22016 (E) 0

22016 − 22015 = 2× 22015 − 22015 = 22015Ƕ
เ: (C).

12. ༫լើᆶѲ๲Ⴅࣁӕ΋చ៓ၡጕ΢ߚঁٿதᕷԆޑОًઠǶࢌ΋ВǺ

• ϖϩϐ΋ޑОًؒԖଶ᎞༫լើ
• 45 ӈОًؒԖଶ᎞Ѳ๲Ⴅ
• 60 ӈОًӕਔଶ᎞Ѳ๲Ⴅᆶ༫լើ
• 60 ӈОًѝଶ᎞Ѳ๲Ⴅ܈༫լើϐ΋ (όӕਔଶ᎞)

ፎୢ၀ВԖӭϿӈОًόଶ᎞೭Βઠ中ޑҺՖ΋ઠǻ

(A) 60 (B) 20 (C) 45 (D) 5 (E) 40

ଶ᎞༫լើ όଶ᎞༫լើ
ଶ᎞Ѳ๲Ⴅ 60 15 + n
όଶ᎞Ѳ๲Ⴅ 45− n n

105− n 15 + 2n

೛Ԗ n ӈОًόଶ᎞༫լើΨό
ଶ᎞Ѳ๲ႥǴ߾җᚒཀޕԖ 45− n
ӈОًѝଶ᎞༫լើՠόଶ᎞Ѳ๲
ႥǵԖ 60− (45−n) = 15+nӈО
ًѝଶ᎞Ѳ๲Ⴅՠόଶ᎞༫լើǶ

ӢԜӅԖ 60 + 45 − n = 105 − n ଶ᎞༫լើЪԖ 15 + n + n = 15 + 2n ӈОًό
ଶ᎞༫լើǴջӅԖ 120 + n ӈОًǴځ中ϖϩϐ΋ޑОًؒଶ᎞༫լើǴࡺёள
120 + n = 5(15 + 2n) = 75 + 10nǴϯᙁள 9n = 45Ǵޕࡺ n = 5Ƕ

เ: (D).

13. Եቾҗނܙጕ y = 6 − x2 ᆶ x-ື܌ൎрޑ୔ୱǶፎୢ
Ԝ୔ୱϣ೽ԖӭϿঁ᏾ᗺ (ᜐࣚ΢ޑᗺόी)ǻ
(A) 11 (B) 12 (C) 14

(D) 15 (E) 17

x

y
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ёޕԜނܙጕ࿶ၸ᏾ᗺ (0, 6)ǵ(±1, 5) ᆶ (±2, 2)Ǵӵ

კ܌ҢǶࡺёޔௗኧр؂΋Չ΢ޑ᏾ᗺǴޕ٠ӅԖ
1 + 4 + 5 + 4 + 1 = 15 ঁ᏾ᗺӧ೭ঁ୔ୱϣ೽Ƕ

◦

•
•
•
•
• ◦

•
•
•
•

◦
•

◦

•
•
•
•

◦
•

เ: (D).

14. ΋஭ં׎રТ PQRS ᜐޑ PQ ᜐࢂ QR ݮΒ७Ƕޑ

๱ޔጕ PX ஒԜર஭ᄙΠǴ٬ள Q ᗺပӧ RS ᜐޑ
Q′ ᗺ΢Ƕፎୢف SPX ϐε小ࢂϙሶǻ

(A) 72◦ (B) 45◦ (C) 60◦

(D) 67.5◦ (E) 75◦ S R

X

P

Q′

Q

ӧΟ׎ف SPQ′ 中Ǵ∠PSQ′ = 90◦ ЪԖ PQ′ = 2PSǴࡺёޕΟ׎ف SPQ′ ΋ঁࢂ
30◦–60◦–90◦ а܌Ǵ׎فΟޑ ∠SPQ = 60◦ǵ∠QPQ′ = 30◦ǴӢԜ ∠QPX = 15◦ Ъ
ёள ∠SPX = 75◦Ƕ

เ: (E).

15. (ӕ 中級卷ಃ 19 ᚒ)
ΜՏᏢғୖу΋໨х֖ 20 ၰ၂ᚒޑෳᡍǶځ中ΒՏᏢғเჹ 8 ᚒǵ΋ՏᏢғเჹ
9 ᚒǴځᎩޑΎՏᏢғ؂Γ೿ԿϿเჹ 10 ᚒЪ೭ΎՏᏢғѳ֡ޑเჹᚒኧࣁ΋᏾
ኧǶऩ೭ΜՏᏢғѳ֡ޑเჹᚒኧΨࣁ΋᏾ኧǴፎୢ೭ঁ᏾ኧࢂϙሶǻ

(A) 10 (B) 11 (C) 12 (D) 13 (E) 14

ଷ೛ځᎩޑΎՏᏢғѳ֡ޑเჹᚒኧࣁ mǴӢࣁҁෳᡍӅԖ 20 ၰᚒЪ೭ΎՏᏢғ
؂Γ೿ԿϿเჹ 10 ᚒǴࡺ 10 ≤ m ≤ 20Ǵ߾ΜՏᏢғѳ֡ޑเჹᚒኧࣁ

8 + 8 + 9 + 7m

10
=

25 + 7m

10

ӢԜޕ 25+ 7m ё೏ 10 ᏾ନǴ܌а m ࣁ 5 ኧ७Ǵջڻޑ m ࣁ 15Ƕ܌а೭ΜՏᏢ

ғѳ֡ޑเჹᚒኧࣁ
25 + 7× 15

10
= 13Ƕ

เ: (D).
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16. ӧѓკ中ǴPQRǵQST ฻ဈΟفޔࣁ֡
Ъ׎ف QR = QT = 4 cmǶፎୢѤᜐ׎
QRXT ϐय़ᑈࣁӭϿ cm2ǻ

(A) 16(
√
2− 1)

(C) 16
√
2− 10

(B) 4
√
2

(D) 8(
√
2− 1)

(E) 8−
√
2

R

P

Q S

T

X

R

P

Q S

T

X

4 x

x

җᚒཀёޕ QR = PR = QT = TS = 4 cmǴ
٠з x cm = RS = RXǴӵკ܌ҢǶ߾Ѥᜐ׎
QRXT ࣁय़ᑈޑ 1

2
× 42− 1

2
x2 = (8− 1

2
x2) cmǶ

җϭިۓ౛ёޕ PQ2 = 42 + 42 = 32 cm2ǴӢ

Ԝ PQ = QS = 4
√
2 cmǶޕࡺ x = 4

√
2− 4 =

4(
√
2− 1) cmǴ܌аѤᜐ׎ QRXT ϐय़ᑈࣁ

8− 1

2
x2 = 8− 8(

√
2− 1)2 = 16(

√
2− 1) cm2

เ: (A).

17. ፎୢ٬ள x+ 2x+ 3x+ 4x+ · · ·+ 100x ϐֹࣁکӄѳБኧ҅ޑ᏾ኧ x ϐന小ॶࢂ
ϙሶǻ

(A) 202 (B) 5050 (C) 1010 (D) 100 (E) 101

Ԝ฻ৡኧӈϐࣁک

S = x+ 2x+ · · ·+ 100x = x(1 + 2 + · · ·+ 100) = 5050x = 2× 52 × 101× x.

ऩ S ࡺଽኧǴࣁኧ໪ࣣࡰޑ፦ӢኧϩှԄ中ځ߾ӄѳБኧǴֹࣁ x ࣁന小ॶޑ
2× 101 = 202Ƕ

เ: (A).

18. ஒΜঁֹӄ࣬ӕޑჴЈ໳ߎ༝ౚᑼϯ٠ख़᠗ԋ΋ޔ٤৩ࣁচٰ 80% 小ჴЈ༝ޑ
ౚǶऩഭᎩόى΋༝ౚޑ໳ߎё۹ౣόीǴፎୢനӭёа᠗рӭϿঁ小༝ౚǻ

(A) 12 (B) 20 (C) 8 (D) 15 (E) 19

ݤှ 1
ऩଷ೛চٰޑჴЈ༝ౚъ৩ࣁ rǴ܌߾᠗рཥޑ小ჴЈ༝ౚъ৩ࣁ 0.8rǴёޕ΋ঁ
小ჴЈ༝ౚᆶচٰ΋ঁჴЈ༝ౚޑᡏᑈКॶࣁ

4
3
π(0.8r)3

4
3
πr3

= (0.8)3 = 0.512
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ऩԜКॶࣁ࡞ 0.5Ǵ߾Ӆё᠗р 20 ঁ小༝ౚǶՠӢჴሞ΢ԜКॶऊౣεܭ 0.5Ǵࡺ
ёղᘐჴሞ΢ёа᠗р 19 ঁ小༝ౚ٠ഭΠ΋ᗺᗺ໳ߎǶ
ᡍᆉǴ19× 0.512 = 9.728 ޑаёаஒচٰ܌ 10 ঁ༝ౚӅ᠗р 19 ঁ小༝ౚǶ

เ: (E).
ݤှ 2
྽ጕޑ܄Ёκᡂ୏ΑǴѬॺޑᡏᑈ཮ԋΟԛБᡂ୏Ǵջ小༝ౚޑᡏᑈࣁচٰε༝

ౚޑ (
4
5
)3 =

64
125
Ƕ؂ঁε༝ౚ฻ܭ

125
64
ঁ小༝ౚǴԶ 10 ঁε༝ౚ฻ܭ 1250

64
=

625
32

= 19
17
32
ঁ小༝ౚǴࡺӅё᠗р 19 ঁ小༝ౚǶ

เ: (E).

19. ΋ঁ҅Μᜐޑ׎ᜐࣁߏ 1Ǵᒧ᏷ځ中Ѥঁഗᗺᄬԋ΋ঁсѤᜐ٬׎ளѬ܌ޑԖᜐߏ
೿εܭ 1ǶፎୢӅёаᒧрӭϿঁόӄ฻ޑѤᜐ׎ᅈى΢ॊచҹǻ
(A) 2 (B) 3 (C) 4 (D) 5 (E) 6

ёޕѤᜐ؂ޑ׎΋చᜐ೿ԿϿၠຫচΜᜐ׎中ޑΒచᜐǴࡺёஒѤᜐ٩ׇ׎аѬ
ளѤϡኧ߾ᜐኧ኱૶Ǵޑ׎ຫচΜᜐၠ܌ᜐޑ (h, i, j, k)Ǵځ中؂΋ঁ҅᏾ኧ೿Կ
Ͽࣁ 2ǴЪԖ h+ i+ j + k = 10Ƕऩᒧ᏷໒ޑۈᜐᆶБӛǴёз h ϐॶࣁനεॶЪ
i ≥ kǴ߾ჹᔈԜѤᜐ׎ёૈԖаΠޑΟᅿ௃ݩ (4, 2, 2, 2)ǵ(3, 3, 2, 2) ᆶ (3, 2, 3, 2)Ǵ
ӵΠკ܌ҢǺ

4

2

2

2

ఊ׎

3 3

22
ᆌ׎

3

2

3

2
׎ં

เ: (B).

20. ΋ঁሀቚ҅ޑ᏾ኧኧӈ 1ǵ2ǵ4ǵ· · · ᆶኧࣁ؂΋໨ޑ፦ǺவಃΟ໨ଆ܄ԖаΠڀ
ӈϐ߻ҺՖΒ໨ϐکό࣬ӕޑΠ΋ঁ҅᏾ኧǶፎୢԜኧӈԖӭϿ໨小ܭ 2016ǻ
(A) 1008 (B) 63 (C) 11 (D) 15 (E) 673

ёӈрԜኧӈ߻ޑ൳໨ࣁ 1ǵ2ǵ4ǵ7ǵ10ǵ13ǵ· · ·Ƕऩ۹ౣኧ 2 ೭΋໨Ǵёวޑ
౜؂΋໨೿ࢂ 3 ७ኧуޑ 1Ǵ᛾ܴӵࡕǶӢࣁ 2016÷ 3 = 672Ǵёஒ 1 жඹ 2017Ǵ
ӆஒ 2 Եቾ຾ٰǴёޕ小ܭ 2016 ᏾ኧᕴӅԖ҅ޑ 673 ঁᅈى΢ॊచҹǶ
౜ᡍ᛾ԜኧӈନΑ 2 аѦǴځᎩ؂΋໨೿ёቪԋ 3k+1 ԄǶଷ೛྽׎ޑ n ≥ 2 ਔǴ
೭ኧӈ߻ޑ n + 1 ໨ࣁ 2 ᆶ 3k + 1Ǵځ中 0 ≤ k ≤ n− 1Ƕёޕ྽ n = 2 ਔǴଷ೛
ԋҥǶ

ௗ๱ёӧኧӈ中ڗ΋ኧ m = 3n− 2 ٬ள m ≥ 4ǶӢ 1ǵ2 ᆶ m ೿ӧԜኧӈ中Ǵࡺ
Π΋໨όёૈࢂ m+ 1 Ψόёૈࢂ m+ 2Ƕ

Զኧ m+ 3 = 3n+ 1 ࢂ 3 ७ኧуޑ 1 Ъεܭ 4ǴฅԶኧӈ中ӧ m ϐޑ߻ҺΒ໨ϐ
ࣁёૈک 2+ 2 = 4ǵ2+ (3k+1) = 3(k+1)ǵ(3k+1)+ (3j+1) = 3(j+ k)+ 2Ǵځ
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中໻Ԗ 4 ࢂ 3 ७ኧуޑ 1 ЪѸ小ܭ m + 3Ƕ܌а m + 3 ό཮ࢂኧӈޑҺՖΒ໨ϐ
ࣁаΠ΋໨Ѹ܌Ǵک m+3 = 3n+1ǶӢԜҗኧᏢᘜયݤёޕǴჹ܌ܭԖޑ n ≥ 2Ǵ
ኧӈ中ޑಃ (n+ 2) ໨ࣁ 3n+ 1Ƕ

เ: (E).

21-25 ᚒǴ؂ᚒ 5 ϩ

21. வε҅Б؂ঁޑ׎ഗᗺᆶځჹᜐ΢ޑΟ฻ϩᗺ࣬ೱǴӵკ܌ҢǶ

ςޕკ中഍ቹ೽ҽޑ小҅Б׎ϐय़ᑈࣁ 1Ǵፎୢ೭ঁε҅Бޑ׎य़ᑈࣁӭϿǻ
(A) 16 (B) 15 (C) 14 (D) 13 (E) 12

ݤှ 1

A

B C

D
X

Y

ӵკ܌ҢϐБԄ኱૶ӚᗺǴ٠ଷ೛ε҅Бޑ׎ᜐࣁߏ 3xǴ
߾ AC =

√
9x2 + 4x2 = x

√
13Ƕ

ёޕΟ׎ف ABCǵAXBǵAYD ࡺǴ׎ف՟Ο࣬ࣁϕٿٿ
AX
AB

=
AB
AC
Ǵёள AX =

9x2

x
√
13

=
9√
13

xǶ

ӕ౛ёள AY =
6√
13

xǴӢԜ XY =
3√
13

xǶ

Ӣςޕ഍ቹ೽ҽय़ᑈࣁ 1Ǵࡺ XY = 1Ǵ܌а x =

√
13
3
ǴԜ

ਔջёளޕε҅Бޑ׎ᜐࣁߏ 3x =
√
13ǴӢԜε҅Бޑ׎

य़ᑈࣁ 13Ƕ
เ: (D).

ݤှ 2

A P B

CD

X
Y

ӵკ܌ҢϐБԄ኱૶ӚᗺǴёޕΟ׎ف AXP ᆶ AY B ՟Ο࣬ࣁ
ЪԖ׎ف AX = Y BǵAP = 2

3
ABǶӢԜ AX = 2

3
AY Ъ XY =

1
3
AYǶ

Ӣςޕ഍ቹ೽ҽय़ᑈࣁ 1Ǵࡺ XY = 1Ǵ܌аёள AY = 3ǵ
AX = 2ǶӢԜӧΟ׎ف AY B 中ǴAY = 3 аϷ Y B = 2Ǵޕࡺ
Ο׎ف AY B ࣁय़ᑈޑ 1

2
× 3× 2 = 3Ƕε҅Б׎ ABCD хࡴѤঁ

ᆶΟ׎ف AY B ӄ฻ޑΟ׎فϷӧ中ѧޑ小҅Б׎Ǵځࡺय़ᑈࣁ
4× 3 + 1 = 13Ƕ

เ: (D).
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ݤှ 3

ӵკ܌ҢǴᝩុᛤрᆶ小҅Бޑ׎ᜐϕ࣬ѳՉЪ໔ຯ࣬ӕޑ
Ƕߏᜐޑ׎Ԝ小҅Бܭຯᚆ฻ޑጕ໔ޔచٿጕǴ٬ள࣬ᎃޔ

ёว౜܌ᛤрޔޑጕ೿࿶ၸΟ฻ϩᗺǴӵკ܌ҢǶࡺচٰޑ
ε҅Б׎ϐഗᗺΨ཮ӧ܌ᛤрޑ਱ጕ΢Ƕ࿶ीᆉ小਱ኧ٠Ϸ
പр೽ҽޑय़ᑈǴёளޕচٰޑε҅Б׎ϐय़ᑈࣁ 13 ঁѳБ
ൂՏǶ

เ: (D).

22. ፎୢ٬ள n2 + n+ 34 Ԗ҅᏾ኧ܌ޑӄѳБኧֹࣁ n ϐࢂکϙሶǻ

(A) 50 (B) 16 (C) 43 (D) 34 (E) 49

ݤှ 1
з n2 + n+34 = (n+ k)2 = n2 +2kn+ k2Ǵځ中 k > 0 ёள߾᏾ኧǴࣁ n = 34−k2

2k−1
Ƕ

ёว౜ऩ k > 5Ǵ߾ n < 0ǴόӝǶӢԜ k ϐёૈॶࣁ 1ǵ2ǵ3ǵ5Ǵځჹᔈޑ n ॶ
ࣁ٩ׇ 33ǵ10ǵ5ǵ1Ǵ؃܌ࡺϐࣁک 33 + 10 + 5 + 1 = 49Ƕ

เ: (E).
ݤှ 2
Ӣၲ߄Ԅ n2 + n+ 34 ёଷ೛ࡺଽኧǴࣁࡡ (2a)2 = n2 + n+ 34Ǵځ中 a > 0ǶଛБ
٠ϯᙁࡕளǺ

4a2 =
(
n+

1
2

)2 − 1
4
+ 34

16a2 = (2n+ 1)2 + 135

(4a)2 − (2n+ 1)2 = 135

(4a+ 2n+ 1)(4a− 2n− 1) = 33 × 5

ёว౜ሡஒ 135 ᏾ኧঁٿҢԋ߄ x = 4a + 2n + 1ǵy = 4a − 2n − 1 ϐᑈǶёղᘐ

р x > 0 Ъ x > yǴࡺԖ y = 135
x

> 0Ƕ

ёޕ 135 = xy ӅԖѤᅿݤၲ߄Ǵځ中 x > y > 0ǴЪჹ؂ܭ΋ᅿݤၲ߄ǴࣣԖ

a = x+ y
8
ᆶ n = x− y − 2

4
ǶԜਔёӈ߄ӵΠǺ

x = 4a+ 2n+ 1 y = 4a− 2n− 1 a n
135 1 17 33
45 3 6 10
27 5 4 5
15 9 3 1

49

ࣁک؃ϐ܌ࡺ 33 + 10 + 5 + 1 = 49Ƕ
เ: (E).

23. ፎୢёаܫ຾΋ঁ܌Ԗ࿦ߏ೿ࣁ 2 ϙሶǻࢂനεౚᡏϐъ৩ޑЈ҅Бᒷϣ೽ޜޑ

(A)
√
2− 1 (B) 2−

√
2

2
(C)

√
6−

√
2

2
(D)

√
3
3

(E)
√
2
4
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Եቾ೏࿶ၸഗفǵۭय़中Јᆶۭय़҅Бځ׎中΋ᜐ中ᗺޑΟ܌׎فᄒрޑᄒय़Ǵ
ӵკ܌ҢǶ

B

A

C

D

E

зᗺ C ౚЈǴᗺࣁ D ޕౚᆶ௹य़ϐϪᗺǶёࣁ BE = ED = 1ǵAE =
√
3ǵ

AD =
√
3− 1ǵAB =

√
2ǶЪΨёளޕΟ׎ف ABE ᆶ ADC ࡺǴ׎ف՟Ο࣬ࣁ

CD = AD × BE

AB
=

√
3− 1√
2

=

√
2× (

√
3− 1)√

2×
√
2

=

√
6−

√
2

2

Ԝջࣁനεౚᡏϐъ৩Ƕ
เ: (C).

24. ஒΜঁ҅᏾ኧቪӧΜ஭ьТ΢Ǵ؂஭Ӛቪ΋ঁኧǴஒ೭٤ьТܫӧ΋ঁ༝ڬ΢Ƕ
ऩ΋ঁኧεܭᆶѬ࣬ᎃٿޑኧϐѳ֡Ǵ߾ஒԜьТ༡΢ᆘՅǶፎୢԜ༝΢നӭૈ
Ԗ൳஭ьТ೏༡΢ᆘՅǻ

(A) 4 (B) 5 (C) 6 (D) 7 (E) 9

Զऩ 10 ஭ьТ೿೏༡΢ᆘՅǴ؂߾΋஭ьТ೿ԿϿԖ΋஭ᆶѬ࣬ᎃޑьТ΢ϐኧ
КѬ小Ǵՠჹܭ೭Μঁኧ中ޑന小ኧٰᇥǴ೭ࢂόёૈޑǴࡺόӝǶ

ฅԶǴځ中 9 ஭ьТ೿೏༡΢ᆘՅࢂёૈޑǴԖ೚ӭᅿёૈޑБԄǴٯӵஒьТ
٩ׇவ n = −4 ٩ׇጓဦጓԿ n = 5Ǵ٠ӧჹᔈޑ n ဦьТ΢ቪ΢ 100− n2 ϐॶǶ
྽߾ −4 ≤ n ≤ 4 ਔǴނܙጕ y = f(n) = 100− n2 ໒αරΠǶԶҗޑ

f(n− 1) + f(n+ 1)

2
=

100− (n+ 1)2 + 100− (n− 1)2

2
= 99− n2 = f(n)− 1

җԜёዴޕനӭёஒ 9 ஭ьТ༡΢ᆘՅǶ

เ: (E).

25. ፎୢᆉԄ
√

x2 + (1− x)2 +
√

(1− x)2 + (1 + x)2 ϙሶǻࢂന小ॶޑ

(A) 2 (B)
√
2 +

√
10

2
(C)

√
5 (D) 0 (E) 1 +

√
2
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ёޕ
√

x2 + (1− x)2 ϐॶࣁ࡞০኱ѳय़΢Ǵᗺ A = (0, 0) ᆶᗺ B = (x, 1− x) ຯޑ

ᚆǴԶ
√
(1− x)2 + (1 + x)2 ϐॶࣁ࡞ᗺ B = (x, 1− x) ᆶᗺ C = (1, 2) ຯᚆǶޑ

x

y

A
B

C

1

1

2

ӢԜ؃܌ջפࣁр AB +BC ന小ॶǶӢᗺޑ B ӧޔጕ y = 1− x ΢Ǵࡺёղᘐр

Ԝന小ॶวғӧ AǵBǵC ΟᗺӅጕਔǴځॶࣁ AC =
√
5Ƕ

เ: (C).

ୢᚒ 26-30 ࣁเਢޑ 000-999 ϐ໔ޑ᏾ኧǴ
ፎஒเਢ༤ӧเਢь΢ჹᔈޑՏ࿼Ƕ

ಃ 26 ᚒэ 6 ϩǴಃ 27 ᚒэ 7 ϩǴಃ 28 ᚒэ 8 ϩǴ
ಃ 29 ᚒэ 9 ϩǴಃ 30 ᚒэ 10 ϩǶ

26. (ӕ 中級卷ಃ 29 ᚒ)
Ԗ࡞ତӈǴ٬ள؂΋ӈ׎΋ঁંࣁ኷໗ёа௨ӈޑ高中ࢌ 3 Տ࠸تǵ؂΋Չ࡞Ԗ
5 Տζ࠸Ƕ኷໗܌௨рޑତӈԖ೚ӭόӕёૈޑε小Ǵፎୢ܌Ԗ೭٤ёૈε小ޑତ
ӈޑΓኧϐᕴࢂکϙሶǻ

з܌௨р׎ંޑତӈӅԖ r ӈǵc ՉǴ߾ԜତӈӅԖ rc ՏᏢғǶ

ЪҗᚒཀޕӅԖ 3r Տ࠸تǵ5c Տζ࠸ǴࡺᏢғኧࣁ 3r + 5cǶ

Ԝਔջёள rc− 3r − 5c = 0ǴԜ฻ሽܭ (r − 5)(c− 3) = 15Ƕ

ӢԜኧჹ (r − 5, c− 3) ёૈڗޑॶࣁ (1, 15)ǵ(3, 5)ǵ(5, 3)ǵ(15, 1)Ƕݙཀډ 15 ᗨ
Ψё߄ҢԋΒঁॄ᏾ኧϐᑈǴՠԜ཮Ꮴठ r ≤ 0 ܈ c ≤ 0Ǵᆶᚒཀҟ࣯Ƕ

ޕаёள܌ (r, c) Ԗှޑ (6, 18)ǵ(8, 8)ǵ(10, 6)ǵ(20, 4)ǴջჹᔈޑΓኧ rc ࣁ٩ׇ
108ǵ64ǵ60ǵ80Ƕ
Զჹ؂ܭ΋ᅿှޑёૈ௃ݩǴёஒتғǵζғӼ௨ӵΠǺ

r
=

6

c=18

r
=

8

c=8

r
=

1
0

c=6

r
=

2
0

c=4

ζғ
ғت
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ࣁکᕴޑତӈϐΓኧޑԖ೭٤ёૈε小܌ࡺ 108 + 64 + 60 + 80 = 312Ƕ
เ: (312).

27. з aǵbǵcǵmǵn ᏾ኧ٬ளࣁ m < nǴЪۓကڄኧ f(x) = ax2 + bx + cǴځ中 x
ჴኧǶऩࣁ f(x) ᗺࡴკຝхޑ (m, 0) ᆶᗺ (n, 20162)Ǵፎୢ n −m ԖӭϿᅿёૈ
ॶǻޑ

f(n)− f(m) = (an2 + bn+ c)− (am2 + bm+ c)

20162 − 0 = (a(n+m) + b)(n−m)

а܌ n−m ࣁ 20162 ΋ঁ҅ӢኧǶޑ

Զჹܭ 20162 ؂΋ঁ҅Ӣኧޑ d ٰᇥǴ྽ m = 0ǵn = dǵa = 0ǵb = 20162

d
ਔǴ߾

ᇥܴΑ d ࣁ n−m ॶǶڗ΋ঁёૈޑ

Ӣࣁ 20162 = 210 × 34 × 72 ࣁӢኧঁኧ҅ޑ 11 × 5 × 3 = 165Ǵ܌а n −m Ԗ 165
ᅿёૈޑॶǶ

เ: (165).

28. ऩ aǵb வࣁ 1 ډ 100 ᏾ኧǴፎୢԖӭϿಔኧჹ҅ޑ (a, b) ٬ளѬॺᅈى a
√
b =√

abǻ

ёޕԜԄջࣁ a
√
b = ab/2Ƕऩ a = 1Ǵ߾ b ࣁॶёૈڗޑ 1 ډ 100 Ԗ҅᏾ኧǹ܌ޑ

ऩ a ̸= 1Ǵb Ѹ໪ᅈى
√
b = b

2
Ъ b > 0Ǵࡺ b = 4Ǵ܌а a ࣁॶёૈڗޑ 2 ډ 100

Ԗ҅᏾ኧǶӢԜӅԖ܌ޑ 199 ಔёૈޑኧჹǶ
เ: (199).

29. (ӕ 中級卷ಃ 30 ᚒ)
ӧ΋ঁ༝ڬ΢฻ຯᚆӦڗ 64 ঁ
ᗺǴёޕѬॺϐ໔Ӆёૈฝр

64× 63÷ 2 = 2016 చ۰Ƕ

ӧԜ༝΢ฝрځ中΋٤۰Ǵा؃

؂΋చ۰೿όёவ中Ϫၸӭܭ΋
చځѬ۰ޑǶ

ፎୢനӭёаฝрӭϿచ۰ǻ
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ݤှ 1

ёӧҗ೭٤ᗺ׎܌ԋޑ 64 ᜐ׎中Ǵᒧ᏷΋చ۰ࡕǴஒᆶ೭చ۰ѳՉޑ 31 చ
۰ฝрԶஒԜ 64 ᜐ׎ϩԋ 31 ঁఊ׎Ƕௗ๱ஒ؂΋ঁఊٿޑ׎చჹفጕ೿ฝ
рǴԜਔёள 64 + 30 + 2× 31 = 156 చ۰Ƕ

౜᛾ܴԜኧໆԜջࣁനεॶǴ

२ӃǴ྽༝΢Ԗ n ঁᗺਔǴځ中 n ଽኧǴзࣁ Mn ۰ޑёฝрനӭచ۰ਔࣁ

ኧǴ߾җ࣬ӕޑբޕݤ Mn ≥ n+ n
2
− 2 + 2× (n

2
− 1) = 5

2
n− 4Ƕ

Ї౛ ჹ܌ܭԖޑଽኧ nǴࡡԖ Mn = 5
2
n− 4Ƕ

ܴᡉёޕ྽ n = 4 ਔǴMn = 6 = 5
2
× 4− 4ǴջԜЇ౛ԋҥǶ

ჹܭᜐ΢ςԖ۰ PQ БԄǺޑᅿబу۰ٿਔǴԵቾаΠݩ௃ޑ

(i) ༝ڬ΢ӧᗺ P ᆶ Q ϐ໔Ǵу΢΋ঁᗺ RǴԜਔёբٿచ۰ PR ᆶ QRǶ

(ii) ༝ڬ΢ӧᗺ P ᆶ Q ϐ໔Ǵу΢Βঁᗺ RǵSǴԜਔёբϖచ۰ PRǵPSǵ
QRǵQSǵRS.

P Q

P QR P QRS(i) (ii)

ёว౜ (ii) ёబу۰ޑኧၨӭǴӢԜவ 4 ঁᗺޑკ໒ۈǴ٠ᒥൻ (i) ᆶ (ii) బу۰
ਔǴऩૈ٬ճҔ (ii) ଽኧᗺਔǴёܭ۰ኧǶԶჹޑനӭډёள߾ᏃёૈӭǴݤБޑ
ӄ೽೿ճҔ (ii) კӅԖޑډள܌ǴԜਔݤБޑ 6 + 5× 1

2
(n− 4) = 5

2
n− 4 చ۰Ƕ

Ԝਔ୤΋ޑόዴࣁ܄ۓ໻ճҔ (i) ᆶ (ii) ਔǴࢂց੿ૈޑ୼வ n = 4 ໒ٰۈᄬ೷р
നӭ۰ኧวғޑ௃ݩǶ

ଷ೛ςᄬ೷рനӭ۰ኧวғޑკǶ߾კ΢ҺՖ΋చ۰཮ࢂ n ᜐޑ׎΋చᜐǴࢂ܈
΋చ࣬Ҭ۰ޑǴࢂ܈΋చ҂࣬Ҭ۰ޑǶԶ΋చ҂࣬Ҭ۰ޑ཮ஒ n ᜐ׎Ϫԋᜐኧၨ
Ͽޑკ׎Ƕऩ܌Ϫрޑკ׎中ԖΟ׎فᆶѤᜐ׎Ǵ߾ n ᜐ׎ѸёճҔ (i) ᆶ (ii)Ǵ
؂ᏹբ΋ԛԶቚу΋ঁӭᜐ׎ԶளډǶ

X

V

Y

U

P౜ଷ೛Ԗ΋ঁ٩ԜБԄᄬ೷рޑӭᜐ׎ PǴԜӭᜐ׎ԿϿԖ 5 చᜐ
Ъ؂చᜐ೿ؒࢂԖҬᗺ۰ޑǶӢࣁԜਔޑკࢂԖനӭᅈىᚒཀ۰ޑϐ
௃ݩǴ܌аკ中Ӹӧ΋చ۰ XY ᆶќ΋చ۰ UV ࣬ҬǴց߾ XY Ѹ
ёஒ P ӆϪԋᜐኧ׳Ͽޑӭᜐ׎ǶԶҺՖ΋చᆶѤᜐ׎ XUY V Һޑ
΋చᜐԖҬᗺ۰ޑ೿Ѹ཮ᆶ XY ܈ UV ԖҬᗺǴջᆶΒచ۰ԖҬᗺǴ

׎ǶӢԜѤᜐޑόϢ೚р౜ࢂ۰ޑ೭ኬࡺ XUY V ۰ԖޑѬځ؂΋చᜐ೿ό཮ᆶޑ
ҬᗺǴ܌а೭ኬޑᜐӧკ中΋ؒࢂۓԖҬᗺ۰ޑ (ӢԜਔޑკࢂԖനӭᅈىᚒཀޑ
۰ϐ௃ݩ)Ƕ౜Ӣࣁ P ԿϿԖ 5 చᜐǴ܌а XUY V ̸= PǴӢԜ XUY V ԿϿԖ΋
చᜐόࢂ P ࣁᜐǴό֫з೭చᜐޑ XUǴ߾ XU ۰Ǵ٠ஒޑ΋చؒԖҬᗺࢂ P Ϫ
ԋᜐኧ׳Ͽޑӭᜐ׎Ǵҟ࣯Ƕࡺ P ԿӭԖ 4 చᜐǶ
ᆕ΢܌ॊǴёаளޕҺՖ΋ঁԖനӭᅈىᚒཀ۰ޑϐკ೿Ѹࢂҗ 4 ᗺޑკ٩ྣ (i)
ᆶ (ii) Ƕ྽ޑᄬ೷рٰ܌ݤБޑ n ໻ճҔ߾ଽኧਔǴࣁ (ii) ջёᄬ೷рനӭ۰ޑ
ϐკǴԜਔ Mn = 5

2
n− 4ǶӢԜё௢ޕ M64 = 160− 4 = 156Ƕ

เ: (156).
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ݤှ 2
ӵӕှݤ 1Ǵёள 64 + 30 + 2× 31 = 156 చ۰Ƕ

౜᛾ܴԜኧໆԜջࣁനεॶǴଷ೛ς࿶ฝрԜനεኧໆ۰ޑǴջคݤӆబуҺՖ
΋చ۰Ƕ٣ჴ΢Ǵ܌Ԗό཮ᆶځд۰࣬Ҭ۰ޑ೿Ѹ໪೏ฝрǴԜхࡴΑ҅ 64 ᜐ׎
߾Ǵց׎فΟޑᆶϣ೽ؒԖ۰׎ӭᜐޑ΢ڬҢѝԖഗᗺӄӧ༝߄ԖᜐǶԜΨ܌ޑ
ёаӆฝ΋చჹفጕǶ

A

B

C

D

X

ӵკǴऩځ中ٿచ۰ AC ᆶ BD ࣬Ҭӧϣ೽ޑᗺ XǴ߾ό
ёӆԖځѬ۰ޑᆶ ACǵBD ࣬ҬǴࡺёղᘐрό཮ԖځѬ
׎۰࿶ၸѤᜐޑ ABCDǴ܌а۰ ABǵBCǵCDǵDA ό
཮ӆᆶځѬ۰࣬ޑҬǴࡺѬॺ೿Ѹ໪೏ᒧΕǶԜਔ ABCD
ȩǶ׎ȨӄᛤрѤᜐࣁጕ೿೏ᛤрǴᆀϐفᜐᆶჹޑԖ܌ࣁ

౜ёճҔኻ܎ϦԄ f + v = e + 2ǶऩעԜკຎࣁѳय़კ׎Ǵ
ޑচٰࡴ中ഗᗺхځ 64 ঁᗺᆶҬᗺǴځᜐхؒࡴԖ೏ځѬ
۰Ϫၸ۰ޑᆶ೏ځѬ۰ϪࣁΒ۰ޑࢤǶךॺёளΟᅿᜪࠠ
य़Ǻ64ޑ ᜐޑ׎Ѧ೽ǵӄᛤрѤᜐ܌׎ளрޑѤঁΟ׎فǵΟঁഗᗺ೿ӧ༝ڬ΢
Ƕଷ೛Ԗ׎فΟޑ q ঁᛤрޑѤᜐ׎ᆶ t ঁΟ׎فǶ߾

• ᕴഗᗺኧࣁ v = 64 + qǴԜջ 64 ঁচٰޑഗᗺу΢؂ঁӄᛤрѤᜐޑ׎΋ঁ
ҬᗺǶ

• ᕴय़ኧࣁ f = 1 + t+ 4qǴԜջ 64 ᜐ׎Ѧ೽ǵt ঁΟ׎فǵ؂ঁӄᛤрѤᜐ׎
Ƕ׎فѤঁΟޑ

• ᕴᜐኧࣁ eǴځ中 2e = 64 + 3 (t + 4q)ǴԜࣁکஒ؂ঁय़܌ޑԖᜐኧ࣬уǴ؂
చᜐ೿೏ᆉΑΒԛǶ

• ᕴ۰ኧࣁ c = e− 2q = 32 +
3
2
t+ 4qǴӢ؂ঁࣁӄᛤрѤᜐ׎೿ӭᆉΒచ۰Ƕ

ϦԄ܎җኻࡺ f + v = e+ 2Ǻ

0 = (f + v)− (e+ 2) = (65 + t+ 5q)− (34 +
3
2
t+ 6q)

= 31− 1
2
t− q

c = 32 +
3
2
t+ 4(31− 1

2
t)

= 156− 1
2
t

ӢԜ۰ኧޑനεॶࣁ 156ǴЪԜॶวғӧ q = 31ǵt = 0 ਔǶ
เ: (156).

ݤှ 3
ӵӕှݤ 1Ǵёள 64 + 30 + 2× 31 = 156 చ۰Ƕ

౜᛾ܴԜኧໆԜջࣁനεॶǴଷ೛ςஒᅈىᚒཀޑനӭ۰ᛤрǴջ܌ᛤр۰ޑ中Ǵ
ؒԖᆶٿచ׳܈ӭ۰࣬ޑҬǴࢂ܈ёᆶ΋చ۰࣬Ҭޑ௃ݩ೿ᛤрǶё܌ޕᛤрޑ
೭٤۰中Ǵх֖Αёೱௗ೭ 64 ঁᗺԶ׎ԋ 64 ᜐ۰ޑ׎Ƕ
౜ஒ೭٤۰༡ՅǶऩ΋చ۰ؒԖᆶځѬ۰࣬ޑҬǴ߾ஒ೭చ۰༡ԋ໵Յǹऩ΋ჹ
۰۶Ԝ࣬ҬǴ߾ஒځ中΋చ༡ԋᙔՅǵќ΋చ༡ԋआՅǶӵ݀౽ନआՅ۰ޑǴ٠
ᢀჸᙔՅᆶ໵Յ܌۰ޑᄬԋޑკ׎ǶӢԜਔςؒԖ࣬Ҭ۰ޑǴࡺ 64 ᜐ׎ё೏Ϫപ
ԋኧঁӭᜐ׎Ǵ೭٤ӭᜐޑ׎ഗᗺ೿ࢂচٰ 64 ঁᗺ中ޑ΋٤ᗺǶ
౜ᡍ᛾೭٤ӭᜐ׎೿ࢂΟ׎فǶ

ऩӸӧ΋ঁӭᜐޑ׎ഗᗺኧࢂ 4 ࢂ܈ঁ 4 ঁа΢Ǵ٠ஒ೭ঁӭᜐ׎ᆀࣁ P Ƕ
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ऩ P ۰࿶ޑচٰΨό཮ԖआՅޕ۰ёޑѸؒԖᙔՅځҗ߾Ǵޑ໵ՅࢂԖᜐ೿܌ޑ
ၸ PǶԜਔૈղᘐрӧ P 中ёӆᛤр΋చჹفጕǴ٬ளӧচۈ௃ݩ中ǴԜჹفጕ
ҟ࣯Ƕݩനӭ۰ϐ௃ޑᚒཀى۰ǴԜᆶଷ೛ςᛤрᅈޑ໵Յࣁ

A

B

C

ᙔ
Յ

X आՅ

Pऩ P ԿϿԖ΋చᙔՅޑᜐ BCǴӵკ܌ҢǴޕ߾Ӹӧ΋చआՅ۰ޑ
AX ᆶ࣬ځҬǴځ中 AǵBǵC ࣁ P ഗᗺԶޑ X ༝΢Ъӧࣁ P Ѧ
य़ޑᗺǶӢ P όࢂΟ׎ف ABCǴӢԜ ABǵAC 中ԿϿԖ΋చ۰
όࢂ P ࣁᜐǴёό֫з೭చ۰ޑ ABǶ

Ӣࣁ AB ӧ P ϣǴࡺ AB ό཮ᆶ໵Յࢂ܈ᙔՅ۰࣬ޑҬǹЪ AB
Ψό཮ᆶआՅ۰࣬ޑҬǴց߾೭చ۰Ψ཮ᆶ BC ࣬ҬǴՠ BC ς࿶
ᆶ AX ࣬ҬǴόӝǶ܌а AB ӧচۈ௃ݩ中ࣁ໵Յ۰ޑǴԜᆶଷ೛ςᛤрᅈىᚒ
ཀޑനӭ۰ϐ௃ݩҟ࣯Ƕ

中Ǵ64׎კޑᄬԋ܌۰ޑӧᙔՅᆶ໵Յޕа܌ ᜐࢂ׎೏ϪപԋኧঁΟᜐ׎ǶӢஒ
64 ᜐ׎ճҔό࣬ҬޑჹفጕϪԋኧঁΟᜐ׎ਔǴ΋ࢂۓϪԋ 62 ঁΟ׎فǴЪԜਔ
ӧ༝΢ӅԖ 64 + 61 = 125 చ۰Ƕᢀჸё؂ޕ΋చआՅ۰ޑ೿཮೯ၸځ中ΒঁΟف
ǴӢԜԿӭԖ׎ 31 చआՅ۰ޑǴջനӭԖ 125 + 31 = 156 చ۰Ƕ

Զஒ 64 ᜐ׎Ϫԋ 62 ঁΟᜐ׎Ъ؂΋ঁΟ׎ف೿Ԗ΋ঁӅӕഗᗺਔǴёஒΟ׎ف
ଛԋٿٿ٩ׇ 31 ჹǴ٬ள؂΋ჹ೿ё࡞ᛤр΋చआՅ۰ޑǴջӅёᛤ 156 చ۰Ƕ

เ: (156).

30. ΋ঁۓကୱ҅ࣁ᏾ኧڄޑኧ f Һཀ҅᏾ኧܭ፦Ǻჹ܄ԖаΠڀ nǴf(f(n)) = 2n
Ъ f(4n+ 1) = 4n+ 3Ƕፎୢ f(2016) ϙሶǻࢂന҃ΟՏኧޑ

ݤှ 1
ᢀჸёளǺ

f(4n+ 1) = 4n+ 3

f(4n+ 3) = f(f(4n+ 1)) = 2(4n+ 1)

f(2(4n+ 1)) = f(f(4n+ 3)) = 2(4n+ 3)

f(2(4n+ 3)) = f(f(2(4n+ 1))) = 22(4n+ 1)

f(22(4n+ 1))) = f(f(2(4n+ 3))) = 22(4n+ 3)

... ...
f(2k(4n+ 1)) = 2k(4n+ 3)

f(2k(4n+ 3)) = 2k+1(4n+ 1)

ӢԜޕ f(2016) = f(63× 32) = f((4× 15 + 3)× 25) = 61× 26 = 3904Ƕ
เ: (904).

ݤှ 2
ёஒ҅᏾ኧܫӧѳय़΢Ǵӧ҅᏾ኧ m ᆶ f(m) ϐ໔ฝ΋ጂᓐǶࡺёளޕӧڻኧ中Ǵ

4n + 1 ཮Ԗጂᓐࡰӛ 4n + 3ǴЪ؂྽ m −→ x ਔǴѸԖ x −→ 2mǶٯӵ྽ n = 2
ਔǴԖ 4n+ 1 = 9ǵ4n+ 3 = 11Ǵ߾Ǻ

9 18 36 72 144

11 22 44 88
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౜Ӣ 2016 = 63× 25Ǵځ中 63 = 2× 15 + 3ǴࡺԖ

61 122 244 25 × 61 26 × 61

63 126 252 25 × 63

· · ·

ӢԜ f(2016) = 26 × 61 = 3904Ƕ
เ: (904).

ݤှ 3
җᚒཀёޕ f(f(f(n))) = f(2n) Ъ f(f(f(n))) = 2f(n)ǴࡺԖ f(2n) = 2f(n)Ǵᝩ
ុॏж k ԛǴёள f(2kn) = 2kf(n)Ƕ܌аԖ f(2016) = f(25 × 63) = 25f(63)ǶԶ
Ӣ f(63) = f(f(61)) = 122Ǵࡺ f(2016) = 25 × 122 = 3904Ƕ

เ: (904).
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