
2019 ભ୔ඹغԉ学໎ბಓ௦ڳහྡྷ考试

数学（江苏卷）

ᅟ࿉ಹົġ

考ಓၽ答题஍ைఊყၧՠ·ᅟ࿉ಹົْރ题答题ྑௐ.

1. ·试卷٫ 4 ྚē࢈นׄ༪႔题（ԛ 1 题 ∼ ԛ 20 题ē٫ 20 题）. ·卷ਁדน 160 ē考试试卷นד 120 .ᄲד

考试ࠒ೯܊ēைߜ·试卷ۤ答题ྡྷ࢕ω߬ݍĢ

2. 答题஍ēை๠Ρߜᆑލԅༀ੠ēᅹ考ᄃۜဈ 0.5 ਼ۘ۱ౄ੮ഃԅஆᆓΓඡໟၽ试卷ރ答题࢕ԅڟՇสᄢĢ

3. ைఊყۢճ޳考ၔၽ答题࢕上ൎႴඬԅඨ໹৲上ԅༀ੠cᅹ考ᄃۜူ·ఆಾ׮ອ׸Ģ

4. ᆴ答试题ēΡ༖ဈ 0.5 ਼ۘ۱ౄ੮ഃԅஆᆓΓၽ答题࢕上ԅᄗՇสᄢᆴ答ēၽୣ൐สᄢᆴ答ྡྷ৐ํ໒Ģ

5. ఢ༓ᆴ෍ē༖ဈ 2B ஃΓݛcໟூ҃ēຬඨcۜ׸ԉ༖加۱c加ҹ.

参考٤಴ġ

ྂ·数࡬ x1, x2, · · · , xn ԅֺЕ s2 =
1

n

n∑
i=1

(xi − x)2ēୣᄯ x =
1

n

n∑
i=1

xi.

ᅘ඘ԅ඘ݲ V = Shēୣᄯ S ಾᅘ඘ԅԘੋݲēh ಾᅘ඘ԅغ.

ᅳ඘ԅ඘ݲ V =
1

3
Shēୣᄯ S ಾᅳ඘ԅԘੋݲēh ಾᅳ඘ԅغ.

ྡྷcඡࣂ题ġ·题٫ 14 ໌题ēਤ໌题 5 ē٫ד 70 .ອ࿫สᄢ上࢕ēை̼答案ඡໟၽ答题ד

1. ྸᄉۦނ A = {−1, 0, 1, 6}, B = {x | x > 0, x ∈ R}ē႕ A ∩
B = .

2. ྸᄉ؏数 (a+ 2i)(1 + i) ԅಬϦน 0ēୣᄯ i น༔数Ӧสē႕ಬ数

a ԅᄔಾ .

3. ဗ෍ಾྡྷّസ֥ঠё෍ē႕೛ѻԅ S ԅᄔಾ .

4. 数ۆ y =
√
7 + 6x− x2 ԅՇ࿌့ಾ .

5. ྸᄉྡྷᆦ数࡬ 6, 7, 8, 8, 9, 10ē႕؞ᆦ数࡬ԅֺЕಾ .

6. Ҷ 3 ੠ઓල学ۤ 2 ੠૏ල学ᄯఉ༪ 2 ੠ල学参加ᄝၛრ׻๠ē႕

༪ѻԅ 2 ੠ල学ᄯᄠ౲ပ 1 ੠૏ල学ԅؠ৑ಾ .

7. ၽ଼ੋᄐ߸ᆵγຂ xOy ᄯēయഀௗຬ x2 − y2

b2
= 1 (b > 0) Ԥڶ࠼

(3, 4)ē႕ഀ؞ௗຬԅ࠭ߖຬֺёಾ .

8. ྸᄉ数ॹ {an} (n ∈ N∗) ಾԉЕ数ॹēSn ಾୣ஍ n ົۤ. య
a2a5 + a8 = 0, S9 = 27ē႕ S8 ԅᄔಾ .

9. ఢ෍ēЩֺ඘ ABCD − A1B1C1D1 ԅ඘ݲಾ 120ēE น CC1 ԅ

ᄯԤē႕సभᅳ E −BCD ԅ඘ݲಾ .

10. ၽ଼ੋᄐ߸ᆵγຂ xOy ᄯēP ಾௗຬ y = x+
4

x
(x > 0) 上ԅྡྷ

ّՎԤē႕Ԥ P Ӿᄐຬ x+ y = 0 ԅ࡯शԅᆫ໌ᄔಾ .

11. ၽ଼ੋᄐ߸ᆵγຂ xOy ᄯēԤ A ၽௗຬ y = lnx 上ēய؞ௗຬ
ၽԤ A ҉ԅ஭ຬڶ࠼Ԥ (−e,−1)（e นᆑ௶ճ数ԅԘ数）ē႕Ԥ A ԅ

ᆵγಾ .



12. ఢ෍ēၽ △ABC ᄯēD ಾ BC ԅᄯԤēE ၽΨ AB 上ēBE = 2EAēAD ူ CE ߬ဟԤ O. య
−−→
AB ·

−→
AC = 6

−→
AO ·

−−→
ECē႕

AB

AC
ԅᄔಾ .

13. ྸᄉ
tanα

tan(α+ π
4 )

= −2

3
ē႕ sin(2α+

π

4
) ԅᄔಾ .

14. ಁ f(x), g(x) ಾՇ࿌ၽ R 上ԅ०ّᄻ୙ۆ数ēf(x) ԅᄻ୙น 4ēg(x) ԅᄻ୙น 2ēய f(x) ಾ୥ۆ数. Ӳ

x ∈ (0, 2] ನēf(x) =
√
1− (x− 1)2, g(x) =

k(x+ 2) , 0 < x ≤ 1

−1

2
, 1 < x ≤ 2

ēୣᄯ k > 0. యၽ௕޷ (0, 9] 上ēڑဟ x

ԅֺё f(x) = g(x) ပ 8 ّϢලԅಬ数ٔē႕ k ԅ௜ᄔֳถಾ .

֝cࠓ答题ġ·题٫ 6 ໌题ē٫ 90 སݧёڶ答ನ࿫ໟѻ文ᆓഊੜcᄃੜࠓᄗՇ௕့ઝᆴ答ē࢕ēைၽ答题ד

സϤᅇ.

15. （·໌题ਁד 14 （ד

ၽ △ABC ᄯē߸ A,B,C ԅճΨדιน a, b, c.

（1）య a = 3c, b =
√
2, cosB =

2

3
ēௐ c ԅᄔĢ

（2）య
sinA
a

=
cosB
2b
ēௐ sin(B +

π

2
) ԅᄔ.



16. （·໌题ਁד 14 （ד

ఢ෍ēၽᄐసभᅘ ABC −A1B1C1 ᄯēD,E ιนד BC,AC ԅᄯԤēAB = BC. ௐᄃ

（1）A1B1 ∥ ଼ੋ DEC1Ģ

（2）BE⊥C1E.

17. （·໌题ਁד 14 （ד

ఢ෍ēၽ଼ੋᄐ߸ᆵγຂ xOy ᄯē෧ၕ C :
x2

a2
+

y2

b2
= 1 (a > b > 0) ԅߪԤน F1(−1, 0), F2(1, 0). ڶ F2

ᆴ x ᅀԅҜຬ lēၽ x ᅀԅ上ֺēl ူၕ F2 : (x − 1)2 + y2 = 4a2 ߬ဟԤ Aēူ෧ၕ C ߬ဟԤ D. ࠒॕ AF1

ωཛྷЩ߬ၕ F2 ဟԤ Bēॕࠒ BF2 ߬෧ၕ C ဟԤ Eēॕࠒ DF1. ྸᄉ DF1 =
5

2
.

（1）ௐ෧ၕ C ԅγᅹֺёĢ

（2）ௐԤ E ԅᆵγ.



18. （·໌题ਁד 16 （ד

ఢ෍ēྡྷّܕԅΨ࠘ಾၕ໯น O ԅၕēܕԅྡྷЇပྡྷඨᄐຬ໸ԅ٤া lēܕ上ပ஢ AB（AB ಾၕ O ԅᄐ

ၽ٤াܣڟē（ࡅ l 上༪०ّԤ PcQēω༉ߙ०խᄐຬ໸ԁা PBcQA. ௐġຬխྑܣڟ PBcQA 上ԅൎပ

ԤӾԤ O ԅ࡯श࢈Ϣ໌ဟၕ O ԅ͖ࡅ. ྸᄉԤ A,B Ӿᄐຬ l ԅ࡯शדιน AC ۤ BD（CcD นҜᆠ）ēЉ

Ԅ AB = 10, AC = 6, BD = 12（Ӧสġ਼̈́）.

（1）యԁা PB ူ஢ AB Ҝᄐēௐԁা PB ԅЩĢ

（2）ၽྑܣڟௐຏēP ۤ Q ᄯટ׮ပྡྷّԤ༪ၽ D ҉Ħωഊੜ理ဎĢ

（3）ၽྑܣڟௐຏēయԁা PB ۤ QA ԅЩէ࢈น d（Ӧสġ਼̈́）ēௐӲ d ᆫ໌ᄔನēPcQ ०Ԥ޷ԅ

.श࡯

19. （·໌题ਁד 16 （ד

ྸᄉۆ数 f(x) = (x− a)(x− b)(x− c)ēf ′(x) น f(x) ԅӽۆ数.

（1）య a = b = cēf(4) = 8ēௐಬ数 a ԅᄔĢ

（2）య a ̸= b, b = cēۆ数 f(x), f ′(x) ԅঌԤ࢈ၽۦނ {−3, 1, 3} ᄯēௐ f(x) ԅ໌ݾᄔĢ

（3）Ӳ a = 0, 0 < b ≤ 1, c = 1 ನēޚ f(x) ԅݾӖᄔน MēᄃੜġM ≤ 4

27
.

20. （·໌题ਁד 16 （ד

Շ࿌೎ົน 1 ய٤Αนჾ数ԅԉΑ数ॹนqM− 数ॹr.

（1）ྸᄉԉΑ数ॹ {an} (n ∈ N∗) ਁᆠġa2a4 = a5, a3 − 4a2 + 4a1 = 0ēௐᄃġ数ॹ {an} นqM− 数

ॹrĢ

（2）ྸᄉ数ॹ {bn} (n ∈ N∗) ਁᆠġb1 = 1,
1

Sn
=

2

bn
− 2

bn+1
ēୣᄯ Sn น数ॹ {bn} ԅ஍ n ົۤ.

1⃝ ௐ数ॹ {bn} ԅඹົ٤಴Ģ

2⃝ ಁ m นჾჼ数ēయӉၽqM− 数ॹr{cn} (n ∈ N∗)ēճఉ࿉ჾჼ数 kēӲ k ≤ m ನē՛ပ

ck ≤ bk ≤ ck+1 юोēௐ m ԅᆫӖᄔ.



附加题

21. �༪ᆳ题�·题ͧࣳ AcBcC స໌题ēை༪Շୣᄯ०໌题ēωၽອ࿫ԅ答题௕့ઝᆴ答. యտᆳē႕̟ᆴ

答ԅ஍०໌题ିד. .སസϤᅇݧёڶ答ನ࿫ໟѻ文ᆓഊੜcᄃੜࠓ

A.�༪༉ 4− 2ġࡧჴူέܰ� （·໌题ਁד 10 （ד

ྸᄉࡧჴ A =

[
3 1

2 2

]
.

（1）ௐ A2Ģ（2）ௐࡧჴ A ԅඋჸᄔ.

B.�༪༉ 4− 4ġᆵγຂူ参数ֺё� （·໌题ਁד 10 （ד

ၽݾᆵγຂᄯēྸᄉ०Ԥ A(3,
π

4
), B(

√
2,

π

2
)ēᄐຬ l ԅֺёน ρ sin(θ +

π

4
) = 3.

（1）ௐ A,B ०Ԥ޷ԅ࡯शĢ（2）ௐԤ B Ӿᄐຬ l ԅ࡯श.

C.�༪༉ 4− 5ġϢԉ಴༪ߣ� （·໌题ਁד 10 （ד

ಁ x ∈ RēࠓϢԉ಴ |x|+ |2x− 1| > 2.

�Ρᆳ题�ԛ 22 题cԛ 23 题ēਤ题 10 ޙē٫ד 20 .ד ைၽ答题࢕ᄗՇ௕့ઝᆴ答ēࠓ答ನ࿫ໟѻ文ᆓഊੜc

ᄃੜڶёݧསസϤᅇ.

22. （·໌题ਁד 10 （ד

ಁ (1 + x)n = a0 + a1x+ a2x
2 + · · ·+ anx

n, n > 4, n ∈ N∗. ྸᄉ a23 = 2a2a4.

（1）ௐ n ԅᄔĢ（2）ಁ (1 +
√
3)n = a+ b

√
3ēୣᄯ a, b ∈ N∗ēௐ a2 − 3b2 ԅᄔ.

23. （·໌题ਁד 10 （ד

ၽ଼ੋᄐ߸ᆵγຂ xOy ᄯēಁԤނ An = {(0, 0), (1, 0), (2, 0), · · · , (n, 0)}, Bn = {(0, 1), (n, 1)}, Cn =

{(0, 2), (1, 2), (2, 2), · · · , (n, 2)}, n ∈ N∗. গ Mn = An ∪ Bn ∪ CnēҶۦނ Mn ᄯఉ௜०ّϢලԅԤēဈ഻ݯέ

२ X ζವ൑ਬᄍ޷ԅ࡯श.

（1）Ӳ n = 1 ನēௐ X ԅؠ৑דϣĢ

（2）ճٓՇԅჾჼ数 n (n ≥ 3)ēௐؠ৑ P (X ≤ n)（ဈ n ζವ）.



2019 ભ୔ඹغԉ学໎ბಓ௦ڳහྡྷ考试参考答案

数学（江苏卷）

ᅟ࿉ಹົġ

考ಓၽ答题஍ைఊყၧՠ·ᅟ࿉ಹົْރ题答题ྑௐ.

1. ·试卷٫ 4 ྚē࢈นׄ༪႔题（ԛ 1 题 ∼ ԛ 20 题ē٫ 20 题）. ·卷ਁדน 160 ē考试试卷นד 120 .ᄲד

考试ࠒ೯܊ēைߜ·试卷ۤ答题ྡྷ࢕ω߬ݍĢ

2. 答题஍ēை๠Ρߜᆑލԅༀ੠ēᅹ考ᄃۜဈ 0.5 ਼ۘ۱ౄ੮ഃԅஆᆓΓඡໟၽ试卷ރ答题࢕ԅڟՇสᄢĢ

3. ைఊყۢճ޳考ၔၽ答题࢕上ൎႴඬԅඨ໹৲上ԅༀ੠cᅹ考ᄃۜူ·ఆಾ׮ອ׸Ģ

4. ᆴ答试题ēΡ༖ဈ 0.5 ਼ۘ۱ౄ੮ഃԅஆᆓΓၽ答题࢕上ԅᄗՇสᄢᆴ答ēၽୣ൐สᄢᆴ答ྡྷ৐ํ໒Ģ

5. ఢ༓ᆴ෍ē༖ဈ 2B ஃΓݛcໟூ҃ēຬඨcۜ׸ԉ༖加۱c加ҹ.

参考٤಴ġ

ྂ·数࡬ x1, x2, · · · , xn ԅֺЕ s2 =
1

n

n∑
i=1

(xi − x)2ēୣᄯ x =
1

n

n∑
i=1

xi.

ᅘ඘ԅ඘ݲ V = Shēୣᄯ S ಾᅘ඘ԅԘੋݲēh ಾᅘ඘ԅغ.

ᅳ඘ԅ඘ݲ V =
1

3
Shēୣᄯ S ಾᅳ඘ԅԘੋݲēh ಾᅳ඘ԅغ.

ྡྷcඡࣂ题ġ·题٫ 14 ໌题ēਤ໌题 5 ē٫ד 70 .ອ࿫สᄢ上࢕ēை̼答案ඡໟၽ答题ד

1. ྸᄉۦނ A = {−1, 0, 1, 6}, B = {x | x > 0, x ∈ R}ē႕ A ∩B = .

答案 {1, 6}.

解析 ࿙นၽ A ᄯӖဟ 0 ԅ၍ഭပ 1, 6ēൎྻ A ∩B = {1, 6}.

2. ྸᄉ؏数 (a+ 2i)(1 + i) ԅಬϦน 0ēୣᄯ i น༔数Ӧสē႕ಬ数 a ԅᄔಾ .

答案 2.

解析 ࿙น (a+ 2i)(1 + i) = (a− 2) + (a+ 2)i ԅಬϦน 0ēൎྻ a = 2.

3. ဗ෍ಾྡྷّസ֥ঠё෍ē႕೛ѻԅ S ԅᄔಾ .

答案 5.

解析 ..

x 1 2 3 4

S
1

2

3

2
3 5

x ≥ 4 N N N Y

ൎྻ೛ѻԅ S ԅᄔน 5.

4. 数ۆ y =
√
7 + 6x− x2 ԅՇ࿌့ಾ .

答案 [−1, 7].

解析 ဎ 7 + 6x− x2 ≥ 0ēࠓԄ −1 ≤ x ≤ 7ēڃՇ࿌့น [−1, 7].

5. ྸᄉྡྷᆦ数࡬ 6, 7, 8, 8, 9, 10ē႕؞ᆦ数࡬ԅֺЕಾ .

答案
5

3
.



解析 ࿙น

x =
1

6
(6 + 7 + 8 + 8 + 9 + 10) = 8,

ൎྻ

s2 =
1

6
[(6− 8)2 + (7− 8)2 + (8− 8)2 + (8− 8)2 + (9− 8)2 + (10− 8)2] =

5

3
.

6. Ҷ 3 ੠ઓල学ۤ 2 ੠૏ල学ᄯఉ༪ 2 ੠ල学参加ᄝၛრ׻๠ē႕༪ѻԅ 2 ੠ල学ᄯᄠ౲ပ 1 ੠૏ල学ԅؠ

৑ಾ .

答案
7

10
.

解析 Ҷ 5 ੠ල学ᄯఉ༪ 2 ੠ēပ 10 ᄵڴࠒēϢۃ૏ල学ԅெࣣပ 3 ᄵēൎௐؠ৑น 1− 3

10
=

7

10
.

7. ၽ଼ੋᄐ߸ᆵγຂ xOy ᄯēయഀௗຬ x2 − y2

b2
= 1 (b > 0) Ԥڶ࠼ (3, 4)ē႕ഀ؞ௗຬԅ࠭ߖຬֺё

ಾ .

答案 y = ±
√
2x.

解析 ဎྸᄉēԄ 9− 16

b2
= 1, b > 0ēൎྻ b =

√
2Ģရ a = 1ēൎྻ࠭ߖຬֺёน y = ±

√
2x.

8. ྸᄉ数ॹ {an} (n ∈ N∗) ಾԉЕ数ॹēSn ಾୣ஍ n ົۤ. య a2a5 + a8 = 0, S9 = 27ē႕ S8 ԅᄔ

ಾ .

答案 16.

解析 ဎ S9 = 9a5 = 27ēԄ a5 = 3ēҶ֗ 3a2+a8 = 0ēއ 3(a5−3d)+(a5+3d) = 0ēࠓԄ d =
2

3
a5 = 2.

ൎྻ S8 = S9 − a9 = S9 − (a5 + 4d) = 27− 11 = 16.

9. ఢ෍ēЩֺ඘ ABCD − A1B1C1D1 ԅ඘ݲಾ 120ēE น CC1 ԅᄯԤē႕సभᅳ E − BCD ԅ඘ݲ

ಾ .

答案 10.

解析 ࿙น

VE−BCD

VЩֺ඘
=

1
3S△BCD · EC

Sࡧ໹ABC · C1C
=

1

3
· S△BCD

Sࡧ໹ABCD

· EC

C1C
=

1

3
· 1
2
· 1
2
=

1

12
,

ൎྻ

VE−BCD =
1

12
VЩֺ඘ =

1

12
× 120 = 10.



10. ၽ଼ੋᄐ߸ᆵγຂ xOy ᄯēP ಾௗຬ y = x+
4

x
(x > 0) 上ԅྡྷّՎԤē႕Ԥ P Ӿᄐຬ x+ y = 0 ԅ࡯श

ԅᆫ໌ᄔಾ .

答案 4.

解析 ဎྸᄉēಁࢶ P (x, x+
4

x
), x > 0ēൎྻ

d =

∣∣x+ x+ 4
x

∣∣
√
2

=
2x+ 4

x√
2

>
2
√
2x · 4

x√
2

= 4,

ӲயࠧӲ 2x =
4

x
ēއ x =

√
2 ನ௜ԉēڃԤ P Ӿᄐຬ x+ y = 0 ԅ࡯शԅᆫ໌ᄔน 4.

11. ၽ଼ੋᄐ߸ᆵγຂ xOy ᄯēԤ A ၽௗຬ y = lnx 上ēய؞ௗຬၽԤ A ҉ԅ஭ຬڶ࠼Ԥ (−e,−1)（e นᆑ

௶ճ数ԅԘ数）ē႕Ԥ A ԅᆵγಾ .

答案 (e, 1).

解析 ಁ஭Ԥ A(x0, lnx0).

࿙น y′ = (lnx)′ =
1

x
ēൎྻ஭ຬԅໜ৑ k =

1

x0
.

ရ஭ຬڶԤ (−e,−1)ēൎྻ k =
lnx0 + 1

x0 + e
=

1

x0
ēއ x0 lnx0 = eēࠓԄ x0 = e .（ຕϩēၼᄃࢶ）

ൎྻԤ A ԅᆵγน (e, 1).

12. ఢ෍ēၽ △ABC ᄯēD ಾ BC ԅᄯԤēE ၽΨ AB 上ēBE = 2EAēAD ူ CE ߬ဟԤ O. య
−−→
AB ·

−→
AC = 6

−→
AO ·

−−→
ECē႕

AB

AC
ԅᄔಾ .

答案
√
3.

解法一
−−→
EC =

−→
AC −

−→
AE = −1

3

−−→
AB +

−→
AC.

ಁ
−→
AO = 2λ

−−→
AD = λ

−−→
AB + λ

−→
AC,⇒ −−→

AB = 3
−→
AE ⇒ −→

AO = 3λ
−→
AE + λ

−→
AC.

ရ E,O,C సԤ٫ຬ⇒ 3λ+ λ = 1 ⇒ λ =
1

4

⇒
−→
AO =

1

2

−−→
AD

⇒
−−→
AB ·

−→
AC − 6

−→
AO ·

−−→
EC =

−−→
AB ·

−→
AC − 1

2
(
−−→
AB +

−→
AC) · (−

−−→
AB + 3

−→
AC) =

1

2

−−→
AB2 − 3

2

−→
AC2 = 0,

ڃ
−−→
AB2 = 3

−→
AC2 ⇒ ൎௐ =

√
3.

解法二 Ϣಁ־ AB⊥CEēྻ E นၐԤēEC,EA น x, y ᅀჾֺ຿ߙຂ.



ಁ C(2, 0), A(0, a), B(0,−2a)ē႕ D(1,−a) ⇒

{
AD : y = −2ax+ a

CE : y = 0
⇒ O

(
1

2
, 0

)
.

−−→
AB · −→AC − 6

−→
AO · −−→EC = 3a2 − 6 = 0 ⇒ a2 = 2 ⇒ AB

AC
=

√
9a2

a2 + 4
=

√
3.

解法三 ԉۺܤݾ + ᄯຬՇ理ġ

ලྡྷ֥ࠓᄉġ
−→
AO =

1

2

−−→
ADĢල理ࢶԄġ

−−→
OC =

3

4

−−→
ECē௜ CD ᄯԤ Fē

−−→
AB ·

−→
AC = AD2 − CD2, 6

−→
AO ·

−−→
EC = 8

−−→
OD ·

−−→
OC = 8OF 2 − 8CF 2 = 2AC2 − 2CD2

࿙น
−−→
AB ·

−→
AC = 6

−→
AO ·

−−→
ECēൎྻ AD2 + CD2 = 2AC2.

ဎᄯຬՇ理ġAB2 +AC2 = 2
(
AD2 + CD2

)
= 4AC2 ⇒ ൎௐ =

√
3.

13. ྸᄉ
tanα

tan(α+ π
4 )

= −2

3
ē႕ sin(2α+

π

4
) ԅᄔಾ .

答案

√
2

10
.

解法一
tanα

tan
(
α+ π

4

) =
tanα(1− tanα)

1 + tanα
= −2

3
⇒ tanα = 2 ݧ −1

3
.

ൎௐ =

√
2

2
(sin 2α+ cos 2α) =

√
2

2
· 2 sinα cosα+ cos2 α− sin2 α

cos2 α+ sin2 α
=

√
2

2
· 2 tanα+ 1− tan2 α

1 + tan2 α
=

√
2

10
.

解法二 গ

 α = x

α+
π

4
= y

⇒

 3 tanx = −2 tan y

sin(y − x) =

√
2

2

⇒

 3 sinx cos y = −2 sin y cosx

sin y cosx− cos y sinx =

√
2

2

⇒


sinx cos y = −

√
2

5

cosx sin y =
3
√
2

10

.

ൎௐ = sin(x+ y) = sinx cos y + cosx sin y =

√
2

10
.

14. ಁ f(x), g(x) ಾՇ࿌ၽ R 上ԅ०ّᄻ୙ۆ数ēf(x) ԅᄻ୙น 4ēg(x) ԅᄻ୙น 2ēய f(x) ಾ୥ۆ数. Ӳ

x ∈ (0, 2] ನēf(x) =
√
1− (x− 1)2, g(x) =

k(x+ 2) , 0 < x ≤ 1

−1

2
, 1 < x ≤ 2

ēୣᄯ k > 0. యၽ௕޷ (0, 9] 上ēڑဟ x

ԅֺё f(x) = g(x) ပ 8 ّϢලԅಬ数ٔē႕ k ԅ௜ᄔֳถಾ .

答案 [
1

3
,

√
2

4
).

解析 Ӳ x ∈ (0, 2] ನēy = f(x) =
√
1− (x− 1)2 ԉޮဟ (x− 1)2 + y2 = 1 (y ≥ 0).

ۦࠒ f(x) ಾᄻ୙น 4 ԅ୥ۆ数ēࢶᆴѻ f(x) ၽ (0, 9] 上ԅ෍ເġ



࿙นӲ x ∈ (1, 2] ನēg(x) = −1

2
ēய g(x) ԅᄻ୙น 2.

ဎ෍ࢶᄉġӲ x ∈ (1, 2] ∪ (3, 4] ∪ (5, 6] ∪ (7, 8] ನēf(x) ူ g(x) ԅ෍ເပ 2 ّ߬Ԥ.

ဎྸᄉēf(x) ူ g(x) ԅ෍ເၽ௕޷ (0, 9] 上ပ 8 ّ߬Ԥ.

ൎྻӲ x ∈ (0, 1] ∪ (2, 3] ∪ (4, 5] ∪ (6, 7] ∪ (8, 9] ನēf(x) ူ g(x) ԅ෍ເပ 6 ّ߬Ԥ.

ရӲ x ∈ (0, 1]ನēy = g(x) = k(x+2)ζವԅᄐຬڶۺՇԤ A(−2, 0)ēயໜ৑ k > 0ēۦࠒ g(x)ԅᄻ୙น

2 ރ f(x) ԅ෍ເēࢶᄉġӲ x ∈ (2, 3]∪ (6, 7] ನēf(x) ူ g(x) ԅ෍ເํ߬ԤēൎྻӲ x ∈ (0, 1]∪ (4, 5]∪ (8, 9]

ನēf(x) ူ g(x) ԅ෍ເပ 6 ّ߬Ԥ.

ဎ f(x) ူ g(x) ԅᄻ୙໿ࢶᄉġӲ x ∈ (0, 1] ನēf(x) ူ g(x) ԅ෍ເပ 2 ّ߬Ԥ.

ఢ෍ēӲຬխ y = k(x+ 2) (0 < x ≤ 1) ူၕܖ (x− 1)2 + y2 = 1 (0 < x ≤ 1, y ≥ 0)ēອ஭ನē

d =
|3k|√
k2 + 1

= 1 ⇒ k2 =
1

8
.

ရ k > 0ēൎྻ k =

√
2

4
（Үನ୾ပ 1 ّ߬Ԥ）Ģ

Ӳຬխ y = k(x+ 2) (0 < x ≤ 1) Ԥڶ B(1, 1) ನēk = kAB =
1

3
（Үನ୾ပ 2 ّ߬Ԥ）.

ᄉġkࢶ๥ד෍໹ۦࠒ ԅ௜ᄔֳถಾ [
1

3
,

√
2

4
).

֝cࠓ答题ġ·题٫ 6 ໌题ē٫ 90 སݧёڶ答ನ࿫ໟѻ文ᆓഊੜcᄃੜࠓᄗՇ௕့ઝᆴ答ē࢕ēைၽ答题ד

സϤᅇ.

15. （·໌题ਁד 14 （ד

ၽ △ABC ᄯē߸ A,B,C ԅճΨדιน a, b, c.

（1）య a = 3c, b =
√
2, cosB =

2

3
ēௐ c ԅᄔĢ

（2）య
sinA
a

=
cosB
2b
ēௐ sin(B +

π

2
) ԅᄔ.

解 （1）࿙น a = 3c, b =
√
2, cosB =

2

3
.

ဎဥຟՇ理 cosB =
a2 + c2 − b2

2ac
ēԄ

2

3
=

(3c)2 + c2 − (
√
2)2

2× 3c× c
ēއ c2 =

1

3
.

ൎྻ c =

√
3

3
.

（2）࿙น
sinA
a

=
cosB
2b
ēဎჾຟՇ理

a

sinA
=

b

sinB
ēԄ

cosB
2b

=
sinB
b
ēൎྻ cosB = 2 sinB.

Ҷ֗ cos2 B = (2 sinB)2ēއ cos2 B = 4(1− cos2 B)ēڃ cos2 B =
4

5
.

࿙น sinB > 0ēൎྻ cosB = 2 sinB > 0ēҶ֗ cosB =
2
√
5

5
.

࿙Ү sin
(
B +

π

2

)
= cosB =

2
√
5

5
.

16. （·໌题ਁד 14 （ד

ఢ෍ēၽᄐసभᅘ ABC −A1B1C1 ᄯēD,E ιนד BC,AC ԅᄯԤēAB = BC. ௐᄃ

（1）A1B1 ∥ ଼ੋ DEC1Ģ

（2）BE⊥C1E.

证明 （1）࿙น D,E ιนד BC,AC ԅᄯԤēൎྻ ED ∥ AB.

ၽᄐసभᅘ ABC −A1B1C1 ᄯēAB ∥ A1B1ēൎྻ A1B1 ∥ ED.



ရ࿙น ED ⊂ ଼ੋ DEC1ēA1B1 ̸⊂ ଼ੋ DEC1ēൎྻ A1B1 ∥ ଼ੋ DEC1.

（2）࿙น AB = BCēE น AC ԅᄯԤēൎྻ BE⊥AC.

࿙นసभᅘ ABC −A1B1C1 ಾᄐभᅘēൎྻ C1C⊥ ଼ੋ ABC.

ရ࿙น BE ⊂ ଼ੋ ABCēൎྻ C1C⊥BE.

࿙น C1C ⊂ ଼ੋ A1ACC1ēAC ⊂ ଼ੋ A1ACC1ēC1C ∩AC = Cēൎྻ BE⊥ ଼ੋ A1ACC1.

࿙น C1E ⊂ ଼ੋ A1ACC1ēൎྻ BE⊥C1E.

题 16 ෍ 题 17 ෍

17. （·໌题ਁד 14 （ד

ఢ෍ēၽ଼ੋᄐ߸ᆵγຂ xOy ᄯē෧ၕ C :
x2

a2
+

y2

b2
= 1 (a > b > 0) ԅߪԤน F1(−1, 0), F2(1, 0). ڶ F2

ᆴ x ᅀԅҜຬ lēၽ x ᅀԅ上ֺēl ူၕ F2 : (x − 1)2 + y2 = 4a2 ߬ဟԤ Aēူ෧ၕ C ߬ဟԤ D. ࠒॕ AF1

ωཛྷЩ߬ၕ F2 ဟԤ Bēॕࠒ BF2 ߬෧ၕ C ဟԤ Eēॕࠒ DF1. ྸᄉ DF1 =
5

2
.

（1）ௐ෧ၕ C ԅγᅹֺёĢ

（2）ௐԤ E ԅᆵγ.

解 （1）ಁ෧ၕ C ԅ࡯ߪน 2c.

࿙น F1(−1, 0), F2(1, 0)ēൎྻ F1F2 = 2, c = 1.

ရ࿙น DF1 =
5

2
ēAF2⊥x ᅀēൎྻ DF2 =

√
DF 2

1 − F1F 2
2 =

√(
5

2

)2

− 22 =
3

2
.

࿙Ү 2a = DF1 +DF2 = 4ēҶ֗ a = 2Ģဎ b2 = a2 − c2ēԄ b2 = 3.

࿙Үē෧ၕ C ԅγᅹֺёน
x2

4
+

y2

3
= 1.

（2）解法一 ဎ（1）ᄉē෧ၕ C :
x2

4
+

y2

3
= 1, a = 2.

࿙น AF2⊥x ᅀēൎྻԤ A ԅ۸ᆵγน 1. ߜ x = 1 ӝదၕ F2 ԅֺё (x− 1)2 + y2 = 16ēࠓԄ y = ±4.

࿙นԤ A ၽ x ᅀ上ֺēൎྻ A(1, 4)Ģရ F1(−1, 0)ēൎྻᄐຬ AF1 : y = 2x+ 2.

ဎ

y = 2x+ 2

(x− 1)2 + y2 = 16
ēԄ 5x2 + 6x− 11 = 0ēࠓԄ x = 1 ݧ x = −11

5
.

ߜ x = −11

5
ӝద y = 2x+ 2ēԄ y = −12

5
ē࿙Ү B(−11

5
,−12

5
).



ရ F2(1, 0)ēൎྻᄐຬ BF2 : y =
3

4
(x− 1).

ဎ


y =

3

4
(x− 1)

x2

4
+

y2

3
= 1

ēԄ 7x2 − 6x− 13 = 0ēࠓԄ x = −1 ݧ x =
13

7
.

ရ࿙น E ಾຬխ BF2 ူ෧ၕԅ߬Ԥēൎྻ x = −1ēߜ x = −1 ӝద y =
3

4
(x− 1)ēԄ y = −3

2
.

࿙Ү E(−1,−3

2
).

解法二 ဎ（1）ᄉē෧ၕ C :
x2

4
+

y2

3
= 1.

ఢ෍ēॕࠒ EF1.

࿙น BF2 = 2a, EF1 + EF2 = 2aēൎྻ EF1 = EBēҶ֗ ∠BF1E = ∠B.

࿙น F2A = F2Bēൎྻ ∠A = ∠Bēൎྻ ∠A = ∠BF1EēҶ֗ EF1 ∥ F2A.

࿙น AF2⊥x ᅀēൎྻ EF1⊥x ᅀĢ࿙น F1(−1, 0)ēဎ


x = −1

x2

4
+

y2

3
= 1

ēԄ y = ±3

2
.

ရ࿙น E ಾຬխ BF2 ူ෧ၕԅ߬Ԥēൎྻ y = −3

2
.

࿙Ү E(−1,−3

2
).

18. （·໌题ਁד 16 （ד

ఢ෍ēྡྷّܕԅΨ࠘ಾၕ໯น O ԅၕēܕԅྡྷЇပྡྷඨᄐຬ໸ԅ٤া lēܕ上ပ஢ AB（AB ಾၕ O ԅᄐ

ၽ٤াܣڟē（ࡅ l 上༪०ّԤ PcQēω༉ߙ०խᄐຬ໸ԁা PBcQA. ௐġຬխྑܣڟ PBcQA 上ԅൎပ

ԤӾԤ O ԅ࡯श࢈Ϣ໌ဟၕ O ԅ͖ࡅ. ྸᄉԤ A,B Ӿᄐຬ l ԅ࡯शדιน AC ۤ BD（CcD นҜᆠ）ēЉ

Ԅ AB = 10, AC = 6, BD = 12（Ӧสġ਼̈́）.

（1）యԁা PB ူ஢ AB Ҝᄐēௐԁা PB ԅЩĢ

（2）ၽྑܣڟௐຏēP ۤ Q ᄯટ׮ပྡྷّԤ༪ၽ D ҉Ħωഊੜ理ဎĢ

（3）ၽྑܣڟௐຏēయԁা PB ۤ QA ԅЩէ࢈น d（Ӧสġ਼̈́）ēௐӲ d ᆫ໌ᄔನēPcQ ०Ԥ޷ԅ

.श࡯

解法一 ڶ（1） A ᆴ AE⊥BDēҜᆠน E.



ဎྸᄉඨߑԄēങΨ໹ ACDE นࡧ໹ēDE = BE = AC = 6, AE = CD = 8.

࿙น PB⊥ABēൎྻ cos∠PBD = sin∠ABE =
8

10
=

4

5
ēൎྻ PB =

BD

cos∠PBD
=

12
4
5

= 15.

࿙Үԁা PB ԅЩน 15（਼̈́）

（2） 1⃝ య P ၽ D ҉ēဎ（1）ࢶԄ E ၽၕ上ē႕ຬխ BE 上ԅԤ（҂ B,E）ӾԤ O ԅ࡯श໌࢈ဟၕ

O ԅ͖ࡅēൎྻ P ༪ၽ D ҉ϢਁᆠྑܣڟௐĢ

2⃝ య Q ၽ D ҉ēॕࠒ ADēဎ（1）ᄉ AD =
√
AE2 + ED2 = 10ēҶ֗

cos∠BAD =
AD2 +AB2 −BD2

2AD ·AB
=

7

25
> 0,

ൎྻ ∠BAD นబ߸.

ൎྻຬխ AD 上ӉၽԤӾԤ O ԅ࡯श໌ဟၕ O ԅ͖ࡅē࿙Ү Q ༪ၽ D ҉ྙϢਁᆠྑܣڟௐ.

ᆘ上ēP ۤ Q Ϣટ༪ၽ࢈ D ҉.

（3）ຕඉৢԤ P ԅสᄢ.

Ӳ ∠OBP < 90◦ ನēຬխ PB 上ӉၽԤӾԤ O ԅ࡯श໌ဟၕ O ԅ͖ࡅēԤ P Ϣྑܣڟۦ׸ௐĢ

Ӳ ∠OBP ≥ 90◦ ನēճຬխ PB 上ఉ࿉ྡྷԤ FēOF ≥ OBēއຬխ PB 上ൎပԤӾԤ O ԅ࡯श࢈Ϣ໌

ဟၕ O ԅ͖ࡅēԤ P .ௐྑܣڟۦ׸

ಁ P1 น l 上ྡྷԤēய P1B⊥AB.

ဎ（1）ᄉēP1B = 15ēҮನ P1D = P1B sinP1BD = P1B cos∠EBA = 15× 3

5
= 9Ģ

Ӳ ∠OBP > 90◦ ನēၽ △PP1B ᄯēPB > P1B = 15.

ဎ上ࢶᄉēd ≥ 15.

ၼඉৢԤ Q ԅสᄢ.

ဎ（2）ᄉēྑರԄ QA ≥ 15ēԤ Q ᄚပสဟԤ C ԅဗЇēϬટྑܣڟۦ׸ௐ.

Ӳ QA = 15 ನēCQ =
√
QA2 −AC2 =

√
152 − 62 = 3

√
21ēҮನēຬխ QA 上ൎပԤӾ O ԅ࡯श࢈Ϣ

໌ဟၕ O ԅ͖ࡅ.

ᆘ上ēӲ PB⊥ABēԤ Q สဟԤ C ဗЇēய CQ = 3
√
21 ನēd ᆫ໌ēҮನ P,Q ०Ԥ޷ԅ࡯श

PQ = PD + CD + CQ = 17 + 3
√
21.

࿙Үēd ᆫ໌ನēP,Q ०Ԥ޷ԅ࡯शน 17 + 3
√
21（਼̈́）.

解法二 （1）ఢ෍ēڶ O ᆴ OH⊥lēҜᆠน H.



ྻ O นᆵγၐԤēᄐຬ OH น y ᅀēߙो଼ੋᄐ߸ᆵγຂ.

࿙น BD = 12, AC = 6ēൎྻ OH = 9ēᄐຬ l ԅֺёน y = 9ēԤ A,B ԅᆚᆵγדιน 3,−3.

࿙น AB นၕ O ԅᄐࡅēAB = 10ēൎྻၕ O ԅֺёน x2 + y2 = 25.

Ҷ֗ A(4, 3), B(−4,−3)ēᄐຬ AB ԅໜ৑น
3

4
.

࿙น PB⊥ABēൎྻᄐຬ PB ԅໜ৑น −4

3
ēᄐຬ PB ԅֺёน y = −4

3
x− 25

3
.

ൎྻ P (−13, 9)ēPB =
√
(−13 + 4)2 + (9 + 3)2 = 15.

࿙Үԁা PB ԅЩน 15（਼̈́）.

（2） 1⃝ య P ၽ D ҉ē௜ຬխ BD 上ྡྷԤ E(−4, 0)ē႕ EO = 4 < 5ēڃ P ༪ၽ D ҉ϢਁᆠྑܣڟௐĢ

2⃝ య Q ၽ D ҉ēॕࠒ ADēဎ（1）ᄉ D(−4, 9).

ရ A(4, 3)ēൎྻຬխ AD : y = −3

4
x+ 6 (−4 ≤ x ≤ 4).

ၽຬխ AD 上௜Ԥ M(3,
15

4
)ē࿙น OM =

√
32 +

(
15

4

)2

<
√
32 + 42 = 5.

ൎྻຬխ AD 上ӉၽԤӾԤ O ԅ࡯श໌ဟၕ O ԅ͖ࡅē࿙Ү Q ༪ၽ D ҉ྙϢਁᆠྑܣڟௐ.

ᆘ上ēP ۤ Q Ϣટ༪ၽ࢈ D ҉.

（3）ຕඉৢԤ P ԅสᄢ.

Ӳ ∠OBP < 90◦ ನēຬխ PB 上ӉၽԤӾԤ O ԅ࡯श໌ဟၕ O ԅ͖ࡅēԤ P Ϣྑܣڟۦ׸ௐĢ

Ӳ ∠OBP ≥ 90◦ ನēճຬխ PB 上ఉ࿉ྡྷԤ FēOF ≥ OBēއຬխ PB 上ൎပԤӾԤ O ԅ࡯श࢈Ϣ໌

ဟၕ O ԅ͖ࡅēԤ P .ௐྑܣڟۦ׸

ಁ P1 น l 上ྡྷԤēய P1B⊥ABēဎ（1）ᄉēP1B = 15ēҮನ P1(−13, 9)Ģ

Ӳ ∠OBP > 90◦ ನēၽ △PP1B ᄯēPB > P1B = 15.

ဎ上ࢶᄉēd ≥ 15.

ၼඉৢԤ Q ԅสᄢ.

ဎ（2）ᄉēྑರԄ QA ≥ 15ēԤ Q ᄚပสဟԤ C ԅဗЇēϬટྑܣڟۦ׸ௐ.

Ӳ QA = 15 ನēಁ Q(a, 9)ēဎ AQ =
√
(a− 4)2 + (9− 3)2 = 15 (a > 4) Ԅ a = 4 + 3

√
21ēൎྻ

Q(4 + 3
√
21, 9)ēҮನēຬխ QA 上ൎပԤӾԤ O ԅ࡯श໌࢈ဟၕ O ԅ͖ࡅ.

ᆘ上ēӲ P (−13, 9), Q(4 + 3
√
21, 9) ನēd ᆫ໌ēP,Q ०Ԥ࡯޷श PQ = 4 + 3

√
21− (−13) = 17 + 3

√
21.

࿙Үēd ᆫ໌ನēP,Q ०Ԥ޷ԅ࡯शน 17 + 3
√
21（਼̈́）.



19. （·໌题ਁד 16 （ד

ྸᄉۆ数 f(x) = (x− a)(x− b)(x− c)ēf ′(x) น f(x) ԅӽۆ数.

（1）య a = b = cēf(4) = 8ēௐಬ数 a ԅᄔĢ

（2）య a ̸= b, b = cēۆ数 f(x), f ′(x) ԅঌԤ࢈ၽۦނ {−3, 1, 3} ᄯēௐ f(x) ԅ໌ݾᄔĢ

（3）Ӳ a = 0, 0 < b ≤ 1, c = 1 ನēޚ f(x) ԅݾӖᄔน MēᄃੜġM ≤ 4

27
.

解 （1）࿙น a = b = cēൎྻ f(x) = (x− a)(x− b)(x− c) = (x− a)3.

࿙น f(4) = 8ēൎྻ (4− a)3 = 8ēࠓԄ a = 2.

（2）࿙น b = cēൎྻ f(x) = (x − a)(x − b)2 = x3 − (a + 2b)x2 + b(2a + b)x − ab2ēҶ֗ f ′(x) =

3(x− b)

(
x− 2a+ b

3

)
.

গ f ′(x) = 0ēԄ x = b ݧ x =
2a+ b

3
.

࿙น a, b,
2a+ b

3
՛ၽۦނ {−3, 1, 3} ᄯēய a ̸= bēൎྻ

2a+ b

3
= 1, a = 3, b = −3.

Үನēf(x) = (x− 3)(x+ 3)2, f ′(x) = 3(x+ 3)(x− 1).

গ f ′(x) = 0ēԄ x = −3 ݧ x = 1.

ॹζఢຏġ

x (−∞,−3) −3 (−3, 1) 1 (1,+∞)

f ′(x) + 0 − 0 +

f(x) ↗ Ӗᄔݾ ↘ ᄔ໌ݾ ↗

ൎྻ f(x) ԅ໌ݾᄔน f(1) = (1− 3)(1 + 3)2 = −32.

（3）࿙น a = 0, c = 1ēൎྻ f(x) = x(x− b)(x− 1) = x3 − (b+ 1)x2 + bx, f ′(x) = 3x2 − 2(b+ 1)x+ b.

࿙น 0 < b ≤ 1ēൎྻ ∆ = 4(b + 1)2 − 12b = (2b − 1)2 + 3 > 0ē႕ f ′(x) ပ 2 ّϢලԅঌԤēಁน

x1, x2 (x1 < x2).

ဎ f ′(x) = 0ēԄ x1 =
b+ 1−

√
b2 − b+ 1

3
, x2 =

b+ 1 +
√
b2 − b+ 1

3
.

ॹζఢຏġ

x (−∞, x1) x1 (x1, x2) x2 (x2,+∞)

f ′(x) + 0 − 0 +

f(x) ↗ Ӗᄔݾ ↘ ᄔ໌ݾ ↗

ൎྻ f(x) ԅݾӖᄔ M = f(x1).

解法一

M = f (x1) = x3
1 − (b+ 1)x2

1 + bx1

=
(
3x2

1 − 2(b+ 1)x1 + b
)(x1

3
− b+ 1

9

)
−

2
(
b2 − b+ 1

)
9

x1 +
b(b+ 1)

9

=
−2
(
b2 − b+ 1

)
(b+ 1)

27
+

b(b+ 1)

9
+

2

27

(√
b2 − b+ 1

)3
=

b(b+ 1)

27
− 2(b− 1)2(b+ 1)

27
+

2

27
(
√
b(b− 1) + 1)3

≤ b(b+ 1)

27
+

2

27
6 4

27
.

࿙Ү M ≤ 4

27
.



解法二 ࿙น 0 < b ≤ 1ēൎྻ x1 ∈ (0, 1).

Ӳ x ∈ (0, 1) ನēf(x) = x(x− b)(x− 1) ≤ x(x− 1)2.

গ g(x) = x(x− 1)2, x ∈ (0, 1)ē႕ g′(x) = 3

(
x− 1

3

)
(x− 1).

গ g′(x) = 0ēԄ x =
1

3
.

ॹζఢຏġ

x (0,
1

3
)

1

3
(
1

3
, 1)

g′(x) + 0 −
g(x) ↗ Ӗᄔݾ ↘

ൎྻӲ x =
1

3
ನēg(x) ௜ԄݾӖᄔēயಾᆫӖᄔēڃ g(x)max = g

(
1

3

)
=

4

27
.

ൎྻӲ x ∈ (0, 1) ನēf(x) 6 g(x) 6 4

27
.

࿙Ү M ≤ 4

27
.

20. （·໌题ਁד 16 （ד

Շ࿌೎ົน 1 ய٤Αนჾ数ԅԉΑ数ॹนqM− 数ॹr.

（1）ྸᄉԉΑ数ॹ {an} (n ∈ N∗) ਁᆠġa2a4 = a5, a3 − 4a2 + 4a1 = 0ēௐᄃġ数ॹ {an} นqM− 数

ॹrĢ

（2）ྸᄉ数ॹ {bn} (n ∈ N∗) ਁᆠġb1 = 1,
1

Sn
=

2

bn
− 2

bn+1
ēୣᄯ Sn น数ॹ {bn} ԅ஍ n ົۤ.

1⃝ ௐ数ॹ {bn} ԅඹົ٤಴Ģ

2⃝ ಁ m นჾჼ数ēయӉၽqM− 数ॹr{cn} (n ∈ N∗)ēճఉ࿉ჾჼ数 kēӲ k ≤ m ನē՛ပ

ck ≤ bk ≤ ck+1 юोēௐ m ԅᆫӖᄔ.

解 （1）ಁԉΑ数ॹ {an} ԅ٤Αน qēൎྻ a1 ̸= 0, q ̸= 0.

ဎ

a2a4 = a5

a3 − 4a2 + 4a1 = 0
ēԄ

a21q
4 = a1q

4

a1q
2 − 4a1q + 4a1 = 0

ēࠓԄ

a1 = 1

q = 2
.

࿙Ү数ॹ {an} นqM− 数ॹ.

（2） 1⃝ ࿙น
1

Sn
=

2

bn
− 2

bn+1
ēൎྻ bn ̸= 0.

试ဎ b1 = 1, S1 = b1ēԄ
1

1
=

2

1
− 2

b2
ē႕ b2 = 2.

ဎ
1

Sn
=

2

bn
− 2

bn+1
ēԄ Sn =

bnbn+1

2(bn+1 − bn)
.

Ӳ n ≥ 2 ನēဎ bn = Sn − Sn−1ēԄ bn =
bnbn+1

2 (bn+1 − bn)
− bn−1bn

2 (bn − bn−1)
ēჼ理Ԅ bn+1 + bn−1 = 2bn.

ൎྻ数ॹ {bn} ಾ೎ົۤ٤Е࢈น 1 ԅԉЕ数ॹ.

࿙Үē数ॹ {bn} ԅඹົ٤಴น bn = n (n ∈ N∗).

2⃝ ဎ 1⃝ᄉēbk = k, k ∈ N∗.

࿙น数ॹ {cn} นqM− 数ॹrēಁ٤Αน qēൎྻ c1 = 1, q > 0.

࿙น ck ≤ bk ≤ ck+1ēൎྻ qk−1 ≤ k ≤ qkēୣᄯ k = 1, 2, 3, · · · ,m.

Ӳ k = 1 ನēပ q ≥ 1ĢӲ k = 2, 3, · · · ,m ನēပ ln k
k

6 ln q 6 ln k
k − 1

.

ಁ f(x) =
lnx
x

(x > 1)ē႕ f ′(x) =
1− lnx

x2
.

গ f ′(x) = 0ēԄ x = e.



ॹζఢຏġ

x (1, e) e (e,+∞)

f ′(x) + 0 −
f(x) ↗ Ӗᄔݾ ↘

࿙น
ln 2
2

=
ln 8
6

<
ln 9
6

=
ln 3
3
ēൎྻ f(k)max = f(3) =

ln 3
3

.

௜ q = 3
√
3ēӲ k = 1, 2, 3, 4, 5 ನē

ln k
k

≤ ln qēއ k ≤ qkḗི޿ᄉ qk−1 ≤ k ྙюो.

࿙Үൎௐ m ԅᆫӖᄔϢ໌ဟ 5.

య m ≥ 6ēדι௜ k = 3, 6ēԄ 3 ≤ q3ēய q5 ≤ 6ēҶ֗ q15 ≥ 243ēய q15 ≤ 216ēൎྻ q ϢӉၽē࿙Ү

ൎௐ m ԅᆫӖᄔ໌ဟ 6.

ᆘ上ēൎௐ m ԅᆫӖᄔน 5.

附加题

24. �༪ᆳ题�·题ͧࣳ AcBcC స໌题ēை༪Շୣᄯ०໌题ēωၽອ࿫ԅ答题௕့ઝᆴ答. యտᆳē႕̟ᆴ

答ԅ஍०໌题ିד. .སസϤᅇݧёڶ答ನ࿫ໟѻ文ᆓഊੜcᄃੜࠓ

A.�༪༉ 4− 2ġࡧჴူέܰ� （·໌题ਁד 10 （ד

ྸᄉࡧჴ A =

[
3 1

2 2

]
.

（1）ௐ A2Ģ（2）ௐࡧჴ A ԅඋჸᄔ.

解 （1）࿙น A =

[
3 1

2 2

]
ēൎྻ A2 =

[
3 1

2 2

][
3 1

2 2

]
=

[
3× 3 + 1× 2 3× 1 + 1× 2

2× 3 + 2× 2 2× 1 + 2× 2

]
=

[
11 5

10 6

]
.

ჴࡧ（2） A ԅඋჸտົ಴น f(λ) =

∣∣∣∣∣λ− 3 −1

−2 λ− 2

∣∣∣∣∣ = λ2 − 5λ+ 4.

গ f(λ) = 0ēࠓԄ A ԅඋჸᄔ λ1 = 1, λ2 = 4.

B.�༪༉ 4− 4ġᆵγຂူ参数ֺё� （·໌题ਁד 10 （ד

ၽݾᆵγຂᄯēྸᄉ०Ԥ A(3,
π

4
), B(

√
2,

π

2
)ēᄐຬ l ԅֺёน ρ sin(θ +

π

4
) = 3.

（1）ௐ A,B ०Ԥ޷ԅ࡯शĢ（2）ௐԤ B Ӿᄐຬ l ԅ࡯श.

解 Ԥนݾಁ（1） O.

△OAB ᄯēA(3,
π

4
), B(

√
2,

π

2
)ēဎဥຟՇ理Ԅ AB =

√
32 + (

√
2)2 − 2× 3×

√
2× cos

(π
2
− π

4

)
=

√
5.

（2）࿙นᄐຬ l ԅֺёน ρ sin(θ +
π

4
) = 3ē႕ᄐຬ l Ԥڶ (3

√
2,

π

2
)ēீໜ߸น

3π

4
.

ရ B(
√
2,

π

2
)ēൎྻԤ B Ӿᄐຬ l ԅ࡯शน (3

√
2−

√
2)× sin

(
3π

4
− π

2

)
= 2.

C.�༪༉ 4− 5ġϢԉ಴༪ߣ� （·໌题ਁד 10 （ד

ಁ x ∈ RēࠓϢԉ಴ |x|+ |2x− 1| > 2.

解 Ӳ x < 0 ನēၐϢԉ಴ܤࢶน −x+ 1− 2x > 2ēࠓԄ x < −1

3
Ģ



Ӳ 0 ≤ x ≤ 1

2
ನēၐϢԉ಴ܤࢶน x+ 1− 2x > 2ēއ x < −1ēํࠓĢ

Ӳ x >
1

2
ನēၐϢԉ಴ܤࢶน x+ 2x− 1 > 2ēࠓԄ x > 1.

ᆘ上ēၐϢԉ಴ԅނࠓน {x | x < −1

3
ݧ x > 1}.

�Ρᆳ题�ԛ 22 题cԛ 23 题ēਤ题 10 ޙē٫ד 20 .ד ைၽ答题࢕ᄗՇ௕့ઝᆴ答ēࠓ答ನ࿫ໟѻ文ᆓഊੜc

ᄃੜڶёݧསസϤᅇ.

25. （·໌题ਁד 10 （ד

ಁ (1 + x)n = a0 + a1x+ a2x
2 + · · ·+ anx

n, n > 4, n ∈ N∗. ྸᄉ a23 = 2a2a4.

（1）ௐ n ԅᄔĢ（2）ಁ (1 +
√
3)n = a+ b

√
3ēୣᄯ a, b ∈ N∗ēௐ a2 − 3b2 ԅᄔ.

解 （1）࿙น

(1 + x)n = C0
n + C1

nx+ C2
nx

2 + · · ·+ Cn
nx

n, n ≥ 4,

ൎྻ

a2 = C2
n =

n(n− 1)

2
, a3 = C3

n =
n(n− 1)(n− 2)

6
, a4 = C4

n =
n(n− 1)(n− 2)(n− 3)

24
.

࿙น a23 = 2a2a4ēൎྻ

(
n(n− 1)(n− 2)

6

)2

= 2× n(n− 1)

2
× n(n− 1)(n− 2)(n− 3)

24
ēࠓԄ n = 5.

（2）ဎ（1）ᄉēn = 5.

(1 +
√
3)n = (1 +

√
3)5

= C0
5 + C1

5

√
3 + C2

5 (
√
3)2 + C3

5 (
√
3)3 + C4

5 (
√
3)4 + C5

5 (
√
3)5

= a+ b
√
3.

解法一 ࿙น a, b ∈ N∗ēൎྻ a = C0
5 + 3C2

5 + 9C4
5 = 76, b = C1

5 + 3C3
5 + 9C5

5 = 44.

Ҷ֗ a2 − 3b2 = 762 − 3× 442 = −32.

解法二

(1−
√
3)5 = C0

5 + C1
5 (−

√
3) + C2

5 (−
√
3)2 + C3

5 (−
√
3)3 + C4

5 (−
√
3)4 + C5

5 (−
√
3)5

= C0
5 − C1

5

√
3 + C2

5 (
√
3)2 − C3

5 (
√
3)3 + C4

5 (
√
3)4 − C5

5 (
√
3)5

࿙น a, b ∈ N∗ēൎྻ (1−
√
3)5 = a− b

√
3.

࿙Ү a2 − 3b2 = (a+ b
√
3)(a− b

√
3) = (1 +

√
3)5 × (1−

√
3)5 = (−2)5 = −32.

26. （·໌题ਁד 10 （ד

ၽ଼ੋᄐ߸ᆵγຂ xOy ᄯēಁԤނ An = {(0, 0), (1, 0), (2, 0), · · · , (n, 0)}, Bn = {(0, 1), (n, 1)}, Cn =

{(0, 2), (1, 2), (2, 2), · · · , (n, 2)}, n ∈ N∗. গ Mn = An ∪ Bn ∪ CnēҶۦނ Mn ᄯఉ௜०ّϢලԅԤēဈ഻ݯέ

२ X ζವ൑ਬᄍ޷ԅ࡯श.

（1）Ӳ n = 1 ನēௐ X ԅؠ৑דϣĢ

（2）ճٓՇԅჾჼ数 n (n ≥ 3)ēௐؠ৑ P (X ≤ n)（ဈ n ζವ）.

解 （1）Ӳ n = 1 ನēX ԅൎပࢶટ௜ᄔಾ 1,
√
2, 2,

√
5.



X ԅؠ৑דϣน

P (X = 1) =
7

C2
6

=
7

15
, P (X =

√
2) =

4

C2
6

=
4

15
, P (X = 2) =

2

C2
6

=
2

15
, P (X =

√
5) =

2

C2
6

=
2

15
.

（2）ಁ A(a, b) ۤ B(c, d) ಾҶ Mn ᄯ௜ѻԅ०ّԤ.

࿙น P (X ≤ n) = 1− P (X > n)ēൎྻࠧ༓考ৎ x > n ԅெࣣ.

1⃝ య b = dē႕ AB ≤ nēϢӉၽ X > n ԅ௜֥Ģ

2⃝ య b = 0, d = 1ē႕ AB =
√
(a− c)2 + 1 ≤

√
n2 + 1ēൎྻ X > n ӲயࠧӲ AB =

√
n2 + 1ēҮನ

a = 0, c = n ݧ a = n, c = 0ēပ 2 ᄵ௜֥Ģ

3⃝ య b = 0, d = 2ē႕ AB =
√
(a− c)2 + 4 ≤

√
n2 + 4. ࿙นӲ n ≥ 3 ನē

√
(n− 1)2 + 4 ≤ nēൎྻ

X > n ӲயࠧӲ AB =
√
n2 + 4ēҮನ a = 0, c = n ݧ a = n, c = 0ēပ 2 ᄵ௜֥Ģ

4⃝ య b = 1, d = 2ē႕ AB =
√
(a− c)2 + 1 ≤

√
n2 + 1ēൎྻ X > n ӲயࠧӲ AB =

√
n2 + 1ēҮನ

a = 0, c = n ݧ a = n, c = 0ēပ 2 ᄵ௜֥.

ᆘ上ēӲ X > n ನēX ԅൎပࢶટ௜ᄔಾ
√
n2 + 1 ۤ

√
n2 + 4ēய

P
(
X =

√
n2 + 1

)
=

4

C2
2n+4

, P
(
X =

√
n2 + 4

)
=

2

C2
2n+4

.

࿙ҮēP (X 6 n) = 1− P
(
X =

√
n2 + 1

)
− P

(
X =

√
n2 + 4

)
= 1− 6

C2
2n+4

.


