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考生須知

1. 本試卷各題均須作答，答案須寫在本試題答題簿中預留的空位內。

2. 除特別指明外，須詳細列出所有算式。

3. 除特別指明外，數值答案須用真確值表示。

4. 本試卷的附圖不一定依比例繪成。
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1. (a) 𝑦 = (𝑥 + 4)(𝑥 − 3)2

(𝑥 + 1)3

= (𝑢 + 3)(𝑢 − 4)2

𝑢3 1A

(b) 𝑦 = 𝑢3 − 5𝑢2 − 8𝑢 + 48
𝑢3

= 1 − 5𝑢−1 − 8𝑢−2 + 48𝑢−3

d𝑦
d𝑥 = d𝑦

d𝑢 ⋅ d𝑢
d𝑥 1M

= [5𝑢−2 + 16𝑢−3 − 144𝑢−4] (1) 1A

= 5
𝑢2 + 16

𝑢3 − 144
𝑢4

= 5
(𝑥 + 1)2 + 16

(𝑥 + 1)3 − 144
(𝑥 + 1)4 1A

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

=
[3 (𝑢−1

2 ) − 1]
2

[4 (𝑢−1
2 ) + 3]

𝑢4 1A

= (3𝑢 − 5)2(2𝑢 + 1)
4𝑢2 1A

(b) 𝑦 = 18𝑢3 − 51𝑢2 + 20𝑢 + 25
4𝑢4

= 9
2𝑢−1 − 51

4 𝑢−2 + 5𝑢−3 + 25
4 𝑢−4

d𝑦
d𝑥 = d𝑦

d𝑢 ⋅ d𝑢
d𝑥 1M

= (− 9
2𝑢2 + 51

2𝑢3 − 15
𝑢4 − 25

𝑢5 ) (2) 1A

= − 9
(2𝑥 + 1)2 + 51

(2𝑥 + 1)3 − 30
(2𝑥 + 1)4 − 50

(2𝑥 + 1)5 1
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3. (a) 𝑦 = (2𝑥 − 3)3

(𝑥 + 5)4

= [2(𝑢 − 5) − 3]3

𝑢4

= (2𝑢 − 13)3

𝑢4 1A

(b) 𝑦 = (2𝑢 − 13)3

𝑢4

= 8𝑢3 − 156𝑢2 + 1014𝑢 − 2197
𝑢4

= 8𝑢−1 − 156𝑢−2 + 1014𝑢−3 − 2197𝑢−4

d𝑦
d𝑥 = d𝑦

d𝑢 ⋅ d𝑢
d𝑥 1M

= (−8𝑢−2 + 312𝑢−3 − 3042𝑢−4 + 8788𝑢−5) (1) 1A

= −8𝑢−2 + 312𝑢−3 − 3042𝑢−4 + 8788𝑢−5

d2𝑦
d𝑥2 = d

d𝑢 (−8𝑢−2 + 312𝑢−3 − 3042𝑢−4 + 8788𝑢−5) ⋅ d𝑢
d𝑥 1M

= 16𝑢−3 − 936𝑢−4 + 12 168𝑢−5 − 43 940𝑢−6

= 16
(𝑥 + 5)3 − 936

(𝑥 + 5)4 + 12 168
(𝑥 + 5)5 − 43 940

(𝑥 + 5)6 1

4. (a) 𝑦 = (6𝑥 + 5)3

(3𝑥 + 1)2

= [2(𝑢 − 1) + 5]3

𝑢2

= (2𝑢 + 3)3

𝑢2 1A

(b) 𝑦 = 8𝑢3 + 36𝑢2 + 54𝑢 + 27
𝑢2

= 8𝑢 + 36 + 54𝑢−1 + 27𝑢−2

d𝑦
d𝑥 = d𝑦

d𝑢 ⋅ d𝑢
d𝑥 1M

= (8 − 54𝑢−2 − 54𝑢−3) (3) 1A

= 24 − 162𝑢−2 − 162𝑢−3

d2𝑦
d𝑥2 = d

d𝑥 (24 − 162𝑢−2 − 162𝑢−3) d𝑢
d𝑥

= (324𝑢−3 + 486𝑢−4) (3) 1A

= 972𝑢−3 + 1458𝑢−4

= 972𝑢 + 1458
𝑢4

= 972(3𝑥 + 1) + 1458
(3𝑥 + 1)4

= 486(6𝑥 + 5)
(3𝑥 + 1)4 1A
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5. (a) 𝑥2 + 𝑦2 = 30

2𝑥 + 2𝑦d𝑦
d𝑥 = 0 1M
d𝑦
d𝑥 = −𝑥

𝑦 1A
d𝑦
d𝑥 ∣

(𝑝, 𝑞)
= −𝑝

𝑞 = −1
2

𝑞 = 2𝑝 1

(b) 𝑝2 + (2𝑝)2 = 30 1M

𝑝2 = 6
𝑝 = ±√6

因此，(𝑝, 𝑞) = (√6, 2√6)或 (−√6, −2√6)。 1A+1A

6. d
d𝑥 [sin 𝑥 + sin 3𝑥 + … + sin(2𝑛 − 1)𝑥] = d

d𝑥 [1 − cos 2𝑛𝑥
2 sin 𝑥 ] 1M

cos 𝑥 + 3 cos 3𝑥 + … + (2𝑛 − 1) cos(2𝑛 − 1)𝑥 = (2𝑛 sin 2𝑛𝑥)(sin 𝑥) − (1 − cos 2𝑛𝑥)(cos 𝑥)
2 sin2 𝑥

1M

代 𝑛 = 18及 𝑥 = 𝜋
6，

cos 𝜋
6 + 3 cos 3𝜋

6 + … + 35 cos 35𝜋
6

= 36 sin(6𝜋) (sin 𝜋
6 ) − (1 − cos 6𝜋) (cos 𝜋

6 )
2 sin2 𝜋

6
1M

= 0 − 0
2 (1

2)
2

= 0 1A
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7. (a) 𝑦 = sin2 𝑥 + csc2 𝑥
sin2 𝑥 − csc2 𝑥

= 𝑢 + 1
𝑢

𝑢 − 1
𝑢

× 𝑢
𝑢 1M

= 𝑢2 + 1
𝑢2 − 1

= 1 + 2
𝑢2 − 1

d𝑦
d𝑢 = 2(𝑢2 − 1)−2(2𝑢) 1M

= 4𝑢
(𝑢2 − 1)2 1A

(b) d𝑦
d𝑥 = d𝑦

d𝑢 ⋅ d𝑢
d𝑥 1M

= − 4𝑢
(𝑢2 − 1)2 ⋅ (2 sin 𝑥 cos 𝑥)

= − 4 sin2 𝑥(2 sin 𝑥 cos 𝑥)
(sin2 𝑥 + 1)2(sin2 𝑥 − 1)2

= − 8 sin3 𝑥 cos 𝑥
(sin2 𝑥 + 1)2(− cos2 𝑥)2

= − 8 tan3 𝑥
(sin2 𝑥 + 1)2

1

8. sin 𝑥𝑦 = sec(𝑥 + 𝑦)2

sin 𝑥𝑦 = [cos(𝑥 + 𝑦)2]−1 1M

cos 𝑥𝑦 (𝑦 + 𝑥 d𝑦
d𝑥 ) = −[cos(𝑥 + 𝑦)2]−2[− sin(𝑥 + 𝑦)2](2)(𝑥 + 𝑦) (1 + d𝑦

d𝑥 ) 1M

[𝑥 cos 𝑥𝑦 − 2(𝑥 + 𝑦) sin(𝑥 + 𝑦)2 sec2(𝑥 + 𝑦)2] d𝑦
d𝑥 = 2(𝑥 + 𝑦) sin(𝑥 + 𝑦)2 sec2(𝑥 + 𝑦)2 − 𝑦 cos 𝑥𝑦

d𝑦
d𝑥 = 2(𝑥 + 𝑦) sin(𝑥 + 𝑦)2 sec2(𝑥 + 𝑦)2 − 𝑦 cos 𝑥𝑦

𝑥 cos 𝑥𝑦 − 2(𝑥 + 𝑦) sin(𝑥 + 𝑦)2 sec2(𝑥 + 𝑦)2
1A

9. sin(𝑥2 + 𝑦) = tan(𝑥 + 1) − 1

cos(𝑥2 + 𝑦) (2𝑥 + d𝑦
d𝑥 ) = sec2(𝑥 + 1) 1M

cos(𝑥2 + 𝑦)d𝑦
d𝑥 = sec2(𝑥 + 1) − 2𝑥 cos(𝑥2 + 𝑦)
d𝑦
d𝑥 = sec2(𝑥 + 1) − 2𝑥 cos(𝑥2 + 𝑦)

cos(𝑥2 + 𝑦) 1A
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10. 留意在該函數的定義域中，可得 cot 𝑥2 > 0，即 tan 𝑥2 > 0。

𝑦 = [ln (tan2 𝑥2)] (ln √cot 𝑥2)

= 2 ln(tan 𝑥2) ⋅ (−1
2) ln(tan 𝑥2)

= − [ln (tan 𝑥2)]2
1A

d𝑦
d𝑥 = −2 [ln (tan 𝑥2)] ( 1

tan 𝑥2 ) (sec2 𝑥2)(2𝑥) 1M

= −4𝑥 csc 𝑥2 sec 𝑥2 ln(tan 𝑥2) 1A

11. ln(𝑥2𝑦) = 4𝑥3 − 10𝑦
1

𝑥2𝑦 (2𝑥𝑦 + 𝑥2 d𝑦
d𝑥 ) = 12𝑥2 − 10d𝑦

d𝑥 1M

(1
𝑦 + 10) d𝑦

d𝑥 = 12𝑥2 − 2
𝑥

(1 + 10𝑦
𝑦 ) d𝑦

d𝑥 = 12𝑥3 − 2
𝑥

d𝑦
d𝑥 = 2𝑦(6𝑥3 − 1)

𝑥(1 + 10𝑦) 1A

12. 𝑒3𝑥−2𝑦 + 𝑥 = 𝑦 − cos 𝑦

𝑒3𝑥−2𝑦 (3 − 2d𝑦
d𝑥 ) + 1 = d𝑦

d𝑥 + sin 𝑦d𝑦
d𝑥 1M

(−2𝑒3𝑥−2𝑦 − 1 − sin 𝑦) d𝑦
d𝑥 = −3𝑒3𝑥−2𝑦 − 1
d𝑦
d𝑥 = 3𝑒3𝑥−2𝑦 + 1

2𝑒3𝑥−2𝑦 + 1 + sin 𝑦 1A

13. 𝑦′ = 𝑥𝑘 (1
𝑥 ) + 𝑘𝑥𝑘−1 ln 𝑥

= 𝑥𝑘−1(1 + 𝑘 ln 𝑥) 1A

𝑦″ = (𝑘 − 1)𝑥𝑘−2(1 + 𝑘 ln 𝑥) + 𝑥𝑘−1 (𝑘
𝑥 )

= 𝑥𝑘−2[2𝑘 − 1 + 𝑘(𝑘 − 1) ln 𝑥] 1A
4𝑥2𝑦″ − 8𝑥𝑦′ + 9𝑦 = 0

4𝑥𝑘[2𝑘 − 1 + 𝑘(𝑘 − 1) ln 𝑥] − 8𝑥𝑘(1 + 𝑘 ln 𝑥) + 9𝑥𝑘 ln 𝑥 = 0
𝑥𝑘 [(4𝑘2 − 12𝑘 + 9) ln 𝑥 + 8𝑘 − 12] = 0

𝑥𝑘 [(2𝑘 − 3)2 ln 𝑥 + 4(2𝑘 − 3)] = 0
𝑥𝑘(2𝑘 − 3) [(2𝑘 − 3) ln 𝑥 + 4] = 0 1M

2𝑘 − 3 = 0

𝑘 = 3
2 1A
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14. (a) 𝑦2 = 𝑥 + 𝑥 1
2

2𝑦𝑦′ = 1 + 1
2𝑥− 1

2 1M

4𝑦𝑦′ − 𝑥− 1
2 = 2 1

(b) 4𝑦𝑦′ − 𝑥− 1
2 = 2

4(𝑦′)2 + 4𝑦𝑦″ + 1
2𝑥− 3

2 = 0 1M

𝑦𝑦″ + (𝑦′)2 + 1
8𝑥− 3

2 = 0 1

15. (a) 𝑦 = 𝑥2𝑒𝑥

𝑦′ = 2𝑥𝑒𝑥 + 𝑥2𝑒𝑥 1A

𝑦″ = (2𝑒𝑥 + 2𝑥𝑒𝑥) + (2𝑥𝑒𝑥 + 𝑥2𝑒𝑥)
= 2𝑒𝑥 + 4𝑥𝑒𝑥 + 𝑥2𝑒𝑥 1A

(b) 𝑦″ + 𝑦′ − 2𝑦 = (2𝑒𝑥 + 4𝑥𝑒𝑥 + 𝑥2𝑒𝑥) + (2𝑥𝑒𝑥 + 𝑥2𝑒𝑥) − 2𝑥2𝑒𝑥 1M

= 𝑒𝑥[2 + (4𝑥 + 2𝑥) + (𝑥2 + 𝑥2 − 2𝑥2)]
= 𝑒𝑥(6𝑥 + 2)

因此，𝑎 = 6及 𝑏 = 2。 1A+1A

16. d𝑦
d𝑥 = 2𝑛(2𝑥 + 3)𝑛−1 1A

d2𝑦
d𝑥2 = 4𝑛(𝑛 − 1)(2𝑥 + 3)𝑛−2 1A

由於對所有實數 𝑥，(2𝑥 + 3)2 d2𝑦
d𝑥2 − 9(2𝑥 + 3)d𝑦

d𝑥 + 10𝑦 = 0，

4𝑛(𝑛 − 1)(2𝑥 + 3)𝑛 − 18𝑛(2𝑥 + 3)𝑛 + 10(2𝑥 + 3)𝑛 = 0 1M

(2𝑥 + 3)𝑛(4𝑛2 − 22𝑛 + 10) = 0

𝑛 = 5 或
1
2 （捨去） 1A
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