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建議題解

1. p ⋅ c = 0 1M

𝑘(a ⋅ c) + 2(b ⋅ c) = 0
4𝑘 − 2 = 0

𝑘 = 1
2 1A

2. (a) a ⋅ b = (5)(2) cos 120° = −5 1A

(b) (a + 𝑘b) ⋅ (a + 3b) = 0 1M

|a|2 + (3 + 𝑘)a ⋅ b + 3𝑘|b|2 = 0
52 + (3 + 𝑘)(−5) + 3𝑘(4) = 0

𝑘 = −10
7 1A

3. (a) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃 = 1
𝑟 + 1

⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝐵 + 𝑟
𝑟 + 1

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝑂𝐴 1M

= 1
𝑟 + 1(5i + j) + 𝑟

𝑟 + 1(2i + 4j)

= 5 + 2𝑟
𝑟 + 1 i + 4𝑟 + 1

𝑟 + 1 j 1A

(b) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃 ⋅ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝐴𝐵 = 0 1M

(5 + 2𝑟
𝑟 + 1 i + 4𝑟 + 1

𝑟 + 1 j) ⋅ (3i − 3j) = 0
1

𝑟 + 1[(15 + 6𝑟) − (12𝑟 + 3)] = 0

𝑟 = 2 1A

4. ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝐴𝐵 = (2𝑣 − 2𝑢 − 1)i + (𝑣 + 3𝑢 − 2)j + (−𝑣 − 𝑢 − 2)k 1A
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝐴𝐵 ⋅ (j + k) = 0 1M

𝑣 + 3𝑢 − 2 + (−𝑣 − 𝑢 − 2) = 0
𝑢 = 2 1A

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝐴𝐵 ⋅ (−7i − j − 2k) = 0
−7(2𝑣 − 5) − (𝑣 + 4) − 2(−𝑣 − 4) = 0

𝑣 = 3 1A
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5. (2√3)2 = |a − b|2

12 = (a − b) ⋅ (a − b) 1M

= |a|2 − 2a ⋅ b + |b|2

= 52 − 2a ⋅ b + 32

a ⋅ b = 11 1A
(2a + b) ⋅ (a − 4b) = 2|a|2 − 7a ⋅ b − 4|b|2

= 2(5)2 − 7(11) − 4(3)2

= −63 ≠ 0
因此，2a + b與 a − 4b不是正交向量。 1A

6. |3a − 4b|2 = 52

(3a − 4b) ⋅ (3a − 4b) = 25 1M

9|a|2 − 24a ⋅ b + 16|b|2 = 25

及 |3a + 4b|2 = 112

(3a + 4b) ⋅ (3a + 4b) = 121
9|a|2 + 24a ⋅ b + 16|b|2 = 121 1A

故此，

121 − 25 = 48a ⋅ b 1M

a ⋅ b = 2 1A

7. (a) |a + b|2 = (a + b) ⋅ (a + b)
= |a|2 + 2a ⋅ b + |b|2 1M

= 4 + 2𝑘 + 4
|a + b| = √8 + 2𝑘 1A

(b) a ⋅ (a + b) = |a||a + b| cos 30° 1M

|a|2 + a ⋅ b = 2√8 + 2𝑘 cos 30°

4 + 𝑘 = √8 + 2𝑘√3
𝑘2 + 8𝑘 + 16 = 24 + 6𝑘
𝑘2 + 2𝑘 − 8 = 0 1M

𝑘 = 2 或 − 4
當 𝑘 = −4，a + b為零向量，不可能與 a有夾角 30°。 1A
|a + b| = √8 + 2(2) = 2√3 > 2 = |a|
同意該宣稱。 1A

8. (a) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑃𝑄 = ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝑂𝑄 − ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃 = −i − 7j 1A
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑃𝑅 = ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑅 − ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃 = 7i − 4j 1A

(b) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑃𝑄 ⋅ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑃𝑅 = ∣⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑃𝑄∣ ∣⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑃𝑅∣ cos ∠𝑄𝑃𝑅
−7 + 28 = √12 + 72√72 + 42 cos ∠𝑄𝑃𝑅 1M

∠𝑄𝑃𝑅 ≈ 68° 1A
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9. (a) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝑂𝐶 = ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝐵 − ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝑂𝐴 = 4i + 2j 1A
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝐴𝐶 = ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝑂𝐶 − ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝑂𝐴 = 7i − j 1A

(b) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝐵 ⋅ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝐴𝐶 = (𝑂𝐵)(𝐴𝐶)| cos 𝜃| 1M

2 = √12 + 52√72 + 12| cos 𝜃| 1A

𝜃 ≈ 93° 或 87°（捨去） 1A

10. ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝐴𝑃 = 1
4

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝐴𝐶 + 3
4

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝐴𝐵

= 19
4 i + 5j 1A

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝐵𝐶 = ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝐴𝐶 − ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝐴𝐵 = −9i + 4j 1A
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑃𝐴 ⋅ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝐵𝐶 = (𝑃𝐴)(𝐵𝐶) cos ∠𝐴𝑃𝑄

91
4 = √(19

4 )
2

+ 52√92 + 42 cos ∠𝐴𝑃𝑄 1M

∠𝐴𝑃𝑄 ≈ 70.4° 1A

11. (a) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃 = 2
3a + 1

3b 1A

(b) (i) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃 ⋅ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃 = 32

4
9 |a|2 + 1

9|b|2 + 4
9a ⋅ b = 9 1M

4 + 4 + 4
9a ⋅ b = 9

a ⋅ b = 9
4 1A

(ii) a ⋅ b = |a||b| cos ∠𝐴𝑂𝐵 1M
9
4 = (3)(6) cos ∠𝐴𝑂𝐵

∠𝐴𝑂𝐵 = cos−1 1
8 1A

12. (a) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑅 = 1
4

⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃 + 3
4

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝑂𝑄 1M

= 10i − 2j 1A
𝑂𝑅 = √102 + 22 = √104 1A

所求單位向量 = 1
√104

(10i − 2j) 1M

= 1
√26

(5i − j) 1A

(b) (4i + j) ⋅ ( 1
√26

(5i − j)) = √42 + 12(1) cos ∠𝑅𝑂𝑃 1M

cos ∠𝑅𝑂𝑃 = 19
√26 × √17

1M

∠𝑅𝑂𝑃 ≈ 25° 1A
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13. (a) 0 = ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃 ⋅ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝐶𝑀
= 4a ⋅ [(2 − 𝑟)a − 𝑠b] 1M

= 4 [(2 − 𝑟)(1) − 𝑠 (1
3)] 1M

3𝑟 + 𝑠 = 6 1

(b) 設 𝑅為 𝑂𝑄的中點。則 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑅 = b。

0 = ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑅 ⋅ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝐶𝑅
= b ⋅ [−𝑟a + (1 − 𝑠)b] 1M

= −𝑟 (1
3) + (1 − 𝑠)(1)

𝑟 + 3𝑠 = 3 1A

求解後，可得 𝑟 = 15
8 及 𝑠 = 3

8。 1A

(c) ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗𝐶𝑁 = (2a + b) − (15
8 a + 3

8b) 1M

= 1
8a + 5

8b 1A
由於 𝑂𝐻 ⟂ 𝑃𝑄及 𝐶𝑁 ⟂ 𝑃𝑄，可得 𝑂𝐻//𝐶𝑁。

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝐻 = 𝑘 (1
8a + 5

8b) 1M

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑄𝐻 = 𝑘
8a + (5𝑘

8 − 2) b 1A

由於 𝑄𝐻 ⟂ 𝑂𝑃，

0 = ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑄𝐻 ⋅ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝑃

= 4𝑘
8 a ⋅ a + 4 (5𝑘

8 − 2) a ⋅ b 1M

= 4𝑘
8 + 4

3 (5𝑘
8 − 2)

= 4(8𝑘 − 16)
8

𝑘 = 2 1A

因此，⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗𝑂𝐻 = 2 (1
8a + 5

8b) = 1
4a + 5

4b。 1A
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