
✃➪➪þ➎ ✙➍✏ ➙♦❃➣æ➵ 1 ❡✛❑➧Ó➈➜✝✓
2007➳✍☎ 6✂❩✹ 9④✾✝ 13r✛ – 15r✛

❺❁➷⑩✕☎: s✛✷↔➜:

➌➾Ñ▼✛ ✪❑✛❱⑩➌✰ ■➧Õ❯❝ ✍✗➲❧✛ø☛➬❛✍↔✙➲ ➹❩✍❦✛✌✓❦✛➏ï(➙❅✥❺❭☛ 200❺❭☛).

1. (10✫❤✞)➾➸✥✼➌✬⑧ (1,−1, 1)õ✟ (−2, 1,−1)s✛ëß➊×➻➁✎❍➝î✡✬➓➑✝✓⑩✖☎✰þ❆❵✞➛ xy-➝î✡

⑨✖☎Ü➻➊Ð ✫ñ✡✝✓✪ò✡ô✔➬ ✣➥✠❴✍ ❱✱✘s✛❭✞➛ ➼➝✌✓★➀✄✓.

2. ✝✓⑧➞➐ L : R
3 → R

3 ➇➱r L(x, y, z) = (x + 2y, 2y − z, x − 3z) ➊Ð ✫ñ✡❴✍÷✫★◗

❡➈✒✂✓.

(a) (15✫❤✞) L s✛ ❶✕☎✰þ❆✝✓⑧➞➐❡➈✞❵✞➛ ➌Ðs✛➇➛, s✛❭⑩ ❅✴✻↔①✌✓➁✎❍ ✬➓➑➜❃❂ A ❭✞➛ ➼➝

✌✓★➀✄✓.

(b) (15✫❤✞) ❬❥ ✥✼➌✬⑧ L(1, 0, 0), L(0, 1, 0), L(0, 0, 1) s✛ s✛➚Ò➁✎❍ ➝î✡✬➓➑➵➣↕

⑨✖☎❫❽❴✍ ➶Ò①✛❭✞➛ ➼➝✌✓★➀✄✓.

3. (15✫❤✞) y-➺→↕ ➴Ò✵❆➊Ð ④✾✝✫ñ✡ô✔➬ ②➀➉✺➴q➜✹✄ 10 Ü➻➊Ð ✂r❸✙☎✌✓➁✎❍ ✶❧①✫❤✞❵✞➛ Òqt②➀➉✌✓

✟✓. s✛ ✶❧①✫❤✞s✛ ✫❤✞ (5, 3,−3) ❵✞➛ t✛✁✓➁✎❍ í✗❍çß➊❴✍ ✺➴q➜✹✄❵✞➛ ➼➝✌✓★➀✄✓.

4. ③✂➫➹➸ t ❭⑩ ❅✴✌✓★➀ ✴❇●❶✕☎ X(t) ❭✞➛ ✂✓✻↔➜õ✟ ➦ú➔s✛ ✫ñ✡❴✍✌✓✟✓.

X(t) = (
√

2 t,
√

2 t, 1 − t2)

(a) (10✫❤✞) t = 0 ❭⑩✧❢ ❪❳✟❶✕☎❴✍ ❞➈✄❵✞➛ ➼➝✌✓★➀✄✓.

(b) (15✫❤✞) t = 0 ❭⑩✧❢ ❪❳✟✽ú↕➝î✡⑨✖☎❴✍ ❞➈✄❵✞➛ ➼➝✌✓★➀✄✓.

(c) (15✫❤✞) ✫❤✞ (0, 0, 1) ❭⑩✧❢ ✫❤✞ (
√

2,
√

2, 0) ✍✓t✛ ✴❇●❶✕☎ X(t) ❴✍ ❯✂➫s✛❭✞➛

➼➝✌✓★➀✄✓.



5. (20✫❤✞) ➾➸ ✴❇●❶✕☎ r = 2(1 + cos θ) ü❁ r = 2 cos θ ➊Ð Ñüt✤◗✑✓➇✛☎ ✪ò✡✪✐✄❴✍ ❱✱✘

s✛❭✞➛ ➼➝✌✓★➀✄✓.

6. (20✫❤✞) ✝✓s✛✾þt➊Ðs✛×➻ x = t − sin t, y = 1 − cos t (0 ≤ t ≤ 2π) ❴✍ ×✆æ❞➈✞

❵✞➛ ➼➝✌✓★➀✄✓.

7. (20✫❤✞) ✂✓✻↔➜õ✟ ➦ú➔s✛ ➴Ò★◗t✛➁✎❍ ✴❇●⑨✖☎ S ❴✍ ⑨✖☎✫❤✄❵✞➛ ➼➝✌✓★➀✄✓.

S = {(x, y, z) | x2 + y2 = 1, 0 ≤ z ≤ (x − 1)2 + y2}, ➉➳➵→➜Õ➟❛❐❃:

8. ⑧➀➍✠✓✧é➯ ➼➝ x2 + y2 + z2 = 1 õ✟ ➝î✡⑨✖☎ x + y + z = 0 ❴✍ ➇➜⑤✾✟➼✰❐❵✞➛ C ✄✓

➇➛ ✌✓✟✓.

(a) (10✫❤✞) ➝î✡⑨✖☎ x + y + z = 0 ✵❆❴✍ ✧❢➊Ð ➹➸❢➈✄➇✛☎ ➾➸ ❃❤❴✍ éß➊✵❆✥✼➌✬⑧❭✞➛

➵✶Ô✞✓✄✓.

(b) (15✫❤✞)✴❇●❶✕☎❴✍éß➊✵❆❯✂➫s✛④➞➐⑤✾✝⑤➽Ó❵✞➛➩ð❽✫➩✌✓➁✎❍①✾✝➉➳❺❁✃➹➸�✓ f(x, y, z) =

x2 Ü➻➊Ð ➴Ò★◗✹❘ ❡➈✒❵✞➛ ▼✿

✴❇●❶✕☎ C ❴✍ ⑤✾✝⑤➽Ó❵✞➛ ➼➝✌✓★➀✄✓.

9. (20✫❤✞) ý❛➩ð➝î✡⑨✖☎ ✵❆❴✍ ✫❤✞ (1, 0) ❭⑩✧❢ ❾➞➐✴❇●❶✕☎ x2 − y2 = 1 ❴✍ ❪❳✟✽ú↕✧é➯õ✟

✴❇●Ò✝➛❵✞➛ ➼➝✌✓★➀✄✓.


