
一百零二學年度第二學期微積分會考試題  (A卷) 

說明: 

(1) 答題之前請先檢查所取得之試卷與答案卷是否正確。 

(2) 測驗時間 110 分鐘。試卷加答案卷、答案卡共計 7頁。 

(3) 試卷包括選擇題與填充題，總分共計 100 分，占學期成績之 30%。考卷成績

將做為微積分獎給獎依據。 

(4) 請先確實在答案卡與答案卷填入相關個人資料。答題時請依題號作答，否則

不予計分。 

 

◎ 單選擇題 (單選十題，每題五分，共五十分，答錯不倒扣) 

 

1. Let ߛሺݐሻ ൌ ,ݐ2〉 ,ଶݐ		 ௧
య

ଷ
〉. Then γሺ1ሻ ∙ ൫γᇱሺ1ሻ ൈ γᇱᇱሺ1ሻ൯ ൌ 

(A) 		ସ
ଷ
;           (B)	1;           (C) 

ଶ

ଷ
;            (D) 

ଵ

ଷ
. 

 

2. The interval of convergence for ∑
ሺହ௫ିସሻ೙

௡య
ஶ
௡ୀଵ  is  

(A)  ሺ	ଶ
ହ
	,			଺

ହ
ሻ;     (B) ቂ		ଶ

ହ
	 , ଺

ହ
ቃ;      (C) ሺ	ଷ

ହ
	 , 1ሻ;     (D) ቂ		ଷ

ହ
	 , 1ቃ. 

 

3. Suppose that ܽ and	ܾ are positive integers, such that ௫݂௬ሺ0,0ሻ ൌ െ1, where 

 
   

   

2 2
   if , 0,0  ,

0         

 

if  . 

,

, 0,0

a bx y
xy x y

x yf x y

x y

 
  

 

 

Which one of the following statements is always true ?  

(A) 	ܽ ൌ 2;     (B)	ܽ ൌ 3;    ሺCሻ		ܾ ൌ 2;      (D) ܾ ൌ 3.  

 

4. Evaluate ∬ 	sin 	ݔߨ cos ோݕߨ ܴ where ,ܣ݀	 ൌ ቂ0, ଵ
ସ
ቃ ൈ ቂଵ

ସ
, ଵ
ଶ
ቃ. 

ሺAሻ	1 ;                (B) െ1 ;       

(C) 
ଵ

ଶగమ
൫3 െ 2√2൯;      (D)		 ଵ

ଶగమ
൫െ3 ൅ 2√2൯. 

 

 

 



5. Let S  be the graph of a differentiable function f ;  ( , , ) |  ( , )S x y z z f x y  . 

Suppose that a point  2,1,3P   lies on the surface S , and the curves γଵ and 

γଶ, 

						γଵሺݐሻ ൌ 〈2 ൅ ,ݐ3 1 ൅ ݐ8 െ ,ଶݐ 3 െ ݐ4 ൅  ,〈ଶݐ

γଶሺݑሻ ൌ 〈1 ൅ ,ଶݑ ଷݑ2 െ 1, ݑ2 ൅ 1〉,  

 

   both lie on the surface. Then the value of ௫݂ሺ2,1ሻ		is 

(A) 10;      (B) െ20;      (C) 30;      (D) െ40. 

 

6. Let ݂ሺݔ, ሻݕ ൌ ସݔ െ ݕݔ4 ൅ ଶݕ8 െ 1. Which one of the following statements is 

true ?  

(A) f  has 2 critical points.  

(B) f  has a local minimum at (1,1) .  

(C) f  has an absolute minimum at ( 1, 1)   . 　　  

(D) f  has a saddle point at (0,0) . 

 

7. Evaluate ∬ 	ሺ3ݔ ൅ ଶሻோݕ4  where ܴ is the region in the upper half-plane , ܣ݀	

bounded by the circles ݔଶ ൅ ଶݕ ൌ ଶݔ 		,1 ൅ ଶݕ ൌ 9	and		ݕ ൌ 0. 

(A) 10π ;      (B) 20π ;      (C) 30π ;      (D) 40π . 

 

 

8. The volume of the solid ሼሺݔ, ,ݕ ݔሻ|ሺݖ ൅ ሻଶݕ ൅ ሺݕ ൅ ሻଶݖ ൅ ሺݖ ൅ ሻଶݔ ൑ 1ሽ is  

(A) 		గ
	ଷ

 ,      (B) 
ଶగ

ଷ
 ,      (C)	π,      (D) 

ସగ

ଷ
 . 

 

 

 



9. Which one of the following series is convergent ? 

(A) ∑ ௡మିଷ

௡యାହ
ஶ
௡ୀଵ	 ;             (B) ∑ ݈݊ ቀ ௡

ଷ௡ାଵ
ቁஶ

௡ୀଵ ;       

(C) ∑ ୱ୧୬௡

ଵାሺଵ.ହሻ೙
ஶ
௡ୀଵ ;           (D) ∑ √௡

௡ାଶ
ஶ
௡ୀଵ . 

 

10. The volume of the solid that lies above the cone ݖ ൌ ඥ3ݔଶ ൅  ଶ and belowݕ3

the sphere ݔଶ ൅ ଶݕ ൅ ଶݖ ൌ  is ݖ

(A) 	଻గ
ଽ଺
	 ;      (B) 

ଷగ

ଵ଺
	 ;      (C)  

గ	

ଷଶ
;      (D)	 గ

ଽ଺
 . 

 

◎ 多選擇題 (多選五題，每題五分，共二十五分。答錯一個選項扣兩分，錯兩

個選項以上不給分，分數不倒扣) 

 

11. Let ݂ሺݔ, ሻݕ ൌ ቊ
௫௬

௫మା௬మ
			if	ሺݔ, ሻݕ ് ሺ0,0ሻ,

0											if	ሺݔ, ሻݕ ൌ ሺ0,0ሻ,
  and B ൌ ሼሺݔ, ଶݔ	|ሻݕ ൅ ଶݕ ൑ 1ሽ. 

Which of the following statements are true ? 

(A) ݂ is continuous;       (B) ௫݂ሺ0,0ሻ exists; 

(C) ݂ is differentiable;     (D)  ( , )  0
B

f x y dA  . 

 

12. Let function ݂ሺݔ, ሻݕ ൌ lnሺݔଶݕଶሻ and point ܲ ൌ ሺ1,2ሻ. 

Which of the following statements are true ?  

(A) The gradient of f at P is 〈2,1〉.  

(B) The directional derivative of f  at P in the direction 
ଵ

√ହ
〈2,1〉		is 5.  

(C) The maximum rate of change of f  at P occurs in the direction 
ଵ

√ହ
〈2,1〉.  

(D) The maximum rate of change of f  at P is 5. 

 

 

 

 

 

 

 

 



13. Which of the following statements are true ?  

(A) If lim 0n
n

a


 , then the series ∑ܽ௡ is convergent. 

(B) The ratio test can be used to determine that the series ∑ ଵ

௡!
ஶ
௡ୀ଴  converges. 

(C) If both of the sequences ሼܽ௡ሽ and ሼܾ௡ሽ are divergent, then the sequence 

ሼܽ௡ܾ௡ሽ is also divergent. 

(D) If ܽ௡ ൐ 0 and the series ∑ܽ௡ converges, then the series ∑ሺെ1ሻ௡ ܽ௡ also 

converges. 

 

14. Set  2 2

D
c x y dA  , where ܦ ൌ ሼሺݔ, ଶݔ|ሻݕ ൅ ଶݕ ൑ 1, ݔ ൑  ሽ. Which of theݕ

following integrals are equal to ܿ	? 

(A)  
1

2 2

D
x y dA , where ܦଵ ൌ ሼሺݔ, ଶݔ|ሻݕ ൅ ଶݕ ൑ 1, ݔ ൒ 0ሽ. 

(B)  
2

2 2

D
x y dA , where ܦଶ ൌ ሼሺݔ, ଶݔ|ሻݕ ൅ ଶݕ ൑ 1, ݕ ൒ 0ሽ. 

(C) 
3

2

D
x dA , where ܦଷ ൌ ሾ0,1ሿ ൈ ቂగ

ସ
, ହగ
ସ
ቃ. 

(D) 
4

3

D
x dA , where ܦସ ൌ ሾ0,1ሿ ൈ ቂగ

ସ
, ହగ
ସ
ቃ. 

 

15. Which of the following statements are TRUE ?  

(A) limሺ௫,௬ሻ→ሺ଴,଴ሻ
௫௬మ

௫మା௬ర
ൌ 0; 

(B) limሺ௫,௬ሻ→ሺ଴,଴ሻ
ଷ௫௬మ

௫మା௬మ
ൌ 0; 

(C) limሺ௫,௬ሻ→ሺ଴,଴ሻሺݔଶ ൅ ଶݔሺ	ଶሻlnݕ ൅ ଶሻݕ ൌ 0; 

(D) limሺ௫,௬ሻ→ሺ଴,଴ሻ
ୱ୧୬൫௫మା௬మ൯

௫మା௬మ
ൌ 1. 

 

 

◎ 填空題 (五題，每題五分，共二十五分，答錯不倒扣) 

 

1. Let ݓሺݔ, ,ݕ ݓݕ  ሻ satisfyݖ ൅ ݓݔ ൅ ଶݖ3 ൅ ݓݖ െ ݖݔ6 ൌ 0. 

Then  
డ௪

డ௭
ቚ
ሺ௫,௬,௭ሻୀሺଵ,ଵ,ଵሻ

ൌ    (1)     . 

 



2. The shortest distance between the points on the surface ܵ:	ݔଷݕଶݖ ൌ 2 and the 

origin is    (2)     . 

 

3. The arc length of γሺݐሻ ൌ 〈݁ଷ௧ cos ,ݐ4 ݁ଷ௧ sin ,ݐ4 ݁ଷ〉,		0 ൑ t ൑ ln 2, is    (3)      

 

4. 		∑
ሺିଵሻ೙శభ	గమ೙శభ

ସమሺ೙శభሻሺଶ௡ାଵሻ!
ஶ
௡ୀ଴ 		=    (4)    . 

 

5. The volume of the solid ሼሺx, y, zሻ||x| ൅ |2y| ൅ |3z| ൑ 1ሽ is   (5)     .  

 

 

 


