
國立高雄大學理學院 106 學年度第 1 學期 

微積分基礎能力會考試題(B 卷) 

-1- 
 

 

◎ 單選擇題 (單選二十五題，每題四分，共一百分，答錯不倒扣) 

1. Let 𝑓(𝑥) = ∫
ୣ୶୮(ି√௧)

√௧

௫

ଵ
𝑑𝑡. Evaluate lim

୶→ஶ
𝑓(𝑥) = 

 (A) 0;       (B) 1;      (C) eିଵ;   (D)  2eିଵ. 

 

2. Evaluate lim୦→
ଵିୡ୭ୱ 

୦మ
 

(A) 0;      (B) 
ଵ

ଶ
;      (C) 1;      (D) 

ଷ

ଶ
. 

3. Let 𝑓(𝑥) =
ଵ

଼
𝑥 − 3 and 𝑔(𝑥) = 𝑥ଷ. Find (𝑓ିଵ ∘ 𝑔ିଵ)(1). 

(A) 33;      (B) 32;      (C) 31;      (D) 30. 

 

4. The integral ∫
୲ୟ୬ ௫

ଵା௫మ

ଵ

ିଵ
 𝑑𝑥 = 

(A) 0;       (B) 1       (C) 2;       (D) ∞. 

 

5. Consider 𝑓(𝑥) = 7𝑥 + cos 𝑥. Which of the following statements is true ? 

(A)   𝑓(𝑥) has infinitely many roots; 

(B)  𝑓(𝑥) is a periodic function; 

(C)  𝑓(𝑥) has exactly one root; 

(D)  𝑓(𝑥) has a slant asymptote 𝑦 = 7𝑥. 

 

6. Evaluate ∫ 𝑠𝑒𝑐ଶ(𝑥/4)
గ


 𝑑𝑥 = 

(A) 8 ;      (B) 4;      (C) 2;      (D) 1. 

 

7. Let 𝐹(𝑥) = ∫ sin (𝑡ଶ)
௫య


𝑑𝑡, find 𝐹ᇱ(𝑥) =      

(A)  𝑥ଷcos (𝑥);   (B)  𝑥ଷsin (𝑥ଷ);  (C)  3𝑥ଶcos (𝑥);  (D)  3𝑥ଶsin (𝑥) . 

 

8. On what interval is the curve 𝑦 = ∫
௧మ

௧మା௧ାଶ

௫


𝑑𝑡 concave downward ? 

   (A) (0,4);    (B) (4, ∞);  (C) (-4,0);   (D) (-∞,-4). 
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9. Find the equation of the tangent line to the curve 𝑦 = 𝑥ୡ୭ୱ(௫)  at 𝑥 = π/2 . 

(A) 𝑦 − 1 = −(𝑥 −
గ

ଶ
);          (B) 𝑦 − 1 = ln (𝜋/2)(𝑥 −

గ

ଶ
);       

(C) 𝑦 − 1 = −ln ቀ
గ

ଶ
ቁ ቀ𝑥 −

గ

ଶ
ቁ;    (D) 𝑦 − 1 = ln (𝜋)(𝑥 −

గ

ଶ
). 

 

10. Find 
ௗ௬

ௗ௫
, where 𝑥𝑒௬ − 𝑥𝑦 + 3𝑦ଶ = 0 

(A)  
௬ି

௫ି௫ା௬
;       (B)  

ି௬

௫ି௫ାଷ௬
 ;   (C) 

௫ି

௫ା௫ାଷ௬
;       (D)  

௫ା

௫ା௫ା௬
 . 

 

11.  Which of the following statements are not true ? 

    (A) ∫ sinଶ (𝑥)cos (𝑥)
గ/ଶ

ିగ/ଶ
𝑑𝑥 =

ଶ

ଷ
;    (B)∫ 𝑓(𝑥 + ℎ)




𝑑𝑥 = ∫ 𝑓(𝑥)

ା

ା
𝑑𝑥;       

  (C) If 𝑓(𝑥) = 𝑥, then 𝑓ିଵ exist;    (D) ln൫𝑥ଵ/ଶ൯ =
ଵ

ଶ
ln (𝑥). 

 

12.  Which of the following statements are not true ? 

  (A)  If 𝑓 is continuous on [0,1], then ∫ 𝑓(𝑥)𝑑𝑥
ଵ


= ∫ 𝑓(1 − 𝑥)𝑑𝑥

ଵ


 ;      

  (B)    If 2 ≤ 𝑓(𝑥) ≤ 4 for 0 ≤ 𝑥 ≤ 1, then 1 < ∫ 𝑓(𝑥)𝑑𝑥
ଵ


< 5; 

  (C)  If 𝑓(𝑥) is continuous on [a,b], then 𝑓(𝑥) is integrable on [a,b]; 

  (D)  
ௗ

ௗ௫
ቂ∫ 𝑓(𝑡)𝑑𝑡

௩(௫)

௨(௫)
ቃ = 𝑓൫𝑣(𝑥)൯𝑣ᇱ(𝑥) − 𝑓൫𝑢(𝑥)൯𝑢ᇱ(𝑥).       

 

13. Which of the following statements are true ? 

(A)  ∫
୪୬ ( ௫మ)

௫
𝑑𝑥



ଵ
= 2; 

(B)  If 𝑥 = 𝑎 is a vertical asymptote of 𝑦 = 𝑓(𝑥), then 𝑓(𝑎) exists;  

(C)  If 𝑓 is continuous at 𝑎, then 𝑓 is differentiable at 𝑎; 

(D)  If 𝑓 is continuous at 𝑎, so is |𝑓|.  

 

14. How many points of inflection does the function 𝑓(𝑥) = 𝑥 − 15𝑥ଶ + 1 have ?  

 (A) 0;      (B) 1;      (C) 2;      (D) 3. 
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15. How many real roots does the equation 4𝑥ହ + 𝑥ଷ + 2𝑥 + 4 = 0 have ? 

 (A) 1;      (B) 2;      (C) 3;      (D) 5. 

 

16. The slope of the tangent to 𝑥ଷ + 𝑥𝑦 − cos(𝑥𝑦) = 0 at the point (1,0) is 

(A) 0;       (B) -1;      (C) -2;      (D) -3. 

 

17. Let 𝐹(𝑥) = ∫ √14 + 2௧ଵ

௫య dt. Then the derivative (𝐹ିଵ)ᇱ(0) = 

(A) 
ିଵ

ଵଶ
;      (B) 

ଵ

ଵଶ
;     (C) 

ିଵ

ଶସ
;      (D) 

ଵ

ଶସ
. 

18. The absolute maximum value of the function f(𝑥) = 𝑥√9 − 𝑥ଶ, −3 ≤ 𝑥 ≤ 3 is 

(A) 
ଵ

ଶ
;       (B) 0;      (C) 

ଽ

ଶ
;       (D) √ଷ

ଶ
. 

 

19. Suppose that ( ) 1f a   for some constant a . The possible value “ a ” for the 

limit lim௫→
(௫)ି()

√௫
య

ିଵ
= 3 is 

   (A) 0;       (B) 1;       (C)2;        (D) 3. 

 

20. Let 𝑓 be a continuous function on [1,4] and ∫ 𝑓(𝑥)
ସ

ଵ
𝑑𝑥 = 10. 

Which of the following statements is always true ? 

(A) The average value of 𝑓 on the interval [1,4] is equal to 3; 

(B) The maximum value of 𝑓 on the interval [1,4] is less than 4; 

(C) The minimum value of 𝑓 on the interval [1,4] is greater than 0; 

(D) The maximum value of 𝑓 on the interval [1,4] is greater than 3. 

 

21. Which of the following statements are not true ? 

   (A) lim௫→గ
ୱ୧୬ ௫

௫
= 0;        (B)  lim௫→ஶ

ୱ୧୬

௫
= 1;  

   (C) lim௫→
ୱ୧୬ ௫

௫
= 1;        (D) lim௫→ିஶ

ୱ୧୬ ௫

௫
= 0;  

 

22. For what values of 𝑎 does the curve 𝑦 = 𝑎𝑥ଷ + 𝑒௫ have no inflection point ? 

   (A) -1;      (B) 0;      (C) 1;      (D) 2. 
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23. Given that 𝑔(3) = 3, 𝑔ᇱ(3) = 7, ℎ(6) = 3, ℎᇱ(6) = −2, and let 𝑓(𝑥) =
൫(௫)൯

(௫)
. 

Then 𝑓ᇱ(6) =  

   (A) 
ି଼

ଷ
;      (B) 

ିଵ

ଷ
;   (C) -2;     (D) -4. 

 

24. Let 𝑓(𝑥) =
ೣିషೣ

ଶ
. Then 𝑓ିଵ(𝑥) = 

   (A) ln(𝑥 + √𝑥ଶ − 1);      (B) ln(𝑥 − √𝑥ଶ − 1);       

   (C) ln(√𝑥ଶ + 1 + 𝑥);      (D) ln(√𝑥ଶ + 1 − 𝑥). 

 

25. Consider  

                      𝑓(𝑥) = ቊ
1, 𝑖𝑓 𝑥 = 0;

𝑥𝑠𝑖𝑛 ቀ
ଵ

௫
ቁ , 𝑖𝑓 𝑥 ≠ 0.

  

Which of the following statements are true? 

(A)  𝑓(𝑥) is differentiable at 𝑥 = 0; 

(B)  𝑓(𝑥) is continuous at 𝑥 = 0; 

(C)  𝑓(𝑥) has a global maximum value; 

(D)  𝑓(𝑥) has an inflection point. 


