
國立台灣師範大學 112學年度下學期微積分乙（二） 

考試規範：無計算過程或說明不給分。 

總分:100分  

 

1. (20 pts) Let C be a curve of the intersection of the surface 𝑆1: 𝑥
3 + 3𝑥2𝑦2 +

𝑦3 + 4𝑥𝑦 − 𝑧2 = 0 and 𝑆2: 𝑥
2 + 𝑦2 + 𝑧2 = 11. If 𝑃(1,1,3) is a point of the 

curve C, 

(1) (6 pts) Find the normal line of 𝑆1 at P. 

(2) (6 pts) Find the equation of the tangent plane of 𝑆2 at P. 

(3) (8 pts) Find the tangent line of the curve C at P. 

 

2.  (15 pts) Find all the local maxima, local minima, and saddle points of the 

function 𝑓(𝑥, 𝑦) = 𝑥3 + 3𝑥𝑦 + 𝑦3. 

3. (10 pts) Find the minimum distance from the surface 𝑥2 − 𝑦2 − 𝑧2 = 1 to the 

origin. 

4. (10 pts) Find the volume of the “ice cream cone” D bounded above by the 

sphere 𝜌 = 3 and bounded below by the cone 𝜙 =
𝜋

3
. 

5. (15 pts) Evaluate ∫ ∫ 2√𝑥 + 𝑦 ∙ (𝑦 − 2𝑥)2𝑑𝑦𝑑𝑥
1−𝑥

0

1

0
. 

6. (10 pts) If 

𝑓(𝑥, 𝑦) = {

𝑠𝑖𝑛(𝑥3 + 𝑦4)

3𝑥2 + 3𝑦2
(𝑥, 𝑦) ≠ (0,0),

0 (𝑥, 𝑦) = (0,0),

 

find 
𝜕𝑓

𝜕𝑥
 and 

𝜕𝑓

𝜕𝑦
 at (0,0). 

 

7. (20 pts) Evaluate the following. 

(1) lim
(𝑥,𝑦)→(0,0)

𝑦3−𝑥3

𝑦−𝑥
. 

(2) lim
(𝑥,𝑦)→(1,1)

𝑥𝑦2−1

2𝑦−2
. 

(3) ∫ ∫ 𝑦2 sin(𝑥𝑦) 𝑑𝑦𝑑𝑥
1

𝑥

1

0
 

(4) ∫ ∫ 𝑒𝑥
2+𝑦2𝑑𝑦𝑑𝑥

√1−𝑥2

0

1

0
 

 



 

 

 

 


