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1. Please IInswer the Collowing questio回 (35 points) 

1-1)P恥secal叫甜 indefin加 integration F(x) = f f(xl for f(x) '" ~二士L(5)
一 - 3x+ 之

卜叭"心l耐峙枷 integrati叫恥 I f(xl 川恥一ι(5)
叫 ;("-1 

1-3) Please 蚓、Ner the value ofGamma functioß f( x).. Jo t--'e-' dl at Å 圓 2" (8) 
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M1-5) Please calculate a用a that is surrounded by the fo l!owing CUTYes (6) 

:i=py，:J =q)心 l 事 rx， ý~sx whereO<p<q , O<r<s 

1-6)Please 叫c叫 ate the volume ofa 5hape that is made by rotating a shape S aroundx-axis. S is a c10sed 
area surrounded by y司osx， 0 <其〈 πandx-axis 吶 

2. E"aluate lima. forthefollowingarrays {，叫 (10 poi隘的).-. 
4月 3_2n 2 +3n_l 

2-1) Q" 昌一←了一一τ一一一 (5)
2n• +3n'-4n+5 

3. For a function z = f(吟誦 2x 2 +y"_3λ:y + x - 2y + 3, please answer the followiDg questions 

(12 points) 

3- l) Pl，閃閃 e obtain the tangent ~叫 ane g(x) at (x,y) = (2 , 1).(6) 

3-2) P!ease obtain a 間的 on the surfa閃 defined by f(x), at whose tangent pl血e

的 para l1elwithz=x-y+ 1 (6) 
(背面仍有題目.請繼續作萃)
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考試日點。詞了 節次 3

1 , 1 ,
4. For a functioD Z = f(x ,y)" -:-XY' + ←y'-2刀 2y ， please answer tbe following questions。2 . 

(18points) 

4一 1) P!e ase calculate two s回lona.ry pol抽 P\ and P2. (y vall肥 o!'p[ < y value of P:川6) 

4-2) 恥的e ~alculate H臨ìan ofj侈，必 alPj andP2 的
 

4-3) Please >Jentify whetherPl 臨d P2帥。1ω叫 maximal ， ií)local minimal, or 峭"甜!e point. (6) 


5. For a dîfferential equatlon 制-y+l)dx叫x-y'吋) dy = 0, plcasc answcr the follo圳ng question亂 
(10 poiots) 

5.1)Pl個sedemon的trate thatthe 1吋 hand side ofthis equationωclosed ( = a comp蚓efonn). (4) 

5-2) Forf(x，y}刪阱，y)岫叫sfies 主.生， there 悶 a抽出 (}nFthatsat岫-1=笠，<-竺 
6沙缸 - ðx'~ 8y 

Please usethisrule 個 solvethe di仟e 電 tial eq叫.tion above. (6) 

6. As sbown in tbe figufe, spherical polar coordinales util田 r， 0, and , to 目press a pOllitioß 10 
three-dlmensional Euclldeao spa阻 On tbe other ha咽， Carte到sian coordi且 atesystem uses 
。rthogonal x,y , Il ud z 回且P1ea.se 8nswer tbe following questions. (15 p叫n的) 

6.1) Please express x,y , andz with r, e, and rp. (4) 

6.2) 1"0 cal叫late the volume of闊別叫 sphere with the foUowing 

exprcssioll, please 已凹 vertKinto 曲目pression using r, 0, aml ip. (5) 

ffJ叫苦吐， 
Mhv 

k 

6一 3) Please calculate the volume ofK. (6) 


