
1 0 4 年 度 第 二 次 微 積 分 競 試   答 案 

 

1.      )1ln( 2 ++ xx  2.           
4

15  

3.          1=y  4.             
9
1  

5.     )sinln(cossin

x
xxxx x +  6.             3  

7.        x
e

y 1
=  8.       )

16
1,

2
3(),0,2( −  

9.     θθ 22 sec)(tansec ⋅  10.         
2
3

2
1
+  

11.       
4

1 π
−  12          

8
π  

13.        
3
2  14    xyyxxyx cossin2 2−−  

15.       8  16.          1 

17.       23  18.        2
3
4

3
8
−  

19.        1 20.          
3
4  

21.     )11010(
27
2

−  22.          34  

23.        
2
π   

 
  



1. 令
2

xx eey
−−

= ,  xx eey −−=2 ,  12 2 −= xx eye ,  012)( 2 =−− xx yee  

12 +±= yyex  (負不合), 12 ++= yyex , )1ln( 2 ++= yyx  

)1ln(sinh 21 ++=∴ − xxx  

2. 
4

15
)4(sin4)5)(3)(cos3(

)4)(5(sin5)3(sin3lim
4sin

5sin3tanlim
00

==
→→ xxxx

xxx
xx

xx
xx

 

1
3

3sinlim
0

=
→ x

x
x

 , 1
3cos

1lim
0

=
→ xx

, 1
5

5sinlim
0

=
→ x

x
x

, 1
4sin

4lim
0

=
→ x

x
x

 

3. xxy tan= , 令
x

z 1
= , +→∞→ 0, zx , 1

1
seclimtanlim1tanlim

2

00
===

++ →→∞→

z
z

z
x

x
zzx

 

−→−∞→ 0, zx ,  11tanlim =
−∞→ x

x
x

    1=∴ y 為水平漸近線 

4. abfbaf == − )(,)( 1 , 則 
axbx xf

xf
dx
d

==

− =
)('

1)(1  

332)( 3 −+= xxxf , 令 12332 3 =⇒=−+ xxx , 1)2(,2)1( 1 == −ff  

9
1

)36(
1

)('
1)2('

1

2
1

=
+

==∴
== xx xxf

g  

5. xxy sin= , xxy lnsinln = , 
x

xxx
dx
dy

y
sinlncos1

+= , )sinln(cos
x

xxxy
dx
dy

+=

)sinln(cossin

x
xxxx

dx
dy x +=∴  

6. 1
2

)0()2(lim,1
5

)0()5(lim1)0()0(lim1)0('
000

=
−

=
−

⇒=
−+

⇒=
→→→ h

fhf
h

fhf
h

fhff
hhh

h
fhffhf

h
hfhf

hh

)0()2()0()5(lim)2()5(lim
00

+−−
=

−
→→

325
2

)0()2(lim2
5

)0()5(lim5
00

=−=
−

−
−

=
→→ h

fhf
h

fhf
hh

 

7. xy ln= , 令切點為 )ln,( aa , 
x

y 1'= , 
a

m 1
= , 

aa
am 1

0
0ln
=

−
−

=  eaa ==⇒ ,1ln  

x
e

y 1
=∴  

8. )1()2()( 3 −−= xxxf , )54()2()(' 2 −−= xxxf , )32)(2(6)('' −−= xxxf  

令 0)('' =xf  
2
3,2 ==⇒ xx  )

16
1,

2
3(),0,2( −⇒  



9. 令 θtan=z , zdxx
dz
d z 2

0

2 secsec =∫  

θθθ
θθ

θ 2222

0

2tan

0

2 sec)(tansecsecsecsecsec === ∫∫ z
d
dzdxx

dz
ddxx

d
d z  

10 
2
3

2
1)sincos(cos)(sin 3

0
3

0
+=+−=+∫

ππ

xxdxx  

11 
4

1)0
4

(tansec)1(sectan 4
0

4
0

4
0

24
0

24
0

2 πππππππ

−=−−=−=−= ∫∫∫∫ xdxxdxdxxdxx  

12 
8

)0tan1(tan
2
1)

2
(tan

2
1)

2
(

)
2

(1

1
2
1

4
1 11

2

0

12

0 2

2

0 2
π

=−==
+

=
+

−−−∫∫
xxdxdx

x
 

13 
3
21

1

0

0

1
==+ ∫∫− dzzdyy  

14 xyxyxf cos),( = , xyyxxyxxxyx
xyx

ffxy cossin2])sin([ 2
2

−−=⋅−
∂
∂

=
∂∂

∂
=  

15 ∫∫∫ ∫ −−
−

− −
−=−=−=−

1

1

21

1

2

2

321

1

2

2

22 8)
3
82(2)

3
1()( dxxdxyyxdydxyx  

16 
2

)( 2

23

−+
+++

=
xx

dcxbxaxxf ,  1,01)(lim ==⇒=
∞→

baxf
x

  

   dcxxxf
x

++⇒=
→

2

1
0)(lim 有 2)1( −x 的因式 1=⇒ d  

17  ⇒=+=++ 12,0 22 zxzyx  令
2

sincos,
2

sin,cos ttytztx −−===  

    ttttttzyxzyxf sin2cos4
2

sin3
2

sincoscos333),,( −=−++=−−=  

     1818 ≤≤− f  

18  2
3
4

3
822)1(2

1
2

1

2

1
2
1

2

1
2
1

2

1

1

0

1

0
−=−=

−
=

+
=

+
∫∫∫∫∫

−
dzzdzzdz

z
z

u
udu

x

dx  

    xu = , ududxdx
x

du 2,1
2
1

== , 1,1;0,0 ==== uxux  

    dudzzuuz =−=+= ,1,1 , 2,1;1,0 ==== zuzu  

19  ∫∫ −= vduuvudv  令 112 ,,,ln −−− −==== xvdxxdudxxdvxu  

    C
xx

x
x
dx

x
xdx

x
x

+−−=+−= ∫∫
1lnlnln

22  



    101ln)1ln(ln

1
1 2 ++−−=−−=∫ aa

a
xx

xdx
x

x a
a

,  0
1

1
ln,01, →→→∞→ a
a
a

a
a  

    1ln
1 2 =∴ ∫
∞

dx
x

x  

20  72,1)3(86 22 −=−−=+−= xyxxxy  
    令 72862 −=+− xxx  5,3 ==⇒ xx  

    
3
4)158()]86()72[(

5

3

25

3

2 =−−=+−−−= ∫∫ dxxxdxxxxA  

21  2
1

2
3

3
2

3,2,)
2

( y
dy
dxyxxy ===  

    dyydy
dy
dxdydxds 191)()()( 222 +=+=+=  

    )11010(
27
219

1

0
−=+= ∫ dyys  

 
22  10,30: −≤≤≤≤ xyxR  

    34)85()85(
3

1

1

0
=+=+ ∫ ∫∫∫

−x

R

dydxyxdxdyyx  

 
 
23  222,sin,cos ryxryrx =+== θθ  

    
2

2)(
1

0

31

0

2

0

31

0

2

0

222 ππθθ
ππ

====+ ∫∫ ∫∫ ∫∫∫
Ω

drrdrdrdrrdrdxdyyx  

 

862 +−= xxy  

72 −= xy  

 

1−= xy  


