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習題 5-1  

1. ( ) xf x e=   

(1) 定義域： R  

(2) 值域： ),0( ∞  

(3) 截距： )1,0(  

(4) 遞 ( )增 函數  

(5) 當 x→∞，  
( )∞→xa  

(6) 當 0x +→ ，  
( )0→xa  

(7) 連續函數？ ( )是  

(8) 一對一？ ( )是  

2. ( ) lnf x x=  

(1) 定義域： ),0( ∞  

(2) 值域： R  

(3) 截距： )0,1(  

(4) 遞 ( )減 函數  

(5) 當 x→∞， ( )∞→xalog  

(6) 當 x→−∞， ( )∞−→xalog

(7) 連續函數？ ( )是  

(8) 一對一？ ( )是  

3. 令  m n, 為正整數，  x y, 為實數，則  

(1) ( )0   1  e =  (2) ( )     x y x ye e e +=  (3) ( )   
x

x y
y
e e
e

−=  

(4) ( )( )      x y xye e=  (5) ( )1    x
x e
e

−=  (6) ( )   
n

m nme e=   

4. 令   x y r, , 為實數且  0x y >, ，則   

(1) 乘法性質： ( )yxxy lnlnln +=  

(2) 除法性質： ( )yx
y
x lnlnln −=  

(3) 指數性質： ( )xrxr lnln =  
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5. (1) 近似值 ( )71828.2≈e  

(2) ( )01ln =  

(3) ( )1ln =e   

(4) ( ) Rxxex ∈∀= ,ln  

(5) ( ) 0,ln >∀= xxe x  

(6) ( )xeyx y =⇒=ln  

6. 試繪下列函數的圖形  

(1) ( ) 4xf x =   略。  

(2) 4( ) logg x x=   略。  

7. 求下列函數的定義域  

(1) ( ) ln(1 )f x x= −   

)1,(}1|{}01|{ −∞=<=⇒>−= fff DorxxDxxD  

 

(2) 2
2( ) log ( 1)g x x= −  

),1()1,(}11|{}01|{ 2 ∞∪−−∞=−<>=⇒>−= fgg DorxorxxDxxD  

8. 求下列極限  

(1) 2lim(1 )n
n n→∞

+  

222

2

22 ))11(lim())11((lim))

2

11((lim)21(lim e
mmnn

e

m

m

m

mnm

n

n

n

n
=+=+=+=+

∞→∞→
=

∞→∞→
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(2) lim
x x

x xx

e e
e e

−

−→∞

−
+

 

1
1
1lim

)(
)(limlim 2

2

=
+
−

=
+
−

=
+
−

−

−

∞→−−

−−

∞→−

−

∞→ x

x

xxxx

xxx

xxx

xx

x e
e

eee
eee

ee
ee

 

(3) 1 lnlim
lnx

x
x→∞

−  

1)1
ln
1(lim

ln
ln1lim −=−=

−
∞→∞→ xx

x
xx
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習題 5-2   

1. 填空：  

(1) ( )x
x

dx
d 1ln =  (2) ( ))(

)()(ln
xu
xuxu

dx
d ′

=  

(3) ( )ax
x

dx
d

a ln
1log =  (4) 

( )
( )axu

xuxu
dx
d

a ln)(
)()(log

′
=  

2. 求下列導數  

(1) ln( )d x
dx

−  

xxx
xx

dx
d 11)()ln( =

−
−

=
−

′−
=−  

(2) 3lnd x x
dx

+  

)(2
13)(

2
1)ln(

2
1)ln(ln 3

2

3

13

3
32

1
33

2

xx
x

xx
xxxx

dx
dxx

dx
dxx

dx
d

x

+
+

=
+

′+
⋅=+=+=+

+

 

(3) 5ln( ( 1) )d x x
dx

+  

5ln( ( 1) ) (ln 5ln( 1))

1 5 6 1ln 5 ln( 1)
1 ( 1)

d dx x x x
dx dx
d d xx x
dx dx x x x x

+ = + +

+
= + + = + =

+ +
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(4) ln(ln )d x
dx

 

xxx
xx

dx
d

x

ln
1

ln
)(ln)ln(ln

1

=
′

=  

(5) 1lnd x
dx x

−  

)1(
11

1
1)ln)1(ln(1ln

−
=−

−
=−−=

−
xxxx

xx
dx
d

x
x

dx
d

 

(6) 1lnd x
dx x

−  

)1(2
1)ln)1(ln(

2
11ln

−
=−−=

−
xx

xx
dx
d

x
x

dx
d

 

(7) 2(ln )d x
dx

 

x
xxxx

dx
d

x
ln2)(lnln2)(ln

1

2 =′=  

(8) 3logd x
dx

 

3ln
1log3 x

x
dx
d

=  

(9) 5log( 1)d x
dx

+  

10ln)1(
5

10ln)1(
)1(5)1log(5)1log( 5

+
=

+
′+

=+=+
xx

xx
dx
dx

dx
d
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(10) 2logd x x
dx

  

2ln
1log)(loglog)()log( 2

2ln
1

22

1

2 +=′+′= xxxxxxx
dx
d

x

 

3. 試以隱函數微分求 /dy dx  

(1) 2 3ln 1x y y+ + =  

2 3 2 3

2
3

ln 1 ( ln ) 1

1 22 3 0
1 3

d dx y y x y y
dx dx

dy dy dy xyx y
y dx dx dx y

+ + = ⇒ + + =

−
⇒ + + = ⇒ =

+

 

(2) 2 ln( )y xy x− =  

2 2

2

ln( ) ( ln( ))

12 ( ) 1
2

dyy x
dx

d dy xy x y xy x
dx dx

dy d dy xy yy xy
dx xy dx dx xy x

+

− = ⇒ − =

+
⇒ − = ⇒ =

−
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習題 5-3   

1. 填空：  

(1) ( )22

2 xx exe
dx
d

=  (2) ( ))()()( xuee
dx
d xuxu ′=  

(3) ( )aaa
dx
d xx ln=  (4) ( ) axuaa

dx
d xuxu ln)()()( ′=  

2. 求下列導數  

(1) 
2xd e

dx
−  

222

2)( 2 xxx xexee
dx
d −−− −=′−=  

(2) 2
1
xd e

dx
 

222
1

3
2

11

2)1( xxx ex
x

ee
dx
d −−=′=  

(3) 2 2xd x e
dx

 

xxx

e

xx
x

x exxexxeexexex
dx
d

x

2222

2

222
2
222 )1(222)()(

2

+=+=′+′=  

(4) ( 1) xd x e
dx

−+  

xxx

e

xxx xeexeexexex
dx
d

x

−−−

−

−−− −=+−=′++′+=+

−

)1()()1()1()1(
1
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(5) 
2

21
2

xd e
dx π

−
 

2
2

22

222

2
)

2
(

2
1

2
1 x

x

xx

exxee
dx
d −

−

−− −
=′−=

πππ
 

(6) 5xd
dx

 

5ln55 xx

dx
d

=  

(7) 2xd x
dx

 

xxxxxx xxxxx
dx
d

x

2)2ln1(2)2(ln2)2(2)(2
2ln21

+=+=′+′=  

(8) 2 13 xd
dx

−  

12
2

1212 3)3(ln23ln)12(33 −−− =′−= xxx x
dx
d

 

(9) ( ln )xd e x
dx

 

x
x

x
x

x
e
xx ex

xx
exexexexe

dx
d

x

)ln1(ln)(lnln)()ln(

1

+=+=′+′=  

(10)
2ln xd e

dx
  

x
exee

dx
d x

x

xx
2

22
ln

2

2lnln 2)(ln =′=  
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3. 求下列導數  

(1) (ln )xy x=  

ln(ln ) ln(ln )(ln )
xx x x xdy d d dx e e

dx dx dx dx
= = =  

   

1 1
ln

(ln )

ln(ln )

( ) ln(ln ) (ln(ln ))

1( ln(ln )) (ln ) (ln(ln ) )
ln

x

x x

x

x x x

x x x x

e x x x x
x

′ ′+

′= ⋅ = +  

(2) 2 2 2xx y− =   

y
x

dx
dy

dx
dyyx

dx
dyx

dx
d x

xx

2
2ln222ln2222)( 22 −

=⇒=−⇒=−  
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