第四章  微分  上册P139—140习题解答

P139—140 习题解答
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4. 求下列函数的导数: 
  ⑴  
[image: image53.wmf]x

x

x

x

f

-

+

=

ln

sin

3

)

(

;

    解   
[image: image54.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image55.wmf]x

x

x

2

1

1

cos

3

-

+

.
⑵  
[image: image56.wmf]3

cos

)

(

2

+

+

=

x

x

x

x

f

;

  解   
[image: image57.wmf]x

x

x

x

x

f

2

sin

cos

)

(

+

-

=

¢

.
⑶  
[image: image58.wmf]x

x

x

x

f

sin

)

5

7

(

)

(

2

-

-

=

;

  解   
[image: image59.wmf]x

x

x

x

x

x

f

cos

)

5

7

(

sin

)

7

2

(

)

(

2

-

-

+

-

=

¢

.
⑷  
[image: image60.wmf])

 

sec

2

tan

3

 

(

)

(

2

x

x

x

x

f

+

=

.

  解   
[image: image61.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image62.wmf])

sec

tan

2

sec

3

(

)

sec

2

tan

3

(

2

2

2

x

x

x

x

x

x

x

+

+

+

.
⑸  
[image: image63.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image64.wmf]x

x

x

e

x

3

cos

4

sin

+

-


  解   
[image: image65.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image66.wmf]3

2

3

sin

4

cos

sin

x

x

x

e

x

e

x

x

-

+

+



 EMBED Equation.3  [image: image67.wmf]3

2

3

sin

4

)

cos

(sin

x

x

x

x

e

x

-

+

+

=

.
⑹  
[image: image68.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image69.wmf]1

2

sin

2

+

-

+

x

x

x

x

 .

  解   
[image: image70.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image71.wmf]2

)

1

(

)

2

sin

2

(

)

1

)(

2

ln

2

1

cos

2

(

+

-

+

-

+

-

+

x

x

x

x

x

x

x

.
⑺  
[image: image72.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image73.wmf]x

x

cos

1

+

.

  解   
[image: image74.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image75.wmf](

)

2

2

)

cos

(

sin

1

cos

)

cos

(

x

x

x

x

x

x

x

+

-

-

=

+

¢

+

-

.
⑻  
[image: image76.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image77.wmf]1

ln

2

sin

+

-

x

x

x

x

.

  解   
[image: image78.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image79.wmf]=

+

-

-

+

-

+

2

)

1

(

2

ln

2

sin

)

1

)(

 

2

cos

(sin

x

x

x

x

x

x

x

x

x

x


            
[image: image80.wmf]2

3

2

)

1

(

2

ln

2

)

1

(

4

cos

)

1

(

2

sin

)

2

(

+

+

+

-

+

+

+

=

x

x

x

x

x

x

x

x

x

x

x

x

x

x

.
⑼  
[image: image81.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image82.wmf]x

x

x

ln

cot

3

+

.

  解   
[image: image83.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image84.wmf]x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

2

3

2

2

2

3

2

2

ln

cot

ln

)

csc

3

(

ln

cot

ln

)

csc

3

(

-

-

-

=

+

-

-

.

⑽  
[image: image85.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image86.wmf]x

x

x

x

x

x

cos

sin

cos

sin

-

+

.

  解   
[image: image87.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image88.wmf]=

¢

÷

ø

ö

ç

è

æ

-

=

¢

÷

ø

ö

ç

è

æ

-

+

x

x

x

x

x

x

x

x

cos

sin

cos

2

cos

sin

cos

2

1


     
[image: image89.wmf]=

-

+

+

-

-

-

×

=

2

)

cos

sin

(

cos

)

sin

cos

(sin

sin

)

cos

sin

(

2

x

x

x

x

x

x

x

x

x

x

x

x


     
[image: image90.wmf]2

)

cos

sin

(

)

cos

sin

(

2

x

x

x

x

x

x

-

+

-

=

.          
⑾  
[image: image91.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image92.wmf]x

x

e

x

arcsin

)

log

(

3

+

.

  解   
[image: image93.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image94.wmf]2

3

1

log

arcsin

)

  

3

ln

1

 

(

x

x

e

x

x

e

x

x

-

+

+

+

.
⑿  
[image: image95.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image96.wmf]shx

x

x

x

2

)

ln

3

(csc

-

.

  解   
[image: image97.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image98.wmf]chx

x

x

x

shx

x

x

x

shx

x

x

x

x

2

2

)

ln

3

(csc

)

ln

3

(csc

2

3

csc

cot

-

+

-

+

÷

ø

ö

ç

è

æ

-

-

.
⒀  
[image: image99.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image100.wmf]x

x

x

x

csc

sec

-

+

.

  解   
[image: image101.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image102.wmf]=

-

+

+

-

-

+

2

)

csc

(

)

csc

cot

1

)(

sec

(

)

csc

)(

sec

tan

1

(

x

x

x

x

x

x

x

x

x

x


            
[image: image103.wmf]2

2

)

csc

(

2

csc

4

)

csc

(sec

)

csc

cot

sec

(tan

x

x

x

x

x

x

x

x

x

x

-

-

+

-

-

=

.
⒁  
[image: image104.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image105.wmf]x

arc

archx

xarshx

cot

-

.

  解   
[image: image106.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image107.wmf]=

+

-

+

-

-

+

+

2

2

2

2

)

cot

(

 

1

)arccot

1

1

 

1

 

(

x

arc

x

archx

xarshx

x

x

x

x

arshx


            
[image: image108.wmf]2

2

2

4

2

2

4

)

cot

)(

1

(

)

cot

(

1

1

1

1

x

arc

x

archx

xarshx

x

arc

x

x

x

x

arshx

x

+

-

+

-

+

-

-

+

-

=

.

⒂  
[image: image109.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image110.wmf]x

x

x

arctan

sin

+

.

  解   
[image: image111.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image112.wmf]2

2

2

2

2

)

)(arctan

1

(

sin

arctan

)

cos

1

)(

1

(

)

(arctan

1

sin

arctan

)

cos

1

(

x

x

x

x

x

x

x

x

x

x

x

x

x

+

-

-

+

+

=

+

+

-

+

.
⒃  
[image: image113.wmf]=

)

(

x

f



 EMBED Equation.3  [image: image114.wmf]arthx

x

chx

x

arccos

)

(

2

-

.

  解   
[image: image115.wmf]=

¢

)

(

x

f



 EMBED Equation.3  [image: image116.wmf]=

-

-

-

÷

÷

ø

ö

ç

ç

è

æ

-

-

+

-

2

2

2

2

2

)

(

1

arccos

)

(

1

arccos

)

2

(

arthx

x

x

chx

x

arthx

x

chx

x

x

shx

x


            
[image: image117.wmf]2

2

2

2

2

2

)

)(

1

(

arccos

)

(

1

arccos

)

2

(

1

arthx

x

x

chx

x

arthx

x

chx

x

x

shx

x

x

-

-

-

-

-

+

-

-

=

.

5. 求曲线
[image: image118.wmf]x

y

ln

=

在点
[image: image119.wmf])

 

1

 

,

 

 

(

e

处的切线与法线方程 .
解   点
[image: image120.wmf])

 

1

 

,

 

 

(

e

在该曲线上 . 分别以
[image: image121.wmf]T

k

和
[image: image122.wmf]n

k

表示切线和法线的斜率 , 有

[image: image123.wmf]e

y

k

e

x

T

1

|

=

¢

=

=

 ,   
[image: image124.wmf]e

k

n

-

=

.
于是 , 所求切线为    
[image: image125.wmf])

(

1

1

e

x

e

y

-

=

-

,   即  
[image: image126.wmf]0

2

=

-

-

e

ey

x

;
           法线为    
[image: image127.wmf])

(

1

e

x

e

y

-

-

=

-

,  即  
[image: image128.wmf]0

1

2

=

-

-

+

e

y

ex

.
6. 当
[image: image129.wmf]a

取何值时 , 直线
[image: image130.wmf]x

y

=

能与曲线
[image: image131.wmf]x

y

a

log

=

相切 , 切点在哪里 ?
解  
[image: image132.wmf]a

x

x

y

a

ln

ln

log

=

=

.  
[image: image133.wmf]a

和切点横坐标
[image: image134.wmf]x

应满足方程
[image: image135.wmf]ï

ï

î

ï

ï

í

ì

=

=

¢

=

.

1

ln

1

,

 

ln

ln

a

x

y

a

x

x


解得  
[image: image136.wmf]e

x

=

,  
[image: image137.wmf]e

e

a

1

=

. 
 因此 , 当
[image: image138.wmf]e

e

a

1

=

时, 直线
[image: image139.wmf]x

y

=

能与曲线
[image: image140.wmf]x

y

a

log

=

相切, 切点为
[image: image141.wmf])

 

 

,

 

 

(

e

e

.
7.   求曲线
[image: image142.wmf]n

x

y

=



 EMBED Equation.3 [image: image143.wmf])

 

 

(

+

Î

N

n

过点
[image: image144.wmf])

 

1

 

,

 

1

 

(

的切线与X轴交点的横坐标
[image: image145.wmf]n

x

,并求极限
[image: image146.wmf])

(

lim

n

n

x

y

¥

®

.
解   
[image: image147.wmf]n

nx

x

k

x

n

x

n

=

=

¢

=

=

-

=

1

1

1

|

|

)

(

.   切线为
[image: image148.wmf])

1

(

1

-

=

-

x

n

y

.
切线与X轴交点的横坐标  
[image: image149.wmf]n

x



 EMBED Equation.3 [image: image150.wmf]n

1

1

-

=

.  
[image: image151.wmf]e

n

x

y

n

n

n

1

1

1

)

(

lim

=

÷

ø

ö

ç

è

æ

-

=

¥

®

.
8.  对于抛物线
[image: image152.wmf]c

bx

ax

y

+

+

=

2

, 设集合
         
[image: image153.wmf]|

)

,

(

 

{

1

y

x

S

=

过点
[image: image154.wmf])

,

(

y

x

可以作该抛物线的两条切线 } ;
         
[image: image155.wmf]|

)

,

(

 

{

2

y

x

S

=

过点
[image: image156.wmf])

,

(

y

x

可以作该抛物线的一条切线 } ;
         
[image: image157.wmf]|

)

,

(

 

{

3

y

x

S

=

过点
[image: image158.wmf])

,

(

y

x

不能作该抛物线的切线 }.
分别求出这三个集合中的元素所满足的条件 .
解   设抛物线
[image: image159.wmf]c

bx

ax

y

+

+

=

2

上动点为
[image: image160.wmf])

 

 

,

 

 

(

2

c

bt

at

t

+

+

, 则其全部切线为
     
[image: image161.wmf])

)(

2

(

)

(

2

t

X

b

at

c

bt

at

Y

-

+

=

+

+

-

, 其中
[image: image162.wmf])

 

 

,

 

 

(

Y

X

为切线上的流动坐标, 
[image: image163.wmf]R

t

Î

.
代入点
[image: image164.wmf])

,

(

y

x

, 有
   
[image: image165.wmf])

)(

2

(

)

(

2

t

x

b

at

c

bt

at

y

-

+

=

+

+

-

. 即  
[image: image166.wmf]0

2

2

=

-

-

+

-

c

bx

y

axt

at

.
[image: image167.wmf]*)

 
易见,过点
[image: image168.wmf])

,

(

y

x

可以作该抛物线的两条切线 、一条切线、不能作该抛物线的切线分别
对应关于
[image: image169.wmf]t

的二次方程
[image: image170.wmf]*)

有两个不同实根、仅有一个实根和没有实根 . 
[image: image171.wmf]t

的二次方程
[image: image172.wmf]*)

的判别式为

[image: image173.wmf])

(

4

)

2

(

2

c

bx

y

a

ax

-

-

-

=

D



 EMBED Equation.3 [image: image174.wmf])

(

4

2

y

c

bx

ax

a

-

+

+

=

. 于是 ,
  ⅰ>  若
[image: image175.wmf]0

>

a

, 此时抛物线开口向上 .则当
[image: image176.wmf]0

2

>

-

+

+

y

c

bx

ax

,即
[image: image177.wmf]y

c

bx

ax

>

+

+

2

,亦即
点
[image: image178.wmf])

,

(

y

x

在抛物线的下方时,
[image: image179.wmf]0

>

D

, 
[image: image180.wmf]t

的二次方程
[image: image181.wmf]*)

有两个不同实根 , 过点
[image: image182.wmf])

,

(

y

x

可以作该抛
物线的两条切线 .因此 , 

[image: image183.wmf]|

)

,

(

 

{

1

y

x

S

=

过点
[image: image184.wmf])

,

(

y

x

可以作该抛物线的两条切线 }=
[image: image185.wmf]}

|

)

,

{(

2

y

c

bx

ax

y

x

>

+

+

;
同理  
[image: image186.wmf]|

)

,

(

 

{

2

y

x

S

=

过点
[image: image187.wmf])

,

(

y

x

可以作该抛物线的一条切线 }
[image: image188.wmf]=



 EMBED Equation.3 [image: image189.wmf]}

|

)

,

{(

2

y

c

bx

ax

y

x

=

+

+

;
      
[image: image190.wmf]|

)

,

(

 

{

3

y

x

S

=

过点
[image: image191.wmf])

,

(

y

x

不能作该抛物线的切线 }=
[image: image192.wmf]}

|

)

,

{(

2

y

c

bx

ax

y

x

<

+

+

.
ⅱ>  若
[image: image193.wmf]0

<

a

,此时抛物线开口向下 . 仿上述讨论 , 有

[image: image194.wmf]|

)

,

(

 

{

1

y

x

S

=

过点
[image: image195.wmf])

,

(

y

x

可以作该抛物线的两条切线 }=
[image: image196.wmf]}

|

)

,

{(

2

y

c

bx

ax

y

x

<

+

+

;
  
[image: image197.wmf]|

)

,

(

 

{

2

y

x

S

=

过点
[image: image198.wmf])

,

(

y

x

可以作该抛物线的一条切线 }
[image: image199.wmf]=



 EMBED Equation.3 [image: image200.wmf]}

|

)

,

{(

2

y

c

bx

ax

y

x

=

+

+

;
      
[image: image201.wmf]|

)

,

(

 

{

3

y

x

S

=

过点
[image: image202.wmf])

,

(

y

x

不能作该抛物线的切线 }=
[image: image203.wmf]}

|

)

,

{(

2

y

c

bx

ax

y

x

>

+

+

.   
9.⑴  设函数
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