
2013年全国高考理科数学试题分类汇编14：导数与积分

一、选择题
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【答案】D  
2 ．（2013年普通高等学校招生统一考试新课标Ⅱ卷数学（理）（纯WORD版含答案））已知函数[image: image8.wmf]32
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的图像是中心对称图形

C．若[image: image12.wmf]0

x

是[image: image13.wmf]()

fx
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【答案】C 
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【答案】B   
4 ．（2013年普通高等学校招生统一考试辽宁数学（理）试题（WORD版））设函数[image: image25.wmf](
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A．有极大值,无极小值
B．有极小值,无极大值       
C．既有极大[image: image26.png]b 22 2251 RE (ZXXK.COM)




值又有极小值
D．既无极大值也无极小值
【答案】D  
5 ．（2013年普通高等学校招生统一考试福建数学（理）试题（纯WORD版））设函数[image: image27.wmf]()
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【答案】D  
6 ．（2013年高考北京卷（理））直线l过抛物线C: x2=4y的焦点且与y轴垂直,则l与C所围成的图形的面积等于
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【答案】[image: image40.png]b 22 2251 RE (ZXXK.COM)
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7 ．（2013年普通高等学校招生统一考试浙江数学（理）试题（纯WORD版））已知[image: image41.wmf]e
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【答案】C 
二、填空题

8 ．（2013年高考江西卷（理））设函数[image: image55.wmf]()
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【答案】2          
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【答案】3    
10．（2013年普通高等学校招生统一考试广东省数学（理）卷（纯WORD版））若曲线[image: image60.wmf]ln
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【答案】[image: image64.wmf]1
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三、解答题

11．（2013年普通高等学校招生统一考试新课标Ⅱ卷数学（理）（纯WORD版含答案））已知函数[image: image65.wmf])
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【答案】
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12．（2013年普通高等学校招生统一考试辽宁数学（理）试题（WORD版））已知函数[image: image73.wmf](

)

(

)

(

)

[

]

3

2

1,12cos.0,1

2

ex

x

fxxgxaxxxx

-

=+=+++Î

当

时

，
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(II)若[image: image75.wmf](
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取值范围.
请考生在第22、23、24三题中任选一题做答,如果多做,则按所做的第一题计分.作答时用2B铅笔在答题卡上把所选题目对应题号下方的方框涂黑.
【答案】
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13．（2013年普通高等学校招生全国统一招生考试江苏卷（数学）（已校对纯WORD版含附加题））本小题满分16分.
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卷Ⅱ 附加题部分答案word版
[选做题]第21题,本题包括A、B、C、D四小题,请选定其中两题,并在相应的答题区域内作答,若多做,则按作答的前两题评分.解答时应写出文字说明、证明过程或演算步骤.
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分三种情况: 

(Ⅰ)当[image: image125.wmf]0

=

a

时, [image: image126.wmf]x

x

f

1

)

(

'

=

>0    ∴f(x)在[image: image127.wmf])

,

0

(

+¥

Î

x

上为单调增函数 

∵[image: image128.wmf]0

)

1

(

=

f

    ∴f(x)存在唯一零点 

(Ⅱ)当[image: image129.wmf]a

<0时,[image: image130.wmf]a

x

x

f

-

=

1

)

(

'

>0  ∴f(x)在[image: image131.wmf])

,

0

(

+¥

Î

x

上为单调增函数 

∵[image: image132.wmf])

1

(

)

(

a

a

a

e

a

ae

a

e

f

-

=

-

=

<0且[image: image133.wmf]a

f

-

=

)

1

(

>0 

∴f(x)存在唯一零点 

(Ⅲ)当0<[image: image134.wmf]e

a

1

£

时,[image: image135.wmf]a

x

x

f

-

=

1

)

(

'

,令[image: image136.wmf]0

)

(

'

=

x

f

得[image: image137.wmf]a

x

1

=

 

∵当0<[image: image138.wmf]x

<[image: image139.wmf]a

1

时,[image: image140.wmf]x

a

x

a

x

f

)

1

(

)

(

'

-

-

=

>0;[image: image141.wmf]x

>[image: image142.wmf]a

1

时,[image: image143.wmf]x

a

x

a

x

f

)

1

(

)

(

'

-

-

=

<0 

∴[image: image144.wmf]a

x

1

=

为最大值点,最大值为[image: image145.wmf]1

ln

1

1

ln

)

1

(

-

-

=

-

=

a

a

a

a

a

f

 

①当[image: image146.wmf]0

1

ln

=

-

-

a

时,[image: image147.wmf]0

1

ln

=

-

-

a

,[image: image148.wmf]e

a

1

=

,[image: image149.wmf])

(

x

f

有唯一零点[image: image150.wmf]e

a

x

=

=

1

 

②当[image: image151.wmf]1

ln

-

-

a

>0时,0<[image: image152.wmf]e

a

1

£

,[image: image153.wmf])

(

x

f

有两个[image: image154.png]b 22 2251 RE (ZXXK.COM)




零点 

实[image: image155.png]b 22 2251 RE (ZXXK.COM)




际上,对于0<[image: image156.wmf]e

a

1

£

,由于[image: image157.wmf]e

a

e

a

e

e

f

-

-

=

-

=

1

1

1

ln

)

1

(

<0,[image: image158.wmf]1

ln

1

1

ln

)

1

(

-

-

=

-

=

a

a

a

a

a

f

>0 

且函数在[image: image159.wmf]÷

ø

ö

ç

è

æ

a

e

1

,

1

上的图像不间断  ∴函数[image: image160.wmf])

(

x

f

在[image: image161.wmf]÷

ø

ö

ç

è

æ

a

e

1

,

1

上有存在零点 

另外,当[image: image162.wmf]÷

ø

ö

ç

è

æ

Î

a

x

1

,

0

,[image: image163.wmf]a

x

x

f

-

=

1

)

(

'

>0,故[image: image164.wmf])

(

x

f

在[image: image165.wmf]÷

ø

ö

ç

è

æ

a

1

,

0

上单调增,∴[image: image166.wmf])

(

x

f

在[image: image167.wmf]÷

ø

ö

ç

è

æ

a

1

,

0

只有一个零点 

下面考虑[image: image168.wmf])

(

x

f

在[image: image169.wmf]÷

ø

ö

ç

è

æ

+¥

,

1

a

的情况,先证[image: image170.wmf])

(

ln

ln

)

(

1

1

1

1

1

2

1

-

-

-

-

-

-

=

-

=

-

=

-

-

a

a

a

a

a

e

a

a

ae

e

a

ae

e

e

f

<0 
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从而[image: image187.wmf]2

)

(

x

e

x

h

x

-

=

在[image: image188.wmf](

)

+¥

,

2

上是单调增函数,进而当[image: image189.wmf]x

>[image: image190.wmf]e

时,[image: image191.wmf]2

)

(

x

e

x

h

x

-

=

>[image: image192.wmf]2

)

(

e

e

e

h

e

-

=

>0 

即当[image: image193.wmf]x

>[image: image194.wmf]e

时,[image: image195.wmf]x

e

>[image: image196.wmf]2

x

, 

当0<[image: image197.wmf]a

<[image: image198.wmf]e

1

时,即[image: image199.wmf]1

-

a

>e时,[image: image200.wmf])

(

ln

ln

)

(

1

1

1

1

1

2

1

-

-

-

-

-

-

=

-

=

-

=

-

-

a

a

a

a

a

e

a

a

ae

e

a

ae

e

e

f

<0 

又[image: image201.wmf]1

ln

1

1

ln

)

1

(

-

-

=

-

=

a

a

a

a

a

f

>0  且函数[image: image202.wmf])

(

x

f

在[image: image203.wmf][

]

1

,

1

-

-

a

e

a

上的图像不间断, 

∴函数[image: image204.wmf])

(

x

f

在[image: image205.wmf](

)

1

,

1

-

-

a

e

a

上有存在零点,又当[image: image206.wmf]x

>[image: image207.wmf]a

1

时,[image: image208.wmf]x

a

x

a

x

f

)

1

(

)

(

'

-

-

=

<0故[image: image209.wmf])

(

x

f

在[image: image210.wmf](

)

+¥

-

,

1

a

上是单调减函数∴函数[image: image211.wmf])

(

x

f

在[image: image212.wmf](

)

+¥

-

,

1

a

只有一个零点 

综合(Ⅰ)(Ⅱ)(Ⅲ)知:当[image: image213.wmf]0

£

a

时,[image: image214.wmf])

(

x

f

的零点个数为1;当0<[image: image215.wmf]a

<[image: image216.wmf]e

1

时,[image: image217.wmf])

(

x

f

的零点个数为2 
14．（2013年普通高等学校招生统一考试广东省数学（理）卷（纯WORD版））设函数[image: image218.wmf](

)

(

)

2

1

x

fxxekx

=--

(其中[image: image219.wmf]k

Î

R

).
(Ⅰ) 当[image: image220.wmf]1

k

=

时,求函数[image: image221.wmf](

)

fx

的单调区间;
(Ⅱ) 当[image: image222.wmf]1

,1

2

k

æù

Î

ç

ú

èû

时,求函数[image: image223.wmf](

)

fx

在[image: image224.wmf][

]

0,

k

上的最大值[image: image225.wmf]M

.
【答案】(Ⅰ) 当[image: image226.wmf]1

k

=

时, [image: image227.wmf](

)

(

)

2

1

x

fxxex

=--

,[image: image228.wmf](

)

(

)

(

)

1222

xxxx

fxexexxexxe

¢

=+--=-=-

 

令[image: image229.wmf](

)

0

fx

¢

=

,得[image: image230.wmf]1

0

x

=

,[image: image231.wmf]2

ln2

x

=

 

当[image: image232.wmf]x

变化时,[image: image233.wmf](

)

(

)

,

fxfx

¢

[image: image234.png]b 22 2251 RE (ZXXK.COM)




的变化如下表:
	[image: image235.wmf]x


	[image: image236.wmf](

)

,0

-¥


	[image: image237.wmf]0


	[image: image238.wmf](

)

0,ln2


	[image: image239.wmf]ln2


	[image: image240.wmf](

)

ln2,

+¥



	[image: image241.wmf](

)

fx

¢


	[image: image242.wmf]+


	[image: image243.wmf]0


	[image: image244.wmf]-


	[image: image245.wmf]0


	[image: image246.wmf]+



	[image: image247.wmf](

)

fx


	[image: image248.wmf]Z


	极大值
	[image: image249.wmf]]


	极小值
	[image: image250.wmf]]




   右表可知,函数[image: image251.wmf](

)

fx

[image: image252.png]b 22 2251 RE (ZXXK.COM)




的递减区间为[image: image253.wmf](

)

0,ln2

,递增区间为[image: image254.wmf](

)

,0

-¥

,[image: image255.wmf](

)

ln2,

+¥

. 

(Ⅱ) [image: image256.wmf](

)

(

)

(

)

1222

xxxx

fxexekxxekxxek

¢

=+--=-=-

,令[image: image257.wmf](

)

0

fx

¢

=

,得[image: image258.wmf]1

0

x

=

,[image: image259.wmf](

)

2

ln2

xk

=

, 

令[image: image260.wmf](

)

(

)

ln2

gkkk

=-

,则[image: image261.wmf](

)
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k

gk
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-

¢

=-=>

,所以[image: image262.wmf](

)

gk

在[image: image263.wmf]1

,1

2

æù

ç

ú

èû

上递增, 

所以[image: image264.wmf](

)

ln21ln2ln0

gke

£-=-<

,从而[image: image265.wmf](

)

ln2
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<

,所以[image: image266.wmf](

)

[

]

ln20,
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Î

 

所以当[image: image267.wmf](

)

(

)

0,ln2

xk

Î

时,[image: image268.wmf](

)

0

fx

¢

<

;当[image: image269.wmf](

)

(

)

ln2,

xk

Î+¥

时,[image: image270.wmf](

)

0

fx

¢

>

; 

所以[image: image271.wmf](

)

(

)
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}

(

)

{

}

3

max0,max1,1

k

Mffkkek

==---

 

令[image: image272.wmf](

)

(

)

3
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k

hkkek

=--+

,则[image: image273.wmf](

)

(

)

3

k

hkkek

¢

=-

,令[image: image274.wmf](

)

3

k

kek

j

=-

,则[image: image275.wmf](

)
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k
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所以[image: image276.wmf](

)

k

j

在[image: image277.wmf]1

,1

2

æù

ç

ú

èû

上递减,而[image: image278.wmf](
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)
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所以存在[image: image279.wmf]0

1

,1

2

x

æù

Î

ç

ú

èû

使得[image: image280.wmf](

)

0

0

x

j

=

,且当[image: image281.wmf]0

1

,

2

kx

æö

Î

ç÷

èø

时,[image: image282.wmf](

)

0

k

j

>

,当[image: image283.wmf](

)

0

,1

kx

Î

时,[image: image284.wmf](

)

0

k

j

<

, 

所以[image: image285.wmf](

)

k

j

在[image: image286.wmf]0

1

,

2

x

æö

ç÷

èø

上单调递增,在[image: image287.wmf](

)

0

,1

x

上单调递减. 

因为[image: image288.wmf]117

0

228

he

æö

=-+>

ç÷

èø

,[image: image289.wmf](

)

10

h

=

,所以[image: image290.wmf](

)

0

hk

³

在[image: image291.wmf]1

,1

2

æù

ç

ú

èû

上恒成立,当且仅当[image: image292.wmf]1

k

=

时取得“[image: image293.wmf]=

”. 

综上,函数[image: image294.wmf](

)

fx

在[image: image295.wmf][

]

0,

k

上的最大值[image: image296.wmf](

)

3

1

k

Mkek

=--

. 
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15．（2013年高考江西卷（理））已知函数[image: image298.wmf]1

()=(1-2-)

2

fxax

,[image: image299.wmf]a

为常数且[image: image300.wmf]>0

a

.
(1)
证明:函数[image: image301.wmf]()

fx

的图像关于直线[image: image302.wmf]1

=

2

x

对称;
(2)
若[image: image303.wmf]0

x

满足[image: image304.wmf]00

(())=

ffxx

,但[image: image305.wmf]00

()

fxx

¹

,则称[image: image306.wmf]0

x

为函数[image: image307.wmf]()

fx

的二阶周期点,如果[image: image308.wmf]()

fx

有两个二阶周期点[image: image309.wmf]12

,,

xx

试确定[image: image310.wmf]a

的取值范围;
(3)
对于(2)中[image: image311.png]b 22 2251 RE (ZXXK.COM)




的[image: image312.wmf]12

,

xx

和[image: image313.wmf]a

, 设x3为函数f(f(x))的最大值点,A(x1,f(f(x1))),B(x2,f(f(x2))),C(x3,0),记△ABC的面积为S(a),讨论S(a)的单调性.

【答案】(1)证明:因为[image: image314.wmf]11

()(12),()(12)

22

fxaxfxax

+=--=-

,有[image: image315.wmf]11

()()

22

fxfx

+=-

, 

所以函数[image: image316.wmf]()

fx

的图像关于直线[image: image317.wmf]1

2

x

=

对称. 

(2)解:当[image: image318.wmf]1

0

2

a

<<

时,有[image: image319.wmf]2

2

4,
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4(1),

ax

ffx

ax
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=
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ï

î

  [image: image320.wmf]1

,

2

1

.

2

x

x

£

>

  [来源:www.12999.Com]

所以[image: image321.wmf](())

ffxx

=

只有一个解[image: image322.wmf]0

x

=

,又[image: image323.wmf](0)0

f

=

,故0不是二阶周期点. 

当[image: image324.wmf]1

2

a

=

时,有[image: image325.wmf],
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1,

x

ffx

x

ì

=

í

-

î

 [image: image326.wmf]1

,

2

1

.

2

x

x

£

>

  

所以[image: image327.wmf](())

ffxx

=

有解集[image: image328.wmf]1

|

2

xx

ìü

£

íý

îþ

,又当[image: image329.wmf]1

2

x

£

时,[image: image330.wmf]()

fxx

=

,故[image: image331.wmf]1

|

2

xx

ìü

£

íý

îþ

中的所有点都不是二阶周期点. 

当[image: image332.wmf]1

2

a

>

时,有[image: image333.wmf]2

2

2
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1

,

4
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11

,

24,
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,

24
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a

ffx
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所以[image: image334.wmf](())

ffxx

=

有四个解[image: image335.wmf]2
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224

0,,,
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+++

,又[image: image336.wmf]22

(0)0,()
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, 

[image: image337.wmf]2222

2244

(),()

14141414
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ff
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¹¹

++++

,故只有[image: image338.wmf]2

22

24

,

1414

aa

aa

++

是[image: image339.wmf]()

fx

的二阶周期点.综上所述,所求[image: image340.wmf]a

 的取值范围为[image: image341.wmf]1

2

a

>

. 

(3)由(2)得[image: image342.wmf]2

12

22

24

,

1414

aa

xx

aa

==

++

, 

因为[image: image343.wmf]3

x

为函数[image: image344.wmf](())

ffx

的最大值点,所以[image: image345.wmf]3

1

4

x

a

=

或[image: image346.wmf]3

41

4

a

x

a

-

=

. 

当[image: image347.wmf]3

1

4

x

a

=

时,[image: image348.wmf]2
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4(14)

a
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a

-

=

+

.求导得:[image: image349.wmf]22

1212

2()()

22

'()

(14)
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Sa

a

+-

--

=-

+

, 

所以当[image: image350.wmf]112

(,)

22

a

+

Î

时,[image: image351.wmf]()

Sa

单调递增,当[image: image352.wmf]12

(,)

2

a

+

Î+¥

时[image: image353.wmf]()

Sa

单调递减; 

当[image: image354.wmf]3

41

4

a

x

a

-

=

时,[image: image355.wmf]2

2

861

()

4(14)

aa

Sa

a

-+

=

+

,求导得:[image: image356.wmf]2

22

1243

'()

2(14)

aa

Sa

a

+-

=

+

, 

因[image: image357.wmf]1

2

a

>

,从而有[image: image358.wmf]2

22

1243

'()0

2(14)

aa

Sa

a

+-

=>

+

, 

所以当[image: image359.wmf]1

(,)

2

a

Î+¥

时[image: image360.wmf]()

Sa

单调递增.
 
16．（2013年普通高等学校招生统一考试重庆数学（理）试题（含答案））设[image: image361.wmf](

)

(

)

2

56ln

fxaxx

=-+

,其中[image: image362.wmf]aR

Î

,曲线[image: image363.wmf](

)

yfx

=

在点[image: image364.wmf](

)

(

)

1,1

f

处的切线与[image: image365.wmf]y

轴相交于点[image: image366.wmf](

)

0,6

.
(1)确定[image: image367.wmf]a

的值;       (2)求函数[image: image368.wmf](

)

fx

的单调区间与极值.
【答案】
[image: image369.png]LI (1) I () =a(x—S) +6lnx, #/'(x) = 2a(x-5)+
x
4x=1, @ /() =l6a, f(1)=6-8a, FiLliky=f(x) (1, f() iDL

ki y=16a=(6-8a)x—1), t1#(0,6) (EbIZk LI 6-16a =846, tha= %

A D AL [(x):%(x—s)lwlnx (x>0,

o s 6 _(x=D(x-3)
S@)=x-5+2=EESE

%4 [(0)=0, Wfix=2x5=3
20<x<2sx>30, f(x)>0.# f(x)7£(0.2) . (3,400) ERHAL: 42<x<3

.y f1(x) <0, () E(2.3) Fhisi

LA f(x) fEx=2 hlllﬂ&k{tif(z):%+6ln2 o fEx=3 M A R i



 

[image: image370.wmf](3)26ln3

f

=+

 
17．（2013年高考四川卷（理））已知函数[image: image371.wmf]2

2,0

()

ln,0

xxax

fx

xx

ì

++<

=

í

>

î

,其中[image: image372.wmf]a

是实数.设[image: image373.wmf]11

(,())

Axfx

,[image: image374.wmf]22

(,())

Bxfx

为该函数图象上的两点,且[image: image375.wmf]12

xx

<

.
(Ⅰ)指出函数[image: image376.wmf]()

fx

的单调区间;

(Ⅱ)若函数[image: image377.wmf]()

fx

的图象在点[image: image378.wmf],

AB

处的切线互相垂直,且[image: image379.png]b 22 2251 RE (ZXXK.COM)




[image: image380.wmf]2

0

x

<

,求[image: image381.wmf]21

xx

-

的最小值;

(Ⅲ)若函数[image: image382.wmf]()

fx

的图象在点[image: image383.wmf],

AB

处的切线重合,求[image: image384.wmf]a

的取值范围.

[image: image385.png]b 22 2251 RE (ZXXK.COM)





【答案】解:[image: image386.wmf](

)

I

函数[image: image387.wmf](

)

fx

的单调递减[image: image388.png]b 22 2251 RE (ZXXK.COM)




区间为[image: image389.wmf](

)

,1

-¥-

,单调递增区间为[image: image390.wmf][

)

1,0

-

,[image: image391.wmf](

)

0,

+¥

 

[image: image392.wmf](

)

II

由导数的几何意义可知,点A处的切线[image: image393.png]b 22 2251 RE (ZXXK.COM)




斜率为[image: image394.wmf](

)

1

fx

¢

,点B处的切线斜率为[image: image395.wmf](

)

2

fx

¢

,故当点A处的切线与点B处的切垂直时,有[image: image396.wmf](

)

(

)

12

1

fxfx

¢¢

=-

. 

当[image: image397.wmf]0

x

<

时,对函数[image: image398.wmf](

)

fx

求导,得[image: image399.wmf](

)

22

fxx

¢

=+

. 

因为[image: image400.wmf]12

0

xx

<<

,所以[image: image401.wmf](

)

(

)

12

22221

xx

++=-

, 

所以[image: image402.wmf](

)

(

)

12

220,220
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. 

因此[image: image403.wmf](
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当且仅当[image: image404.wmf](

)

1

22

x

-+

=[image: image405.wmf](

)

2

22

x

+

=1,即[image: image406.wmf]12

31

22

xx

=-=

且

时等号成立. 

所以函数[image: image407.wmf]()

fx

的图象在点[image: image408.wmf],

AB

处的切线互相垂直时,[image: image409.wmf]21

xx

-

的最小值为1  

[image: image410.wmf](

)

III

当[image: image411.wmf]12

0

xx

<<

或[image: image412.wmf]21

0

xx

>>

时,[image: image413.wmf](

)

(

)

12

fxfx

¢¢

¹

,故[image: image414.wmf]12

0

xx

<<

. 

当[image: image415.wmf]1

0

x

<

时,函数[image: image416.wmf]()

fx

的图象在点[image: image417.wmf](

)

(

)

11

,

xfx

处的切线方程为 

[image: image418.wmf](

)

(

)

(

)

2
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yxxaxxx

-++=+-

,即[image: image419.wmf](

)
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=+-+

 

当[image: image420.wmf]2

0

x

>

时,函数[image: image421.wmf]()

fx

的图象在点[image: image422.wmf](

)

(

)

22

,

xfx

处的切线方程为 

[image: image423.wmf](

)

22

2

1

ln

yxxx

x

-=-

,即[image: image424.wmf]2

2

1

ln1

yxx

x

=·+-

. 

两切线重合的充要条件是[image: image425.wmf]1

2

2

21

1

22               

ln1       

x

x

xxa

ì

=+

ï

í

ï

-=-+

î

①

②

 

由①及[image: image426.wmf]12

0

xx

<<

知,[image: image427.wmf]1

10

x

-<<

. 

由①②得,[image: image428.wmf](

)

22

111

1

1

ln1ln221

22

axxx

x

=+-=-+-

+

. 

设[image: image429.wmf](

)

(

)

2

1111

ln221(10)

hxxxx

=-+--<<

, 

则[image: image430.wmf](

)

11

1

1

20

1

hxx

x

¢

=-<

+

. 

所以[image: image431.wmf](

)

(

)

11

10

hxx

-<<

是减函数. 

则[image: image432.wmf](

)

(

)

1

0ln21

hxh

>=--

, 

所以[image: image433.wmf]ln21

a

>--

. 

又当[image: image434.wmf]1

(1,0)

x

Î-

且趋近于[image: image435.wmf]1

-

时,[image: image436.wmf](

)

1

hx

无限增大,所以[image: image437.wmf]a

的取值范围是[image: image438.wmf](

)

ln21,

--+¥

. 

故当函数[image: image439.wmf]()

fx

的图像在点[image: image440.wmf],

AB

处的切线重合时,[image: image441.wmf]a

的取值范围是[image: image442.wmf](

)

ln21,

--+¥

  

18．（2013年高考湖南卷（理））已知[image: image443.wmf]0

a

>

,函数[image: image444.wmf]()

2

xa

fx

xa

-

=

+

.

(I)记[image: image445.wmf][

]

()0,4

fxa

在

区

间

上

的

最

大

值

为

g(),

求[image: image446.wmf]a

g()

的表达式;

(II)是否存在[image: image447.wmf]a

,使函数[image: image448.wmf]()

yfx

=

在区间[image: image449.wmf](

)

0,4

内的图像上存在两点,在该两点处的切线相互垂直?若存在,求[image: image450.wmf]a

的取值范围;若不存在,请说明理由.
【答案】解:[image: image451.wmf]ï
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(Ⅰ)[image: image452.wmf]2
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=
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=
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f

a

为

上单调递减，其最大值

在

时，

由上知，当

 

[image: image453.wmf]上单调递增。
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当
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[image: image454.wmf]);
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(
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[image: image455.wmf])
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[image: image456.wmf]ï
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1

综上，g(a)

a

a

a

a

  

(II)由前知,y=f(x)的图像是由两段反比例函数的图像组成的.因此,若在图像上存在两点[image: image457.wmf])

,

(

),

,

(

2

2

1

1

y

x

Q

y

x

P

满足题目要求,则P,Q分别在两个图像上,且[image: image458.wmf]1
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不妨设[image: image460.wmf])
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(
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[image: image461.wmf]ï
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[image: image462.wmf])
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所以,当[image: image463.wmf])

2

1

,

0

(

Î

a

时,函数[image: image464.wmf]()

yfx

=

在区间[image: image465.wmf](

)

0,4

内的图像上存在两点,在该两点处的切线相互垂直. 

19．（2013年普通高等学校招生统一考试福建数学（理）试题（纯WORD版））已知函数[image: image466.wmf]()ln()

fxxaxaR

=-Î


(1)当[image: image467.wmf]2

a

=

时,求曲线[image: image468.wmf]()

yfx

=

在点[image: image469.wmf](1,(1))

Af

处的切线方程;

(2)求函数[image: image470.wmf]()

fx

的极值.
【答案】解:函数[image: image471.wmf]()

fx

的定义域为[image: image472.wmf](0,)

+¥

,[image: image473.wmf]()1

¢

=-

a

fx

x

. 

(Ⅰ)当[image: image474.wmf]2

=

a

时,[image: image475.wmf]()2ln

=-

fxxx

,[image: image476.wmf]2

()1(0)

¢

=->

fxx

x

, 

[image: image477.wmf](1)1,(1)1

¢

\==-

ff

, 

[image: image478.wmf]()

\=

yfx

在点[image: image479.wmf](1,(1))

Af

处的切线方程为[image: image480.wmf]1(1)

-=--

yx

, 

即[image: image481.wmf]20

+-=

xy

. 

(Ⅱ)由[image: image482.wmf]()1,0

-

¢

=-=>

axa

fxx

xx

可知: 

①当[image: image483.wmf]0

£

a

时,[image: image484.wmf]()0

¢

>

fx

,函数[image: image485.wmf]()

fx

为[image: image486.wmf](0,)

+¥

上的增函数,函数[image: image487.wmf]()

fx

无极值; 

②当[image: image488.wmf]0

>

a

[image: image489.png]b 22 2251 RE (ZXXK.COM)




时,由[image: image490.wmf]()0

¢

=

fx

,解得[image: image491.wmf]=

xa

; 

[image: image492.wmf](0,)

Î

Q

xa

时,[image: image493.wmf]()0

¢

<

fx

,[image: image494.wmf](,)

Î+¥

xa

时,[image: image495.wmf]()0

¢

>

fx

 

[image: image496.wmf]()

\

fx

在[image: image497.wmf]=

xa

处取得极小值,且极小值为[image: image498.wmf]()ln

=-

faaaa

,无极大值. 

综上:当[image: image499.wmf]0

£

a

时,函数[image: image500.wmf]()

fx

无极值 

当[image: image501.wmf]0

>

a

时,函数[image: image502.wmf]()

fx

在[image: image503.wmf]=

xa

处取得极小值[image: image504.wmf]ln

-

aaa

,无极大值. 
20．（2013年高考新课标1（理））(本小题满分共12分)已知函数[image: image505.wmf]()

fx

=[image: image506.wmf]2

xaxb

++

,[image: image507.wmf]()

gx

=[image: image508.wmf]()

x

ecxd

+

,若曲线[image: image509.wmf]()

yfx

=

和曲线[image: image510.wmf]()

ygx

=

都过点P(0,2),且在点P处有[image: image511.png]b 22 2251 RE (ZXXK.COM)




相同的切线[image: image512.wmf]42

yx

=+


(Ⅰ)求[image: image513.wmf]a

,[image: image514.wmf]b

,[image: image515.wmf]c

,[image: image516.wmf]d

的值;(Ⅱ)若[image: image517.wmf]x

≥-2时,[image: image518.wmf]()

fx

≤[image: image519.wmf]()

kgx

,求[image: image520.wmf]k

的取值范围.
【答案】(Ⅰ)由已知得[image: image521.wmf](0)2,(0)2,(0)4,(0)4

fgfg

¢¢

====

, 

而[image: image522.wmf]()

fx

¢

=[image: image523.wmf]2

xb

+

,[image: image524.wmf]()

gx

¢

=[image: image525.wmf]()

x

ecxdc

++

,∴[image: image526.wmf]a

=4,[image: image527.wmf]b

=2,[image: image528.wmf]c

=2,[image: image529.wmf]d

=2;  

(Ⅱ)由(Ⅰ)知,[image: image530.wmf]2

()42

fxxx

=++

,[image: image531.wmf]()2(1)

x

gxex

=+

, 

设函数[image: image532.wmf]()

Fx

=[image: image533.wmf]()()

kgxfx

-

=[image: image534.wmf]2

2(1)42

x

kexxx

+---

([image: image535.wmf]2

x

³-

), 

[image: image536.wmf]()

Fx

¢

=[image: image537.wmf]2(2)24

x

kexx

+--

=[image: image538.wmf]2(2)(1)

x

xke

+-

, 

有题设可得[image: image539.wmf](0)

F

≥0,即[image: image540.wmf]1

k

³

, 

令[image: image541.wmf]()

Fx

¢

=0得,[image: image542.wmf]1

x

=[image: image543.wmf]ln

k

-

,[image: image544.wmf]2

x

=-2, 

(1)若[image: image545.wmf]2

1

ke

£<

,则-2<[image: image546.wmf]1

x

≤0,∴当[image: image547.wmf]1

(2,)

xx

Î-

时,[image: image548.wmf]()

Fx

<0,当[image: image549.wmf]1

(,)

xx

Î+¥

时,[image: image550.wmf]()

Fx

>0,即[image: image551.wmf]()

Fx

在[image: image552.wmf]1

(2,)

x

-

单调递减,在[image: image553.wmf]1

(,)

x

+¥

单调递增,故[image: image554.wmf]()

Fx

在[image: image555.wmf]x

=[image: image556.wmf]1

x

取最小值[image: image557.wmf]1

()

Fx

,而[image: image558.wmf]1

()

Fx

=[image: image559.wmf]2

111

2242

xxx

+---

=[image: image560.wmf]11

(2)

xx

-+

≥0, 

∴当[image: image561.wmf]x

≥-2时,[image: image562.wmf]()

Fx

≥0,即[image: image563.wmf]()

fx

≤[image: image564.wmf]()

kgx

恒成立, 

(2)若[image: image565.wmf]2

ke

=

,则[image: image566.wmf]()

Fx

¢

=[image: image567.wmf]22

2(2)()

x

exee

+-

, 

∴当[image: image568.wmf]x

≥-2时,[image: image569.wmf]()

Fx

¢

≥0,∴[image: image570.wmf]()

Fx

在(-2,+∞)单调递增,而[image: image571.wmf](2)

F

-

=0, 

∴当[image: image572.wmf]x

≥-2时,[image: image573.wmf]()

Fx

≥0,即[image: image574.wmf]()

fx

≤[image: image575.wmf]()

kgx

恒成立, 

(3)若[image: image576.wmf]2

ke

>

,则[image: image577.wmf](2)

F

-

=[image: image578.wmf]2

22

ke

-

-+

=[image: image579.wmf]22

2()

eke

-

--

<0, 

∴当[image: image580.wmf]x

≥-2时,[image: image581.wmf]()

fx

≤[image: image582.wmf]()

kgx

不可能恒成立, 

综上所述,[image: image583.wmf]k

的取值范围为[1,[image: image584.wmf]2

e

]. 
21．（2013年高考湖北卷（理））设[image: image585.wmf]n

是正整数,[image: image586.wmf]r

为正有理数.
(I)求函数[image: image587.wmf](

)

(

)

1

()111(1)

r

fxxrxx

+

=+-+->-

的最小值;
(II)证明:[image: image588.wmf](

)

(

)

11

11

11

11

rr

rr

r

nnnn

n

rr

++

++

--+-

<<

++

;
(III)设[image: image589.wmf]xR

Î

,记[image: image590.wmf]x

éù

êú

为不小于[image: image591.wmf]x

的最小整数,例如[image: image592.wmf]22

=

éù

êú

,[image: image593.wmf]4

p

=

éù

êú

,[image: image594.wmf]3

1

2

éù

-=-

êú

êú

.令[image: image595.wmf]3333

818283125

S

=+++

L

,求[image: image596.wmf]S

éù

êú

的值.
(参考数据:[image: image597.wmf]4

3
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»

,[image: image598.wmf]4

3
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»

,[image: image599.wmf]4

3
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»

,[image: image600.wmf]4

3
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【答案】证明:(I)[image: image601.wmf](
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[image: image602.wmf]()

fx

\

在[image: image603.wmf](

)

1,0

-

上单减,在[image: image604.wmf](

)

0,

+¥

上单增. 

[image: image605.wmf]min
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(II)由(I)知:当[image: image606.wmf]1

x

>-

时,[image: image607.wmf](
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(就是伯努利不等式了) 

所证不等式即为:[image: image608.wmf](
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若[image: image609.wmf]2

n

³

,则[image: image610.wmf](
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[image: image611.wmf]1
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[image: image612.wmf]1
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,[image: image613.wmf]1
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[image: image614.wmf]1
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,故①式成立. 

若[image: image615.wmf]1

n

=

,[image: image616.wmf](
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显然成立. 
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[image: image618.wmf]1
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[image: image619.wmf]1
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,[image: image620.wmf]1
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[image: image621.wmf]1
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,故②式成立. 

综上可得原不等式成立. 

(III)由(II)可知:当[image: image622.wmf]*
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Î

时,[image: image623.wmf](
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[image: image625.wmf](
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[image: image626.wmf]211
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22．（2013年高考陕西卷（理））已知函数[image: image627.wmf]()e,

x

fxx

=

Î

R

. 

(Ⅰ) 若直线y=kx+1与f (x)的反函数的图像相切, 求实数k的值; 

(Ⅱ) 设x>0, 讨论曲线y=f (x) 与曲线[image: image628.wmf]2

(0)

ymxm

=>

 公共点的个数. 

(Ⅲ) 设a<b, 比较[image: image629.wmf]()()

2

fafb

+

与[image: image630.wmf]()()

fbfa

ba

-

-

的大小, 并说明理由.   

【答案】解:(Ⅰ)  f (x)的反函数[image: image631.wmf]x

x

g

ln

)

(

=

. 设直线y=kx+1与[image: image632.wmf]x

x

g
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)

(

=

相切与点[image: image633.wmf]2
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 .所以[image: image634.wmf]2
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(Ⅱ)  当 x > 0,m > 0 时, 曲线y=f (x) 与曲线[image: image635.wmf]2

(0)

ymxm

=>

 的公共点个数即方程[image: image636.wmf]2
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x
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=

 根的个数. 

由[image: image637.wmf]2
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=
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则 h(x)在[image: image638.wmf]);
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,
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上单调递减，这时

 

h(x)[image: image639.wmf]).

(h(2),
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,

)

,

2
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这时

上单调递增

在

[image: image640.wmf]4

h(2)

2

e

=

. [image: image641.wmf]的极小值即最小值。

是

h(x)

h(2)

=

y

 

所以对曲线y=f (x) 与曲线[image: image642.wmf]2

(0)

ymxm

=>

 公共点的个数,讨论如下: 

当m [image: image643.wmf])
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,
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e

Î

时,有0个公共点;当m= [image: image644.wmf]4

2

e

,有1个公共点;当m [image: image645.wmf]）

，
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[image: image647.png]b 22 2251 RE (ZXXK.COM)
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令[image: image649.wmf]x
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[image: image650.wmf]）上单调递增
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所以[image: image655.wmf]a
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23．（2013年普通高等学校招生统一考试山东数学（理）试题（含答案））设函数[image: image656.wmf]2
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x

x

fxc

e
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([image: image657.wmf]e

=2.71828是自然对数的底数,[image: image658.wmf]cR

Î

).
(Ⅰ)求[image: image659.wmf]()

fx

的单调区间、最大值;    (Ⅱ)讨论关于[image: image660.wmf]x

的方程[image: image661.wmf]ln()

xfx

=

根的个数.
【答案】解:(Ⅰ)[image: image662.wmf]'2

()(12)
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fxxe
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=-

, 

由[image: image663.wmf]'

()0

fx

=

,解得[image: image664.wmf]1

2
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=

, 

当[image: image665.wmf]1
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>

时,[image: image666.wmf]'
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fx

<

,[image: image667.wmf]()

fx

单调递减 

所以,函数[image: image668.wmf]()
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的单调递增区间是[image: image669.wmf]1
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,单调递减区间是[image: image670.wmf]1
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最大值为[image: image671.wmf]11
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(Ⅱ)令[image: image672.wmf]2
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   [image: image673.wmf](0,)
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(1)当[image: image674.wmf](1,)
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时,[image: image675.wmf]ln0
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,则[image: image676.wmf]2
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所以,[image: image677.wmf]2
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因为[image: image678.wmf]210

x
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,[image: image679.wmf]2
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  所以 [image: image680.wmf]'
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因此[image: image681.wmf]()
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在[image: image682.wmf](1,)
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上单调递增. 

(2)当[image: image683.wmf](0,1)
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时,当时,[image: image684.wmf]ln0
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,则[image: image685.wmf]2
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因为[image: image687.wmf]22
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,[image: image688.wmf]2
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所以[image: image690.wmf]2
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  所以 [image: image691.wmf]'
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因此[image: image692.wmf]()
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在[image: image693.wmf](0,1)

上单调递减. 

综合(1)(2)可知  当[image: image694.wmf](0,)

x
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时,[image: image695.wmf]2
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, 

当[image: image696.wmf]2
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,即[image: image697.wmf]2
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时,[image: image698.wmf]()
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没有零点, 

故关于[image: image699.wmf]x

的方程[image: image700.wmf]ln()

xfx

=

根的个数为0; 

当[image: image701.wmf]2
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,即[image: image702.wmf]2
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-
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时,[image: image703.wmf]()

gx

只有一个零点, 

故关于[image: image704.wmf]x

的方程[image: image705.wmf]ln()

xfx

=

根的个数为1; 

当[image: image706.wmf]2
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,即[image: image707.wmf]2
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①当[image: image708.wmf](1,)

x

Î+¥
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要使[image: image710.wmf]()0
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>

,只需使[image: image711.wmf]ln10
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,即[image: image712.wmf]1
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②当[image: image713.wmf](0,1)

x

Î
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要使[image: image715.wmf]()0

gx

>

,只需使[image: image716.wmf]ln10
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--->

,即[image: image717.wmf]1
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xe
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; 

所以当[image: image718.wmf]2

ce

-

>-

时,[image: image719.wmf]()

gx

有两个零点,故关于[image: image720.wmf]x

的方程[image: image721.wmf]ln()

xfx

=

根的个数为2; 

综上所述: 

当[image: image722.wmf]2

ce

-

<-

时,关于[image: image723.wmf]x

的方程[image: image724.wmf]ln()

xfx

=

根的个数为0; 

当[image: image725.wmf]2

ce

-

=-

时,关于[image: image726.wmf]x

的方程[image: image727.wmf]ln()

xfx

=

根的个数为1; 

当[image: image728.wmf]2

ce

-

>-

时,关于[image: image729.wmf]x

的方程[image: image730.wmf]ln()

xfx

=

根的个数为2. 
24．（2013年普通高等学校招生统一考试浙江数学（理）试题（纯WORD版））已知[image: image731.wmf]R
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,函数[image: image732.wmf].
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(1)求曲线[image: image733.wmf])

(

x

f

y

=

在点[image: image734.wmf]))
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,

1

(

f

处的切线方程;(2)当[image: image735.wmf]]

2

,

0

[

Î

x

时,求[image: image736.wmf]|

)

(

|

x

f

的最大值.
【答案】解:(Ⅰ)由已知得:[image: image737.wmf]2

()363(1)33

fxxxafa
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=-+\=-

,且[image: image738.wmf](1)133331
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=-++-=

,所以所求切线方程为:[image: image739.wmf]1(33)(1)

yax
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,即为:[image: image740.wmf]3(1)430

axya

--+-=

; 

(Ⅱ)由已知得到:[image: image741.wmf]2
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,其中[image: image742.wmf]44
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,当[image: image743.wmf][0,2]
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(1)当[image: image745.wmf]0
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时,[image: image746.wmf]()0
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,所以[image: image747.wmf]()
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在[image: image748.wmf][0,2]
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上递减,所以[image: image749.wmf]max
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(2)当[image: image751.wmf]440
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,即[image: image752.wmf]1
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时,[image: image753.wmf]()0
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恒成立,所以[image: image754.wmf]()
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在[image: image755.wmf][0,2]
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上递增,所以[image: image756.wmf]max
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[image: image757.wmf]max
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(3)当[image: image758.wmf]440
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,且[image: image761.wmf]12

02

xx

<<<

,即

	[image: image762.wmf]x


	[image: image763.wmf]0


	[image: image764.wmf]1

(0,)

x


	[image: image765.wmf]1

x


	[image: image766.wmf]12

(,)

xx


	[image: image767.wmf]2

x


	[image: image768.wmf]2

(,2)

x


	2

	[image: image769.wmf]()

fx

¢


	
	+
	0
	-
	0
	+
	

	[image: image770.wmf]()

fx


	[image: image771.wmf]33

a

-


	递增
	极大值
	递减
	极小值
	递增
	[image: image772.wmf]31

a

-




所以[image: image773.wmf]12
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时,[image: image781.wmf]()
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时,[image: image783.wmf]()
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(ⅱ)当[image: image790.wmf]2
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25．（2013年普通高等学校招生统一考试大纲版数学（理）WORD版含答案（已校对））已知函数[image: image806.wmf](
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26．（2013年普通高等学校招生统一考试天津数学（理）试题（含答案））已知函数[image: image812.wmf]2
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(Ⅰ) 求函数f(x)的单调区间; 
[image: image813.png]b 22 2251 RE (ZXXK.COM)




(Ⅱ) 证明: 对任意的t>0, 存在唯一的s, 使[image: image814.wmf]()

tfs

=

. 
(Ⅲ) 设(Ⅱ)中所确定的s关于t的函数为[image: image815.wmf]()
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27．（2013年高考北京卷（理））设L为曲线C:[image: image820.wmf]ln
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在点(1,0)处的切线.

(I)求L的方程;

(II)证明:除切点(1,0)之外,曲线C在直线L的下方.
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所以除切点之外,曲线C在直线L的下方. 
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