离心率专题

椭圆的离心率
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，双曲线的离心率
[image: image2.wmf]1
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，抛物线的离心率
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一、直接求出
[image: image4.wmf]a

、
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，求解
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已知圆锥曲线的标准方程或
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、
[image: image8.wmf]c

易求时，可利用率心率公式
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来解决。
例1：已知双曲线
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）的一条准线与抛物线
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的准线重合，则该双曲线的离心率为______
解：抛物线
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，即双曲线的右准线
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变式练习1：若椭圆经过原点，且焦点为
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解：由
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变式练习2：如果双曲线的实半轴长为2，焦距为6，那么双曲线的离心率为_____

解：由题设
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变式练习3：点P（-3，1）在椭圆
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）的左准线上，过点
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且方向为
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反射后通过椭圆的左焦点，则这个椭圆的离心率为_____

解：由题意知，入射光线为
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二、构造
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的齐次式，解出
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根据题设条件，借助
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的关系（特别是齐二次式），进而得到关于
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的一元方程，从而解得离心率
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例2：已知
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是双曲线
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的中点在双曲线上，则双曲线的离心率是_____
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解：如图，设
[image: image64.wmf]1
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的中点为
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，则
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的横坐标为
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变式练习1：设双曲线
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，则双曲线的离心率为_____ 

解：由已知，直线
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的方程为
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变式练习2：双曲线虚轴的一个端点为
[image: image93.wmf]M

，两个焦点为
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，则双曲线的离心率为_____
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解：如图所示，不妨设
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三、采用离心率的定义以及椭圆的定义求解
例3：设椭圆的两个焦点分别为
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作椭圆长轴的垂线交椭圆于点
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为等腰直角三角形，则椭圆的离心率是________。
解：
[image: image116.wmf]1

2

1

2

1

2

2

2

2

2

2

2

2

1

-

=

+

=

+

=

+

=

=

=

c

c

c

PF

PF

c

a

c

a

c

e


变式练习1．已知长方形ABCD，AB＝4，BC＝3，则以A、B为焦点，且过C、D两点的椭圆的离心率为          . 
[image: image117.wmf]1
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变式练习2．已知F1、F2是双曲线
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的两焦点，以线段F1F2为边作正三角形MF1F2，若边MF1的中点在双曲线上，则双曲线的离心率是          . 
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变式练习3．如图，
[image: image120.wmf]1
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和
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分别是双曲线
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是等边三角形，则双曲线的离心率为          . 
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四、根据圆锥曲线的统一定义求解
例4：设椭圆
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解：如图所示，
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变式练习1：在给定椭圆中，过焦点且垂直于长轴的弦长为
[image: image146.wmf]2

，焦点到相应准线的距离为
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，则该椭圆的离心率为_____

解：
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变式练习2：．已知双曲线[image: image149.wmf](
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变式练习3：已知椭圆C：
[image: image158.wmf]22
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（a>b>0）的离心率为
[image: image159.wmf]3
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，过右焦点F且斜率为k（k>0）的直线于C相交于A、B两点，若
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五、构建关于
[image: image162.wmf]e

的不等式，求
[image: image163.wmf]e

的取值范围：一般来说，求椭圆或双曲线的离心率的取值范围，通常可以从两个方面来研究：一是考虑几何的大小，例如线段的长度、角的大小等；二是通过设椭圆（或双曲线）点的坐标，利用椭圆或双曲线本身的范围，列出不等式．
（一）基本问题
例．椭圆
[image: image164.wmf]22
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轴的交点分别为
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[image: image170.wmf]2

1

2

éö

÷

ê

÷

ëø

，


Ex1．设
[image: image171.wmf]1
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，则双曲线
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的离心率
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的取值范围是        ．
[image: image174.wmf](25)
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（二）数形结合
例．已知椭圆 eq \f(x2,a2)＋ eq \f(y2,b2)＝1(a＞b＞0)的焦点分别为F1，F2，若该椭圆上存在一点P，使得∠F1PF2＝60°，则椭圆离心率的取值范围是            .
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Ex1．已知
[image: image176.wmf]1
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是椭圆的两个焦点，满足
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总在椭圆内部，则椭圆离心率的取值范围是            .
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（三）利用焦半径的取值范围

例1．已知双曲线
[image: image181.wmf]22
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的左、右焦点分别为
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，若双曲线上存在一点
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，则该双曲线的离心率的取值范围是        ．(1, 
[image: image185.wmf]21
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变：已知椭圆 eq \f(x2,a2)＋ eq \f(y2,b2)＝1(a＞b＞0)的左右焦点分别为F1，F2，若椭圆的右准线上存在一点P，使得PF1的中垂线过点F2，则椭圆离心率的取值范围是        ．
Ex1．双曲线
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（a＞0,b＞0）的两个焦点为F1、F2,若P为其上一点，且|PF1|=2|PF2|,则双曲线离心率的取值范围为        ．
[image: image187.wmf](
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Ex2．已知椭圆 eq \f(x2,a2)＋ eq \f(y2,b2)＝1(a＞b＞0)的焦点分别为F1，F2，若该椭圆上存在一点P，使得
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配套练习
1. 设双曲线
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）的离心率为
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，且它的一条准线与抛物线
[image: image193.wmf]x
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的准线重合，则此双曲线的方程为_____

2．已知椭圆的长轴长是短轴长的2倍，则椭圆的离心率等于_____
3．已知双曲线
[image: image194.wmf]1
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的一条渐近线方程为
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，则双曲线的离心率为_____

4．在给定椭圆中，过焦点且垂直于长轴的弦长为
[image: image196.wmf]2

，焦点到相应准线的距离为1，则该椭圆的离心率为A 
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           B 
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             D 
[image: image200.wmf]4

2


5．在给定双曲线中，过焦点垂直于实轴的弦长为
[image: image201.wmf]2

，焦点到相应准线的距离为
[image: image202.wmf]2
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，则该双曲线的离心率为_____
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6．如图，
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和
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分别是双曲线
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[image: image207.wmf]A
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[image: image208.wmf]B

是以
[image: image209.wmf]O

为圆心，以
[image: image210.wmf]1
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 为半径的圆与该双曲线左支的两个交点，且
[image: image211.wmf]AB

F

2

D

是等边三角形，则双曲线的离心率为_____

7. 设
[image: image212.wmf]1
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[image: image213.wmf]2
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分别是椭圆
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[image: image216.wmf]P

是其右准线上纵坐标为
[image: image217.wmf]c
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（
[image: image218.wmf]c

为半焦距）的点，且
[image: image219.wmf]P
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，则椭圆的离心率是_____

8．设
[image: image220.wmf]1
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、
[image: image221.wmf]2
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分别是双曲线
[image: image222.wmf]1
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的左、右焦点，若双曲线上存在点
[image: image223.wmf]A
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，且
[image: image225.wmf]2
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，则双曲线离心率为_____
9．已知双曲线
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（
[image: image227.wmf]0
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）的右焦点为
[image: image228.wmf]F

，若过点
[image: image229.wmf]F

且倾斜角为
[image: image230.wmf]0
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的直线与双曲线的右支有且只有一个交点，则此双曲线离心率的取值范围是_____
10．椭圆
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（
[image: image232.wmf]0
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、
[image: image234.wmf]2
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，两条准线与
[image: image235.wmf]x

轴的交点分别为
[image: image236.wmf]M
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[image: image237.wmf]N
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[image: image238.wmf]2
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，则该椭圆离心率的取值范围是_____
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可得[image: image241.wmf]3,6,3.
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2.已知椭圆的长轴长是短轴长的2倍，∴ [image: image242.wmf]2
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，椭圆的离心率[image: image243.wmf]3
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3.双曲线焦点在x轴,由渐近线方程可得[image: image244.wmf]22
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（a(b(0），则有[image: image246.wmf]22
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，据此求出e＝[image: image247.wmf]2
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5.不妨设双曲线方程为[image: image248.wmf]22
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，据此解得e＝[image: image250.wmf]2

，
6.解析：如图，[image: image251.wmf]1
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和[image: image252.wmf]2
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的两个焦点，[image: image254.wmf]A

和[image: image255.wmf]B

是以[image: image256.wmf]O

为圆心，以[image: image257.wmf]1

F

O

为半径的圆与该双曲线左支的两个交点，且△[image: image258.wmf]AB
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是等边三角形，连接AF1，∠AF2F1=30°，|AF1|=c，|AF2|=[image: image259.wmf]3

c，∴ [image: image260.wmf]2(31)
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，双曲线的离心率为[image: image261.wmf]3
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8.设F1，F2分别是双曲线[image: image265.wmf]22
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9.双曲线[image: image269.wmf]22
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的右焦点为F，若过点F且倾斜角为[image: image270.wmf]60
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的直线与双曲线的右支有且只有一个交点，则该直线的斜率的绝对值小于等于渐近线的斜率[image: image271.wmf]b
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≥[image: image273.wmf]3
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10.椭圆[image: image275.wmf]22
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的焦点为[image: image276.wmf]1
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，[image: image277.wmf]2
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，两条准线与[image: image278.wmf]x

轴的交点分别为[image: image279.wmf]MN
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，若[image: image280.wmf]2
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，该椭圆离心率e≥[image: image284.wmf]2
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椭圆离心率
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[image: image287.wmf]F
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[image: image288.wmf]F

的直线
[image: image289.wmf]l

与椭圆
[image: image290.wmf]C

相交于
[image: image291.wmf]B
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两点，直线
[image: image292.wmf]l

的倾斜角为60°，
[image: image293.wmf]FB

AF

2

=

,求椭圆的离心率？（焦半径公式
[image: image294.wmf]1
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，
[image: image295.wmf]2
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[image: image296.wmf]为直线的斜率
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椭圆方程
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[image: image298.wmf]F

,其右准线与
[image: image299.wmf]x

轴的交点为
[image: image300.wmf]A

,在椭圆上存在点
[image: image301.wmf]P

满足线段
[image: image302.wmf]AP

的垂直平分线过点
[image: image303.wmf]F

,则椭圆的离心率的范围？（焦准距
[image: image304.wmf]c
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的应用）
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[image: image305.wmf]c
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是椭圆
[image: image308.wmf]C
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[image: image309.wmf]B
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[image: image310.wmf]BF

的延长线交
[image: image311.wmf]C
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[image: image312.wmf]D

,且
[image: image313.wmf]FD

BF

2

=

,则
[image: image314.wmf]C
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过椭圆
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[image: image318.wmf]B
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[image: image321.wmf]y
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[image: image322.wmf]P

，若
[image: image323.wmf]PB
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过椭圆
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已知椭圆的长轴长是短轴长的2倍，则椭圆的离心率？（椭圆基本性质
[image: image331.wmf]2
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椭圆
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椭圆
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[image: image335.wmf]2
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，两条准线与
[image: image336.wmf]x
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[image: image337.wmf]N
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设
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[image: image342.wmf]P
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[image: image343.wmf]1
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[image: image344.wmf]2
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[image: image346.wmf]2
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[image: image355.wmf]F
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[image: image356.wmf]2
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[image: image357.wmf]F
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[image: image358.wmf]T
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[image: image359.wmf]OT
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[image: image360.wmf]M
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[image: image361.wmf]OT

的中点，则该椭圆的离心率为？

（直线方程交点坐标）

在
[image: image362.wmf]ABC
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