2-1   2.3.2 双曲线的简单几何性质

1.下列曲线中离心率为
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解析:∵
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观察各曲线方程得B项系数符合,故选B. 
答案:B 
2.(2011湖南高考,理5)设双曲线
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的渐近线方程为
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则a的值为(    ) 
A.4
B.3
C.2
D.1 
解析:∵双曲线
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∴双曲线渐近线方程为
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即
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又由已知,双曲线渐近线方程为
[image: image14.wmf]320
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∴a=2. 
答案:C 
3.已知双曲线C的焦点、实轴端点恰好分别是椭圆
[image: image15.wmf]2
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的长轴端点、焦点,则双曲线C的渐近线方程为 
(    ) 
A.
[image: image16.wmf]430
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解析:由已知得,双曲线焦点在x轴上,且c=5,a=3, 
∴双曲线方程为
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∴渐近线方程为
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答案:A 
4.若双曲线实轴的长度、虚轴的长度和焦距成等差数列,则该双曲线的离心率是(    ) 
A.
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解析:由已知得2b=a+c,∴
[image: image26.wmf]2
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答案:C 
5.(2011课标全国,理7)设直线l过双曲线C的一个焦点,且与C的一条对称轴垂直,l与C交于A,B两点,|AB|为C的实轴长的2倍,则C的离心率为 …  (    ) 
A.
[image: image29.wmf]2
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解析:设双曲线的两焦点分别为
[image: image31.wmf]1
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由题意可知|
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即
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答案:B 
6.若双曲线
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的渐近线l的方程为
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则双曲线焦点F到渐近线l的距离为(    ) 
A.
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解析:双曲线的渐近线方程为
[image: image50.wmf]3
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即m=5. 
不妨令一个焦点为
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∴F到一条渐近线
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答案:A 
7.求适合下列条件的双曲线标准方程. 
(1)虚轴长为16,离心率为
[image: image55.wmf]2

; 
(2)顶点间距离为6,渐近线方程为
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(3)求与双曲线
[image: image57.wmf]2
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有公共渐近线,且过点M(2,-2)的双曲线方程. 
解:(1)由题意知b=8,且为等轴双曲线, 
∴双曲线标准方程为
[image: image58.wmf]2
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(2)设以
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当
[image: image62.wmf]0

l

>

时
[image: image63.wmf]2

4

a

l

,=,

 
∴
[image: image64.wmf]9

4

2246

a

ll

==Þ=,

当
[image: image65.wmf]0

l

<

时
[image: image66.wmf]2

9

a

l

,=-,

 
∴
[image: image67.wmf]22961

a

ll

=-=Þ=-

. 
∴双曲线的方程为
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(3)设与双曲线
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有公共渐近线的双曲线方程为
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将点(2,-2)代入得
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∴双曲线的标准方程为
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8.已知双曲线
[image: image74.wmf]2
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的离心率为
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则双曲线
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的离心率为_____. 
解析:双曲线
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的离心率
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又双曲线
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的离心率
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答案:
[image: image85.wmf]47
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9.过双曲线
[image: image86.wmf]2
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b>0)的左焦点且垂直于x轴的直线与双曲线相交于M、N两点,以MN为直径的圆恰好过双曲线的右顶点,则双曲线的离心率为_____. 
解析:|MN|
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圆的半径
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b

a

rac

==+,

 
[image: image89.png]



∴
[image: image90.wmf]22

baac

=+,

即
[image: image91.wmf]222

caaac

-=+

. 
∴
[image: image92.wmf]2

20

ee

--=,

解得e=2或e=-1(舍去). 
答案:2 
10.设圆过双曲线
[image: image93.wmf]2
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的一个顶点和一个焦点,圆心在此双曲线上,则圆心到双曲线中心的距离为_____. 
解析:设圆心坐标为O′
[image: image94.wmf]00

()

xy

,,

过圆心O′向x轴作垂线,交x轴于H, 
由题意可知,点H为一顶点与焦点的中点, 
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答案:
[image: image99.wmf]16
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11.求与双曲线
[image: image100.wmf]2
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有共同的渐近线,并且经过点
[image: image101.wmf](3
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-4)的双曲线方程. 
解:由题意可设所求双曲线方程为
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∵双曲线经过点
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∴所求双曲线方程为
[image: image105.wmf]2
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12.已知双曲线的中心在原点,焦点
[image: image106.wmf]1
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在坐标轴上,离心率为
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且过点
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(1)求此双曲线的方程; 
(2)若点M(3,m)在此双曲线上,求证:
[image: image110.wmf]12
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解:(1)∵离心率
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∴a=b. 
设双曲线方程为
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∴双曲线方程为
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(2)∵M(3,m)在双曲线上,则
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13.已知m,n为两个不相等的非零实数,则方程mx-y+n=0与
[image: image119.wmf]22
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所表示的曲线可能是…  (    ) 
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解析:直线方程为y=mx+n,曲线为
[image: image121.wmf]2
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当曲线为椭圆时,m>0,n>0,直线斜率为正,与y轴正半轴相交,A,B都不满足题意. 
当曲线为双曲线时,m>0,n<0时,C满足直线与曲线的图象; 
m<0,n>0时,D只满足曲线图象,不满足直线图象. 
答案:C 
14.已知椭圆
[image: image122.wmf]2
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0)具有性质:M,N是椭圆C上关于原点对称的两个点,点P是椭圆上任意一点,当直线PM,PN的斜率都存在,并记为
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之积是与点P位置无关的定值.试对双曲线
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b>0)写出类似的性质,并给予证明. 
解:类似的性质为:若M,N是双曲线
[image: image127.wmf]2
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b>0)上关于原点对称的两个点,点P是双曲线上任意一点,当直线PM,PN的斜率都存在时,分别记为
[image: image128.wmf]PMPN
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之积是与点P位置无关的定值. 
证明如下: 
设点M的坐标为(m,n),则点N的坐标为(-m,-n),其中
[image: image131.wmf]22
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又设点P的坐标为(x,y),由
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得
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因为P与M都是双曲线上的点,所以有
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代入上式可得
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