2013年全国高考理科数学试题分类汇编7：立体几何

一、选择题

 AUTONUM  \* Arabic  \* MERGEFORMAT  ．（2013年高考新课标1（理））如图,有一个水平放置的透明无盖的正方体容器,容器高8cm,将一个球放在容器口,再向容器内注水,当球面恰好接触水面时测得水深为6cm,如果不计容器的厚度,则球的体积为    
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【答案】A 
 AUTONUM  \* Arabic  \* MERGEFORMAT  ．（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
[image: image6.wmf],

mn

是两条不同的直线,
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是两个不同的平面,下列命题中正确的是
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【答案】D 
 AUTONUM  \* Arabic  \* MERGEFORMAT  ．（2013年上海市春季高考数学试卷(含答案)）若两个球的表面积之比为
[image: image24.wmf]1:4

,则这两个球的体积之比为
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【答案】C 
 AUTONUM  \* Arabic  \* MERGEFORMAT  ．（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））已知正四棱柱
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所成角的正弦值等于
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【答案】A 
 AUTONUM  \* Arabic  \* MERGEFORMAT  ．（2013年高考新课标1（理））某几何体的三视图如图所示,则该几何体的体积为
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【答案】A 
 AUTONUM  \* Arabic  \* MERGEFORMAT  ．（2013年高考湖北卷（理））一个几何体的三视图如图所示,该几何体从上到下由四个简单几何体组成,其体积分别记为
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,上面两个简单几何体均为旋转体,下面两个简单几何体均为多面体,则有
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【答案】C  
 AUTONUM  \* Arabic  \* MERGEFORMAT  ．（2013年高考湖南卷（理））已知棱长为1的正方体的俯视图是一个面积为1的正方形,则该正方体的正视图的面积不可能等于
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【答案】C 
 AUTONUM  \* Arabic  \* MERGEFORMAT  ．（2013年普通高等学校招生统一考试广东省数学（理）卷（纯WORD版））某四棱台的三视图如图所示,则该四棱台的体积是  
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【答案】B  
 AUTONUM  \* Arabic  \* MERGEFORMAT  ．（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[image: image60.wmf]n
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【答案】D  
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试山东数学（理）试题（含答案））已知三棱柱
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的侧棱与底面垂直,体积为
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【答案】B 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试重庆数学（理）试题（含答案））某几何体的三视图如题[image: image88.wmf](
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图所示,则该几何体的体积为
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【答案】C 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试辽宁数学（理）试题（WORD版））已知三棱柱
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【答案】C 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考江西卷（理））如图,正方体的底面与正四面体的底面在同一平面
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上,且
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,正方体的六个面所在的平面与直线CE,EF相交的平面个数分别记为
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【答案】A   
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（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））一个四面体的顶点在空间直角坐标系[image: image109.wmf]Oxyz
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中的坐标分别是[image: image110.wmf](1,0,1),(1,1,0),(0,1,1),(0,0,0)

,画该四面体三视图中的正视图时,以[image: image111.wmf]zOx

平面为投影面,则得到正视图可以为
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【答案】A  
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试安徽数学（理）试题（纯WORD版））在下列命题中,不是公理的是
（　　）
A．平行于同一个平面的两个平面相互平行
B．过不在同一条直线上的三点,有且只有一个平面
C．如果一条直线上的两点在一个平面内,那么这条直线上所有的点都在此平面内
D．如果两个不重合的平面有一个公共点, 那么他们有且只有一条过该点的公共直线
【答案】A  
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试浙江数学（理）试题（纯WORD版））在空间中,过点
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C．平面
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【答案】A 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考四川卷（理））一个几何体的三视图如图所示,则该几何体的直观图可以是 
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【答案】D 
二、填空题

 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考上海卷（理））在
[image: image133.wmf]xOy

平面上,将两个半圆弧
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围成的封闭图形记为D,如图中阴影部分.记D绕y轴旋转一周而成的几何体为
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,试利用祖暅原理、一个平放的圆柱和一个长方体,得出
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的体积值为__________
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【答案】
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考陕西卷（理））某几何体的三视图如图所示, 则其体积为___
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【答案】
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（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））已知圆
[image: image148.wmf]O
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所在的平面所成的一个二面角为
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,则球
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的表面积等于______.
【答案】
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考北京卷（理））如图,在棱长为2的正方体ABCD-A1B1C1D1中,E为BC的中点,点P在线段D1E上,点P到直线CC1的距离的最小值为__________.

[image: image158]
【答案】  
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（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））如图,在三棱柱
[image: image160.wmf]ABC

C

B

A

-

1

1

1

中,
[image: image161.wmf]F

E

D

，

，

分别是
[image: image162.wmf]1

AA

AC

AB

，

，

的中点,设三棱锥
[image: image163.wmf]ADE

F

-

的体积为
[image: image164.wmf]1

V

,三棱柱
[image: image165.wmf]ABC

C

B

A

-

1

1

1

的体积为
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【答案】
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试浙江数学（理）试题（纯WORD版））若某几何体的三视图(单位:cm)如图所示,则此几何体的体积等于________
[image: image170.wmf]2
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【答案】24   
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试安徽数学（理）试题（纯WORD版））如图,正方体
[image: image172.wmf]1111
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的棱长为1,P为BC的中点,Q为线段
[image: image173.wmf]1
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上的动点,过点A,P,Q的平面截该正方体所得的截面记为S.则下列命题正确的是__①②③⑤___(写出所有正确命题的编号).
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【答案】①②③⑤      
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试辽宁数学（理）试题（WORD版））某几何体的三视图如图所示,则该几何体的体积是____________.
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【答案】
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[image: image185.wmf] 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试福建数学（理）试题（纯WORD版））已知某一多面体内接于一个简单组合体,如果该组合体的正视图.测试图.俯视图均如图所示,且图中的四边形是边长为2的正方形,则该球的表面积是_______________
[image: image186.jpg]



【答案】
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年上海市春季高考数学试卷(含答案)）在如图所示的正方体
[image: image188.wmf]1111
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中,异面直线
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【答案】
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三、解答题

 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试辽宁数学（理）试题（WORD版））如图,AB是圆的直径,PA垂直圆所在的平面,C是圆上的点.
(I)求证:
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【答案】
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试重庆数学（理）试题（含答案））如图,四棱锥[image: image198.wmf]PABCD
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.
(1)求[image: image204.wmf]PA

的长;     (2)求二面角[image: image205.wmf]BAFD
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的正弦值.
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【答案】
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试安徽数学（理）试题（纯WORD版））如图,圆锥顶点为
[image: image209.wmf]p

.底面圆心为
[image: image210.wmf]o

,其母线与底面所成的角为22.5°.
[image: image211.wmf]AB

和
[image: image212.wmf]CD

是底面圆
[image: image213.wmf]O

上的两条平行的弦,轴
[image: image214.wmf]OP

与平面
[image: image215.wmf]PCD

所成的角为60°.
[image: image216.jpg]



(Ⅰ)证明:平面
[image: image217.wmf]PAB

与平面
[image: image218.wmf]PCD

的交线平行于底面;   (Ⅱ)求
[image: image219.wmf]cos

COD

Ð

.
【答案】解: (Ⅰ)  
[image: image220.wmf]PABPD,////

CmABCDCDPCDABPCD

Ç=ÌÞ

Q

设

面

面

直

线

且

面

面

  


[image: image221.wmf]//

ABm

Þ

直

线

   
[image: image222.wmf]ABCD

m

ABCD

AB

面

直线

面

//

Þ

Ì

Q

. 

所以,
[image: image223.wmf]ABCD

D

P

PAB

的公共交线平行底面

与面

面

C

. 

(Ⅱ) 
[image: image224.wmf]r

PO

OPF

F

CD

r

=

°

°

=

Ð

5

.

22

tan

.

60

,

由题知

，则

的中点为

线段

设底面半径为

. 


[image: image225.wmf]°

-

°

=

°

Ð

=

=

°

×

°

Þ

=

°

5

.

22

tan

1

5

.

22

tan

2

45

tan

,

2

cos

5

.

22

tan

60

tan

60

tan

,

2

COD

r

OF

PO

OF
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[image: image226.wmf])
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-
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.
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1
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Ð
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 EMBED Equation.3  [image: image227.wmf]2

12

-

17

cos

.

2

12

-

17

cos

=

Ð

=

Ð

COD

COD

所以

. 

法二: 
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试浙江数学（理）试题（纯WORD版））如图,在四面体
[image: image230.wmf]BCD

A

-

中,
[image: image231.wmf]^

AD

平面
[image: image232.wmf]BCD

,
[image: image233.wmf]2

2

,

2

,

=

=

^

BD

AD

CD

BC

.
[image: image234.wmf]M

是
[image: image235.wmf]AD

的中点,
[image: image236.wmf]P

 是
[image: image237.wmf]BM

的中点,点
[image: image238.wmf]Q

在线段
[image: image239.wmf]AC

上,且
[image: image240.wmf]QC

AQ

3

=

.
(1)证明:
[image: image241.wmf]//

PQ

平面
[image: image242.wmf]BCD

;(2)若二面角
[image: image243.wmf]D

BM

C

-

-

的大小为
[image: image244.wmf]0

60

,求
[image: image245.wmf]BDC

Ð

的大小.

[image: image246]
【答案】解:证明(Ⅰ)方法一:如图6,取
[image: image247.wmf]MD

的中点
[image: image248.wmf]F

,且
[image: image249.wmf]M

是
[image: image250.wmf]AD

中点,所以
[image: image251.wmf]3

AFFD

=

.因为
[image: image252.wmf]P

是
[image: image253.wmf]BM

中点,所以
[image: image254.wmf]//

PFBD

;又因为(Ⅰ)
[image: image255.wmf]3

AQQC

=

且
[image: image256.wmf]3

AFFD

=

,所以
[image: image257.wmf]//

QFBD

,所以面
[image: image258.wmf]//

PQF

面
[image: image259.wmf]BDC

,且
[image: image260.wmf]PQ

Ì

面
[image: image261.wmf]BDC

,所以
[image: image262.wmf]//

PQ

面
[image: image263.wmf]BDC

; 

[image: image264.png]


 

方法二:如图7所示,取
[image: image265.wmf]BD

中点
[image: image266.wmf]O

,且
[image: image267.wmf]P

是
[image: image268.wmf]BM

中点,所以
[image: image269.wmf]1

//

2

POMD

;取
[image: image270.wmf]CD

的三等分点
[image: image271.wmf]H

,使
[image: image272.wmf]3

DHCH

=

,且
[image: image273.wmf]3

AQQC

=

,所以
[image: image274.wmf]11

////

42

QHADMD

,所以
[image: image275.wmf]////

POQHPQOH

\

,且
[image: image276.wmf]OHBCD

Ì

,所以
[image: image277.wmf]//

PQ

面
[image: image278.wmf]BDC

; 

(Ⅱ)如图8所示,由已知得到面
[image: image279.wmf]ADB

^

面
[image: image280.wmf]BDC

,过
[image: image281.wmf]C

作
[image: image282.wmf]CGBD

^

于
[image: image283.wmf]G

,所以
[image: image284.wmf]CGBMD

^

,过
[image: image285.wmf]G

作
[image: image286.wmf]GHBM

^

于
[image: image287.wmf]H

,连接
[image: image288.wmf]CH

,所以
[image: image289.wmf]CHG

Ð

就是
[image: image290.wmf]CBMD

--

的二面角;由已知得到
[image: image291.wmf]813

BM

=+=

,设
[image: image292.wmf]BDC

a

Ð=

,所以 


[image: image293.wmf]cos,sin22cos,22cossin,22sin,

CDCGCB

CDCGBC

BDCDBD

aaaaaa

===Þ===

, 

在
[image: image294.wmf]RTBCG

D

中,
[image: image295.wmf]2

sin22sin

BG

BCGBG

BC

aaa

Ð=\=\=

,所以在
[image: image296.wmf]RTBHG

D

中, 
[image: image297.wmf]2

2

122sin

33

22sin

HG

HG

a

a

=\=

,所以在
[image: image298.wmf]RTCHG

D

中 

[image: image299.png]


[image: image300.png]



[image: image301.wmf]2

22cossin

tantan603

22sin

3

CG

CHG

HG

aa

a

Ð====

o

 


[image: image302.wmf]tan3(0,90)6060

BDC

aaa

\=\Î\=\Ð=

ooo

; 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年上海市春季高考数学试卷(含答案)）如图,在正三棱锥
[image: image303.wmf]111

ABCABC

-

中,
[image: image304.wmf]1

6

AA

=

,异面直线
[image: image305.wmf]1

BC

与
[image: image306.wmf]1

AA

所成角的大小为
[image: image307.wmf]6

p

,求该三棱柱的体积.

[image: image308]
【答案】[解]因为
[image: image309.wmf]1

CC

 
[image: image310.wmf]1

AA

. 

所以
[image: image311.wmf]1

BCC

Ð

为异面直线
[image: image312.wmf]1

BC

与
[image: image313.wmf]1

AA

.所成的角,即
[image: image314.wmf]1

BCC

Ð

=
[image: image315.wmf]6

p

. 

在Rt
[image: image316.wmf]1

BCC

D

中,
[image: image317.wmf]11

3

tan623

3

BCCCBCC

=×Ð=´=

, 

从而
[image: image318.wmf]2

3

33

4

ABC

SBC

D

==

, 

因此该三棱柱的体积为
[image: image319.wmf]1

336183

ABC

VSAA

D

=×=×=

. 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（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14分.
如图,在三棱锥
[image: image320.wmf]ABC

S

-

中,平面
[image: image321.wmf]^

SAB

平面
[image: image322.wmf]SBC

,
[image: image323.wmf]BC

AB

^

,
[image: image324.wmf]AB

AS

=

,过
[image: image325.wmf]A

作
[image: image326.wmf]SB

AF

^

,垂足为
[image: image327.wmf]F

,点
[image: image328.wmf]G

E

，

分别是棱
[image: image329.wmf]SC

SA

，

的中点.
求证:(1)平面
[image: image330.wmf]//

EFG

平面
[image: image331.wmf]ABC

;  (2)
[image: image332.wmf]SA

BC

^

.

[image: image333]
【答案】证明:(1)∵
[image: image334.wmf]AB

AS

=

,
[image: image335.wmf]SB

AF

^

∴F分别是SB的中点 

∵E.F分别是SA.SB的中点  ∴EF∥AB 

又∵EF
[image: image336.wmf]Ë

平面ABC, AB
[image: image337.wmf]Í

平面ABC ∴EF∥平面ABC 

同理:FG∥平面ABC 

又∵EF
[image: image338.wmf]I

FG=F, EF.FG
[image: image339.wmf]Í

平面ABC∴平面
[image: image340.wmf]//

EFG

平面
[image: image341.wmf]ABC

 

(2)∵平面
[image: image342.wmf]^

SAB

平面
[image: image343.wmf]SBC

 

平面
[image: image344.wmf]SAB


[image: image345.wmf]I

平面
[image: image346.wmf]SBC

=BC 

AF
[image: image347.wmf]Í

平面SAB 

AF⊥SB 

∴AF⊥平面SBC  又∵BC
[image: image348.wmf]Í

平面SBC ∴AF⊥BC   

又∵
[image: image349.wmf]BC

AB

^

, AB
[image: image350.wmf]I

AF=A, AB.AF
[image: image351.wmf]Í

平面SAB  ∴BC⊥平面SAB又∵SA
[image: image352.wmf]Í

平面SAB∴BC⊥SA 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考上海卷（理））如图,在长方体ABCD-A1B1C1D1中,AB=2,AD=1,A1A=1,证明直线BC1平行于平面DA1C,并求直线BC1到平面D1AC的距离.
[image: image353.emf]D

1

C

1

B

1

A

1

D

C

B

A


【答案】因为ABCD-A1B1C1D1为长方体,故
[image: image354.wmf]1111

//,

ABCDABCD

=

, 

故ABC1D1为平行四边形,故
[image: image355.wmf]11

//

BCAD

,显然B不在平面D1AC上,于是直线BC1平行于平面DA1C; 

直线BC1到平面D1AC的距离即为点B到平面D1AC的距离设为
[image: image356.wmf]h

 

考虑三棱锥ABCD1的体积,以ABC为底面,可得
[image: image357.wmf]111

(12)1

323

V

=´´´´=

 

而
[image: image358.wmf]1

ADC

D

中,
[image: image359.wmf]11

5,2

ACDCAD

===

,故
[image: image360.wmf]1

3

2

ADC

S

D

=

 

所以,
[image: image361.wmf]1312

3233

Vhh

=´´=Þ=

,即直线BC1到平面D1AC的距离为
[image: image362.wmf]2

3

. 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考湖北卷（理））如图,
[image: image363.wmf]AB

是圆
[image: image364.wmf]O

的直径,点
[image: image365.wmf]C

是圆
[image: image366.wmf]O

上异于
[image: image367.wmf],

AB

的点,直线
[image: image368.wmf]PC

^

平面
[image: image369.wmf]ABC

,
[image: image370.wmf]E

,
[image: image371.wmf]F

分别是
[image: image372.wmf]PA

,
[image: image373.wmf]PC

的中点.
(I)记平面
[image: image374.wmf]BEF

与平面
[image: image375.wmf]ABC

的交线为
[image: image376.wmf]l

,试判断直线
[image: image377.wmf]l

与平面
[image: image378.wmf]PAC

的位置关系,并加以证明;
(II)设(I)中的直线
[image: image379.wmf]l

与圆
[image: image380.wmf]O

的另一个交点为
[image: image381.wmf]D

,且点
[image: image382.wmf]Q

满足
[image: image383.wmf]1

2

DQCP

=

uuuruuur

.记直线
[image: image384.wmf]PQ

与平面
[image: image385.wmf]ABC

所成的角为
[image: image386.wmf]q

,异面直线
[image: image387.wmf]PQ

与
[image: image388.wmf]EF

所成的角为
[image: image389.wmf]a

,二面角
[image: image390.wmf]ElC

--

的大小为
[image: image391.wmf]b

,求证:
[image: image392.wmf]sinsinsin

qab

=

.

[image: image393]
【答案】解:(I)
[image: image394.wmf]EFAC

QP

,
[image: image395.wmf]ACABC

Í

平

面

,
[image: image396.wmf]EFABC

Í

平

面

 


[image: image397.wmf]EFABC

\

P

平

面

 

又
[image: image398.wmf]EFBEF

Í

平

面

 


[image: image399.wmf]EFl

\

P

 


[image: image400.wmf]lPAC

\

P

平

面

 

(II)连接DF,用几何方法很快就可以得到求证.(这一题用几何方法较快,向量的方法很麻烦,特别是用向量不能方便的表示角的正弦.个人认为此题与新课程中对立体几何的处理方向有很大的偏差.) 
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试广东省数学（理）卷（纯WORD版））如图1,在等腰直角三角形
[image: image405.wmf]ABC

中,
[image: image406.wmf]90

A

Ð=°

,
[image: image407.wmf]6

BC

=

,
[image: image408.wmf],

DE

分别是
[image: image409.wmf],

ACAB

上的点,
[image: image410.wmf]2

CDBE

==

,
[image: image411.wmf]O

为
[image: image412.wmf]BC

的中点.将
[image: image413.wmf]ADE

D

沿
[image: image414.wmf]DE

折起,得到如图2所示的四棱锥
[image: image415.wmf]ABCDE

¢

-

,其中
[image: image416.wmf]3

AO

¢

=

.
(Ⅰ) 证明:
[image: image417.wmf]AO

¢

^

平面
[image: image418.wmf]BCDE

;      (Ⅱ) 求二面角
[image: image419.wmf]ACDB

¢

--

的平面角的余弦值.

[image: image420]
【答案】(Ⅰ) 在图1中,易得
[image: image421.wmf]3,32,22

OCACAD

===

 


[image: image422] 

连结
[image: image423.wmf],

ODOE

,在
[image: image424.wmf]OCD

D

中,由余弦定理可得 


[image: image425.wmf]22

2cos455

ODOCCDOCCD

=+-×°=

 

由翻折不变性可知
[image: image426.wmf]22

AD

¢

=

, 

所以
[image: image427.wmf]222

AOODAD

¢¢

+=

,所以
[image: image428.wmf]AOOD

¢

^

, 

理可证
[image: image429.wmf]AOOE

¢

^

, 又
[image: image430.wmf]ODOEO

=

I

,所以
[image: image431.wmf]AO

¢

^

平面
[image: image432.wmf]BCDE

. 

(Ⅱ) 传统法:过
[image: image433.wmf]O

作
[image: image434.wmf]OHCD

^

交
[image: image435.wmf]CD

的延长线于
[image: image436.wmf]H

,连结
[image: image437.wmf]AH

¢

, 

因为
[image: image438.wmf]AO

¢

^

平面
[image: image439.wmf]BCDE

,所以
[image: image440.wmf]AHCD

¢

^

, 

所以
[image: image441.wmf]AHO

¢

Ð

为二面角
[image: image442.wmf]ACDB

¢

--

的平面角. 

结合图1可知,
[image: image443.wmf]H

为
[image: image444.wmf]AC

中点,故
[image: image445.wmf]32

2

OH

=

,从而
[image: image446.wmf]22

30

2

AHOHOA

¢¢

=+=

 

[image: image1014.wmf]1

所以
[image: image447.wmf]15

cos

5

OH

AHO

AH

¢

Ð==

¢

,所以二面角
[image: image448.wmf]ACDB

¢

--

的平面角的余弦值为
[image: image449.wmf]15

5

. 

向量法:以
[image: image450.wmf]O

点为原点,建立空间直角坐标系
[image: image451.wmf]Oxyz

-

如图所示, 

则
[image: image452.wmf](

)

0,0,3

A

¢

,
[image: image453.wmf](

)

0,3,0

C

-

,
[image: image454.wmf](

)

1,2,0

D

-

 

所以
[image: image455.wmf](

)

0,3,3

CA

¢

=

uuur

,
[image: image456.wmf](

)

1,2,3

DA

¢

=-

uuuur

 

设
[image: image457.wmf](

)

,,

nxyz

=

r

为平面
[image: image458.wmf]ACD

¢

的法向量,则 


[image: image459.wmf]0

0

nCA

nDA

ì

¢

×=

ï

í

¢

×=

ï

î

ruuur

ruuuur

,即
[image: image460.wmf]330

230

yz

xyz

ì

+=

ï

í

-++=

ï

î

,解得
[image: image461.wmf]3

yx

zx

=-

ì

ï

í

=

ï

î

,令
[image: image462.wmf]1

x

=

,得
[image: image463.wmf](

)

1,1,3

n

=-

r

 

由(Ⅰ) 知,
[image: image464.wmf](

)

0,0,3

OA

¢

=

uuur

为平面
[image: image465.wmf]CDB

的一个法向量, 

所以
[image: image466.wmf]315

cos,

5

35

nOA

nOA

nOA

¢

×

¢

===

×

¢

ruuur

ruuur

ruuur

,即二面角
[image: image467.wmf]ACDB

¢

--

的平面角的余弦值为
[image: image468.wmf]15

5

. 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试天津数学（理）试题（含答案））如图, 四棱柱ABCD-A1B1C1D1中, 侧棱A1A⊥底面ABCD, AB//DC, AB⊥AD, AD = CD = 1, AA1 = AB = 2, E为棱AA1的中点. 
(Ⅰ) 证明B1C1⊥CE; 
(Ⅱ) 求二面角B1-CE-C1的正弦值. 
(Ⅲ) 设点M在线段C1E上, 且直线AM与平面ADD1A1所成角的正弦值为
[image: image469.wmf]2

6

, 求线段AM的长. 
[image: image470.jpg]



【答案】
[image: image471.jpg]an AMNEERXRZEBFAOUEXF, —iifi. HASTHARGS, HE
5V E SRR, 1 e o R LT () . AR VR RS,
ESREARHEGERS . #5513 4.
(=)

P, LR A B RS TE A AR R,
HIEES 40,0,0), BO.0.2), C1O1L),

B(0.22), GA2D. E0.10).

(1) EH: HBEC=0.0-1, TE=(LL-1), ]

FREC » FillBG LCE

(1) #: BC=(L-2.-1).
WP BCE M fm = (5,3, 2)»

mu{ i3 &u{"z"
m-CE =0, S P o
ym=(-3,-2,1) 4

(1), BGLCE, XCG LBG: WAIBG LFMCEG, aq—c,-kug;i}b
S CEC, f— 5. i

#Ex, By+2:=0, Fhidz=1, TH—ER



 

[image: image472.jpg]w28
&b- G =uad, 0<asl

, ?mqaz "E &mA&qsw, B,G:@, s



 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考新课标1（理））如图,三棱柱ABC-A1B1C1中,CA=CB,AB=A A1,∠BA A1=60°.
(Ⅰ)证明AB⊥A1C;
(Ⅱ)若平面ABC⊥平面AA1B1B,AB=CB=2,求直线A1C 与平面BB1C1C所成角的正弦值.
[image: image473.png]S




【答案】(Ⅰ)取AB中点E,连结CE,[image: image474.wmf]1

AB

,[image: image475.wmf]1

AE

, 

[image: image476.png]


 

∵AB=[image: image477.wmf]1

AA

,[image: image478.wmf]1

BAA

Ð

=[image: image479.wmf]0

60

,∴[image: image480.wmf]1

BAA

D

是正三角形, 

∴[image: image481.wmf]1

AE

⊥AB,   ∵CA=CB,   ∴CE⊥AB,   ∵[image: image482.wmf]1

CEAE

Ç

=E,∴AB⊥面[image: image483.wmf]1

CEA

,   

[image: image484.png]


∴AB⊥[image: image485.wmf]1

AC

;  

(Ⅱ)由(Ⅰ)知EC⊥AB,[image: image486.wmf]1

EA

⊥AB, 

又∵面ABC⊥面[image: image487.wmf]11

ABBA

,面ABC∩面[image: image488.wmf]11

ABBA

=AB,∴EC⊥面[image: image489.wmf]11

ABBA

,∴EC⊥[image: image490.wmf]1

EA

, 

∴EA,EC,[image: image491.wmf]1

EA

两两相互垂直,以E为坐标原点,[image: image492.wmf]EA

uuur

的方向为[image: image493.wmf]x

轴正方向,|[image: image494.wmf]EA

uuur

|为单位长度,建立如图所示空间直角坐标系[image: image495.wmf]Oxyz

-

, 

有题设知A(1,0,0),[image: image496.wmf]1

A

(0,[image: image497.wmf]3

,0),C(0,0,[image: image498.wmf]3

),B(-1,0,0),则[image: image499.wmf]BC

uuur

=(1,0,[image: image500.wmf]3

),[image: image501.wmf]1

BB

uuur

=[image: image502.wmf]1

AA

uuur

=(-1,0,[image: image503.wmf]3

),[image: image504.wmf]1

AC

uuur

=(0,-[image: image505.wmf]3

,[image: image506.wmf]3

),  

设[image: image507.wmf]n

=[image: image508.wmf](,,)

xyz

是平面[image: image509.wmf]11

CBBC

的法向量, 

则[image: image510.wmf]1

0

0

BC

BB

ì

·=

ï

í

·=

ï

î

uuur

uuur

n

n

,即[image: image511.wmf]30

30

xz

xy

ì

+=

ï

í

+=

ï

î

,可取[image: image512.wmf]n

=([image: image513.wmf]3

,1,-1), 

∴[image: image514.wmf]1

cos,

AC

uuur

n

=[image: image515.wmf]1

1

|

AC

AC

·

uuur

uuur

n

|n||

[image: image516.wmf]10

5

, 

∴直线A1C 与平面BB1C1C所成角的正弦值为[image: image517.wmf]10

5

  
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考陕西卷（理））如图, 四棱柱ABCD-A1B1C1D1的底面ABCD是正方形, O为底面中心, A1O⊥平面ABCD, 
[image: image518.wmf]1

2

ABAA

=

=

. 
(Ⅰ) 证明: A1C⊥平面BB1D1D; 
(Ⅱ) 求平面OCB1与平面BB1D1D的夹角
[image: image519.wmf]q

的大小. 
[image: image520.emf]O

D

1

B

1

C

1

D

A

C

B

A

1


【答案】解:(Ⅰ) 
[image: image521.wmf]BD

O

A

ABCD

BD

ABCD

O

A

^

\

Ì

^

1

1

,

,

面

且

面

Q

;又因为,在正方形AB CD中,
[image: image522.wmf]BD

C

A

AC

A

C

A

AC

A

BD

A

AC

O

A

BD

AC

^

Ì

^

=

Ç

^

1

1

1

1

1

,

，故

面

且

面

所以

；且

.  

在正方形AB CD中,AO = 1 .  
[image: image523.wmf].

1

1

1

=

D

O

A

OA

A

RT

中，

在

 


[image: image524.wmf]O

E

C

A

OCE

A

E

D

B

1

1

1

1

1

1

1

^

为正方形，所以

，则四边形

的中点为

设

. 


[image: image525.wmf]，所以由以上三点得

且

，

面

面

又

O

O

BD

D

D

BB

O

D

D

BB

BD

=

Ç

Ì

Ì

1

1

1

1

1

1

E

.

E

,



 EMBED Equation.3 [image: image526.wmf]D

D

BB

C

A

1

1

1

面

^

.(证毕) 

(Ⅱ)  建立直角坐标系统,使用向量解题. 

以O为原点,以OC为X轴正方向,以OB为Y轴正方向.则 


[image: image527.wmf])
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由(Ⅰ)知, 平面BB1D1D的一个法向量
[image: image528.wmf].
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[image: image1015.wmf]2

设平面OCB1的法向量为
[image: image529.wmf]，

则

0

,

0

,

2

1

2

2

=

×

=

×

OC

n

OB

n

n

 


[image: image530.wmf]).

1

-

,

1

,

0

(

法向量

2

=

n

为

解得其中一个



 EMBED Equation.3 [image: image531.wmf]2

1

2
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1
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cos

|

cos

2

1
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1
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n

n

n

n

q

. 

所以,平面OCB1与平面BB1D1D的夹角
[image: image532.wmf]q

为
[image: image533.wmf]3

p

 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考江西卷（理））如图,四棱锥
[image: image534.wmf]PABCD

-

中,
[image: image535.wmf]PA



 EMBED Equation.DSMT4  [image: image536.wmf],

ABCDEBD

^

平

面

为

的

中

点

,
[image: image537.wmf]GPD

为

的

中

点

，



 EMBED Equation.DSMT4  [image: image538.wmf]3

,1

2

DABDCBEAEBABPA

D@D====

，

,连接
[image: image539.wmf]CE

并延长交
[image: image540.wmf]AD

于
[image: image541.wmf]F

.
(1)
求证:
[image: image542.wmf]ADCFG

^

平

面

;
(2)
求平面
[image: image543.wmf]BCP


与平面
[image: image544.wmf]DCP

的夹角的余弦值.
[image: image545.png]



【答案】解:(1)在
[image: image546.wmf]ABD

D

中,因为
[image: image547.wmf]E

是
[image: image548.wmf]BD

的中点,所以
[image: image549.wmf]1

EAEBEDAB

====

, 

故
[image: image550.wmf],

23

BADABEAEB

pp

Ð=Ð=Ð=

, 

因为
[image: image551.wmf]DABDCB

D@D

,所以
[image: image552.wmf]EABECB

D@D

, 

从而有
[image: image553.wmf]FEDFEA

Ð=Ð

, 

故
[image: image554.wmf],

EFADAFFD

^=

,又因为
[image: image555.wmf],

PGGD

=

所以
[image: image556.wmf]FG

∥
[image: image557.wmf]PA

. 

又
[image: image558.wmf]PA

^

平面
[image: image559.wmf]ABCD

, 

所以
[image: image560.wmf],

GFAD

^

故
[image: image561.wmf]AD

^

平面
[image: image562.wmf]CFG

. 

(3)
以点
[image: image563.wmf]A

为坐标原点建立如图所示的坐标系,则
[image: image564.wmf]33

(0,0,0),(1,0,0),(,,0),(0,3,0)

22

ABCD

, 

(4)
[image: image565.png]


 


[image: image566.wmf]3

(0,0,)

2

P

,故
[image: image567.wmf]1333333

(0),(,),(,,0)

2222222

BCCPCD

==--=-

uuuruuuruuur

，

，

，

  

设平面
[image: image568.wmf]BCP

的法向量
[image: image569.wmf]111

(1,,)

nyz

=

ur

,则
[image: image570.wmf]1

11

13

0

22

333

0

222

y

yz

ì

+=

ï

ï

í

ï

--+=

ï

î

 , 

解得
[image: image571.wmf]1

1

3

3

2

3

y

z

ì

=-

ï

ï

í

ï

=

ï

î

,即
[image: image572.wmf]1

32

(1,,)

33

n

=-

ur

. 

设平面
[image: image573.wmf]DCP

的法向量
[image: image574.wmf]222

(1,,)

nyz

=

uur

,则
[image: image575.wmf]2

22

33

0

22

333

0

222

y

yz

ì

-+=

ï

ï
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ï

--+=

ï

î

,解得
[image: image576.wmf]2

2

3

2

y

z

ì

=

ï

í

=

ï

î

, 

即
[image: image577.wmf]2

(1,3,2)

n

=

uur

.从而平面
[image: image578.wmf]BCP

与平面
[image: image579.wmf]DCP

的夹角的余弦值为
[image: image580.wmf]12

12

4

2

3

cos

4

16

8

9

nn

nn

q

×

===

×

uruur

uruur

. 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考四川卷（理））如图,在三棱柱
[image: image581.wmf]11

ABCABC

-

中,侧棱
[image: image582.wmf]1

AA

^

底面
[image: image583.wmf]ABC

,
[image: image584.wmf]1

2

ABACAA

==

,
[image: image585.wmf]120

BAC

Ð=

o

,
[image: image586.wmf]1

,

DD

分别是线段
[image: image587.wmf]11

,

BCBC

的中点,
[image: image588.wmf]P

是线段
[image: image589.wmf]AD

的中点.
(Ⅰ)在平面
[image: image590.wmf]ABC

内,试作出过点
[image: image591.wmf]P

与平面
[image: image592.wmf]1

ABC

平行的直线
[image: image593.wmf]l

,说明理由,并证明直线
[image: image594.wmf]l

^

平面
[image: image595.wmf]11

ADDA

;
(Ⅱ)设(Ⅰ)中的直线
[image: image596.wmf]l

交
[image: image597.wmf]AB

于点
[image: image598.wmf]M

,交
[image: image599.wmf]AC

于点
[image: image600.wmf]N

,求二面角
[image: image601.wmf]1

AAMN

--

的余弦值.
[image: image602.emf]�

D

�

1

�

D

�

C

�

B

�

A

�

1

�

B

�

1

�

C

�

1
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A

�

P


【答案】解:
[image: image603.wmf](

)

I

如图,在平面
[image: image604.wmf]ABC

内,过点
[image: image605.wmf]P

做直线
[image: image606.wmf]l

//
[image: image607.wmf]BC

,因为
[image: image608.wmf]l

在平面
[image: image609.wmf]1

ABC

外, 

[image: image610.jpg]


 


[image: image611.wmf]BC

在平面
[image: image612.wmf]1

ABC

内,由直线与平面平行的判定定理可知, 
[image: image613.wmf]l

//平面
[image: image614.wmf]1

ABC

. 

由已知,
[image: image615.wmf]ABAC

=

,
[image: image616.wmf]D

是
[image: image617.wmf]BC

的中点,所以,
[image: image618.wmf]BCAD

^

,则直线
[image: image619.wmf]lAD

^

. 

因为
[image: image620.wmf]1

AA

^

平面
[image: image621.wmf]ABC

,所以
[image: image622.wmf]1

AA

^

直线
[image: image623.wmf]l

.又因为
[image: image624.wmf]1

,

ADAA

在平面
[image: image625.wmf]11

ADDA

内,且
[image: image626.wmf]AD

与
[image: image627.wmf]1

AA

相交,所以直线平面
[image: image628.wmf]11

ADDA

  


[image: image629.wmf](

)

II

解法一: 

连接
[image: image630.wmf]1

AP

,过
[image: image631.wmf]A

作
[image: image632.wmf]1

AEAP

^

于
[image: image633.wmf]E

,过
[image: image634.wmf]E

作
[image: image635.wmf]1

EFAM

^

于
[image: image636.wmf]F

,连接
[image: image637.wmf]AF

. 

由
[image: image638.wmf](

)

I

知,
[image: image639.wmf]MN

^

平面
[image: image640.wmf]1

AEA

,所以平面
[image: image641.wmf]1

AEA



 EMBED Equation.DSMT4  [image: image642.wmf]^

平面
[image: image643.wmf]1

AMN

. 

所以
[image: image644.wmf]AE

^

平面
[image: image645.wmf]1

AMN

,则
[image: image646.wmf]1

AMAE

^

. 

所以
[image: image647.wmf]1

AM

^

平面
[image: image648.wmf]AEF

,则
[image: image649.wmf]1

AM

^



 EMBED Equation.DSMT4  [image: image650.wmf]AF

. 

故
[image: image651.wmf]AFE

Ð

为二面角
[image: image652.wmf]1

AAMN

--

的平面角(设为
[image: image653.wmf]q

). 

设
[image: image654.wmf]1

1

AA

=

,则由
[image: image655.wmf]1

2

ABACAA

==

,
[image: image656.wmf]120

BAC

Ð=

o

,有
[image: image657.wmf]60

BAD

Ð=

o

,
[image: image658.wmf]2,1

ABAD

==

. 

又
[image: image659.wmf]P

为
[image: image660.wmf]AD

的中点,所以
[image: image661.wmf]M

为
[image: image662.wmf]AB

的中点,且
[image: image663.wmf]1

,1

2

APAM

==

, 

在
[image: image664.wmf]1

RtAAP

V

中, 
[image: image665.wmf]1

5

2

AP

=

;在
[image: image666.wmf]1

RtAAM

V

中, 
[image: image667.wmf]1

2

AM

=

. 

从而,
[image: image668.wmf]1

1

1

5

AAAP

AE

AP

·

==

,
[image: image669.wmf]1

1

1

2

AAAM

AF

AM

·

==

, 

所以
[image: image670.wmf]2

sin

5

AE

AF

q

==

. 

所以
[image: image671.wmf]2

2

215

cos1sin1

5

5

qq

æö

=-=-=

ç÷

ç÷

èø

. 

故二面角
[image: image672.wmf]1

AAMN

--

的余弦值为
[image: image673.wmf]15

5

  

解法二:  

设
[image: image674.wmf]1

1

AA

=

.如图,过
[image: image675.wmf]1

A

作
[image: image676.wmf]1

AE

平行于
[image: image677.wmf]11

BC

,以
[image: image678.wmf]1

A

为坐标原点,分别以
[image: image679.wmf]111

,

AEAD

uuuruuuur

,
[image: image680.wmf]1

AA

uuur

的方向为
[image: image681.wmf]x

轴,
[image: image682.wmf]y

轴,
[image: image683.wmf]z

轴的正方向,建立空间直角坐标系
[image: image684.wmf]Oxyz

(点
[image: image685.wmf]O

与点
[image: image686.wmf]1

A

重合). 

[image: image687.jpg]


 

则
[image: image688.wmf](

)

1

0,0,0

A

,
[image: image689.wmf](

)

0,0,1

A

. 

因为
[image: image690.wmf]P

为
[image: image691.wmf]AD

的中点,所以
[image: image692.wmf],

MN

分别为
[image: image693.wmf],

ABAC

的中点,      

故
[image: image694.wmf]3131

,,1,,,1

2222

MN

æöæö

-

ç÷ç÷

ç÷ç÷

èøèø

, 

所以
[image: image695.wmf]1

31

,,1

22

AM

æö

=

ç÷

ç÷

èø

uuuur

,
[image: image696.wmf](

)

1

0,0,1

AA

=

uuur

,
[image: image697.wmf](

)

3,0,0

NM

=

uuuur

. 

设平面
[image: image698.wmf]1

AAM

的一个法向量为
[image: image699.wmf](

)

1111

,,

nxyz

=

,则 


[image: image700.wmf]11

11

,

,

nAM

nAA

ì

^

ï

í

^

ï

î

uuuuur

uuuur

即
[image: image701.wmf]11

11

0,

0,

nAM

nAA

ì

·=

ï

í

·=

ï

î

uuuur

uuur

故有 


[image: image702.wmf](

)

(

)

(

)

111

111

31

,,,,10,

22

,,0,0,10,

xyz

xyz

ì

æö

·=

ï

ç÷

ç÷

í

èø

ï

·=

î

 

从而
[image: image703.wmf]111

1

31

0,

22

0.

xyz

z

ì

++=

ï

í

ï

=

î

 

取
[image: image704.wmf]1

1

x

=

,则
[image: image705.wmf]1

3

y

=-

,所以
[image: image706.wmf](

)

1

1,3,0

n

=-

. 

设平面
[image: image707.wmf]1

AMN

的一个法向量为
[image: image708.wmf](

)

2222

,,

nxyz

=

,则 


[image: image709.wmf]21

2

,

,

nAM

nNM

ì

^

ï

í

^

ï

î

uuuuur

uuuuur

即
[image: image710.wmf]21

2

0,

0,

nAM

nNM

ì

·=

ï

í

·=

ï

î

uuuur

uuuur

故有
[image: image711.wmf](

)

(

)

(

)

222

222

31

,,,,10,

22

,,3,0,00,

xyz

xyz

ì

æö

·=

ï

ç÷

ç÷

ï

èø

í

ï

·=

ï

î

 

从而
[image: image712.wmf]222

2

31

0,

22

30.

xyz

x

ì

++=

ï

í

ï

=

î

 

取
[image: image713.wmf]2

2

y

=

,则
[image: image714.wmf]2

1

z

=-

,所以
[image: image715.wmf](

)

2

0,2,1

n

=-

. 

设二面角
[image: image716.wmf]1

AAMN

--

的平面角为
[image: image717.wmf]q

,又
[image: image718.wmf]q

为锐角, 

则
[image: image719.wmf](

)

(

)

12

12

1,3,00,2,1

15

cos

5

25

nn

nn

q

-·-

·

===

·

·

. 

故二面角
[image: image720.wmf]1

AAMN

--

的余弦值为
[image: image721.wmf]15

5

  
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（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10分.
如图,在直三棱柱
[image: image722.wmf]111

ABCABC

-

中,
[image: image723.wmf]AC

AB

^

,
[image: image724.wmf]2

=

=

AC

AB

,
[image: image725.wmf]4

1

=

AA

,点
[image: image726.wmf]D

是
[image: image727.wmf]BC

的中点
(1)求异面直线
[image: image728.wmf]B

A

1

与
[image: image729.wmf]D

C

1

所成角的余弦值
(2)求平面
[image: image730.wmf]1

ADC

与
[image: image731.wmf]1

ABA

所成二面角的正弦值.
[image: image732.jpg]-
By

s




【答案】本题主要考察异面直线.二面角.空间向量等基础知识以及基本运算,考察运用空间向量解决问题的能力. 

解:(1)以
[image: image733.wmf]{

}

1

,

,

AA

AC

AB

为为单位正交基底建立空间直角坐标系
[image: image734.wmf]xyz

A

-

, 

[image: image735.jpg](522 )



 

则
[image: image736.wmf])

0

,

0

,

0

(

A



 EMBED Equation.3  [image: image737.wmf])

0

,

0

,

2

(

B

,
[image: image738.wmf])

0

,

2

,

0

(

C

,
[image: image739.wmf])

4

,

0

,

0

(

1

A

,
[image: image740.wmf])

0

,

1

,

1

(

D

,
[image: image741.wmf])

4

,

2

,

0

(

1

C

 

∴
[image: image742.wmf])

4

,

0

,

2

(

1

-

=

B

A

,
[image: image743.wmf])

4

,

1

,

1

(

1

-

-

=

B

A

 

∴
[image: image744.wmf]10

10

3

18

20

18

,

cos

1

1

1

1

1

1

=

=

·

>=

<

D

C

B

A

D

C

B

A

D

C

B

A

 

∴异面直线
[image: image745.wmf]B

A

1

与
[image: image746.wmf]D

C

1

所成角的余弦值为
[image: image747.wmf]10

10

3

 

(2)
[image: image748.wmf])

0

,

2

,

0

(

=

AC

 是平面
[image: image749.wmf]1

ABA

的的一个法向量 

设平面
[image: image750.wmf]1

ADC

的法向量为
[image: image751.wmf])

,

,

(

z

y

x

m

=

,∵
[image: image752.wmf])

0

,

1

,

1

(

=

AD

,
[image: image753.wmf])

4

,

2

,

0

(

1

=

AC

 

由
[image: image754.wmf]1

,

AC

m

AD

m

^

^

 

∴
[image: image755.wmf]î

í

ì

=

+

=

+

0

4

2

0

z

y

y

x

   取
[image: image756.wmf]1

=

z

,得
[image: image757.wmf]2

,

2

=

-

=

x

y

,∴平面
[image: image758.wmf]1

ADC

的法向量为
[image: image759.wmf])

1

,

2

,

2

(

-

=

m

 

设平面
[image: image760.wmf]1

ADC

与
[image: image761.wmf]1

ABA

所成二面角为
[image: image762.wmf]q

 

∴
[image: image763.wmf]3

2

3

2

4

,

cos

cos

=

´

-

=

·

=

>

<

=

m

AC

m

AC

m

AC

q

, 得
[image: image764.wmf]3

5

sin

=

q

 

∴平面
[image: image765.wmf]1

ADC

与
[image: image766.wmf]1

ABA

所成二面角的正弦值为
[image: image767.wmf]3

5

 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（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））如图,四棱锥
[image: image768.wmf]PABCD

-

中,
[image: image769.wmf]902,

ABCBADBCADPAB

Ð=Ð==D

o

，

与
[image: image770.wmf]PAD

D

都是等边三角形.
(I)证明:
[image: image771.wmf];

PBCD

^

        (II)求二面角
[image: image772.wmf]APDC

--

的大小.
[image: image773.png]



【答案】
[image: image774.jpg](1R BC ) & E &4 DEJ§ ABED JiEJT¥.
it P POLY-til ABCD. %R O.
#4 OA.OB,0D, OF.
#APAB f1APAD W% = MM PA=PB=PD,
Bl OA=0B=0D, B & O HIEF ¥ ABED HMAMK K,
# OELBD,\fi PBLOE. -
3% O & BD e &, E & BC #y*h &, Bi }4 OE//CD. EIZFB_LCD g 4
(1)WE—:h( 1) CDPB.CDLPO.PBNPO=P,
# CDL¥ @i PBD.
% PDCH PBD.F7iA CDLPD.
1 PD Wy % F, PC B4 4 G 1% FG,
#§ FG//CD.FG LPD.
A AR AAPD K %3t = a7 % AF LPD.
FULLAFG H—@ifi A-PD—CH¥®M. 'PS
#4 AG.EG,M EG// PB.
% PBLAE.BiEL EGLAE.

# AB=2,M AE=2[Z.EG= 5 PB=1.
# AG= JAETFEGT =3.
EAAIG 0, FG= 4 CD=VZ.AF=/5.AG=3,

FG +AFP—AG __ &
TXFGXAF 3

BB cosLAFG=

Bt il A—P?—cmxmm—.fm’?ﬁ_ 125



 

[image: image775.jpg]Wit =t ( 1)5,0E.0B.0P BRI

B ow@umﬁ..ﬁ’mwmm BTN WSRO~ 2y,
@IABI=2.8

A(—VZ,0,0),D(0, —JZ,0)

C(2.fZ, /2,00, P(0,0./D)

FE= (2T, ~fT.—{D ,PD= (0. ~/T.~ID.
AP=(/2.00/D AD=(Z. /1,00

W¥i PCD Wk K = (xoye ) W
e PO (x0ye0) = (VT ~VE D) =0,




 

[image: image776.jpg]m + PD=(2,5,2) + (0, ~/Z, ~/By =0,
AW 22~ y—z=0,y+z=0,

By=—1,8 x=0,z=1,8n=(0,-1,1.

BF B PAD 89861 R n2 = (moprg) B
-
n2 s AP=(m,p.) « (fZ,0./D) =0,

i+ AD= () + (V2. ~/E,0) =0,
AW m+q=0.m—p=0,

Bm=11p=lg=—1. 8 m=0,1,—1).

LR

TR eos(m.n,)-mz

3

BT ) BT WM A— PD—C 8% i fir S 1L = B A= PD=CtRAN% x—arccos

R

iy
=



 

 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试山东数学（理）试题（含答案））如图所示,在三棱锥
[image: image777.wmf]PABQ

-

中,
[image: image778.wmf]PB

^

平面
[image: image779.wmf]ABQ

,
[image: image780.wmf]BABPBQ

==

,
[image: image781.wmf],,,

DCEF

 分别是
[image: image782.wmf],,,

AQBQAPBP

的中点, 
[image: image783.wmf]2

AQBD

=

,
[image: image784.wmf]PD

与
[image: image785.wmf]EQ

交于点
[image: image786.wmf]G

,
[image: image787.wmf]PC

与
[image: image788.wmf]FQ

交于点
[image: image789.wmf]H

,连接
[image: image790.wmf]GH

.
(Ⅰ)求证:
[image: image791.wmf]ABGH

P

;     (Ⅱ)求二面角
[image: image792.wmf]DGHE

--

的余弦值.

[image: image793]
【答案】解:(Ⅰ)证明:因为
[image: image794.wmf],,,

DCEF

 分别是
[image: image795.wmf],,,

AQBQAPBP

的中点, 

所以
[image: image796.wmf]EF

∥
[image: image797.wmf]AB

,
[image: image798.wmf]DC

∥
[image: image799.wmf]AB

,所以
[image: image800.wmf]EF

∥
[image: image801.wmf]DC

, 

又
[image: image802.wmf]EF

Ì

平面
[image: image803.wmf]PCD

,
[image: image804.wmf]DC

Ì

平面
[image: image805.wmf]PCD

, 

所以
[image: image806.wmf]EF

∥平面
[image: image807.wmf]PCD

, 

又
[image: image808.wmf]EF

Ì

平面
[image: image809.wmf]EFQ

,平面
[image: image810.wmf]EFQ

I

平面
[image: image811.wmf]PCD



 EMBED Equation.DSMT4  [image: image812.wmf]GH

=

, 

所以
[image: image813.wmf]EF

∥
[image: image814.wmf]GH

, 

又
[image: image815.wmf]EF

∥
[image: image816.wmf]AB

, 

所以
[image: image817.wmf]AB

∥
[image: image818.wmf]GH

. 

(Ⅱ)解法一:在△
[image: image819.wmf]ABQ

中, 
[image: image820.wmf]2

AQBD

=

,
[image: image821.wmf]ADDQ

=

, 

所以
[image: image822.wmf]=90

ABQ

Ð

o

,即
[image: image823.wmf]ABBQ

^

,因为
[image: image824.wmf]PB

^

平面
[image: image825.wmf]ABQ

,所以
[image: image826.wmf]ABPB

^

, 

又
[image: image827.wmf]BPBQB

=

I

,所以
[image: image828.wmf]AB

^

平面
[image: image829.wmf]PBQ

,由(Ⅰ)知
[image: image830.wmf]AB

∥
[image: image831.wmf]GH

, 

所以
[image: image832.wmf]GH

^

平面
[image: image833.wmf]PBQ

,又
[image: image834.wmf]FH

Ì

平面
[image: image835.wmf]PBQ

,所以
[image: image836.wmf]GHFH

^

,同理可得
[image: image837.wmf]GHHC

^

, 

所以
[image: image838.wmf]FHC

Ð

为二面角
[image: image839.wmf]DGHE

--

的平面角,设
[image: image840.wmf]2

BABQBP

===

,连接
[image: image841.wmf]PC

, 

在
[image: image842.wmf]t

R

△
[image: image843.wmf]FBC

中,由勾股定理得,
[image: image844.wmf]2

FC

=

, 

在
[image: image845.wmf]t

R

△
[image: image846.wmf]PBC

中,由勾股定理得,
[image: image847.wmf]5

PC

=

, 

又
[image: image848.wmf]H

为△
[image: image849.wmf]PBQ

的重心,所以
[image: image850.wmf]15

33

HCPC

==

 

同理 
[image: image851.wmf]5

3

FH

=

, 

在△
[image: image852.wmf]FHC

中,由余弦定理得
[image: image853.wmf]55

2

4

99

cos

5

5

2

9

FHC

+-

Ð==-

´

, 

即二面角
[image: image854.wmf]DGHE

--

的余弦值为
[image: image855.wmf]4

5

-

. 

解法二:在△
[image: image856.wmf]ABQ

中,
[image: image857.wmf]2

AQBD

=

,
[image: image858.wmf]ADDQ

=

, 

所以
[image: image859.wmf]90

ABQ

Ð=

,又
[image: image860.wmf]PB

^

平面
[image: image861.wmf]ABQ

,所以
[image: image862.wmf],,

BABQBP

两两垂直, 

以
[image: image863.wmf]B

为坐标原点,分别以
[image: image864.wmf],,

BABQBP

所在直线为
[image: image865.wmf]x

轴,
[image: image866.wmf]y

轴,
[image: image867.wmf]z

轴,建立如图所示的空间直角坐标系,设
[image: image868.wmf]2

BABQBP

===

,则
[image: image869.wmf](1,0,1)

E

,
[image: image870.wmf](0,0,1)

F

,
[image: image871.wmf](0,2,0)

Q

,
[image: image872.wmf](1,1,0)

D

,
[image: image873.wmf](0,1,0)

C



 EMBED Equation.DSMT4  [image: image874.wmf](0,0,2)

P

,,所以
[image: image875.wmf](1,2,1)

EQ

=--

uuur

,
[image: image876.wmf](0,2,1)

FQ

=-

uuur

,
[image: image877.wmf](1,1,2)

DP

=--

uuur

,
[image: image878.wmf](0,1,2)

CP

=-

uuur

, 

设平面
[image: image879.wmf]EFQ

的一个法向量为
[image: image880.wmf]111

(,,)

mxyz

=

ur

, 

由
[image: image881.wmf]0

mEQ

×=

uruuur

,
[image: image882.wmf]0

mFQ

×=

uruuur

, 

得
[image: image883.wmf]111

11

20

20

xyz

yz

-+-=

ì

í

-=

î

 

取
[image: image884.wmf]1

1

y

=

,得
[image: image885.wmf](0,1,2)

m

=

ur

. 

设平面
[image: image886.wmf]PDC

的一个法向量为
[image: image887.wmf]222

(,,)

nxyz

=

r

 

由
[image: image888.wmf]0

nDP

×=

ruuur

,
[image: image889.wmf]0

nCP

×=

ruuur

, 

得
[image: image890.wmf]222

22

20

20

xyz

yz

--+=

ì

í

-+=

î

 

取
[image: image891.wmf]2

1

z

=

,得
[image: image892.wmf](0,2,1)

n

=

r

.所以
[image: image893.wmf]4

cos,

5

mn

mn

mn

×

==

urr

urr

urr

 

因为二面角
[image: image894.wmf]DGHE

--

为钝角,所以二面角
[image: image895.wmf]DGHE

--

的余弦值为
[image: image896.wmf]4

5

-

. 
 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考湖南卷（理））如图5,在直棱柱
[image: image897.wmf]1

111

//

ABCDABCDADBC

-

中

，

,
[image: image898.wmf]90,,1

BADACBDBC

Ð=^=

o

,
[image: image899.wmf]1

3

ADAA

==

.
[image: image900.jpg]



(I)证明:
[image: image901.wmf]1

ACBD

^

;   (II)求直线
[image: image902.wmf]111

BCACD

与

平

面

所成角的正弦值.
【答案】解: (Ⅰ) 
[image: image903.wmf]AC

BB

ABCD

BD

ABCD

BB

D

C

B

A

ABCD

^

Þ

Ì

^

\

-

1

1

1

1

1

1

,

面

且

面

是直棱柱

Q

 


[image: image904.wmf]D

B

AC

BDB

D

B

BDB

AC

B

BB

BD

BD

AC

1

1

1

1

1

,

,

^

\

Ì

^

\

=

Ç

^

，

面

。

面

且

又

Q

Q

. (证毕) 

(Ⅱ)
[image: image905.wmf]。

的夹角

与平面

的夹角即直线

与平面

直线

q

1

1

1

1

1

1

,

//

//

ACD

AD

ACD

C

B

AD

BC

C

B

\

Q

 


[image: image906.wmf]轴正半轴。

为

轴正半轴，

为

点，

量解题。设原点在

建立直角坐标系，用向

X

AD

Y

AB

A

 


[image: image907.wmf](
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BD

AC

y
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y
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=
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3

(
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，则

，

设

 


[image: image908.wmf]).

3

,
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,

3

(

),
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1
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.

3

0

,

0
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=
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=
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Þ
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年普通高等学校招生统一考试福建数学（理）试题（纯WORD版））如图,在四棱柱
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(2)若直线
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与平面
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所成角的正弦值为
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的值;
(3)现将与四棱柱
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形状和大小完全相同的两个四棱柱拼接成一个新的棱柱,规定:若拼接成的新的四棱柱形状和大小完全相同,则视为同一种拼接方案.问:共有几种不同的方案?在这些拼接成的新四棱柱中,记其中最小的表面积为
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（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））如图,直棱柱[image: image980.wmf]111
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 AUTONUM  \* Arabic  \* MERGEFORMAT ．（2013年高考北京卷（理））如图,在三棱柱ABC-A1B1C1中,AA1C1C是边长为4的正方形,平面ABC⊥平面AA1C1C,AB=3,BC=5.
(Ⅰ)求证:AA1⊥平面ABC;
(Ⅱ)求二面角A1-BC1-B1的余弦值;
(Ⅲ)证明:在线段BC1存在点D,使得AD⊥A1B,并求
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的值.
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【答案】解: 

(I)因为AA1C1C为正方形,所以AA1 ⊥AC. 

因为平面ABC⊥平面AA1C1C,且AA1垂直于这两个平面的交线AC,所以AA1⊥平面ABC. 

(II)由(I)知AA1 ⊥AC,AA1 ⊥AB.  由题知AB=3,BC=5,AC=4,所以AB⊥AC.    如图,以A为原点建立空间直角坐标系A-
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[image: image1001.wmf]16

25

. 

[image: image1017.wmf]1

(III)设D
[image: image1002.wmf](,,)

xyz

是直线BC1上一点,且
[image: image1003.wmf]1

BDBC

l

=

uuuruuuur

. 所以
[image: image1004.wmf](,3,)(4,3,4)

xyz

l

-=-

.解得
[image: image1005.wmf]4

x

l

=

,
[image: image1006.wmf]33

y

l

=-

,
[image: image1007.wmf]4

z

l

=

. 

所以
[image: image1008.wmf](4,33,4)

AD

lll

=-

uuur

.  
由
[image: image1009.wmf]1

·

0

ADAB

=

uuuruuur

,即
[image: image1010.wmf]9250

l

-=

.解得
[image: image1011.wmf]9

25

l

=

. 

因为
[image: image1012.wmf]9

[0,1]

25

Î

,所以在线段BC1上存在点D, 

使得AD⊥A1B. 

此时,
[image: image1013.wmf]1

9

25

BD

BC

l

==

. 
� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





正视图





俯视图





侧视图





第5题图





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





4





3





2





3





3





正视图





侧视图





俯视图





（第12题图）





D1





C1





B1





A1





D





C





A





B





A





B





C





D





P





Q





M





（第20题图）





B1





A1





C1





A





C





B





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





第19题图





.





C





O





B





D





E





A





C





D





O





B





E





� EMBED Equation.DSMT4  ���





图1





图2





C





D





O





B





E





� EMBED Equation.DSMT4  ���





H





C





D





O





x





E





� EMBED Equation.DSMT4  ���





向量法图





y





z





B











� EMBED Equation.3 \* MERGEFORMAT ���





� EMBED Equation.3 \* MERGEFORMAT ���





� EMBED Equation.3 \* MERGEFORMAT ���





� EMBED Equation.3 \* MERGEFORMAT ���





� EMBED Equation.3 \* MERGEFORMAT ���





� EMBED Equation.3 \* MERGEFORMAT ���





� EMBED Equation.3 \* MERGEFORMAT ���





� EMBED Equation.3 \* MERGEFORMAT ���








[image: image1018.wmf]1

[image: image1019.wmf]1

D

[image: image1020.wmf]1

B

[image: image1021.wmf]P

g

[image: image1022.wmf]D

[image: image1023.wmf]1

C

[image: image1024.wmf]C

[image: image1025.wmf]E

[image: image1026.wmf]B

[image: image1027.wmf]A

[image: image1028.wmf]1

A

[image: image1029.wmf]A

[image: image1030.wmf]B

[image: image1031.wmf]C

[image: image1032.wmf]1

A

[image: image1033.wmf]D

[image: image1034.wmf]E

[image: image1035.wmf]F

[image: image1036.wmf]1

B

[image: image1037.wmf]1

C

[image: image1038.wmf]A

[image: image1039.wmf]B

[image: image1040.wmf]C

[image: image1041.wmf]S

[image: image1042.wmf]G

[image: image1043.wmf]F

[image: image1044.wmf]E

[image: image1045.wmf]¢

A

[image: image1046.wmf]¢

A

[image: image1047.wmf]¢

A

[image: image1048][image: image1049][image: image1050][image: image1051][image: image1052][image: image1053][image: image1054][image: image1055][image: image1056.wmf]A

[image: image1057.wmf]B

[image: image1058.wmf]C

[image: image1059.wmf]D

[image: image1060.wmf]1

A

[image: image1061.wmf]1

C

[image: image1062.wmf]1

B

[image: image1063.wmf]E

[image: image1064.png]


[image: image1065.png]


[image: image1066.emf]O

D

1

B

1

C

1

D

A

C

B

A

1

[image: image1067.png]


[image: image1068.png]


_1432365597.unknown

_1432544196.unknown

_1433494647.unknown

_1433494667.unknown

_1433494720.unknown

_1433499226.unknown

_1433499292.unknown

_1433502854.unknown

_1433502898.unknown

_1433505788.unknown

_1433502872.unknown

_1433499307.unknown

_1433499269.unknown

_1433499278.unknown

_1433499239.unknown

_1433494724.unknown

_1433494726.unknown

_1433494727.unknown

_1433494728.unknown

_1433494725.unknown

_1433494722.unknown

_1433494723.unknown

_1433494721.unknown

_1433494716.unknown

_1433494718.unknown

_1433494719.unknown

_1433494717.unknown

_1433494714.unknown

_1433494715.unknown

_1433494713.unknown

_1433494656.unknown

_1433494660.unknown

_1433494662.unknown

_1433494663.unknown

_1433494661.unknown

_1433494658.unknown

_1433494659.unknown

_1433494657.unknown

_1433494652.unknown

_1433494654.unknown

_1433494655.unknown

_1433494653.unknown

_1433494650.unknown

_1433494651.unknown

_1433494649.unknown

_1432873222.unknown

_1432910321.unknown

_1432910329.unknown

_1432910337.unknown

_1433015524.unknown

_1433427938.unknown

_1433494645.unknown

_1433494646.unknown

_1433492092.unknown

_1433492046.unknown

_1433015680.unknown

_1433016076.unknown

_1433016135.unknown

_1433015693.unknown

_1433015677.unknown

_1433004737.unknown

_1433013812.unknown

_1433014478.unknown

_1433004754.unknown

_1432910339.unknown

_1432910340.unknown

_1432910338.unknown

_1432910333.unknown

_1432910335.unknown

_1432910336.unknown

_1432910334.unknown

_1432910331.unknown

_1432910332.unknown

_1432910330.unknown

_1432910325.unknown

_1432910327.unknown

_1432910328.unknown

_1432910326.unknown

_1432910323.unknown

_1432910324.unknown

_1432910322.unknown

_1432910313.unknown

_1432910317.unknown

_1432910319.unknown

_1432910320.unknown

_1432910318.unknown

_1432910315.unknown

_1432910316.unknown

_1432910314.unknown

_1432910309.unknown

_1432910311.unknown

_1432910312.unknown

_1432910310.unknown

_1432910306.unknown

_1432910308.unknown

_1432883367.unknown

_1432882590.unknown

_1432567070.unknown

_1432794421.unknown

_1432807981.unknown

_1432808284.unknown

_1432808514.unknown

_1432808529.unknown

_1432810322.unknown

_1432808521.unknown

_1432808495.unknown

_1432808253.unknown

_1432808267.unknown

_1432808244.unknown

_1432807944.unknown

_1432807979.unknown

_1432794441.unknown

_1432807925.unknown

_1432794431.unknown

_1432697748.unknown

_1432793421.unknown

_1432793456.unknown

_1432794407.unknown

_1432793437.unknown

_1432698020.unknown

_1432698350.unknown

_1432698627.unknown

_1432793382.unknown

_1432698443.unknown

_1432698620.unknown

_1432698023.unknown

_1432697979.unknown

_1432697987.unknown

_1432697816.unknown

_1432696183.unknown

_1432697400.unknown

_1432697644.unknown

_1432697707.unknown

_1432697570.unknown

_1432696439.unknown

_1432697071.unknown

_1432696234.unknown

_1432695890.unknown

_1432696014.unknown

_1432696029.unknown

_1432696148.unknown

_1432695915.unknown

_1432695742.unknown

_1432695811.unknown

_1432695661.unknown

_1432544999.unknown

_1432545394.unknown

_1432561771.unknown

_1432562641.unknown

_1432566844.unknown

_1432562266.unknown

_1432545474.unknown

_1432545567.unknown

_1432545597.unknown

_1432561703.unknown

_1432545577.unknown

_1432545495.unknown

_1432545456.unknown

_1432545128.unknown

_1432545234.unknown

_1432545285.unknown

_1432545186.unknown

_1432545045.unknown

_1432545118.unknown

_1432545020.unknown

_1432544295.unknown

_1432544414.unknown

_1432544693.unknown

_1432544848.unknown

_1432544529.unknown

_1432544315.unknown

_1432544344.unknown

_1432544380.unknown

_1432544339.unknown

_1432544314.unknown

_1432544258.unknown

_1432544265.unknown

_1432544260.unknown

_1432544231.unknown

_1432544224.unknown

_1432399416.unknown

_1432541093.unknown

_1432542457.unknown

_1432542896.unknown

_1432543549.unknown

_1432543807.unknown

_1432543887.unknown

_1432543909.unknown

_1432543941.unknown

_1432544181.unknown

_1432544173.unknown

_1432543922.unknown

_1432543894.unknown

_1432543848.unknown

_1432543867.unknown

_1432543815.unknown

_1432543668.unknown

_1432543767.unknown

_1432543797.unknown

_1432543778.unknown

_1432543741.unknown

_1432543589.unknown

_1432543625.unknown

_1432543567.unknown

_1432543110.unknown

_1432543531.unknown

_1432543164.unknown

_1432543313.unknown

_1432542969.unknown

_1432543083.unknown

_1432542943.unknown

_1432542674.unknown

_1432542728.unknown

_1432542798.unknown

_1432542857.unknown

_1432542743.unknown

_1432542705.unknown

_1432542720.unknown

_1432542697.unknown

_1432542609.unknown

_1432542632.unknown

_1432542658.unknown

_1432542542.unknown

_1432542587.unknown

_1432542481.unknown

_1432542511.unknown

_1432541573.unknown

_1432541848.unknown

_1432542248.unknown

_1432542433.unknown

_1432542451.unknown

_1432542407.unknown

_1432542029.unknown

_1432542185.unknown

_1432541907.unknown

_1432541930.unknown

_1432541887.unknown

_1432541755.unknown

_1432541792.unknown

_1432541825.unknown

_1432541780.unknown

_1432541722.unknown

_1432541735.unknown

_1432541702.unknown

_1432541361.unknown

_1432541416.unknown

_1432541444.unknown

_1432541453.unknown

_1432541398.unknown

_1432541374.unknown

_1432541237.unknown

_1432541310.unknown

_1432541332.unknown

_1432541280.unknown

_1432541206.unknown

_1432541213.unknown

_1432541190.unknown

_1432399931.unknown

_1432461982.unknown

_1432494163.unknown

_1432540592.unknown

_1432541011.unknown

_1432541045.unknown

_1432541075.unknown

_1432541035.unknown

_1432540610.unknown

_1432540624.unknown

_1432494476.unknown

_1432494686.unknown

_1432494703.unknown

_1432540569.unknown

_1432494611.unknown

_1432494402.unknown

_1432494454.unknown

_1432494327.unknown

_1432462145.unknown

_1432475256.unknown

_1432475958.unknown

_1432476153.unknown

_1432476635.unknown

_1432476714.unknown

_1432494079.unknown

_1432476864.unknown

_1432476665.unknown

_1432476582.unknown

_1432476073.unknown

_1432476095.unknown

_1432476045.unknown

_1432475675.unknown

_1432475830.unknown

_1432475924.unknown

_1432475752.unknown

_1432475454.unknown

_1432475483.unknown

_1432475279.unknown

_1432471714.unknown

_1432474901.unknown

_1432475205.unknown

_1432475236.unknown

_1432475176.unknown

_1432474260.unknown

_1432474745.unknown

_1432474054.unknown

_1432474106.unknown

_1432473981.unknown

_1432462161.unknown

_1432462038.unknown

_1432461800.unknown

_1432461863.unknown

_1432461824.unknown

_1432461859.unknown

_1432412621.unknown

_1432413390.unknown

_1432461741.unknown

_1432412822.unknown

_1432412842.unknown

_1432412644.unknown

_1432400204.unknown

_1432412568.unknown

_1432412591.unknown

_1432412509.unknown

_1432412555.unknown

_1432412343.unknown

_1432400128.unknown

_1432399765.unknown

_1432399843.unknown

_1432399910.unknown

_1432399822.unknown

_1432399479.unknown

_1432399667.unknown

_1432399453.unknown

_1432397851.unknown

_1432399207.unknown

_1432399285.unknown

_1432399332.unknown

_1432399345.unknown

_1432399398.unknown

_1432399321.unknown

_1432399240.unknown

_1432399257.unknown

_1432399220.unknown

_1432398058.unknown

_1432398134.unknown

_1432399191.unknown

_1432398102.unknown

_1432397877.unknown

_1432397918.unknown

_1432397993.unknown

_1432397898.unknown

_1432397861.unknown

_1432397444.unknown

_1432397525.unknown

_1432397581.unknown

_1432397605.unknown

_1432397545.unknown

_1432397565.unknown

_1432397465.unknown

_1432372283.unknown

_1432397330.unknown

_1432397369.unknown

_1432397429.unknown

_1432397404.unknown

_1432397343.unknown

_1432397311.unknown

_1432397296.unknown

_1432365623.unknown

_1432372258.unknown

_1432365610.unknown

_1432135347.unknown

_1432148674.unknown

_1432190204.unknown

_1432210592.unknown

_1432275629.unknown

_1432289248.unknown

_1432290769.unknown

_1432315176.unknown

_1432365576.unknown

_1432302129.unknown

_1432314903.unknown

_1432291738.unknown

_1432289326.unknown

_1432290749.unknown

_1432290761.unknown

_1432289301.unknown

_1432279185.unknown

_1432279774.unknown

_1432279893.unknown

_1432289226.unknown

_1432279845.unknown

_1432279763.unknown

_1432279315.unknown

_1432275931.unknown

_1432276455.unknown

_1432275920.unknown

_1432266062.unknown

_1432266213.unknown

_1432275554.unknown

_1432266263.unknown

_1432266205.unknown

_1432234782.unknown

_1432235931.unknown

_1432265947.unknown

_1432234980.unknown

_1432235462.unknown

_1432234789.unknown

_1432234732.unknown

_1432234744.unknown

_1432234658.unknown

_1432196566.unknown

_1432199297.unknown

_1432199327.unknown

_1432199363.unknown

_1432199628.unknown

_1432199750.unknown

_1432199763.unknown

_1432210588.unknown

_1432199756.unknown

_1432199737.unknown

_1432199743.unknown

_1432199733.unknown

_1432199372.unknown

_1432199436.unknown

_1432199400.unknown

_1432199421.unknown

_1432199383.unknown

_1432199336.unknown

_1432199349.unknown

_1432199307.unknown

_1432199315.unknown

_1432197248.unknown

_1432197343.unknown

_1432199288.unknown

_1432197427.unknown

_1432197434.unknown

_1432197287.unknown

_1432197319.unknown

_1432197279.unknown

_1432197135.unknown

_1432197243.unknown

_1432196576.unknown

_1432190350.unknown

_1432196463.unknown

_1432196518.unknown

_1432196537.unknown

_1432196481.unknown

_1432196448.unknown

_1432190374.unknown

_1432190227.unknown

_1432190299.unknown

_1432190214.unknown

_1432150719.unknown

_1432151086.unknown

_1432151356.unknown

_1432151444.unknown

_1432190071.unknown

_1432190136.unknown

_1432190152.unknown

_1432190190.unknown

_1432190124.unknown

_1432189946.unknown

_1432190057.unknown

_1432189816.unknown

_1432172818.unknown

_1432151384.unknown

_1432151406.unknown

_1432151366.unknown

_1432151222.unknown

_1432151266.unknown

_1432151330.unknown

_1432151241.unknown

_1432151180.unknown

_1432151202.unknown

_1432151108.unknown

_1432150941.unknown

_1432150979.unknown

_1432150991.unknown

_1432150966.unknown

_1432150830.unknown

_1432150913.unknown

_1432150744.unknown

_1432150594.unknown

_1432150660.unknown

_1432150705.unknown

_1432150711.unknown

_1432150672.unknown

_1432150616.unknown

_1432150627.unknown

_1432150600.unknown

_1432149237.unknown

_1432149286.unknown

_1432149870.unknown

_1432150582.unknown

_1432149871.unknown

_1432149304.unknown

_1432149257.unknown

_1432149153.unknown

_1432149183.unknown

_1432148942.unknown

_1432149084.unknown

_1432148930.unknown

_1432139740.unknown

_1432146459.unknown

_1432146511.unknown

_1432146545.unknown

_1432147201.unknown

_1432147212.unknown

_1432147189.unknown

_1432147014.unknown

_1432146533.unknown

_1432146491.unknown

_1432146503.unknown

_1432146486.unknown

_1432146415.unknown

_1432146441.unknown

_1432146450.unknown

_1432146421.unknown

_1432139783.unknown

_1432140066.unknown

_1432139767.unknown

_1432138976.unknown

_1432139434.unknown

_1432139550.unknown

_1432139612.unknown

_1432139631.unknown

_1432139532.unknown

_1432139064.unknown

_1432139363.unknown

_1432139042.unknown

_1432137303.unknown

_1432138744.unknown

_1432138906.unknown

_1432138934.unknown

_1432138877.unknown

_1432137342.unknown

_1432138548.unknown

_1432138695.unknown

_1432137368.unknown

_1432138478.unknown

_1432137405.unknown

_1432137359.unknown

_1432137323.unknown

_1432137333.unknown

_1432137316.unknown

_1432137149.unknown

_1432137175.unknown

_1432137294.unknown

_1432137160.unknown

_1432137003.unknown

_1432137058.unknown

_1432136918.unknown

_1234568126.unknown

_1234568210.unknown

_1234568226.unknown

_1432133858.unknown

_1432135284.unknown

_1432135320.unknown

_1432135332.unknown

_1432135291.unknown

_1432134942.unknown

_1432135063.unknown

_1432135038.unknown

_1432135059.unknown

_1432135033.unknown

_1432134379.unknown

_1432134412.unknown

_1432134930.unknown

_1432133865.unknown

_1432134236.unknown

_1234568234.unknown

_1234568238.unknown

_1234568242.unknown

_1432133845.unknown

_1432133850.unknown

_1234568244.unknown

_1234568245.unknown

_1234568243.unknown

_1234568240.unknown

_1234568241.unknown

_1234568239.unknown

_1234568236.unknown

_1234568237.unknown

_1234568235.unknown

_1234568230.unknown

_1234568232.unknown

_1234568233.unknown

_1234568231.unknown

_1234568228.unknown

_1234568229.unknown

_1234568227.unknown

_1234568218.unknown

_1234568222.unknown

_1234568224.unknown

_1234568225.unknown

_1234568223.unknown

_1234568220.unknown

_1234568221.unknown

_1234568219.unknown

_1234568214.unknown

_1234568216.unknown

_1234568217.unknown

_1234568215.unknown

_1234568212.unknown

_1234568213.unknown

_1234568211.unknown

_1234568194.unknown

_1234568202.unknown

_1234568206.unknown

_1234568208.unknown

_1234568209.unknown

_1234568207.unknown

_1234568204.unknown

_1234568205.unknown

_1234568203.unknown

_1234568198.unknown

_1234568200.unknown

_1234568201.unknown

_1234568199.unknown

_1234568196.unknown

_1234568197.unknown

_1234568195.unknown

_1234568186.unknown

_1234568190.unknown

_1234568192.unknown

_1234568193.unknown

_1234568191.unknown

_1234568188.unknown

_1234568189.unknown

_1234568187.unknown

_1234568182.unknown

_1234568184.unknown

_1234568185.unknown

_1234568183.unknown

_1234568180.unknown

_1234568181.unknown

_1234568127.unknown

_1234568094.unknown

_1234568110.unknown

_1234568118.unknown

_1234568122.unknown

_1234568124.unknown

_1234568125.unknown

_1234568123.unknown

_1234568120.unknown

_1234568121.unknown

_1234568119.unknown

_1234568114.unknown

_1234568116.unknown

_1234568117.unknown

_1234568115.unknown

_1234568112.unknown

_1234568113.unknown

_1234568111.unknown

_1234568102.unknown

_1234568106.unknown

_1234568108.unknown

_1234568109.unknown

_1234568107.unknown

_1234568104.unknown

_1234568105.unknown

_1234568103.unknown

_1234568098.unknown

_1234568100.unknown

_1234568101.unknown

_1234568099.unknown

_1234568096.unknown

_1234568097.unknown

_1234568095.unknown

_1234568016.unknown

_1234568056.unknown

_1234568060.unknown

_1234568092.unknown

_1234568093.unknown

_1234568091.unknown

_1234568058.unknown

_1234568059.unknown

_1234568057.unknown

_1234568052.unknown

_1234568054.unknown

_1234568055.unknown

_1234568053.unknown

_1234568038.unknown

_1234568050.unknown

_1234568051.unknown

_1234568040.unknown

_1234568042.unknown

_1234568047.unknown

_1234568041.unknown

_1234568039.unknown

_1234568036.unknown

_1234568037.unknown

_1234568035.unknown

_1234567959.unknown

_1234567963.unknown

_1234567974.unknown

_1234567976.unknown

_1234567977.unknown

_1234567978.unknown

_1234567975.unknown

_1234567964.unknown

_1234567961.unknown

_1234567962.unknown

_1234567960.unknown

_1234567955.unknown

_1234567957.unknown

_1234567958.unknown

_1234567956.unknown

_1234567953.unknown

_1234567954.unknown

_1234567907.unknown

_1234567952.unknown

_1234567908.unknown

_1234567906.unknown

