                                2-1  3.1  空间向量及其运算

                               3.1.1  空间向量及其加减运算
                             3.1.2  空间向量的数乘运算

夯基达标

1.对于空间中任意三个向量a,b,2a-b,它们一定是(    ) 

A.共面向量
B.共线向量 
C.不共面向量
D.既不共线也不共面向量 
答案:A 
2.给出下列命题: 
①两个空间向量相等,则它们的起点相同,终点也相同; 
②若空间向量a,b满足|a|=|b|,则a=b; 
③在正方体ABCD—
[image: image1.wmf]1111
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中,必有
[image: image2.wmf]11
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; 
④若空间向量m,n,p满足m=n,n=p,则m=p; 
⑤空间中任意两个单位向量必相等. 
其中不正确的命题的个数是(    ) 
A.1
B.2
C.3
D.4 
解析:∵向量可在空间平行移动,∴两个相等的空间向量起点、终点不一定相同,①错;|a|=|b|,向量a与b不一定相等,故②⑤错; 
在正方体中,对角线AC[image: image3.png]
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则
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∴③正确;④正确. 
答案:C 
3.在正方体ABCD—
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中
[image: image7.wmf]1

BCABDD

,-+

uuuruuuruuuur

化简后的结果是(    ) 
A.
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C.
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解析:
[image: image12.wmf]1111
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答案:A 
4.在正方体ABCD—
[image: image13.wmf]1111
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中,下列各式中运算结果为
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的是(    ) 
①
[image: image15.wmf]111

()

ADAAAB

--

uuuuruuuruuur

  ②
[image: image16.wmf]111

()

BCBBDC

+-

uuuruuuruuuur

 
③
[image: image17.wmf]1

()2

ADABDD

--

uuuruuuruuuur

  ④
[image: image18.wmf]1111

()

BDAADD

-+

uuuuruuuruuuur

 
A.①②
B.②③
C.③④
D.①④ 
解析:①
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②
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③
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; 
④
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答案:A 
5.已知点M在平面ABC内,并且对空间任意一点O,
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,则x的值为(    ) 
A.1
B.0
C.3
D.
[image: image33.wmf]1
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答案:D 
6.以下命题:①两个共线向量是指在同一直线上的两个向量;②共线的两个向量互相平行;③共面的三个向量是指在同一平面内的三个向量;④共面的三个向量是指平行于同一平面的三个向量.其中正确命题的序号是        . 
答案:②④ 
7.如图,在三棱柱ABC—
[image: image34.wmf]111
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中,M是
[image: image35.wmf]1
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的中点,化简下列各式,并在图中标出化简得到的
向量: 
                               [image: image36.png]
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. 
解:
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 [image: image43.png]



能力提升

8.如图所示,在平行六面体ABCD—
[image: image44.wmf]1111
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中,M为AC和BD的交点,若
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c,则
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等于(    ) 
                             [image: image49.png]



A.
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C.
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解析:
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答案:A 
9.已知A,B,C三点共线,则对空间任一点O,存在三个不为0的实数
[image: image65.wmf]mn
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0,那么
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的值为        . 
解析:∵A,B,C三点共线, 
∴存在唯一实数k,使
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即
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又
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0, 
令
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答案:0 
10.如图,在长、宽、高分别为AB
[image: image74.wmf]1
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的长方体ABCD—
[image: image75.wmf]1111
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中的八个顶点的两点为起点和终点的向量中, 
                                [image: image76.png]



(1)单位向量共有多少个? 
(2)写出模为
[image: image77.wmf]5

的所有向量. 
(3)试写出
[image: image78.wmf]1
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的相反向量. 
解:(1)单位向量有
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共8个. 
(2)模为
[image: image80.wmf]5

的向量有
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共8个. 
(3)与
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相反的向量有
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共4个. 
11.如图,在直四棱柱ABCD—
[image: image84.wmf]1111
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中,底面ABCD为等腰梯形,AB∥CD,AB=4
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分别是棱
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的中点. 
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证明:直线
[image: image88.wmf]1
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证明:由题意知
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∵F是AB的中点,∴
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∴四边形AFCD是平行四边形,∴
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∵
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分别是
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的中点, 
∴
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又
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与
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不共线, 
根据向量共面的充要条件可知
[image: image104.wmf]11
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共面. 
∵
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12.设A、B、C及
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分别是异面直线
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的中点.求证:M、N、P、Q四点共面. 
证明:
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∴
[image: image120.wmf]11

22

BANMABNP

=,=

uuuuuuuur

uuuruuuuruuur

. 
∵A、B、C及
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于是
[image: image128.wmf]11

11

22

()(22)

PQBCBCNMNP

lm

=+=+

uuuruuuruuuuruuuuruuur

 

[image: image129.wmf]NMNP

lm

=+,

uuuuruuur

 
∴
[image: image130.wmf]PQ

uuur

、
[image: image131.wmf]NM

uuuur

、
[image: image132.wmf]NP

uuur

共面.∴M、N、P、Q四点共面. 
 
拓展探究

13.已知ABCD—A′B′C′D′是平行六面体.化简
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,并在图中标出其结果. 
                         [image: image135.png]



思路分析:化简该式,应用向量的加法和数乘法,为此应先在图形中,取得向量
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解:如图所示,取AA′的中点为E,则
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又
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取F为D′C′的一个三等分点(D′
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