2-1 3.1.4  空间向量的正交分解及其坐标表示 3.1.5  空间向量运算的坐标表示

夯基达标

1.已知a=(2,-1,3),b=(-4,2,x),且a
[image: image1.wmf]^

b,则x等于(    ) 

A.2
B.
[image: image2.wmf]5
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C.1
D.
[image: image3.wmf]10
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解析:a
[image: image4.wmf]×

b=-8-2+3x,又a
[image: image5.wmf]^

b, 
∴3x-10=0.∴
[image: image6.wmf]10

3

x

=

. 
答案:D 
2.若A(x,5-x,2x-1),B(1,x+2,2-x),当|
[image: image7.wmf]AB

uuur

|取最小值时,x的值等于(    ) 
A.19
B.
[image: image8.wmf]8
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C.
[image: image9.wmf]8
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D.
[image: image10.wmf]19
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解析:
[image: image11.wmf](12
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3,3-3x), 
∴|
[image: image12.wmf]AB
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∴当
[image: image14.wmf]8
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时,|
[image: image15.wmf]AB

uuur

|有最小值. 
答案:C 
3.已知向量a=(1,1,0),b=(-1,0,2),且ka+b与2a-b互相垂直,则k值为(    ) 
A.1
B.
[image: image16.wmf]1

5


C.
[image: image17.wmf]3
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D.
[image: image18.wmf]7
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解析:ka+b=k(1,1,0)+(-1,0,2)=(k-1,k,2), 
2a-b=2(1,1,0)-(-1,0,2)=(3,2,-2). 
∵两向量垂直,∴3(k
[image: image19.wmf]1)2220

k
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. 
∴
[image: image20.wmf]7
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答案:D 
4.已知
[image: image21.wmf]12

(253)(325)
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设在线段
[image: image22.wmf]12
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上的一点M满足
[image: image23.wmf]122
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则向量
[image: image24.wmf]OM
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的坐标为          . 
答案:
[image: image25.wmf]9
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5.已知向量a=(0,-1,1),b=(4,1,0),|
[image: image26.wmf]l

a+b|
[image: image27.wmf]29
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且
[image: image28.wmf]0
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则
[image: image29.wmf]l
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          . 
解析:因为a=(0,-1,1),b=(4,1,0). 
所以
[image: image30.wmf]l

a+b
[image: image31.wmf](41)
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因为|
[image: image32.wmf]l

a+b|
[image: image33.wmf]29
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[image: image34.wmf]22

16(1)29

ll

+-+=,

 
所以
[image: image35.wmf]2
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[image: image36.wmf]3
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或
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因为
[image: image38.wmf]0
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所以
[image: image39.wmf]3
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答案:3 
6.已知空间三点A(1,1,1)、B(-1,0,4)、C(2,-2,3),则
[image: image40.wmf]AB
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与
[image: image41.wmf]CA
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的夹角的大小是          . 
解析:
[image: image42.wmf](213)(132)
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cos
[image: image43.wmf](2)(1)(1)33(2)
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EMBED Equation.DSMT4[image: image44.wmf]7
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EMBED Equation.DSMT4[image: image46.wmf]o
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答案:120
[image: image47.wmf]o

 
7.如图所示,已知点P为边长为a的正方形ABCD所在平面外一点,且
[image: image48.wmf]PA

^

平面ABCD,M、N分别是AB、PC的中点,且PA=AD,求向量
[image: image49.wmf]MN
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的坐标.
                            [image: image50.png]


 
解:∵P(0,0,a),C(-a,a,0), 
∴N点的坐标为
[image: image51.wmf]111
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∵M点的坐标为
[image: image52.wmf]1
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∴
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能力提升

8.(2011福建福州期末,6)已知a=(2,0,3),b=(4,-2,1),c=(-2,x,2),若(a-b
[image: image54.wmf])

^

c,则x等于(    ) 
A.4
B.-4
C.2
D.-2 
解析:∵a-b=(-2,2,2),又(a-b
[image: image55.wmf])

^

c, 
∴(a-b
[image: image56.wmf])

×

c=0,即4+2x+4=0.∴x=-4. 
答案:B 
9.(2011广东肇庆检测,11)已知a
[image: image57.wmf](102)
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b
[image: image58.wmf](6212)
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且a∥b,则
[image: image59.wmf]lm
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解析:∵a∥b,∴a=tb. 
∴ 
[image: image60.wmf]16
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答案:
[image: image63.wmf]7

10

 
10.(2011江苏滨海期末,11)设O为坐标原点,向量
[image: image64.wmf](123)(212)(112)
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点Q在直线OP上运动,则当
[image: image65.wmf]QAQB
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取得最小值时,点Q的坐标为          . 
解析:∵Q在直线OP上,可设Q(x,x,2x),则
[image: image66.wmf]QA
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[image: image67.wmf]32)(21
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x,2-2x), 
∴
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∴当
[image: image70.wmf]4
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[image: image71.wmf]QAQB
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取最小值,此时Q坐标为
[image: image72.wmf]8
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答案:
[image: image73.wmf]8
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11.若a=(1,5,-1),b=(-2,3,5). 
(1)若
[image: image74.wmf](

l

a+b)∥(a-3b),求实数
[image: image75.wmf]l

的值; 
(2)若
[image: image76.wmf](
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EMBED Equation.DSMT4[image: image77.wmf])(3)
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[image: image78.wmf]l

的值. 
解:
[image: image79.wmf](1)
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a+b
[image: image80.wmf](2535)

lll

=-,+,-+,

 
a-3b=(7,-4,-16). 
∵
[image: image81.wmf](

l

a+b)∥(a-3b), 

[image: image82.wmf]2535
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[image: image83.wmf]1
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[image: image84.wmf](
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[image: image86.wmf](2)7(53)(4)(5)
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(-16)=0,解得
[image: image87.wmf]106
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12.在棱长为1的正方体ABCD—
[image: image88.wmf]1111

ABCD

中,E、F分别为
[image: image89.wmf]1
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、BD的中点,G在CD上,且
[image: image90.wmf]1
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为
[image: image91.wmf]1

CG

的中点, 
                                 [image: image92.png]



(1)求证:
[image: image93.wmf]1

EFBC
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; 
(2)求EF与
[image: image94.wmf]1
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所成角的余弦值; 
(3)求FH的长. 
解:以D为坐标原点,分别以DA、DC、
[image: image95.wmf]1
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所在的直线为x轴、y轴、z轴,建立如图所示的空间直角坐标系D—xyz. 
                         [image: image96.png]



由题意知
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∴
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即
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由(1)知,|
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故EF与
[image: image115.wmf]1
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所成角的余弦值为
[image: image116.wmf]51
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(3)∵H为
[image: image117.wmf]1
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的中点,∴
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拓展探究

13.棱长为a的正方体ABCD—
[image: image123.wmf]1111

ABCD

中,在棱
[image: image124.wmf]1
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上是否存在点P使
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解:以D为原点建立如图所示的空间直角坐标系, 
                           [image: image126.png]



设存在点P(0,0,z),A(a,0,0),C(0
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故点P与
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