数学备课大师 www.eywedu.net 目录式免费主题备课平台！

人教A版高中数学必修四模块综合测试
(时间120分钟，满分150分)
一、选择题(本大题共12小题，每小题5分，共60分.在每个小题给出的4个选项中，只有一项是符合题目要求的)
1.下列命题中的真命题是(    )
A.三角形的内角必是第一象限或第二象限的角
B.角α的终边在x轴上时，角α的正弦线、正切线分别变成一个点
C.终边相同的角必相等
D.终边在第二象限的角是钝角
解析：三角形的内角可以等于90°，而90°的角既不属于第一象限也不属于第二象限，A错；由正弦线、正切线的定义可知B正确；终边相同的角可以相差360°的整数倍，C错；终边在第二象限且小于180°的角才是钝角，D错.

答案：B

2.若α、β的终边关于y轴对称，则下列等式正确的是(    )
A.sinα=sinβ            B.cosα=cosβ            C.tanα=tanβ            D.cotα=cotβ

解析：因为α、β的终边关于y轴对称，所以β=2kπ+π-α,k∈Z，

sinβ=sin(2kπ+π-α)=sinα.

答案：A

3.集合A={α|α=
[image: image1.wmf]6
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k

,k∈Z},B={β|β=
[image: image2.wmf]3

p

n

+
[image: image3.wmf]6
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,n∈Z}的关系是(    )
A.A
[image: image4.wmf]Ì

B             B.A
[image: image5.wmf]É

B            C.A
[image: image6.wmf]Í

B           D.A=B

解析：B={β|β=
[image: image7.wmf]3
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+
[image: image8.wmf]6
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，n∈Z}可以转化为

B={β|β=
[image: image9.wmf]6

)

1

2

(

p

+

n

,n∈Z}，由此可知A
[image: image10.wmf]É

B，B正确.

答案：B

4.已知向量a=(3,2),b=(x,4)，且a∥b,则x的值为(    )
A.6           B.-6           C.
[image: image11.wmf]3
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           D.
[image: image12.wmf]3
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解析：因为a∥b，所以3×4-2×x=0，从而x=6.

答案：A

5.已知向量
[image: image13.wmf]1
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[image: image19.wmf]3
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|=1,则△P1P2P3的形状是(    )
A.等腰三角形         B.直角三角形
C.等边三角形         D.不能确定
解析：由
[image: image20.wmf]3
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即
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由
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同理,可得
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同理,|
[image: image41.wmf]3
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∴△P1P2P3是正三角形.

答案：C

6.(2006高考湖北卷，理1)已知向量a=(
[image: image49.wmf]3

,1),b是不平行于x轴的单位向量,且a·b=
[image: image50.wmf]3

,则b等于(    )
A.(
[image: image51.wmf]2
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,
[image: image52.wmf]2
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)          B.(
[image: image53.wmf]2

1

,
[image: image54.wmf]2
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)        C.(
[image: image55.wmf]4
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,
[image: image56.wmf]4
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)         D.(1,0)

解析：b为单位向量,∴设b=(cosθ,sinθ).

∵a·b=
[image: image57.wmf]3

,∴(
[image: image58.wmf]3

,1)·(cosθ,sinθ)=
[image: image59.wmf]3

cosθ+sinθ=
[image: image60.wmf]3
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∴sin(θ+
[image: image61.wmf]3
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)=sin
[image: image62.wmf]3
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.∴θ+
[image: image63.wmf]3
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=
[image: image64.wmf]3
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或θ+
[image: image65.wmf]3
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=π-
[image: image66.wmf]3
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.∴θ=0或θ=
[image: image67.wmf]3
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.

当θ=0时,b=(1,0),b∥x轴,不合题意舍去.

当θ=
[image: image68.wmf]3

p

时,b=(
[image: image69.wmf]2
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,
[image: image70.wmf]2
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答案：B

7.已知|a|=1,|b|=2,a与b的夹角为60°，c=2a+3b,d=ka-b(k∈R)，且c⊥d，那么k的值为(    )
A.-6             B.6           C.
[image: image71.wmf]5
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           D.
[image: image72.wmf]5
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解析：a·b=1×2×cos60°=1,

∵c⊥d，

∴c·d=(2a+3b)·(ka-b)=2ka2-2a·b+3ka·b-3b2=2k-2+3k-12=0.

∴k=
[image: image73.wmf]5
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答案：D

8.(2006高考安徽卷，理6)将函数y=sinωx(ω＞0)的图象按向量a=(-
[image: image74.wmf]6

p

,0)平移，平移后的图象如图1所示，则平移后的图象所对应函数的解析式是(    )
[image: image75.png]



图1

A.y=sin(x+
[image: image76.wmf]6

p

)                B.y=sin(x-
[image: image77.wmf]6
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)

C.y=sin(2x+
[image: image78.wmf]3
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)               D.y=sin(2x-
[image: image79.wmf]3

p

)

解析：将函数y=sinωx(ω＞0)的图象按向量a=(-
[image: image80.wmf]6

p

,0)平移，平移后的图象所对应的解析式为y=sinω(x+
[image: image81.wmf]6

p

).由图象知，ω(
[image: image82.wmf]12
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+
[image: image83.wmf]6

p

)=
[image: image84.wmf]2
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p

，所以ω=2，因此选C.

答案：C

9.已知|p|=
[image: image85.wmf]2

2

,|q|=3,p、q的夹角为
[image: image86.wmf]4

p

，如图2，若
[image: image87.wmf]AB

=5p+2q,
[image: image88.wmf]AC

=p-3q,D为BC的中点，则|
[image: image89.wmf]AD

|为(    )
[image: image90.png]



图2

A.
[image: image91.wmf]2
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[image: image92.wmf]2
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               C.7              D.18

解析：
[image: image93.wmf]AD

=
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(5p+2q+p-3q)=
[image: image97.wmf]2

1

(6p-q)，

∴|
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 EMBED Equation.3  [image: image101.wmf]2
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 EMBED Equation.3  [image: image103.wmf]2
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 EMBED Equation.3  [image: image105.wmf]2
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[image: image106.wmf]2
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答案：A

10.要得到函数y=sin(2x-
[image: image107.wmf]3

p

)的图象，只要将函数y=sin2x的图象(    )
A.向左平行移动
[image: image108.wmf]3

p

个单位           B.向左平行移动
[image: image109.wmf]6

p

个单位
C.向右平行移动
[image: image110.wmf]3

p

个单位           D.向右平行移动
[image: image111.wmf]6

p

个单位
解析：由y=sin2x到y=sin(2x-
[image: image112.wmf]3

p

)关键是看x的变化，即由x到x-
[image: image113.wmf]6

p

，所以需向右平行移动
[image: image114.wmf]6

p

个单位.

答案：D

11.如果|cosθ|=
[image: image115.wmf]5

1

,
[image: image116.wmf]2
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p

＜θ＜3π,那么sin
[image: image117.wmf]2
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的值等于(    )
A.
[image: image118.wmf]5
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[image: image119.wmf]5
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[image: image121.wmf]5
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解析：由
[image: image122.wmf]2

5

p

＜θ＜3π,可知cosθ＜0,则|cosθ|=-cosθ=
[image: image123.wmf]5
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,cosθ=-
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又
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＜
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,则sin
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＜0.于是sin
[image: image129.wmf]2
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答案：C

12.函数y=Asin(ωx+φ)(A＞0,ω＞0)的部分图象如图3所示，则f(1)+f(2)+f(3)+…+f(11)的值等于(    )
[image: image131.png]



图3

A.2             B.
[image: image132.wmf]2
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解析：由图象可知，f(x)=2sin
[image: image135.wmf]4

p

x的周期为8，

∴f(1)+f(2)+f(3)+…+f(11)=f(1)+f(2)+f(3)

=2sin
[image: image136.wmf]4

p

+2sin
[image: image137.wmf]2
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+2sin
[image: image138.wmf]4
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=2+
[image: image139.wmf]2
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答案：C

二、填空题(本大题共4小题，每小题4分，共16分.把正确答案填在横线上)
13.已知tanx=6，那么
[image: image140.wmf]2
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sin2x+
[image: image141.wmf]3
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cos2x=_______________.

解析：
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答案：
[image: image143.wmf]111
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14.已知
[image: image144.wmf]AB

=2e1+ke2,
[image: image145.wmf]CB

=e1+3e2,
[image: image146.wmf]CD

=2e1-e2，若A、B、D三点共线，则k=____________.

解析：若A、B、D三点共线，则
[image: image147.wmf]AB

∥
[image: image148.wmf]BD

，设
[image: image149.wmf]AB

=λ
[image: image150.wmf]BD

.

∵
[image: image151.wmf]CB

CD
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=

=e1-4e2，

∴2e1+ke2=λ(e1-4e2)=λe1-4λe2.

∴
[image: image152.wmf]î
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  ∴k=-8.

答案：-8

15.若|a+b|=|a-b|，则a与b的夹角为_________________.

解法一：可考虑夹角公式.

[image: image153.png]



∵|a+b|=|a-b|,∴(a+b)2=(a-b)2.

整理得a·b=0,∴a⊥b.

∴a与b的夹角为90°.

解法二：考虑平行四边形模型.

在平行四边形OABC中，
[image: image154.wmf]OA

=a,
[image: image155.wmf]OC

=b.

则
[image: image156.wmf]OB

=a+b,
[image: image157.wmf]CA

=a-b.

∵|a+b|=|a-b|，即|
[image: image158.wmf]OB

|=|
[image: image159.wmf]AC

|,

∴平行四边形OABC为矩形.

∴a与b的夹角为90°.

答案：90°

16.给出下列五个命题：
①函数y=tanx的图象关于点(kπ+
[image: image160.wmf]2

p

,0)(k∈Z)对称；
②函数f(x)=sin|x|是最小正周期为π的周期函数；
③设θ为第二象限的角，则tan
[image: image161.wmf]2

q

＞cos
[image: image162.wmf]2

q

，且sin
[image: image163.wmf]2

q

＞cos
[image: image164.wmf]2

q

；
④函数y=cos2x+sinx的最小值为-1.

其中正确的命题是________________________________________.

解析：①由正切曲线，知点(kπ,0),(kπ+
[image: image165.wmf]2

p

,0)是正切函数的对称中心，∴①对.

②f(x)=sin|x|不是周期函数，②错.

③∵θ∈(2kπ+
[image: image166.wmf]2

p

,2kπ+π),k∈Z，

∴
[image: image167.wmf]2

q

∈(kπ+
[image: image168.wmf]4

p

,kπ+
[image: image169.wmf]2

p

).

当k=2n+1,k∈Z时，sin
[image: image170.wmf]2

q

＜cos
[image: image171.wmf]2

q

.

∴③错.

④y=1-sin2x+sinx=-(sinx
[image: image172.wmf]2

1

-

)2+
[image: image173.wmf]4

5

，

∴当sinx=-1时，ymin=1-(-1)2+(-1)=-1.

∴④对.

答案：①④

三、解答题(本大题共6小题，共74分.解答应写出文字说明、证明过程或演算步骤)
17.(本小题满分12分)已知cosα=
[image: image174.wmf]3

1

，且-
[image: image175.wmf]2

p

＜α＜0，求
[image: image176.wmf]a

a

a

p

p

a

tan

)
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)
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)

cot(

-

+

·

-

-

的值.

解：∵cosα=
[image: image177.wmf]3

1

，且-
[image: image178.wmf]2

p

＜α＜0，∴sinα=-
[image: image179.wmf]3

2

2

,cotα=
[image: image180.wmf]4
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∴原式=
[image: image181.wmf]a
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)
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=
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=-cotα=
[image: image182.wmf]4

2

.

18.(本小题满分12分)已知向量
[image: image183.wmf]OA

=(3,-4),
[image: image184.wmf]OB

=(6,-3),
[image: image185.wmf]OC

=(5-m,-(3+m)).

(1)若点A、B、C能构成三角形，求实数m应满足的条件；
(2)若△ABC为直角三角形，且∠A为直角，求实数m的值.

解：(1)已知向量
[image: image186.wmf]OA

=(3,-4),
[image: image187.wmf]OB

=(6,-3),
[image: image188.wmf]OC

=(5-m,-(3+m))，若点A、B、C能构成三角形，则这三点不共线.

∵
[image: image189.wmf]AB

=(3,1)，
[image: image190.wmf]OC

=(5-m,-(3+m)),

∴3(1-m)≠2-m.

∴实数m≠
[image: image191.wmf]2

1

时满足条件.

(若根据点A、B、C能构成三角形，则必须|AB|+|BC|＞|CA|)

(2)若△ABC为直角三角形，且∠A为直角，则
[image: image192.wmf]AB

⊥
[image: image193.wmf]AC

，

∴3(2-m)+(1-m)=0，解得m=
[image: image194.wmf]4

7

.

19.(本小题满分12分)已知f(x)=sin(2x+
[image: image195.wmf]6

p

)+sin(2x-
[image: image196.wmf]6

p

)+2cos2x+a，当x∈［-
[image: image197.wmf]4

p

,
[image: image198.wmf]4

p

］时，f(x)的最小值为-3，求a的值.

解：∵f(x)=sin(2x+
[image: image199.wmf]6

p

)+sin(2x-
[image: image200.wmf]6

p

)+2cos2x+a

=
[image: image201.wmf]3

sin2x+cos2x+1+a=2sin(2x+
[image: image202.wmf]6

p

)+1+a，

x∈［-
[image: image203.wmf]4

p

,
[image: image204.wmf]4

p

］,∴-
[image: image205.wmf]3

p

≤2x+
[image: image206.wmf]6

p

≤
[image: image207.wmf]3

2

p

.

∴f(x)在［-
[image: image208.wmf]4

p

,
[image: image209.wmf]4

p

］上的最小值为2(-
[image: image210.wmf]2

3

)+1+a=1-
[image: image211.wmf]3

+a.

由题意知1-
[image: image212.wmf]3

+a=-3，∴a=
[image: image213.wmf]3

-4.

20.(本小题满分14分)已知函数y=
[image: image214.wmf]2

1

cos2x+
[image: image215.wmf]2

3

sinxcosx+1,x∈R.

(1)求它的振幅、周期和初相；
(2)用五点法作出它的简图；
(3)该函数的图象是由y=sinx(x∈R)的图象经过怎样的平移和伸缩变换得到的？
解：y=
[image: image216.wmf]2

1

cos2x+
[image: image217.wmf]2

3

sinxcosx+1=
[image: image218.wmf]4

1

cos2x+
[image: image219.wmf]2

3

sin2x+
[image: image220.wmf]4

5


=
[image: image221.wmf]2

1

sin(2x+
[image: image222.wmf]6

p

)+
[image: image223.wmf]4

5

.

(1)y=
[image: image224.wmf]2

1

cos2x+
[image: image225.wmf]2

3

sinxcosx+1的振幅为A=
[image: image226.wmf]2

1

，周期为T=
[image: image227.wmf]2

2

p

=π，初相为φ=
[image: image228.wmf]6

p
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，列出下表，并描出如下图象：
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(3)解法一：将函数图象依次作如下变换：
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函数y=sin(2x+
[image: image254.wmf]6

p

)的图象


[image: image255.wmf]¾

¾

¾

¾

¾

¾

¾

¾

¾

¾

®

¾

)

(

2

1

横坐标不变

的

各点纵坐标缩短到原来

函数y=
[image: image256.wmf]2

1

sin(2x+
[image: image257.wmf]6

p

)的图象


[image: image258.wmf]¾

¾

¾

¾

¾

®

¾

个单位

向上平移

4

5

函数y=
[image: image259.wmf]2

1

sin(2x+
[image: image260.wmf]6

p

)+
[image: image261.wmf]4

5

的图象.

即得函数y=
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sinxcosx+1的图象.

解法二：函数y=sinx的图象
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函数y=sin2x的图象
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函数y=
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即得函数y=
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sinxcosx+1的图象.

21.(本小题满分12分)已知点A、B、C的坐标分别为A(3,0)、B(0,3)、C(cosα,sinα),α∈(
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由①式两边平方得1+2sinαcosα=
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22.(本小题满分12分)(2006高考湖北卷，理16)设函数f(x)=a·(b+c)，其中向量a=(sinx,-cosx)，b=(sinx,-3cosx)，c=(-cosx,sinx),x∈R.

(1)求函数f(x)的最大值和最小正周期；
(2)将函数y=f(x)的图象按向量d平移，使平移后得到的图象关于坐标原点成中心对称，求长度最小的d.

解：(1)由题意得f(x)=a·(b+c)=(sinx,-cosx)·(sinx-cosx,sinx-3cosx)

=sin2x-2sinxcosx+3cos2x=2+cos2x-sin2x=
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故f(x)的最大值为
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于是d=(
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因为k为正数，要使|d|最小，则只要k=1,此时d=(-
[image: image312.wmf]8
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,-2)即为所求.
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