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南昌市2004－2005高三第二次调研测试卷数学(理工类)

一、选择题: 本大题共12小题, 每小题5分, 共60分, 在每小题给出的四个选项中, 只有一项是符号题目要求的.

1. 若集合A={x|log
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≥0}, B={y|y=
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x

}, 则集合A与B的关系是(    ) 

 A. A
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B    B. A
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B    C. A=B    D. B
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A
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2. 设a=2cos
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28
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－1, b=
[image: image9.wmf]2
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(cos18
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－sin18
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), c=log
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 EMBED Equation.3  [image: image13.wmf]2

2

, 则 (    ) 

 A. a<b<c    B. b<a<c    C. b<c<a     D. c<b<a

3. 函数y=x·lnx(x
[image: image14.wmf]Î

(0, 5))(e为自然对数的底)的单调性 (   )  

A. 是单调增函数                  B. 是单调减函数  

C. 在(0, e)上递增, 在(e, 5)上递减    D. 在(0, 
[image: image15.wmf]e

1

)上递减, 在(
[image: image16.wmf]e

1

, 5)上递增

4. 已知|a－b|>|a|－|b|(a、b
[image: image17.wmf]Î

R), 则下列不等式一定成立的是(    ) 

 A. a<b     B. ab
[image: image18.wmf]¹

0     C. a
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<ab     D. ab<b
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5. 已知动点P(x, y)的坐标使3x－y, 2
[image: image21.wmf]xy

2

, x+3y成等比数列, 则P点组成的图形是(    )
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6. 设f(x)=2
[image: image22.wmf]x

-

, 则y=
[image: image23.wmf]2

1

[f(－x)－f(x)]的反函数在其定义域内是(    )  

A. 递减函数      B. 递增函数     C. 先递减再递增    D. 先递增再递减

7. 设P点是抛物线y=x
[image: image24.wmf]2

上任意一点, 则点P和直线x+y+2=0上的点的距离最小时, 点P到该抛物线的准线间距离是(    )  

A. 2     B. 1      C. 
[image: image25.wmf]2
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    D. 
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8. △ABC中, 三边为a、b、c, 若
[image: image27.wmf]a

1

, 
[image: image28.wmf]b

1

, 
[image: image29.wmf]c

1

成等差数列, 则边b所对的角为(    ) 

 A. 锐角     B. 钝角     C. 直角     D. 不能确定

9. 从原点向圆x
[image: image30.wmf]2

+y
[image: image31.wmf]2

－6y+
[image: image32.wmf]4

27

=0作两条切线, 则两条切线间圆的劣弧长为(    ) 

 A. 
[image: image33.wmf]p

    B. 
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p

    C. 
[image: image35.wmf]2
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p

     D. 
[image: image36.wmf]3

4

p


10. 甲、乙两公交车往返于相距24公里的A、B两地之间, 现两车分别从两地同时驶出,  甲每小时行驶36公里,  乙每小时行驶24公里, 到达异地后立即返回, 若不计转向时间, 则从开始到4小时止, 他们相遇次数为(    ) 

 A. 4次      B.  5次     C. 6次     D. 7次

11. 在二项式(1+x)
[image: image37.wmf]n

的展开式中, 存在着系数之比为5: 7的相邻两项, 则指数n(n
[image: image38.wmf]Î

N*)的最小值为(    )  

A. 13       B. 12       C. 11       D. 10

12. 过双曲线
[image: image39.wmf]2

2

a

x

－
[image: image40.wmf]2

2

b

y

=1(a>0, b>0)的左焦点F
[image: image41.wmf]1

的直线y=
[image: image42.wmf]4

3

(x+c)与双曲线的右支交于点P, 若sin
[image: image43.wmf]Ð

F
[image: image44.wmf]1

OP=
[image: image45.wmf]25

24

(O为原点), 则双曲线离心率是(   ) 

A. 
[image: image46.wmf]3

4

        B. 5      C. 
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    D. 
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二、填空题: 本大题共4小题, 每小题4分, 共16分, 把答案填在题中横线上.

13. (理)若x、y
[image: image49.wmf]Î

R, 且
[image: image50.wmf]i
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=1+i, 则xy=__________

14. 设A={1, 2, 3, 4, 5, 6}, B={1, 3, 5, 7, 9}, 集合C是从A
[image: image51.wmf]È

B中任取2个元素组成的集合,  则C
[image: image52.png]


A
[image: image53.wmf]Ç

B的概率是____________

15. [image: image398.wmf]1

如图, 在正方体ABCD－A
[image: image54.wmf]1

B
[image: image55.wmf]1

C
[image: image56.wmf]1

D
[image: image57.wmf]1

中, 过顶点D
[image: image58.wmf]1

在空间作直线l , 使l 与直线AC和BC
[image: image59.wmf]1

所成的角都等于60
[image: image60.wmf]0

, 这样的直线l 可以作____________条.

16. 已知偶函数y=f(x)(x
[image: image61.wmf]Î

R)在区间[－1, 0]上单调递增, 且满足f(1－x)+f(1+x)=0, 给出下列判断: ① f(5)=0; ② f(x)在[1, 2]上是减函数; ③ f(x)的图象关于直线x=1对称; ④函数y=f(x)在x=0处取得最大值; ⑤函数y=f(x)没有最小值. 其中正确论断的序号是__________________. (注: 把你认为正确论断的序号都填上)

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)

设
[image: image62.wmf]a

、
[image: image63.wmf]b

为锐角, 且
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a

=(sin
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, －cos
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), 
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b

=(－cos
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, sin
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), 
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+
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=(
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, 
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), 求
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·
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b

和cos(
[image: image76.wmf]a

+
[image: image77.wmf]b

)的值. 

18. (本小题满分12分)

有一个4×5×6的长方体, 它的六个面上均涂上颜色. 现将这个长方体锯成120个1×1×1的小正方体, 从这些小正方体中随机地任取1个. 

(I) 设小正方体涂上颜色的面数为
[image: image78.wmf]x

, 求
[image: image79.wmf]x

的分布列和数学期望. 

(II) 如每次从中任取一个小正方体, 确定涂色的面数后, 再放回,  连续抽取6次, 设恰好取到两面涂有颜色的小正方体次数为
[image: image80.wmf]h

. 求
[image: image81.wmf]h

的数学期望.  

19. (本小题满分12分)

[image: image399.wmf]1

已知直三棱柱ABC－A
[image: image82.wmf]1

B
[image: image83.wmf]1

C
[image: image84.wmf]1

中, 
[image: image85.wmf]Ð

ACB=90
[image: image86.wmf]0

, CC
[image: image87.wmf]1

=3, BC=4, G是AB
[image: image88.wmf]1

和A
[image: image89.wmf]1

B的交点, 若C
[image: image90.wmf]1

G
[image: image91.wmf]^

A
[image: image92.wmf]1

C. 

(I) 求CA的长.  

(II) 求点A到平面A
[image: image93.wmf]1

BC
[image: image94.wmf]1

的距离;

(III) 求二面角C
[image: image95.wmf]1

－A
[image: image96.wmf]1

B－C的大小.

20. (本小题满分12分)

已知函数f(x)=ax
[image: image97.wmf]3

+cx+d(a
[image: image98.wmf]¹

0)是R上的奇函数, 且f(1)=0, f
[image: image99.wmf]/

(1)=2. 

(I)求a、c、d的值.  

(II)在y=f(x)的图象C上任取一点P, 在点P处的切线l与图象C的另一个交点为Q, 设点P的横坐标为t, 线段PQ中点R的纵坐标为u.

(1) 用t表示u. 

(2) 当t>0时, 求u最大值.

21. (本小题满分12分)

已知椭圆C: 
[image: image100.wmf]2

2

a

x

+
[image: image101.wmf]2
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b

y

=1(a>b>0)的左、右焦点分别为F
[image: image102.wmf]1

、F
[image: image103.wmf]2

, 离心率e=
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, P
[image: image105.wmf]1

为椭圆上一点, 满足
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F
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·
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P

=0, 
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F

P

·
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F

P

=
[image: image110.wmf]4

9

, 斜率为k的直线l 过左焦点F
[image: image111.wmf]1

且与椭圆的两个交点为P、Q, 与y轴交点为G , 点Q分有向线段
[image: image112.wmf]1

GF

所成的比为
[image: image113.wmf]l

.

(I) 求椭圆C的方程.  

(II) 设线段PQ中点R在左准线上的射影为H, 当1≤
[image: image114.wmf]l

≤2时, 求|RH|的取值范围.

22. (本小题满分14分)

设数列{a
[image: image115.wmf]n

}的首项a
[image: image116.wmf]1

=－
[image: image117.wmf]2

1

, 前n项和为S
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, 且对任意的n、m
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=
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, 数列{a
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}中的部分项成等比数列{a
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b

}(k
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N*), 且b
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=2, b
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=4. 

(I) 求数列{a
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}与{b
[image: image128.wmf]n

}的通项公式.  

(II)令f(n)=
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b

, 并用x代替n, 得到函数f(x), 设f(x)的定义域为R. 记c
[image: image130.wmf]n

=f(0)+f(
[image: image131.wmf]n
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[image: image134.wmf]Î

N*). 求
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南昌市2004－2005学年度高三第二次调研测试卷

数学(理工农医类)参考答案及评分标准

一、选择题: ACDDB  BCAAB  CB

二、填空题: 

  13. 8    14. 
[image: image139.wmf]28

3

  15. 3   16. ① ② ④

三、解答题

  17. 解: (1) 由
[image: image140.wmf]®

a

=(sin
[image: image141.wmf]a

, －cos
[image: image142.wmf]a

), 
[image: image143.wmf]®

b

=(－cos
[image: image144.wmf]b

, sin
[image: image145.wmf]b

)及
[image: image146.wmf]®

a

+
[image: image147.wmf]®

b

=(
[image: image148.wmf]6
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, 
[image: image149.wmf]2

2

)得

sin
[image: image150.wmf]a

－cos
[image: image151.wmf]b

=
[image: image152.wmf]6

6

 …………… (1)

cos
[image: image153.wmf]a

－sin
[image: image154.wmf]b

=－
[image: image155.wmf]2

2

 ………… (2)   ……………………………  2分


[image: image156.wmf]Þ

sin(
[image: image157.wmf]a

+
[image: image158.wmf]b

)=
[image: image159.wmf]3

2

      ……………………………………………… 6分


[image: image160.wmf]\


[image: image161.wmf]®

a

·
[image: image162.wmf]®

b

=－ sin(
[image: image163.wmf]a

+
[image: image164.wmf]b

)=－
[image: image165.wmf]3

2

  …………………………………… 8分

由(1)知sin
[image: image166.wmf]a

－cos
[image: image167.wmf]b

>0,  故sin
[image: image168.wmf]a

>sin(
[image: image169.wmf]2

p

－
[image: image170.wmf]b

), 又
[image: image171.wmf]a

、
[image: image172.wmf]b

均为锐角, 


[image: image173.wmf]\


[image: image174.wmf]2

p

<
[image: image175.wmf]a

+
[image: image176.wmf]b

<
[image: image177.wmf]p



[image: image178.wmf]\

cos(
[image: image179.wmf]a

+
[image: image180.wmf]b

)=－
[image: image181.wmf]3

5

  …………………………………………  12分

18. 解: (1)分布列
	
[image: image182.wmf]x
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	p
	
[image: image183.wmf]5

1


	
[image: image184.wmf]30

13


	
[image: image185.wmf]10

3


	
[image: image186.wmf]15

1




                                 …………………………………………… 8分

 E
[image: image187.wmf]x

=0×
[image: image188.wmf]5

1

+1×
[image: image189.wmf]30

13

+2×
[image: image190.wmf]10

3

+3×
[image: image191.wmf]15

1

=
[image: image192.wmf]30

37

 …………………………10分

(2)易知
[image: image193.wmf]h

～B(6, 
[image: image194.wmf]10

3

),  
[image: image195.wmf]\

 E
[image: image196.wmf]h

=6×
[image: image197.wmf]10

3

=1.8    ………………………… 12分

[image: image400.wmf]1

19. 解: (1)连AC
[image: image198.wmf]1

交A
[image: image199.wmf]1

C于E, 

易证ACC
[image: image200.wmf]1

A
[image: image201.wmf]1

为正方形, 


[image: image202.wmf]\

AC=3 ……………  5分

(2)在面BB
[image: image203.wmf]1

C
[image: image204.wmf]1

C内作CD
[image: image205.wmf]^

BC
[image: image206.wmf]1

, 则CD就是

点C平面A
[image: image207.wmf]1

BC
[image: image208.wmf]1

的距离

CD=
[image: image209.wmf]5

12

 ……………… 8分

(3) 易得AC
[image: image210.wmf]1



 EMBED Equation.3  [image: image211.wmf]^

面A
[image: image212.wmf]1

CB, 

过E作EH
[image: image213.wmf]^

A
[image: image214.wmf]1

B于H, 连HC
[image: image215.wmf]1

, 则HC
[image: image216.wmf]1



 EMBED Equation.3  [image: image217.wmf]^

A
[image: image218.wmf]1

B


[image: image219.wmf]\



 EMBED Equation.3  [image: image220.wmf]Ð

C
[image: image221.wmf]1

HE为二面角C
[image: image222.wmf]1

－A
[image: image223.wmf]1

B－C的平面角. ………………  9分


[image: image224.wmf]\

sin
[image: image225.wmf]Ð

C
[image: image226.wmf]1

HE=
[image: image227.wmf]5

17



[image: image228.wmf]\

二面角C
[image: image229.wmf]1

－A
[image: image230.wmf]1

B－C的大小为arcsin
[image: image231.wmf]5

17

 ………… 12分

[image: image401.wmf]1

另解: (1)分别以直线C
[image: image232.wmf]1

B、CC
[image: image233.wmf]1

、C
[image: image234.wmf]1

A为x、y为轴建立空间直角坐标系, 设|CA|=h, 则C
[image: image235.wmf]1

(0, 0, 0), B
[image: image236.wmf]1

(4, 0, 0), B(4, －3, 0), C(0, －3, 0), A
[image: image237.wmf]1

(0, 0, h), A(0, －3, h), G(2, －
[image: image238.wmf]2

3

, －
[image: image239.wmf]2

h

) ………………………  3分
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 EMBED Equation.3  [image: image241.wmf]G

C

1

=(2, －
[image: image242.wmf]2

3

, －
[image: image243.wmf]2

h

), 
[image: image244.wmf]C

A

1

=(0, －3, －h)  ……… 4分


[image: image245.wmf]\



 EMBED Equation.3  [image: image246.wmf]G

C

1

·
[image: image247.wmf]C

A

1

=0,  


[image: image248.wmf]\

h=3

(2)设平面A
[image: image249.wmf]1

BC
[image: image250.wmf]1

得法向量
[image: image251.wmf]®

1

n

=(a, b, c)

则可求得
[image: image252.wmf]®

1

n

=(3, 4, 0) (令a=3)


[image: image253.wmf]\

点A到平面A
[image: image254.wmf]1

BC
[image: image255.wmf]1

的距离为H=|
[image: image256.wmf]5
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|=
[image: image257.wmf]5

12

……8分

(3) 设平面A
[image: image258.wmf]1

BC的法向量为
[image: image259.wmf]®

2

n

=(x, y, z)

则可求得
[image: image260.wmf]®

2

n

=(0, 1, 1) (令z=1) 


[image: image261.wmf]\

二面角C
[image: image262.wmf]1

－A
[image: image263.wmf]1

B－C的大小
[image: image264.wmf]q

满足cos
[image: image265.wmf]q
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2

 ………11分


[image: image268.wmf]\

二面角C
[image: image269.wmf]1

－A
[image: image270.wmf]1

B－C的大小为arccos
[image: image271.wmf]5

2

2

  ……………… 12分

21.  (1) 由f(x)为奇函数可知d=0

易求得a=1, c=－1, d=0  …………………………  3分

(2) y
[image: image272.wmf]/

=f
[image: image273.wmf]/

(t)=3t
[image: image274.wmf]2

－1

f(x)在P点处的切线方程: y－(t－t)=(3t
[image: image275.wmf]2

－1)(x－t) ……………4分

可求得u=
[image: image276.wmf]2

7

3

t

t

+

-

 ………………………………… 8分

 令u
[image: image277.wmf]/

=0, 得t=
[image: image278.wmf]±



 EMBED Equation.3  [image: image279.wmf]21

21

, 但t>0
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t=
[image: image281.wmf]21

21

, 又当t>
[image: image282.wmf]21

21

时, u
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