2014年考研数学三真题与解析
一、选择题  1—8小题．每小题4分，共32分．
1．设
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【详解】因为
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2．下列曲线有渐近线的是
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【分析】只需要判断哪个曲线有斜渐近线就可以．
【详解】对于
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应该选（C）
3．设
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【详解】只要熟练记忆当
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4．设函数
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【分析】此题考查的曲线的凹凸性的定义及判断方法．
【详解1】如果对曲线在区间
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，则曲线是凸的．
显然此题中
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【详解2】如果对曲线在区间
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【详解】

[image: image70.wmf]2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

)

(

)

(

)

(

bc

ad

bc

ad

bc

bc

ad

ad

d

c

b

a

bc

d

c

b

a

ad

d

c

c

b

a

b

d

c

d

b

a

a

d

c

d

c

b

a

b

a

-

-

=

-

+

-

-

=

+

-

=

+

-

=


应该选（B）．
6．设
[image: image71.wmf]3

2

1

a

a

a

,

,

 是三维向量，则对任意的常数
[image: image72.wmf]l

k

,

，向量
[image: image73.wmf]3

1

a

a

k

+

，
[image: image74.wmf]3

2

a

a

l

+

线性无关是向量
[image: image75.wmf]3

2

1

a

a

a

,

,

线性无关的
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（C）充分必要条件                 （D） 非充分非必要条件
【详解】若向量
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7．设事件A，B想到独立，
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【详解】
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8．设
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【详解】
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故应该选择（C）．
二、填空题（本题共6小题，每小题4分，满分24分. 把答案填在题中横线上）
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10．设D是由曲线
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12．二次积分
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【详解】
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【详解】由配方法可知
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14．设总体X的概率密度为
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【详解】
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三、解答题
15．（本题满分10分）

求极限
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【分析】．先用等价无穷小代换简化分母，然后利用洛必达法则求未定型极限．
【详解】
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16．（本题满分10分）
设平面区域
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【详解】由对称性可得
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17．（本题满分10分）

设函数
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这是一个二阶常用系数线性非齐次方程．
对应齐次方程的通解为：
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18．（本题满分10分）
求幂级数
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19．（本题满分10分）
设函数
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【详解】
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20．（本题满分11分）

设
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（1） 求方程组
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（2） 求满足
[image: image198.wmf]E

AB

=

的所有矩阵．
【详解】（1）对系数矩阵A进行初等行变换如下：
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得到方程组
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（2）显然B矩阵是一个
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对矩阵
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由方程组可得矩阵B对应的三列分别为


[image: image208.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

-

+

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

-

-

=

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

1

3

2

1

0

1

1

2

1

4

3

2

1

c

x

x

x

x

，
[image: image209.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

-

+

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

-

-

=

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

1

3

2

1

0

4

3

6

2

4

3

2

1

c

y

y

y

y

，
[image: image210.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

-

+

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

-

=

÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

1

3

2

1

0

1

1

1

3

4

3

2

1

c

z

z

z

z

，
即满足
[image: image211.wmf]E

AB

=

的所有矩阵为


[image: image212.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

+

+

-

+

-

+

+

-

+

-

-

-

-

-

=

3

2

1

3

2

1

3

2

1

3

2

1

3

1

3

4

3

1

2

1

2

3

2

1

1

6

2

c

c

c

c

c

c

c

c

c

c

c

c

B


其中
[image: image213.wmf]3

2

1

c

c

c

,

,

为任意常数．
21．（本题满分11分）

证明
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【详解】证明：设
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分别求两个矩阵的特征值和特征向量如下：
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所以B的
[image: image226.wmf]n

个特征值也为
[image: image227.wmf]0

3

2

1

=

=

=

=

n

n

l

l

l

l

L

,

；

对于
[image: image228.wmf]1

-

n

重特征值
[image: image229.wmf]0

=

l

，由于矩阵
[image: image230.wmf]B

B

E

-

=

-

)

(

0

的秩显然为1，所以矩阵B对应
[image: image231.wmf]1

-

n

重特征值
[image: image232.wmf]0

=

l

的特征向量应该有
[image: image233.wmf]1

-

n

个线性无关，进一步矩阵B存在
[image: image234.wmf]n

个线性无关的特征向量，即矩阵B一定可以对角化，且
[image: image235.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

0

0

L

l

~

B


从而可知
[image: image236.wmf]n

阶矩阵
[image: image237.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

1

1

1

1

1

1

1

1

1

L

M

M

M

L

L

与
[image: image238.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

n

0

0

2

0

0

1

0

0

L

M

M

M

L

L

相似．
22．（本题满分11分）

设随机变量X的分布为
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（1） 求
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（2） 求期望
[image: image244.wmf]).

(

Y

E


【详解】（1）分布函数
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（2）概率密度函数为
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23．（本题满分11分）

设随机变量X，Y的概率分布相同，X的概率分布为
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（1） 求二维随机变量
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[详解]由于X，Y的概率分布相同，故
[image: image261.wmf]3

2

1

3

1

0

=

=

=

=

)

(

,

)

(

X

P

X

P

，
[image: image262.wmf]3

2

1

3

1

0

=

=

=

=

)

(

,

)

(

Y

P

Y

P

，

显然
[image: image263.wmf]3

2

=

=

EY

EX

，
[image: image264.wmf]9

2

=

=

DY

DX


相关系数
[image: image265.wmf](

)

9

2

9

4

2

1

-

=

-

=

=

=

XY

E

DY

DX

EXEY

XY

E

DY

DX

Y

X

COV

XY

)

(

)

,

(

r

，
所以
[image: image266.wmf]9

5

=

)

(

XY

E

．
而
[image: image267.wmf])

,

(

)

(

1

1

1

1

=

=

´

´

=

Y

X

P

XY

E

，所以
[image: image268.wmf]9

5

1

1

=

=

=

)

,

(

Y

X

P

，从而得到
[image: image269.wmf])

,

(

Y

X

的联合概率分布：


[image: image270.wmf]9

5

1

1

=

=

=

)

,

(

Y

X

P

，
[image: image271.wmf]9

1

1

0

=

=

=

)

,

(

Y

X

P

，
[image: image272.wmf]9

1

0

1

=

=

=

)

,

(

Y

X

P

，
[image: image273.wmf]9

2

0

0

=

=

=

)

,

(

Y

X

P


（2）
[image: image274.wmf].

)

,

(

)

(

)

(

9

4

1

1

1

1

1

1

=

=

=

-

=

>

+

-

=

£

+

Y

X

P

Y

X

P

Y

X

P


PAGE  
1

_1450484729.unknown

_1450494221.unknown

_1450494952.unknown

_1450495717.unknown

_1450496805.unknown

_1450498267.unknown

_1450498480.unknown

_1450498808.unknown

_1450498850.unknown

_1450498919.unknown

_1450498954.unknown

_1450498973.unknown

_1450498944.unknown

_1450498889.unknown

_1450498841.unknown

_1450498687.unknown

_1450498568.unknown

_1450498662.unknown

_1450498304.unknown

_1450498329.unknown

_1450498278.unknown

_1450498293.unknown

_1450498039.unknown

_1450498078.unknown

_1450498095.unknown

_1450498062.unknown

_1450497479.unknown

_1450497723.unknown

_1450497979.unknown

_1450497988.unknown

_1450497945.unknown

_1450497779.unknown

_1450497895.unknown

_1450497734.unknown

_1450497603.unknown

_1450497684.unknown

_1450497710.unknown

_1450497639.unknown

_1450497530.unknown

_1450497557.unknown

_1450497504.unknown

_1450497308.unknown

_1450497383.unknown

_1450497389.unknown

_1450497151.unknown

_1450497254.unknown

_1450497283.unknown

_1450496872.unknown

_1450496052.unknown

_1450496251.unknown

_1450496348.unknown

_1450496762.unknown

_1450496325.unknown

_1450496117.unknown

_1450496224.unknown

_1450496090.unknown

_1450495906.unknown

_1450495931.unknown

_1450495968.unknown

_1450495919.unknown

_1450495818.unknown

_1450495858.unknown

_1450495733.unknown

_1450495336.unknown

_1450495410.unknown

_1450495538.unknown

_1450495572.unknown

_1450495469.unknown

_1450495367.unknown

_1450495390.unknown

_1450495357.unknown

_1450495043.unknown

_1450495123.unknown

_1450495219.unknown

_1450495320.unknown

_1450495189.unknown

_1450495086.unknown

_1450494974.unknown

_1450494984.unknown

_1450494962.unknown

_1450494442.unknown

_1450494679.unknown

_1450494749.unknown

_1450494882.unknown

_1450494910.unknown

_1450494853.unknown

_1450494724.unknown

_1450494734.unknown

_1450494712.unknown

_1450494556.unknown

_1450494651.unknown

_1450494611.unknown

_1450494640.unknown

_1450494513.unknown

_1450494528.unknown

_1450494471.unknown

_1450494295.unknown

_1450494346.unknown

_1450494417.unknown

_1450494373.unknown

_1450494311.unknown

_1450494325.unknown

_1450494254.unknown

_1450494270.unknown

_1450494229.unknown

_1450488082.unknown

_1450488801.unknown

_1450489154.unknown

_1450489516.unknown

_1450489642.unknown

_1450489687.unknown

_1450490038.unknown

_1450490044.unknown

_1450489921.unknown

_1450489672.unknown

_1450489577.unknown

_1450489623.unknown

_1450489532.unknown

_1450489259.unknown

_1450489394.unknown

_1450489505.unknown

_1450489281.unknown

_1450489199.unknown

_1450489217.unknown

_1450489180.unknown

_1450488964.unknown

_1450489043.unknown

_1450489085.unknown

_1450488995.unknown

_1450488904.unknown

_1450488925.unknown

_1450488891.unknown

_1450488451.unknown

_1450488470.unknown

_1450488769.unknown

_1450488678.unknown

_1450488693.unknown

_1450488515.unknown

_1450488464.unknown

_1450488254.unknown

_1450488323.unknown

_1450488395.unknown

_1450488309.unknown

_1450488152.unknown

_1450487434.unknown

_1450487752.unknown

_1450487851.unknown

_1450488048.unknown

_1450487769.unknown

_1450487574.unknown

_1450487659.unknown

_1450487509.unknown

_1450487440.unknown

_1450485020.unknown

_1450487396.unknown

_1450487224.unknown

_1450487257.unknown

_1450485099.unknown

_1450485053.unknown

_1450484900.unknown

_1450484961.unknown

_1450484836.unknown

_1450478439.unknown

_1450482411.unknown

_1450482753.unknown

_1450484471.unknown

_1450484591.unknown

_1450484651.unknown

_1450484492.unknown

_1450484431.unknown

_1450484456.unknown

_1450484056.unknown

_1450484171.unknown

_1450484187.unknown

_1450484081.unknown

_1450482972.unknown

_1450482630.unknown

_1450482651.unknown

_1450482675.unknown

_1450482645.unknown

_1450482498.unknown

_1450482554.unknown

_1450481884.unknown

_1450482195.unknown

_1450482310.unknown

_1450482330.unknown

_1450482368.unknown

_1450482235.unknown

_1450482083.unknown

_1450482171.unknown

_1450481937.unknown

_1450478938.unknown

_1450479375.unknown

_1450479399.unknown

_1450479319.unknown

_1450479087.unknown

_1450479106.unknown

_1450478813.unknown

_1450478895.unknown

_1450478454.unknown

_1450478587.unknown

_1450474447.unknown

_1450475169.unknown

_1450478112.unknown

_1450478344.unknown

_1450478411.unknown

_1450478133.unknown

_1450478078.unknown

_1450478105.unknown

_1450478004.unknown

_1450474828.unknown

_1450474994.unknown

_1450475015.unknown

_1450474956.unknown

_1450474766.unknown

_1450474780.unknown

_1450474652.unknown

_1450473019.unknown

_1450474223.unknown

_1450474419.unknown

_1450474232.unknown

_1450474363.unknown

_1450473061.unknown

_1450473169.unknown

_1450473191.unknown

_1450473216.unknown

_1450473101.unknown

_1450473039.unknown

_1450471984.unknown

_1450472124.unknown

_1450472176.unknown

_1450472100.unknown

_1450471958.unknown

_1450471972.unknown

_1450471946.unknown

