
2010年全国硕士研究生入学统一考试
数学二试题
一、选择题(1~8小题,每小题4分,共32分.下列每题给出的四个选项中,只有一个选项符合题目要求的,请将所选项前的字母填在答题纸指定位置上.)
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(7) 设向量组
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二、填空题(9~14小题,每小题4分,共24分.请将答案写在答题纸指定位置上.)

(9)  3阶常系数线性齐次微分方程
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三、解答题(15~23小题,共94分.请将解答写在答题纸指定位置上.解答应写出文字说明、证明过程或演算步骤.)
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(17)(本题满分10分)
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一个高为l的柱体形贮油罐,底面是长轴为
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(21) (本题满分10分)

设函数
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数学二试题参考答案
一、选择题
(1)【答案】 (B).

【解析】因为
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(3)【答案】 (C).
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(4)【答案】 (D).
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[image: image159.wmf]0

x

=

与
[image: image160.wmf]1

x

=

都是瑕点.应分成


[image: image161.wmf](

)

(

)

(

)

222

1

11

2

1

00

2

ln1ln1ln1

mmm

nnn

xxx

dxdxdx

xxx

---

=+

òòò

,

用比较判别法的极限形式,对于
[image: image162.wmf](

)

2

1

2

0

ln1

m

n

x

dx

x

-

ò

,由于
[image: image163.wmf]1

2

1

0

12

[ln(1)]

lim1

1

m

n

x

nm

x

x

x

+

®

-

-

=

.

显然,当
[image: image164.wmf]12

01

nm

<-<

,则该反常积分收敛.

当
[image: image165.wmf]12

0

nm

-£

,
[image: image166.wmf]1

2

1

0

[ln(1)]

lim

m

x

n

x

x

+

®

-

存在,此时
[image: image167.wmf](

)

2

1

2

0

ln1

m

n

x

dx

x

-

ò

实际上不是反常积分,故收敛.

故不论
[image: image168.wmf],

mn

是什么正整数,
[image: image169.wmf](

)

2

1

2

0

ln1

m

n

x

dx

x

-

ò

总收敛.对于
[image: image170.wmf](

)

2

1

1

2

ln1

m

n

x

dx

x

-

ò

,取
[image: image171.wmf]01

d

<<

,不论
[image: image172.wmf],

mn

是什么正整数,


[image: image173.wmf]1

2

1

1

2

11

[ln(1)]

limlimln(1)(1)0

1

(1)

m

n

m

xx

x

x

xx

x

d

d

--

®®

-

=--=

-

,

所以
[image: image174.wmf](

)

2

1

1

2

ln1

m

n

x

dx

x

-

ò

收敛,故选(D).

 (5) 【答案】 (B).

【解析】
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 (6) 【答案】 (D).

【解析】
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 (7) 【答案】 (A)．

【解析】由于向量组
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线性表示,所以
[image: image189.wmf](I)(II)

rr

£

,即


[image: image190.wmf]11

(,,)(,,)

rs

rrs

aabb

££

LL


若向量组
[image: image191.wmf]I

线性无关,则
[image: image192.wmf]1

(,,)

r

rr

aa

=

L

,所以
[image: image193.wmf]11

(,,)(,,)

rs

rrrs

aabb

=££

LL

,即
[image: image194.wmf]rs

£

,选(A).

(8) 【答案】 (D).
【解析】：设
[image: image195.wmf]l

为
[image: image196.wmf]A

的特征值,由于
[image: image197.wmf]2

AAO

+=

,所以
[image: image198.wmf]2

0

ll

+=

,即
[image: image199.wmf](1)0

ll

+=

,这样
[image: image200.wmf]A

的特征值只能为-1或0. 由于
[image: image201.wmf]A

为实对称矩阵,故
[image: image202.wmf]A

可相似对角化,即
[image: image203.wmf]A

L

:

, 
[image: image204.wmf]()()3

rAr

=L=

,因此,
[image: image205.wmf]1
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,即
[image: image206.wmf]1
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二、填空题
(9)【答案】
[image: image207.wmf]2

123

cossin

x

yCeCxCx

=++

.

【解析】该常系数线性齐次微分方程的特征方程为 
[image: image208.wmf]32

220

lll

-+-=

,因式分解得


[image: image209.wmf](
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,

解得特征根为
[image: image210.wmf]2,

i

ll

==±

,所以通解为　
[image: image211.wmf]2
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cossin

x

yCeCxCx

=++

.

(10) 【答案】
[image: image212.wmf]2

yx

=

.

【解析】因为
[image: image213.wmf]3
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=

,所以函数存在斜渐近线,又因为


[image: image214.wmf]333
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,所以斜渐近线方程为
[image: image215.wmf]2
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=

.

(11)【答案】
[image: image216.wmf](
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【解析】由高阶导数公式可知
[image: image217.wmf]()
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 EMBED Equation.DSMT4  [image: image218.wmf]1
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所以  
[image: image219.wmf](
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,

即
[image: image220.wmf]()
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.

(12)【答案】
[image: image221.wmf](

)

21

e

p

-

.

【解析】因为 
[image: image222.wmf]0

qp

££

,所以对数螺线
[image: image223.wmf]re

q

=

的极坐标弧长公式为


[image: image224.wmf](
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=
[image: image225.wmf]0
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=
[image: image226.wmf](
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.

(13)【答案】3
[image: image227.wmf]cm/s

.

【解析】设
[image: image228.wmf](),()

lxtwyt

==

,由题意知,在
[image: image229.wmf]0
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=

时刻
[image: image230.wmf]00
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,且
[image: image231.wmf]0
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[image: image232.wmf]0
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,设该对角线长为
[image: image233.wmf]()
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,则 
[image: image234.wmf]22
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,所以
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所以             
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(14)【答案】3.
【解析】由于
[image: image237.wmf]1111
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,所以


[image: image238.wmf]11111
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因为
[image: image239.wmf]2
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,所以
[image: image240.wmf]1
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,因此


[image: image241.wmf]111
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.

三、解答题

[image: image242.wmf](15)

【解析】因为
[image: image243.wmf]222
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所以
[image: image244.wmf]22
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,令
[image: image245.wmf]()0
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,则
[image: image246.wmf]0,1
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.

又
[image: image247.wmf]2
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,则
[image: image248.wmf]2
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,所以


[image: image249.wmf]22
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是极大值.

而
[image: image250.wmf]1
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,所以
[image: image251.wmf](1)0

f
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为极小值.

又因为当
[image: image252.wmf]1
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时,
[image: image253.wmf]()0
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；
[image: image254.wmf]01
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时,
[image: image255.wmf]()0
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；
[image: image256.wmf]10
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时,
[image: image257.wmf]()0
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；
[image: image258.wmf]1
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时,
[image: image259.wmf]()0
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,所以
[image: image260.wmf]()

fx

的单调递减区间为
[image: image261.wmf](,1)(0,1)
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,
[image: image262.wmf]()

fx

的单调递增区间为
[image: image263.wmf](1,0)(1,)
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.
(16) 【解析】 (I)当
[image: image264.wmf]01
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时
[image: image265.wmf]0ln(1)
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,故
[image: image266.wmf][
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则                    
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[image: image271.wmf](
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,

根据夹逼定理得
[image: image273.wmf](
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,所以
[image: image274.wmf]lim0
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 (17)【解析】根据题意得
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即
[image: image277.wmf](

)

(

)

(

)

(

)

2

22261

tttt

yy

¢¢¢

+-=+

,整理有
[image: image278.wmf](
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[image: image279.wmf](
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[image: image280.wmf](
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,即
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所以
[image: image282.wmf](
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,
[image: image283.wmf]1
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.因为
[image: image284.wmf](
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,所以
[image: image285.wmf]0
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,故
[image: image286.wmf](
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[image: image287.wmf](

)

(

)

31

ttt

y

¢

=+

,
故
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又由
[image: image289.wmf](
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[image: image290.wmf]1
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,故
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(18)【解析】油罐放平,截面如图建立坐标系之后,边界椭圆的方程为：

[image: image1.wmf](
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[image: image292.wmf]22
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阴影部分的面积


[image: image293.wmf]22
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令
[image: image294.wmf]sin,
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时
[image: image295.wmf];
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时
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所以油的质量
[image: image298.wmf]23
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(19)【解析】由复合函数链式法则得


[image: image299.wmf]uuuuu
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故
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所以　　　　　　　　　　　
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或
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.又因为当
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【解析】
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(21)【解析】令
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,对于
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[image: image330.wmf](

)

(

)

11

0

22

FFF

x

æö

¢

-=

ç÷

èø

．

对于
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两式相加得　　　　　　　　　　
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(22) 【解析】因为方程组有两个不同的解,所以可以判断方程组增广矩阵的秩小于3,进而可以通过秩的关系求解方程组中未知参数,有以下两种方法.

方法1：( I )已知
[image: image338.wmf]Axb

=

有2个不同的解,故
[image: image339.wmf]()()3
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,对增广矩阵进行初等行变换,得
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当
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方法2：已知
[image: image352.wmf]Axb
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有2个不同的解,故
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,因此
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知
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( II ) 对增广矩阵做初等行变换
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可知原方程组等价为
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因此
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