
一、填空题

1. 【答案】 5
8
.

因为 �与 �相互独立，有� �� = � � � � = 1
3
∗ 1
3
= 1
9

又因 �与 �互不相容, �与�互不相容，有

� �� = � �� = � ��� = 0.  

� � ∪ �∣� ∪ � ∪ � =
� � ∪ � ∩ � ∪ � ∪ �

� � ∪ � ∪ � =
� � ∪ �

� � ∪ � ∪ �

=
� � + � � − � ��

� � + � � + � � − � �� − � �� − � �� + � ���

=
1
3 +

1
3−

1
9

1
3 +

1
3 +

1
3− 0 −

1
9− 0 + 0

=
5
8 .

  

2.【答案】��2 + �3

解：因为 �, � ∼ � �, �; �2, �2; 0 ,
所以 � ∼ � �, �2 , � ∼ � �, �2 且 �, �相互独立.
则 � ��2 = �� ⋅ � �2 = �� ⋅ �� + �� 2 = � �2 + �2 = ��2 + �3.

3.【答案】2
3

解由随机变量 �的概率密度 � � =
�
2
, 0 < � < 2,

0, 其他,
，可知�的分布函数

� � =

0, � < 0,
�2

4
, 0 ≤ � < 2, �� =

0

2
�� � � d� =

0

2
�� ⋅

�
2
 d� =

4
3
,

1, � ≥ 2,

�{� � > ��− 1} = � � � >
4
3
− 1 = �

�2

4
>
1
3

= � � >
2
3

=
2
3

2 �
2�  d� =

2
3
.

  

故应填
2
3
.
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4.【答案】1− 1
e

解由于 � ∼ � 1 , � > 0,则由指数分布的分布函数有

�{� ≤ � + 1∣� > �} =
�{� > �, � ≤ � + 1}

�{� > �}
=
�{� < � ≤ � + 1}
1− �{� ≤ �}

=
1− e− �+1 − 1− e−�

1− 1− e−�
=
e−� − e−�−1

e−�
= 1− e−1 = 1−

1
e

  

5.【答案】 8.2,10.8
解 �的置信区间为 �‾ − ��

2
�− 1 �

�
, �‾ + ��

2
� − 1 �

�
.

已知 �‾ = 9.5,置信上限为 10.8,则 ��
2
� − 1 �

�
= 1.3,所以置信下限为 8.2.

故应填 8.2,10.8 .

二、选择题

1.【答案】C.
【解析】 � 2� − � + 1 = 4� � + � � − 4Cov �, �

由 �− � 0,3 , � � = 3−0 2

12
= 3
4
；

� ∼ � 2 , � � = 2  

所以 � 2� − � + 1 = 4� � + � � − 4Cov �, � = 9,选（C）.
2.【答案】D.

【解析】由题意 � � = 1
2�
e−

�2

2 , −∞ < � <+∞

且��∣� �∣� =
1
2�

e−
�−� 2

2 , −∞ < � <+∞,  

所以 � �, � = �� � ��∣� �∣� = 1
2�
e−

�2+ �−� 2

2 ,−∞ < �, � <+∞

又� �� =
−∞

+∞

−∞

+∞
��� �� �, � d� d� =

−∞

+∞
��

1
2�

e−
�2
2  d�

−∞

+∞
��

1
2�

e−
�−� 2

2  d�

=
−∞

+∞
�2�

1
2�

e−
�2
2  d� = 1

  

又因为



�� � =
−∞

+∞
�� �, � d� =

−∞

+∞ 1
2�

� e−
�2+2�2−2��

2  d� =
1
2�

e−
�2
2

−∞

+∞
e− �2−��� d�

=
1
2�

e−
�2
4

−∞

+∞
e− �−22

2

�  d� =
1
2 �

e−
�2
4 , −∞ < � <+∞

  

故 � ∼ � 0,2 , � � = 2;
所以

��� =
Cov �, �
� � � �

=
� �� − � � � �

� � � �
=
1− 0
2

=
2
2
,选 (D).  

3.【答案】D
【解析】 �, �, �中恰有一个事件发生即 � ∪ � ∪ � − �� ∪ �� ∪ �� .因为
� �� = 0 ,故 � ��� = 0.所以恰有一个事件发生可以只考虑 � ∪ � ∪ � − �� ∪
�� 的概率

� � ∪ � ∪ � − �� ∪ �� = � � + � � + � � − � �� − � �� − � �� − � ��

=
1
4 +

1
4 +

1
4−

1
12−

1
12−

1
12−

1
12 =

5
12

  

答案选(D).

4.【答案】A
解由 � 1 + � = � 1− � 可知, � � 关于 � = 1对称,所以 −∞

1 �∫ � d� =

1
+∞ �∫ � d� = 0.5.又已知 0

2�∫ � d� = 0.6,则 0
1 �∫ � d� = 1

2 �∫ d� = 0.3.
所以, �{� < 0} = −∞

0 �∫ � d� = −∞
1 �∫ � d�− 0

1 �∫ � d� = 0.2.故应选 A.

5.【答案】D
解若显著性水平 � = 0.05时可接受 �0,则检验统计量 � ≤ �0.025,则 � ≤ �0.005.
故应选 D.

三、

解: (1)设 � = “取出的一个球是白球”,再设 �� = “取到了第 �箱”, � = 1,2,3,则由全概
率公式有

� � =
�=1

3

�� �� � �∣�� =
1
3
1
5
+
3
6
+
5
8 =

53
120  

(2) � �1∣� = � �1 � �∣�1
� �

=
1
3×

1
5

53
120

= 1
15
× 120

53
= 8
53

四、解：(1)利用卷积公式



�� � =
−∞

+∞
��� � �� � − � ��

=
−∞

+∞ 1
2�

� �−
�2
2

1
2�2

�−
�−� 2

2 �� =
1
2� −∞

+∞ 1
2�

� �−�
2+�−12�

2
��

=
1
2� −∞

+∞ 1
2�

� �
− �−12

2 2

�−
1
4�
2
�� =

1
2� 2

�−
1
4�
2

−∞

+∞ 1
2� 2

� �
−12 2�− 1

2
�2
� 2� −

�
2

=
1
2� 2

�
1

2 2
2
�2

  

故有: � ∼ � 0,2 = � 0, 12 + 12

(2)若 �1,⋯, ��为独立 n个正态变量, �� ∼ � ��, ��2

� = 1, � ,则 Z = � + �=1
� ��∑ ��亦为正态变量 �1,⋯, ��不全为 0）且

Z ∼ � � +
�=1

�

��� ��,
�=1

�

��2� ��2   

五、

解:� ∼ � 2,
1
3

� ∼ � 0,1  �� � =
0, � < 0
�, 0 ≤ � < 1
1, � ≥ 1

�� � = � � ≤ � = � � + � ≤ �
= � � = 0 � � ≤ � + � � = 1 � � ≤ � − 1 + � � = 2 � � ≤ � − 2

=
4
9
�� � +

4
9
�� � − 1 +

1
9
�� � − 2

=

0, � < 0
4
9 � , 0 ≤ � < 1

4
9
+
4
9

� − 1 =
4
9
�, 1 ≤ � < 2

1
9
� +

2
3

, 2 ≤ � < 3

1 , � ≥ 3

=

0, � < 0
4
9 �, 0 ≤ � < 2

1
9
� +

2
3
, 2 ≤ � < 3

1, � ≥ 3

  

�� = � � + � = �� + �� =
2
3 +

1
2 =

7
6   

六、解:

(1)由题设
�� = �1+�2

2

�� = ��2 − �� 2 = �1−�2
2

12



⇒
�1 + �2 = 2��

�2 − �1 = 2 3 ��2 − �� 2  

解得:
�1 = ��− 3 ��2 − �� 2

�2 = �� + 3 ��2 − �� 2

于是 �1, �2矩估计为
�̂1 = �‾ − 3�∗

�̂2 = �‾ + 3�∗
�∗ = �∗2

（2）似然函数 � �1,⋯, ��; �1, �2 =
1

�1−�2
� , �1 ≤ �1 ≤ �2

0, 其它

=
1

�2 − �1
� , �1 ≤ � 1 ≤ ⋯ ≤ � � ≤ �2

0, 其它

  

∴利用似然估计定义:

�1, �2似然估计为 :
��1 = � 1

��2 = � �
 

七、

解:令 �.表示器皿产生了甲类细菌而没有产生乙类细菌事件,而 ��表示产生了 �个
细菌的事件 � = 1,2,3,… 。
于是有:

� =
�=1

�

��� �

� � =
�=1

∞

�� �� � �∣�� =
�=1

∞
��

�!� �−�
1
2

�

 

= �−�
�=1

∞ �
2

�

�!� = �−� �
�
2 − 1 = �−

�
2 − �−�

  


	2022年度概率论与数理统计模拟试题答案


