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Question 1: 

Vacancy (Each blank 3 marks) 

 

(1) There are two events A and B. P(A)=0.1, P(A B)=0.4.  

If A and B are mutually exclusive, P(B)=          .  

If A and B are mutually independent, P(B)=          . 

(2)  Suppose the random variable X～U(a,b). E(X)=5, D(X)=3, a=      , b=      . 

(3)  Let )2(,,, 21 nXXX n be a sample from ),( 2N . 
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      (4)  Let 1 10, ,X X  be a sample from ),( 2N . We can calculate the sample mean 5    

         and sample variance 0.25 are respectively.   and 2  are unknown parameters.      
           The confidence interval of    with confidence level 95% is [       ,        ].  

The confidence interval of 2  with confidence level 95% is [       ,        ]. 
 

 

 
Question 2: (14 marks) 

5 of the 8 guns have been calibrated，3 have not been calibrated. The probability of a 
shooter hitting a target with a calibrated gun is 0.8; The probability of the shooter hitting 
target using an uncalibrated gun is 0.3.  
(a) Find the probability of the shooter not hitting target;  
(b) Now take one of the 8 guns and shoot, the result is that the shooter hits the target.  

Find the probability that the gun used to shoot is a calibrated gun. 

 

 

 

 

 
Question 3: (14 marks) 
Suppose that the probability density function of the continuous random variable X is 

 
Find: 
(a) The value of constant c;  

(b) 
3

P );
12 3

X
 
 （   

(c) E(X). 
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Question 4: (14 marks) 
Suppose that the joint probability density of two random variables X and Y are given by 

3 (2 ), 0 1,0
( , )

0, .

c y x x y x
f x y

elsewhere

      
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

， 

Find:  
(a) The value of constant c; 
(b) The marginal densities ( ),   ( )X Yf x f y ;  

(c) Whether the two random variables X and Y are independent or not? 
(Please give your reason); 

(d) E(XY) 

 

 

Question 5: (14 marks) 

Suppose           is a sample from X, and the probability density function of X is 
2 , 0, 
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where      Find:  

(a) The moment estimator of  ;             

(b) The maximum likelihood estimator of  . 
 

 

Question 6: (14 marks) 

The capacities (in ampere-hours) of 10 batteries were recorded as follows:  

102, 97, 101, 103, 101, 98, 99, 104, 103, 98 

Under the assumption that the capacity is normal distributed as 

Question: at level of significance 0.05,  

(a) test 0 1: 100 : 100,H H            (b) test 2 2
0 1: 2.5 : 2.5.H H      

 

The t distribution table and the 2  distribution table 

9 (0.025) 2.2622t   
9 (0.05) 1.8331t  10 (0.025) 2.2281t  10 (0.05) 1.8125t 

2
9 (0.025) 19.023   2

9 (0.05) 16.919  2
9 (0.975) 2.700  2

9 (0.95) 3.325   

2
10 (0.025) 20.483   2

10 (0.05) 18.307  2
10 (0.975) 3.247  2

10 (0.95) 3.940   
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Appendix : 

 


