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Question 1: 

Vacancy (Each blank 3 marks) 
 

(1)  There are two events ,A B . Let  ( ) . , ( ) . 0 7 0 4P A P B , 5.0)( BAP , then

)|( BAP           . 

(2) Suppose the discrete random variable X takes values -3, 0 and 1. It is also known that 
. Thus _______)( XVar . 

(3) Suppose the random variable ~ ( , ), ( ) 2.4 ( ) 1.44 X B n p E X Var X ， ，then 

____, _____n p   . 

(4) Let be a sample from . Let 
， 

then )( Xn ～         , _______)S( 2 E . 

(5) Let 101 ,, XX  be the sample from a normal population ),(~ 2NX ， with 6X  and 

2.56S2  ，thus the 95 percent confidence interval estimate of  is 

[          ,           ]，and the 95 percent confidence interval estimate of 2 is 

[          ,           ]. 

 

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   

   

 

 

Part 2: Calculation (14 marks each; Do show all your answer in detail) 
 
(1) A new test has been devised for detecting a particular type of cancer. If the test is  

applied to a person who has this type of cancer, the probability that the person will have a  

positive reaction is 0.95 and the probability that the person will have a negative reaction is 0.05. 

If the test is applied to a person who does not have this type of cancer, the probability that the  

person will have a positive reaction is 0.05 and the probability that the person will have a  

negative reaction is 0.95. Suppose that in the general population, one person out of every  

1,000 people has this type of cancer. A person is selected at random and the test is  

implemented, 

 (a) What is the probability that the person has a positive reaction? 

(b) What is the probability that the person has this type of cancer under a positive reaction? 
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(2) Suppose that the probability density function of the continuous random variable X is  

 

 
Let . 

Find: (a) fY(y), the probability density function of Y; (b) ; (c) E(Y). 

 

 
(3) Suppose that the joint probability density of two random variables X and Y are given by 

 

Find:  
(a) the constant c and the marginal densities ( ),   ( )X Yf x f y ;  

(b) whether the two random variables X and Y are independent or not 
 (Please give your reason); 

(c) E(X), E(Y). 

 

 

(4) Suppose                      is a sample from X, and the probability density function of X is 

 , 0,  
( ; )

0, 0,

xe x
f x

x




 
 



 

where  ,  Find:  

(a) the moment estimator  of  ;             

(b) the maximum likelihood estimator  of  ; 

(c) whether the moment estimator   of parameter  is unbiased or not (Please 
give your reason). 

 

 

(5) Suppose the grade of subject Probability and Statistics is distributed as . A 

sample of 25 students are selected and their grades are calculated with mean 76.5, 

standard deviation 9.5. Question: at level of significance 0.05, 

(a) can we accept μ= 75？  

(b) can we accept σ=10？ 

 

 

 

The t distribution table and the 2  distribution table 
0639.2)025.0(24 t  7109.1)05.0(24 t  0595.2)025.0(25 t  7081.1)05.0(25 t  

364.39)025.0(2
24   415.36)05.0(2

24   646.40)025.0(2
25   652.37)05.0(2

25   

401.12)975.0(2
24   848.13)95.0(2

24   120.13)975.0(2
25   611.14)95.0(2

25   

 
  

),( 2N

Obtained 
score 

 

Obtained 
score 

 

Obtained 
score 

 

Obtained 
score 

 

1 2,  nX X X



BDIC  Semester One  Academic Year (2016 – 2017) 

Page 4 of 4 

Appendix : 

 


