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1. (10%) Row reduce the following matrix to reduced echelon form, and list the pivot columns. 

1 4 7 10

2 5 8 11

3 6 9 12

 
 
 
  

 

 

2. (10%) Find the general solution of the system whose augmented matrix is given below. 

2 4 3

6 12 9

4 8 6

 
  
    

 

3. (10%) For 
1 0

2 4

 
   

A , define 2 2:T R R  by  T x Ax . Find the images under T of 

 
1

4

 
  
 

u , 
2

3

 
  
 

v , and 
3

7

 
   

 
u v . 

 

 

4. (10%) Let 
1 3

2 5

 
  
 

A ， 1 2 3 4

3 1 2 2
,   ,   ,   

5 2 3 7

       
                 

b b b b . Find 1A , and use it to 

 solve the four equations 1 2 3 4,   ,   ,      Ax b Ax b Ax b Ax b . 

 

 

5. (10%) Let the matrix 
2 3

4 5

 
    

A . Please find the eigenvalues and the corresponding 

 eigenvectors of A. 

 

 

 

6. Let A and B be two events associated with an experiment. Suppose that P(A)=0.4 while 

  P( BA )=0.7. Let P(B)=p. 

(a) (5%) For what choice of p are A and B mutually exclusive? 

(b) (5%) For what choice of p are A and B independent? 
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7. (10%) Let )sin()( XtaXG    where ,a  and t are constants and X is a random variable.  

If X has the probability density function (pdf) 





 

otherwise

xxf X

0

20
2

1
)( 

 , 

find the mean E[G(X)] and variance Var[G(X)]. (Note:
2

2cos1
cos2  

 ) 

 

 

8. Let nXXX ,...,, 21 be a sample of values from a Gaussian (normal) population having mean and  

variance 2 . The sample mean is defined by 



n

i
iX

n
X

1

1
, and the sample variance is defined 

by
 

1
1

2

2








n

XX
S

n

i
i

. 

(a) (10%) Show that the moment generating function ( ][)( tXeEt  ) of a Gaussian random 

   variable X with mean and variance 2 is given by









2

exp)(
22t

tt
 . 

(b) (10%) Show that X  is a Gaussian random variable with mean and variance
n

2
.  

(Hint: use the result of (a)) 

 (c) (10%) Find E[ 2S ]. 

 


