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University Examinations 2019/2020  

SECOND YEAR, SECOND SEMESTER EXAMINATION FOR BACHELOR OF SCIENCE 
STATISTICS AND BACHELOR OF SCIENCE ACTUARIAL SCIENCE 

 
SMA 3254: LINEAR ALGEBRA II 

 
DATE: OCTOBER 2020         TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Let ℝ� � ℝ be defined by ���, �	 � � 
 � 
 1 show that � is not linear.  

          (4 marks) 

b) Let � � �4,3	�ℝ� and { })5,2(),3,1( 21 == ff be a basis of ℝ�.  Find the coordinate vector 

of � relative to { }if         (5 marks) 

c) Let 
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A  compute the minors and co-factors of elements in 2nd column. 

          (6 marks) 

d) Consider the basis 

{ } { })0,0,1(),0,1,1(),1,1,1()1,0,0()0,1,0(),0,0,1( 321321 ====== fffandeee  

For vector � � ��, �, �	 ℮ℝ�, find 

(i) ����  and        (2 marks) 

(ii) ����        (3 marks) 
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e) Compute the determinant of            
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A      (4 marks) 

f) Compute the eigen values of  
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B       (6 marks) 

      

QUESTION TWO (20 MARKS) 

a) Given that � � �1 −2
4 5   and !�"	 � "� − 3" 
 7    

Find !��	          (5 marks) 

b) Let 
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A  be a matrix of 22: PPT → with respect to the basis { }321 ,, VVV  

where 
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Find  

(i) [ ] [ ] [ ]BBB VTVTVT )(,)(,)( 321      (3 marks) 

(ii) )(),(),( 321 VTVTVT       (9 marks) 

c) Define the trace of a matrix A.      (3 marks) 

QUESTION THREE (20 MARKS) 

Let �: ℝ� → ℝ�  be the linear mapping defined by )35,423(),,( tyxtyxzyxT +−−+=   

a) Find the matrix representation of � relative to the following basic of &'� and &'�. 

{ })0,0,1(),0,1,1(),1,1,1( 321 === fff and { })5,2(),3,1( 21 == gg   (10 marks) 
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b) Verify that for any vector ��ℝ�; ����
)��	� � ����	�)    (10 marks) 

QUESTION FOUR (20 MARKS) 

a) Let � be the vector space polynomials of degree less or equal to 2, i.e. 

{ }EIRcbacbtatV ,,:2 ++=  given that ,652 2 +−= ttV find [ ]eV relative to the basis 

{ }2
321 )1(,1,1 −=−== tetee        (6 marks) 

b) Prove that non-zero eigen vectors of a matrix belonging to distinct eigen values are 

linearly independent.        (10 marks) 

c) Find 
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       (4 marks) 

QUESTION FIVE (20 MARKS) 

a)  Find the characteristic polynomial, minimal polynomial and eigen values of the matrix. 
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A        (12 marks) 

b) Let �: ℝ� → ℝ�  be a linear mapping defined by ).2,24(),( yxyxyxT +−=   compute 

the matrix of � in the basis *+,-�1,1	, +�- �−1,0	/      (8 marks) 


