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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY 
SCHOOL OF BIOLOGICAL, PHYSICAL, MATHEMATICS AND ACTUARIAL SCIENCES
UNIVERSITY EXAMINATION FOR DEGREE OF BACHELOR OF   SCIENCE ACTUARIAL SCI., BED SCI/ARTS
2ND   YEAR 1ST SEMESTER 2021/2022 ACADEMIC YEAR
 (MAIN)
COURSE CODE: WMB 9203
COURSE TITLE: LINEAR ALGEBRA II
EXAM VENUE:                                STREAM: (BSC. ACTUARIAL/ BED SCI/ARTS)	
DATE:  28/07/2022			EXAM SESSION: 9.00 – 11.00AM
TIME:  2.00 HOURS 
Instructions:
1. Answer question 1 (Compulsory) and ANY other 2 questions 
1. Candidates are advised not to write on the question paper.
1. Candidates must hand in their answer booklets to the invigilator while in the examination room.








[bookmark: _GoBack]QUESTION ONE (30 MARKS)
a) Let ,   and  be vectors. Find the length of .  	 									 (2 marks)
b) Determine whether the following vectors  are linearly independent or dependent
i)   								(2marks)  
ii)  (3 marks)
c) Suppose that the total population of a large metropolitan area remain relatively fixed. However, each year 6 percent of the people living in the city move to the suburbs and 2 percent of the people living in suburbs move to the city. If initially, 30 percent of the population lives in city and 70 percent lives in the suburbs, what will these percentages be in 10 years, 30 years, 50 years and the long term implication.                     (5 marks)
d) Determine the quadratic form of a matrix  			    (5 marks)
e) Let  and . Find the area of the parallelogram formed by v and w. 
(3 marks)
f) Let  and   be linear transformations. Show that  is a linear transformation. 								(5 marks)
g) Use Gram-Schmidt process to create an orthonormal basis from the set given below 
 							(5 marks)
QUESTION TWO (20 MARKS)
a) Let , find 
i) Eigenvalues 								( 3 marks)
ii) Eigenvector								(4 marks)
iii) Diagonalize 								(3 marks)
b) Determine the norm of  if . 		(2 marks)
c) Given  and . Is u and v orthogonal? Explain your answer.
(3 marks)   
d) Solve the following system of linear equations.  
 							(5 marks)





QUESTION THREE (20 MARKS)
a) Let ,  and  . Find the change of coordinates of x with respect to  and . 								(3  marks)
b) Define  by  for . Find the matrix A such that . 								(3 marks)
c) Let  be a linear mapping defined by .  Find
i) Image of F								(2 marks)
ii) Basis of F								(5 marks)
iii) Dimension of F							(1 mark)
d) Consider the linear span  with a basis  for . Determine .   										  (2 marks)                                                     
e) Determine whether the transformation L is linear if  defined by . 	(4 marks)

QUESTION FOUR (20 MARKS)
a) Consider  given by . Show that the operator T is linear. 									 (4 marks)
b) Determine if the set W of all non-invertible matrices in  is a subspace of .                       										 (3 marks)
c) Determine whether or not H is skew-Hermitian
 .  						(3 marks)
d) Define	the following terms as used in linear algebra				(2 marks)
i) Invariant subspace
ii) Linear independence
e) Find the inverse of 					(5 marks)
f) Let A and B be  matrices such that . Find where T is transpose.									(3 marks)





QUESTION FIVE (20 MARKS)
a) Find the eigenvalues and the corresponding eigenvectors of the following matrix.  

                              .   						(7 marks)

b) Let V be a linear space consisting of all functions of the form  (where a and b are constants) and the linear mapping  given by
  .							( 7marks)
i) Show that T is an isomorphism.
ii) Find all solutions of function.
c) Let  is a linear transformation and S is a subspace of V. Prove 
i) Kernel L is a subspace of V 						(3 marks)
ii) L(S) is a subspace of W						(3 marks)
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