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INSTRUCTIONS TO CANDIDATES:

1. Answer Question ONE and any other TWO Questions

PLEASE TURN OVER
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QUESTION ONE (30 MARKS)

(@ If Visaninner product space and x and y are vectorsin V, prove that

Ix+ 3" =¥ +[y°, iff (x y)=0 (3 mks)

(b) (i) Definethe terms eigenvalue and eigenvector in relation to amatrix A.

(2 mks)
(i) Determine the eigenvalues of the matrix
€ Su
A= g 4Ll (4 mks)
(c) Determine the determinant of the matrix
€ 3 4 6u
2 0 -9 6
A& 1 0 20
0 1 -1 0§
by cofactor method (9 mks)
(d) Show that the set
i 1 oael
vV =i(01, O) is orthonormal. (6 mks)
T ex/_ \/E ﬂe\/_ \/_ %
(e) Diagonalize the matrix 22 ) qu where p and q are real numbersand q* 0. (6 mks)
e Pa

QUESTION TWO (20 MARKS)

el 1 340
Consider the matrix A = 20 2 1 3
@ -4 -1y
(&) Find the eigenvaluesof A. (5 mks)
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(b) Find the algebraic and geometric multiplicities of each eigenvalue. (9 mks)

(c) Find abasis for each eigenspace (6 mks)

QUESTION THREE (20 MK S)

(@ (i) Show that the determinant of adiagonal matrix isthe product of its main diagonal
entries. (3 mks)

(if) Show that the eigenvalues of an upper or lower triangular matrix are the entries
on the main diagonal. (3 mks)

(b) Diagonalize the real symmetric matrix

é2 2 0u

2 5 0% i

@ (1 through orthogonal reduction. (14 mks)
g 0 3y

QUESTION FOUR (20 MKYS)
(@ (i) Statethe Cayley - Hamilton theorem. (2 mks)

(i) Verify the Cayley — Hamilton theorem for the matrix

2 0 -1y
0 2 0 3 and hence determine A and A%, (8 mks)
10 2§

A =

@p> > D> (D~

(b) Find an orthonormal basis for W = {(x,y, 2): x+y +2=0,inA°} with respect to the dot
product. (10 mks)
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QUESTION FIVE (20 MARK S)
(@ (i) If Visaninner product space and x and y are vectorsin V, prove that

[x+yl£[x]+] (4 mks)

(ii) Apply the Gram- Schruidt processto V = {V,,= (0,- 11),V, =(- 1,0,1} (9 mks)

(b) Let A bean nx northogonal matrix and let x and y be non- Zero vectorsinA . Show
that;
(i) |x|=| AY (3 mks)

(i) The angle between Ax and Ay is equa to the angle between x and y. (4 mks)
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