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(i) Attempt QUESTION ONE and ANY OTHER TWO questions.
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QUESTION ONE (30MKYS)
(@ If and areanytwo vectorsinan inner product space defined as

<, >=2 + + 3
Isthisan inner product space? (6mks)
(b) Givenamatrix A = ; :1 ,evaluate , wheret isan arbitrary parameter. (7mks)
o If =2-5 ,32—-4)and =(6,1+ ,4+2 ¥ind2 + ,-2
andif =(@4—-,2,3+2)thenfind| |l (4mks)

(d) (i) What isasymmetric matrix?

(i) Given asymmetric matrix A = ; _31

A and hence find . (8mks)

. Find an orthogonal matrix P which diagonalizes

(e) (i) Defineabilinear form on avector spaceV
(i) Show whether if giventhat isabilinear formonV then- isalso abilinear form
onV, whee — (,)=()(,)gventha — ( ,)=( ,+ 2 )

(5mks)
QUESTION TWO (20MKYS)
1 11
(@ Givenamatrix A= 0 2 1. Express and inteemsof , and is
-4 4 3
the3x 3 identify matrix. (10mks)
(b) Givenamatrix A = é i Use Cayley Hamilton’s theorem to find the powers of A up to
the fifth power. Hence write down the series . (10mks)

QUESTION THREE (20MKS)

2 -1 -1
Givena3x3matrix A= 1 o -1.
-1 1 2
(@) Find the characteristic polynomial and the eigenvalues of A. (83mks)
(b) Determine the eigenvectors corresponding to each eigenvectors . (5mks)



(c) Findthe A.M and G.M of each A. (4mks)
(d) (i) State Cayley —Hamilton’stheorem. (4mks)

(i) Istheorem in (d) true for matrix A? (5mks)
(e) Diagonalize matrix A. (83mks)

QUESTION FOUR (20MK S)

(@) What isapositive matrix? (2mks)
-4 1+ 5-2
(b) Isthegiven3x 3 matrixA= 1 — 3 7  positive? (5mks)
5+2 -7 -1
1 2 -3
(c) (i) Giventhat A= 2 5 —4 isared symmetric matrix. Find anon- singular matrix
-3 -4 8
Psuchthat AP isdiagonal. (7mks)
(ii) Hence, or otherwise find the signature of A. (2mks)
(d) Let; beany symmetric bilinear form on V(F) and let g be the corresponding quadratic form

associated with | . Derive the polarization identity.
@+ ,)=(C +)— ()= (), with1+110 (4mks)

QUESTION FIVE (20MK S)

(@

(b)

If and areorthogona vectorsinan inner product space, then state and provethe
generalized Pythagoras theorem. (4mks)
Let  havean Eudidean inner product. Use Gram-Schmidt process to transform the
following basis into an orthonormal basis,

={ =1(.,210, =(@1-100= =(1,20-1), = (1,00,1)}.(16mks



