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SECTION A (COMPULSORY)

Question One (30 Marks)

a) Lets(x,y,z) = ( x+2y-3z, 2xt+y+z, 5x-y+z). Find the co-ordinates of an arbitrary vector

(a,b,c) € IR® with respect to the basisB= {w

a) State any three properties of a Euclidean space

b) Show that the usual basis of Euclidean space IR*E={ e1

= {1,100 wg={ 12.3), us=(1,3,5)}

(6 marks)

. (3 marks)
= (0,1,0), e2=(1,0,0)and e3

=(0,0,1)} form an orthornormal set in IR3 with the Euclidean inner product. (9 marks)
¢) Let F:IR? = IR’ be defined by F(x,y,2) = ( 2x-3y+4z, 5x-y+2z, 4x+7y). Find the matrix

of F relative to the standard basis of IRPE= { e

— (1,0,0), &2=(0,1,0), es=(0.0,1) }

(10
marks)

d) Find the eigen values of the following characteristic of a matrix

TR
5 a=a2?

SECTION B (ANSWER ANY TWO QUESTIONS)

Question Two (20 Marks)

a) Find an orthonormal basis for the subspaces U of IR*

Y] = ( 1,1,1,1) and Vg = ( 1:-33-45'2)

b) Normalize the orthogonal set S= { u= (1,2,-3.4)v=

to obtain an orthonormal set.

Question Three (20 marks)
LetSi= { m=(1,-2), = (3,4) }

S;= { vi=(13),v2=(G8) }
A) Find the change of basis matrix P from S) to S2
B) Find the change of basis matrix Q from Sz to S
C) Verify that Q=P"!

D) Show that P[V]S2=[V]S:

(2 marks)

spanned by v2 = ( 1,2,4,5)

(10 marks)
( 3.4,1,-2)and w=(3, 2:1.1) }
(10 marks)
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Question Four (20 Marks)
0 0 =2
Let A=|1 2 1
0 3
1) Find the characteristic equation of A
i) Find the bases for the eigen spaces of the matrix A ( 20 marks)

Question Five (20 Marks)

a) Find the quadratic form of A given that

8 =h

A= [_5 1 ] ( 5 marks)
3 -1 0

b) Showthat A=| -1 2 —1 | isa positive matrix ( 7 marks)
0o -1 3

¢) Find the co-ordinates of an arbitrary vector (a,b,c)in IR? with respect to the basis
si={w=(1,2,0),w= (1,3,2) and u;=(0,1,3)}
S=lni=121)n= (0,1,2) and v3=(1,4,6)}
Hence find the change of basis matrix P from Si to S2 ( 8 marks)



