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QUESTION 1: COMPULSORY (30 MKS)

a) Determine the standard matrix for a linear transformation T : R3® — R? defined by

Tx, y,2) = (x - 2y 2x + y) (5 mks)

b) If u and v are non —zero orthogonal vectors in an inner product space V then prove that
llu + vl =[ul® +|vI? (6 mks)

c) Show that the function definedby <u,v>= wv; + 2u,v, isaninnerproducton R?

| (6 mks)
d) Letu and v be vectors in an inner product space V. Ifu = (1, =1, 2) and
v = (0,12,0). Find
i) [ull (3 mks)
ii) vl (3 mks)
iii) d(u,v) (3 mks)
iv) The angle between u and v (4 mks)
QUESTION 2 : (20 MKS)
a). Find the orthogonal projectionof u and v in R, given that
u = (42)and v = (3,4) (4 mks)

b) Let w be asubspaceof, RS spannedby v, = (1,2,3,-1,2) v, = (2,47.,2,-1)
Find a basis of the orthogonal complement  w* of w

(8 mks)

¢) Define the terms : linear transformation ,orthogonal vectors and norm of a vector (8 mks)



QUESTION 3 : (20 mks)

a) Prove that theset S = {vy, v, vs vy} € R* isabasisfor R* where

v = (2,3,2,-2) ,v; = (1,0,0,1) , v; = (-1,0,2,1) and
v, = (-1,2,-1,1)
(10 mks)

b) Apply Gram-Smchimdt orthonormalization process on a basis
B={111,1), (1,2,4,5), (1,-31,—4,-2)} for R? tofind the Orthonormal basis of the
set B. (10 mks)

QUESTION 4 : (20 MKS)

1. =3
Given the square matrix A = [0 -5 6] Find the matrix P such that
0 -3 4
B = P 1AP where P is a diagonal matrix . Hence determine the matrix B. (20 mks)

QUESTION 5 : (20 mks)

a) Define the term inner product space (4 mks)

2 -3 =2

b) Find the eigenvectors corresponding to eigenvalues of the matrix A = [1 4 —2]
Z2-10- =5

(16 mks)



