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QUESTION ONE (30 MARKS)

a)

b)

g

) ) . (—1 3
Diagonalize the matrix ( 0 2). (5 Marks)
11 0
Find the inverse of the matrix A = |0 1 —1| by use of the Cayley-Hamilton theorem.
0 0 1

(4 Marks)
Given that B = {(1,2,1), (2,9,0), (3,3,4)} is a basis for an inner product space V S R3.
Find the coordinate matrix of w = (5, —1,9) with respect to B. (5 Matks)
Show that if S = {uy, U,, ..., Uy} is an orthornomal set of vectors in an inner product space
V, then for every v € V, the vectotw = v—< v, Uy > U—< DV, Uy DUy — = — < VU, Uy >

Uy, is orthogonal to each u;. (3 Marks)

Verify that the § = {(0,1,0), (\/-%, 0, \/_17) , (\%, 0,— \/-1—5)} is an orthornormal set T R3.

(3 Marks)
Find the value of a scalar a so that the polynomial P(x) = —1 + ax is a unit vector in P;
with the integral inner product on the interval [0,1]. (4 Marks)
1) Show that if u is orthogonal to v, then every scalar multiple of u is orthogonal to v.

(2 Marks)
ii) Find a unit vector orthogonal to both v; = (1,1,2) and v, = (0,1,3) in R® (4 Marks)

QUESTION TWO (20 MARKS)

a)

b)

LetT:R? - R%. B ={(1,3, (=2,4))}and B" = {(1,1,1), (2,2,0), (3,0,0)} are bases of

R? and R3 respectively. Further T(xq, x,) = (%1 + 2x5, —x;, 0). Find the matrix of T with

respect to B and B'. (8 Marks)
3 —2 0

Find a matrix P that orthogonally diagonalizes the mattix A = [—2 3 0. (7 Marks)
0 0 5

Identify the curve whis represented by the following quadratic equation by first putting it

into standard conic form. : (5 Marks)

x24+2xy+y> —x+y=0



QUESTION THREE (20 MARKS)

b)

1 0 3
For the matrix A = |2 3 2
3 01
1) Werite down the characteristic polynomial
i) Werite down the characteristic equation
1if) Find the eigen values and eigen vectors corresponding to each eigen value.
iv) Find the basis for each eigen space. (12 marks)

If V is an n —dimensional vector space and [. ] 5 is a coordinate mapping with respect to basis B,
Show that

1) [u+vlg =[ulg+[vlg foru,v eV

if) [Av]lg = A[v]g for AER,VEV (4 Marks)

Verify that the following is an inner productin P,

<p(x), q(x)>= ayb, +ab +a,b,

where p(x)= a, +ax+ azx2 and ¢(x) = b, +bx+ bzx2 ; (4 marks)

QUESTION FOUR (20 MARKS)

2)

b)

Show that a square matrix 4, , is diagonalizable if and only if A has n lineatly independent

eigenvectors. (8 Marks)

If v,,v,,A ,v, are eigenvectors associated with distinct eigenvalues 1,,1,,A ,1, of a matrix

A4, , show that the set {v,,v,,A ,v,} is linearly independent. . (6

2

Marks)

1
Let V be the vector space of polynomials over R and deﬁne(f(t), g (t)> = J’ S (g (t)dr .

Find the angle 6 betweenuand vif u = 2¢-1andv = et (6 Marks)



QUESTION FIVE (20 MARKS)

a)

b)

Consider the following bases of R% B ={(1,0),(0,1)} andB’'={(1,2),(2,3)}. Let

T(x[,xz)z (xl +7x,,3x - 4x2). Find

1) Find A, the matrix of representation of T with respect to B.

i) Find 4'1e. matrix of representation of T with respect to B'by using 4'= P ™' 4P
where P is transition matrix from B’ to B. (7 Marks)

State and prove the Cauchy — Schwarz inequality. (7 Marks)

1 4
Let 4 = [ ] . Find all eigenvalues of A and the corresponding eigenvectors. Also find an
2 3

invertible matrix P such that P™'4P = D (where D is diagonal matrix). (6 Marks)



