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Attempt question one (compulsory) and any other two questions.

Question 1(30mks)

Let V be the vector space of all functions from the real field R into R . Show that W is a
subspace of V' given that W = { f:f3)=0 } i.e. consists of those functions which map
3onto0.

(3mks)
Express (2,—5,3 )as a linear combination of (2,-3,2)(2,-4,1)and (1,-5,7) (3mks)
Determine the value of 4 such that (1, 3,3 ) (— 2,— 6,h) (3,9, -1 )are L.D (4mks)

Let V =P(x) = {setof all polynomials of degree < 3}a basis for Vis 1, x, x*, x°.

d
Define D :V — v where D f(x) = % D is the differentiation mapping. D is linear.
x

Determine the matrix of D. (5mks)
Define f : R — Rby f(x) =sin x. prove that f(x) is not linear. (5mks)
Define f: M ,, — M ,, by f(x)=Ax—xA, where A is a fixed 2x 2 matrix. Determine
. . 25
nullity and rank of f(x) . Given that 4 = L3 (5mks)
Diagonalize the matrix (5mks)
1 -3 3
3 -5 3

6 -6 4
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Question 2(20mks)

Define f:R> — R’by f(x , Y, z):(x, x ). Determine;

i) rank f (2mks)
ii) nullity f (3mks)
1 1 0
LetA=| 0 O 1 | bethematrixof R’ — R’ relative to the standard basis of R* . Calculate
-1 0 0
the matrix of f relative to the basis (1, 1, 1), (1, 2, 1), (O, -1, l). (5mks)

Suppose that a linear Mapping f has matrix
I 2 1
25 3
514 9
7 18 11

With respect to standard basis. Determine;

a basis for imf (5mks)

a basis for ker f (5mks)
Question 3(20mks)

LetV =R* ; w= {x,y,z,w /x+y—z= 0}. Show that w is a subspace of R* (5mks)

Let v be a subspace of R* spanned by (1,0, 2,1)(1,—1,1,2) (0,0,3,1) and u be
thesubspaceofR4 spannedby(2,—l,1, 2)(0,1,1,0)(1, 2,1,0) . Determine a basis
for;

i) U+ v (6mks

i) uNv (6mks)

1 2
Let 4= [3 4 j . Determine the characteristic polynomial of A. (3mks)



Question 4 (20mks)

-1 -5
a.) Consider the matrix 4 = ( 0 14 } . Work out the matrices P and P~'such that
P A P™' = D.Where D is a diagonal matrix. (6mks)
2100
0200 o .
b.) Let A= 001 1 Work out the minimal polynomial of A (7mks)
0 0-2 4

c.) Calculate the eigen values and the eigen vectors of the matrix

1 3
A= (4 2j (7mks)
Question 5(20mks)

a.) Let C denote a set of complex numbers C = (a + bi), a,beR,i=+-1 .showthat C isa
vector space over R (4mks)

b.) Let V' be a vector space and let wbe a fixed vector in} . Define
W ={set of allvectors in V which are 1L W}

v, Lv, < v, is perpendicular to v,.

w= {ve v/v-w=0 } Show thatw is a subspace ofv . (7mks)

c.) Define f: R* — R by f(x, y, z) = (x+y,z,—x)let s ={(1, 1, 1), (1, 2, 1),(0, =1, 1) } be

an ordered basis for R’ . Determine the matrix of f relative to the basiss . (9mks)



