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QUESTION ONE (30 MARKS)

a. Give the definition of a vector space. (10mks)

b. Show that the vector vy is a linear combination of v, andv; given that vi=(1,3,1),
v,=(0,1,2) and v3=(1,0,-5). (4mks)

c¢. Find the null space of the matrix A=

1 2 —2

3 6 —5]. (4mks)

i 2 U

d. Find the coordinate matrix P=3x>-2x’+4 relative to the standard basis in P3,
S={1,x,x*x’}.(4mks)

e. Define the basis of a vector space. (3mks)

f. Show that the following set is a basis for R®. $={(1,0,0),(0,1,0),(0,0,1)}.  (5mks)

QUESTION TWO (20 MARKS)

Show that a set of a 2x3 matrices with operations of matrix addition and scalar
multiplication is a vector space. (20mks)

QUESTION THREE (20 MARKS)

a. Define a linear transformation. (3mks)
b. A linear transformation is defined by a matrix function T:R*>>R’ is defined as T(v)= Av=

(2 1)()

(i) Find T(v), where v=(2,-1) (3mks)
(i)  Show that T is a linear transformation from R*into R’ (3mks)
c. Find the kernel of the linear transformation T:R*~R? defined by T(x)= Ax where
7l ~-2 =2
A—(_l - gl ) (11mks)
QUESTION FOUR (20 MARKS)
a. Determine if the following vectors from R? are linearly independent linearly dependent.
(10mks)
1 -1 0
b. Find the rank and nullity of the matrixB=|2 1 5 (10mks)
-1 2




QUESTION FIVE (20 MARKS)

a. Let D be a linear operator from P; to P, defined by D(ap+ a;x +apx’ +asx’)= a;+2ax
+3a3x2. Find the matrix representative of D with respect to the basis B = {l,x,xz,x3 } of P;
and the basis B'={1,x,x*} of P,.Use matrix to find D(5-7x +11x* +4x°).  (10mks)

b. Let B={(-3,2),(4,2)} and B'={(-1,2),(2,-2)} be bases for R* and let A=(_51 _43) be the

matrix for T:R*>R?relative to B. Findthe matrix relative toB'. (10mks)



