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QUESTION ONE (30 Marks)

a) Define the following terms:

i) Trace of matrix (1 mk)
ii) Linear combination of a vector (2 mks)
iii) Transpose of a matrix (1 mk)
iv) Vector space (2mks)
b) Let A and B be invertible matrices. Prove that (AB)'=B"'A"! (3 marks)
c) Let AX=B be system of linear equation. Show that if A" exists , the solution is
unique and is given by X=A"'B (3marks)

d) Prove that the following transformation hT: R?- R?is linear. T (X y)=(02x,; x +y)

(4 mks)
e) Find AB given that
_[Cos@ —siné o %7
[sn6 Ccosg PB=A (2 med
f) Use the row reduction formula to find the inverse of the matrix
3 2 1
A=[4 1 3] (8 mks)
2 1 b
g) Determine the basis of the matrix
B below;
1 -3 2
B=|-2 6 -4
-1 3 =2

(3marks)




Question TWO (20 Marks)

a) Given the matrix
1 -1 2

A=[_3 A .»ﬂ
3 -2 =

Determine:
i) The determinant of A
ii) The matrix of the minors
iii) The adjoint of the co-factors of A
iv) Inverse of A
(12mks)

b) Determine whether the function f(x)=x2+4x+5 is a linear combination of the functions g(x)=x2+x-1 and
h(x)=x* +2x+1 (5marks)

¢) Determine the rank of the matrix

1 2 3
A=10 1 2 (3mks)
2 5 8

QUESTION THREE (20 Marks)

a) Use the Cramer’s rule to solve the following system of linear equations.
RyEz=0
2x+y=4
2%+ 3y+z=11 (10 mks)

b)  Use Gaussian elimination to solve the system of equations

2x-y+z =1
X+ Ay E2r=12
“Ix+4yH 2=3 (6mks)

c) Determine whether the set defined by the vector (a, b, 2a + 3b)
Is a subspace of R’ (4 mks)



QUESTION FOUR (20 Marks)
1 2

a) IfA=(é Z ; S) B=(2 8| Find AB (5 mks)
b} 8 9’
8 9 10 7 5

b) Find the determinant of matrix below by reducing it first to an upper triangular
1 -1 1
matrix A={0 1 1

I =] (5mks)

c) State (with brief explanation) whether the following statement is true or false. The vectors (1, 0, 0),
(0,2, 0), (1, 2, 0) span R® (5 mks)

d) Determine whether the vectors (1, 2, 0), (0, 1, - 1), (1, 1,2) are linearly independent in R?

(5 mks)
QUESTION FIVE (20 Marks)

a) Express V = (1, -2, 5)in R® as a linear combination of the vectors ur=(1,1,1),u;=(1,2,3) and

us=(2, -1, 1) (6 mks)

b) i) Define the basis of a vector space. (2 mks)

ii) Prove that the vectors (I, 1,1),(0, 1, 2) and (3, 0, I) form a basis for R?
(6 mks)
c) i) Define linear transformation. (2 mks)

if) Verify for the transformation defined by the matrix A = B ﬂ that
A(V1+V2)=AV,+AV2 (4 mks)



