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QUESTION ONE (30 MARKS)

a)

i)

For which rationals a and b does the following system have
i) No solution
ii) A unique solution

iii)  Infinitely many solutions
X, — 2%, +3x;, =4
2x, = 3x, +ax; =5 (5 marks)
3x, —4x, +5x, =b

Find the inverse of the matrix A by first getting the adjoint.
1 3 -4
=0 -2 3 (6 marks)

[

Distinguish between linear dependence and linear independence of vectors in a vector
space and hence determine if the set § = {2 Sxdn?, 522, 24 3x—x’ }is linearly
independent in P, (polynomials of second degree) (5 marks)
Solve using Cramer’s rule

2%, +x, — 2%, =10

3%, +2x; +2x, =1 (6 marks)

5x, +4x, +3x;, =4

Let the vector space V be the set of all polynomials of degree 3 and W be the set of all
polynomial of degree 3 or less but with a constant zero term. IsWa subspace of V.
(3 marks)
Define the term linear transformation and hence determine if 7 : R3—R? defined as
T(x,%,)= (% +%.2% - x,) is a linear transformation. (5 marks)

QUESTION TWO (20 MARKS)

i) Find the rational number t for which the following system is consistent and solve
the system for this value of t

X, +x; =2

x,—x,=0

3%, — % =1

Reduce to echelon form and hence find the rank of the matrix



3 1 2
A=l 2 T (6 marks)
4 2 2

b) If 4,, is a matrix, show that the following statements are equivalent.

i) A is invertible

ii) AX =b has a unique solution forany b.

iii) A X =0;has a trivial solution only.

iv)  Aisrow equivalent to In. (7 marks)

¢) Solve by getting the inverse
=2y k=1
2x, = x, +4x; =17 (6 marks)
3x, —2x, +2x;, =17

QUESTION THREE (20 MARKS)

a) i) If a matrix 4, is invertible, then show that the inverse is unique. (3 marks)

ii) Find the inverse of the matrix below by first appending an identity matrix I to the
right hand side of A and reducing the left hand side of [A|] ] to identity matrix.

1 2 3
A=|4 3 2 (4 marks)
1 0 3

b) Let the vector space y=0%andS = {(l,—2,0,3), (2,3,0,—1), (2,—1,2,1)}. Determine if
(3,9,-4,-2) € L(S) (where L(S) is the set spanned by S). (4 marks)

¢) Determine whether or not the following vectors in 0 * are linearly dependent
u, =(1,-2,1),u, = (2,1,-1),u; = (7,-4.1) (4 marks)

d) IE 8={¥,Vpemmmemmissiin v, }is a basis for a vector space V then show that every set with

more than n vectors is linearly dependent. (5 marks)



QUESTION FOUR (20 MARKS)

a) Find the basis and dimension of the solution space for the equations
2y, ¥y, =mom =
=N =Xy # 2 ~ 3%, + X =0 (5 sk

X +% - 2% -¥ =0

X, +x,+x,=0

b) For the vectors v, = (I,1,-1), v, = (4,0,1), v, = (3,-1,2)
i) Find a basis for the subspace spanned by these vectors.
ii) Write the remaining vectors as a linear combination as the vectors in the basis.

(4 marks)
c) Given that T :R>>R3 is defined as
X o AR
T'lx, |=| -x,+x, |, find the matrix of T with respect to standard basis.
X3 T
(3 marks)

d) Given v, =’ =212 +4r+1;v, =203 =30 + 91 =L v, =1> + 61 - 5; v, =200 =5t + 7t +5

iii) Find a basis for the subspace spanned by these vectors.
iv)  Write the remaining vectors as a linear combination of the vectors in the
basis. (6 marks)

x 2x=3y+4z
e) Given that 7:R3—>[R3 is defined as T Yy |=| Sx—y+2z |, find the matrix of T with
E 4x+7y
respect to standard basis. (2 marks)

QUESTION FIVE (20 MARKS)

a) By first getting the adjoint, find the inverse of the matrix

l -2 1
A=|2 -1 4| and hence solve by inverse method
3 =¥ 2
x=2y+z=17
2x=~y+4z=17 (9 marks)

3x=2y+2z=14



b) Let I':R3—R? be defined as

2 0 =1TYm
T(X)=|4 0 -2|=x, | Find
0 0 0 \x,
i) Basis for image of T

ii) Basis for Kernel of T

V) Rank and nullity of T.

Define the following

i) Symmetric Matrix

ii) Homogenous system
iii)  Transpose of a matrix
iv) Elementary matrices

(7 marks)

(4 marks)



