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QUESTION 1

1. (a) Verify the Cayle-Hamilton theorem for the following matrix

(8]

[8]
(¢) Determine whether the following has a non-trivial solution
221+ 20— 23+ 224 = O
1+ 22+z23+z4 = 0

3114+ 2204+223+224 = O

QUESTION 2

2. (a) Prove that if A and B are both non-singular n x n matrices, then AB is a non-singular

and (AB)~! = B~147! 5]
(b) Find standard matrices for the following liner transformations
i T:R—=R?:T(z,y,2)=(x+2, y—2) 5]
ii. T:R® > R*: T(z,9,2) = (2,9, 2,2+ 2) 5]
(c) Let B! = {v1,vq,v3} and B = {u1,uz,u3} be bases in R? where v; = (0,2,1) vy =
(1,0,2) w3 =1(1,-1,0) u1 =(1,0,0) w2=(1,1,0) w3(1,1,1)

Find the transition matrix from B! to B 5]
QUESTION 3 .

3. (a) Prove that if a homogeneous system has more unknown than the number of equations

then it always has non-trivial solutions (10]



(b) Use Gaussian elimination to solve the following

z—y+2z = 7
2z—y = 9
~z+y+z = 2

(c) Prove that the set
B={z*+1, z-1, 2z+2}

is a basis for the vector space Pp(z) (5]



QUESTION 4

4. (a) Show that the matrix A is non singular by computing A™!

1 11
A=10 2 3
3 5 2

[5]

(b) Use the inverse A~! in (a) to solve the system Av = b where v = (z,29,23) and

b=(1,-1,3) (5]
1 11
(c) For the matrix A= 1 2 1 | for the augmented matrix (A : I) and hence find the
2 3 2
inverse A™! (5]
(d) Find a finite sequence of elementary matrices Ei, Es, - -+ , By, such that
EvEp_1,---E1A =1 in {c) above. [5]
QUESTION 5

5. (a) Let v; = (1,0,3) w2 = (5,2,1) and vs = (0,1,6). Determine whether the set B =
{v1,v2,v3} form a linearly depended or linearly independent set over R 6]

(b) B={(1,1,1), (~1,1,0), (1,0,-1)},is an R basis for R®. Find the co-ordinates of
i. (1,0,0) (4]
i. (1,2,3) _ [4]
(c) Show that the set B = {v1,v2,vs,vs} where v; = (1,0,1,0), w2 =(0,1,-1,2), vz =
(0,2,2,1) and vq = (1,0,0,1) is a basis for R%. [6]



QUESTION 6

6. (a) Use Cramer’s rule to solve:

22y 4+x0—23 = 0
T)—2o+3z3 = 1
22y +22904+23 = 7

(b) Use Gaussian elimination to solve

z+y+224+3w = 13
T—-2y+z4+w = 8
3z+y+z—-—w = 1

(c) For any square matrix A, show that A — AT is a skew-symmetric matrix

(d) For any square matrix A, show that A4 + AT is a symmetric matrix
QUESTION 7

7. (a) Determine whether the following mappings are linear transformatidns
i. T:R3 — R? defined by T(z,y,2) = (z+y — 2,2z + )
ii. T:R3 — R? defined by T(z,y,2) = (z + 1,9)
(b) Let T : R® — R? defined by T(z,y,2) = (z+y + 2, =+ 2y+ 32)
i. Find the standard matrix for the transformtion T

il. Find the matrix of T relative to the bases

B=1{1,1,0), (0,1,1), (0,0,1)}

{(1,2), (13)}

[5]

[5]
[5]

(5]
[5]



