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Question 1

(a) Find the adjoint of the matrix
1 -3 3
A=1]|3 -5 3
6 —6 4
(b) Calculate def (A) and if A is invertible find det(a=!) where
3 2 -1
A=]1 6 3
2 4 0

¢) Find the co-ordinate vector of (1, 5,9)7 with respect to (1,0,0)7,(1,1,0)T,(1,1,1)T
[20 marks]

Question 2

(a) By inspection find the inverse of

10003
01000
A=}100100
00010
00001

(b) Define the notion of row equivalent matrices. Prove that if Aisan 1nvert1ble
matrix and B is row equivalent to A, then B is also invertible.

(c) For which k does the following system have only the trivial solution?
(i)
kzi+1z9—3z3 = 0
(k-1)zy +kzo+z3 = 0
3z +(k—1)z2+kzs = 0

[20 marks]
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Question 3
(a) Solve the following system

T —2z2+z3—4z4 = 1
1 + 3z2 + Tx3 + 224
1 — 1229 — 1123 — 1624 = 5

]
o

(b) (i) Find the inverse of the matrix A and use A1 to solve the system
A -z = B where

1301 T 0
_ 1.3 00 To _ 1
A4=101 3 0 Tl 3 and B=| ,
0013 T4 -3
(ii) Find a finite sequence of elementary matrices E;, Es,- -, E, such that

ELE, --E;E1A=1
[20 marks]

Question 4
(a)Which of the following transformations are linear?

(i) T: Py(z) = Pi(z); T(az® + bz +c) =2az + b

T z+1
@ T:RET[ y | = 2y
z z

v T T+y
(b)LetT|{ y | = z+ 2z | be a linear transformation.

z y—z
(i) Find the matrix A of T : R® — R3 with respect to

() GGl

(ii) Find the matrix A’ of T with respect to the std basis
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(iii) Find a 3 x 3 transition matrix P from S to the std basis
(iv) Show that A’ = p~1AP.
[20 marks]
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Question 5
z—2y
(a) Let T: R® -+ R?® be T(z)= 2+y
y z+y

Find the matrix of T with respect to B; and B; where

{2 (3)-(2) (2

(b) Which of the following sets of vectors span R*
@) (1,0,0,1)7,(0,1,0,0)7, (1,1,1,1)T,(1,1,1,0)T
(11) (1, 2a 1, 0)T3 (1, 1’ _1’ O)Ta (0, Oa 0; l)T
[20 marks]

Question 6

(a) Let By and B; be finite subsets of a vector space and let B be a subset of
B, Then show that

(1) if By is linearly dependent, so is Bs

(ii) if B; is linearly independent, so is By

(b) Find the matrix of T with respect to the given basis

T
. .3 9. _ rt+yt+=z
(i) T: R® = R% T(Z>-—($+2y+3z)

(1)) =10

(i) T: Pa(z) —» Pi(z); T(T(z)= P'(z)
By = {2?,2,1} and B;={sz,1}
P — n{z)— all polynomials of degree < n and the zero polynomial
' [20 marks]
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Question 7

(a) Explain whether the following statement is true: if a triangular matrix
(upper of lower) is invertible then its diagonal entries are all nonzero

(b) Determine whether the linear transformation T is one to one

o ()5

()T : R® —» RZ; T(z) =(z)

(c) Prove that if a homogeneous system has more unknowns than the number
of equations then it always has a non-trivial solution.
[20 marks]

ket END OF EXAMINATION +¥+++ak



