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Question 1: [1.5 x 10 marks]

Answer each of the following statements by true or false, then justify briefly your
answers:

a) In any vector space V, if au =bu, then a=Dh.

b) In a vector space V, if w e Span{u, v}, then {u, v, w} is linearly dependent.

c) If Aisa nx2n matrix such that rank(A) = n, then nullity(A") = 0.

d)If t=0,thenS={(1,2,1),(-1,1,0),(1,-1,1) }isabasis of R>.

e) If A and B are n x n matrices and det(A) = det(B) = 1, then det[2(AAT)(2B)?] = 2™,



f) If Ais a 3 x 4 matrix and B is a 4 x 3 matrix, then the size of (AAT)*+ (AB)? is 3 x 3.
g) If Ais a 6 x 4 matrix and nullity(A) = 0, then nullity(A") = 2.

cos(x)  sin(x)
—sin(x) cos(x)

h) If A= { } , then 4 =0isan eigenvalue of A.

i) If the characteristic polynomial of A is Pa = (1 -1)°(4 - 2)*(1 +5) then det(A) = 400.

a1l 0
J)IfA=|0 a 1|, thenrank(A)=1.
0 0 a



Question 2: [5 + 4 marks]

a) Prove that H={M € My, : M" =- M } is a subspace of M, and find its dimension.
b) Find a diagonal matrix X such that AX ? + BX + C = O, where

S PR A S A ER




Question 3:  [3 + 3 marks]

1+x X 0
a)Solve | 1 1+x x |=0.
0 1 1+x

b) Find the inverse of the matrix A=

D O

= 9 O

o +— O




Question 4: [2 + 3 + 3 marks]

Consider the bases B = {us , u,} and B' = {vy, v»} of the real vector space R?, where
u1:(0,1) , U2:(1,1) , V1:(1,0) , V2:(-1,2)

Q) Find the transition matrix from B' to B.
(i) Find the transition matrix from B to B'.

(iii)  Find the coordinate vector of w = (2, 4) relative to the basis B".




Question 5:  [3+ 3+ 3+ 3 marks]

3 2
Consider the following matrix A= L 2}

a) Find the eigenvalues of A. Is A diagonalizable?

b) Find a basis for each eigenspace of A.

c) Find A" for every positive integer n.

d) Letu, and v, be two sequences such that u, =0and v, =1, and
Up =3 Up1 + 2 Vp1
Vin=1Up1+2Vp1

u
Let X, :[ ”] prove that X, = A Xn_1 and X, =A" X, , then find u,and v,.
v

n







