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Part 1. [18 marks] ( 2 max k’}' ei\(‘,lm)

For each of the questions below, put a circle around the correct answer.

L 38 B 110
1. Given A = and B = , then tr(ABT — I,) =
1 21 102

(A) 2 (B) 4 @ (D) 8 (E) None of the above

a b c 2a 2b 2c
2. Given | d e f |=2, then g h i =
g h 1 d+39 e+3h [+3i

@ (B) —2 (C) 2 (D) 4 (E) None of the above

3. Which of the following is a subspace of R*?
(A) {(z,y,1); and y are any real numbers}

(B) {(z,y,22); 2 and y are any real numbers}
(C) {(z,2%,0);z is any real number}
(D) {(z,y,2y); x and y are any real numbers}

(E) {(z, 7,2 4 1); 2 is any real number}

4. Determine for which values of k, the 3 polynomials ¢, (x) =2, go(x) = 2 + 22 and

@3(7) = 1 + x + ka? are linearly independent.
(A)k=1land k= -1
B)k=0and k=1

(E) k is any real number



5. Let A be an (n x n)-matrix whose nullity is 0. Which of the following is NOT correct?
(A) A is invertible.

(B) The row vectors of A are linearly independent.
(C) The reduced row echelon form of Ais I,,.

(D) rank(A) = n.

@O 1s an eigenvalue of A.

6. Let W be the set of 2 x 2 Symmetric matrices whose trace is zero, then
(A) W is a subspace of M, and dim(W) = 1.
@W is a subspace of M, and dim(W) = 2
(C) W is a subspace of Ms 5 and dim(W) = 3
(D) W is a subspace of M;3 and dim(W) = 4.
(E) W is not a subspace of M, ,.

a 2 2
7.Given A= | 1 2 ¢ |. For which values of a is v = (2,1,1) an eigenvector of A?
3 O |

(A) 0 (B) 1 @ (D) 3 (E) None of the above

1 01
8. The characteristic equation of the matrix 4 = 0 2 0| is
101
(A) AA=1)(A-2)=0.
B) (A -12A-2)=0
(C) A -1)(A-2)2=0.
(D)) A(A —2)2 =0.
9. Given u and v two vectors in an inner product space, such that ”U“: 2,||v|| = 2 and

<u,v>=1 Then < u+2v,2u — v >=

(A) 0O (B) 1 (C) 2 (E) None of the above
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Part 11. [22 marks]

Show all the steps of your solution for each of the following questions.

Question 1. [4 marks]

of linear equations:

$1+$2+CC3+[L'4 —— e |
2$1+2,’L’2+$3 =20
L1 —ZTa+x3—24 = 0
: R
Auam“hol mokr o
4 -1 144 .0
[fled RREESof 4 e, [ 4 4414
. A 14114 1] RgerRa 0-20-2'-1
4 1 1 1 ,1 Rz-lh o 0_1_1",4 I i R O
2 2 4 (o) :1 ‘___9 o ‘Zo“l(-/‘
1 -1 1 Faa heiy (o] R3~R1 .
4 1010 :ji
11 07 = ,23)(_/\ Ko e v
5 [0 A 11l Ra-Re o pk P
Rj—:_:_) o 104“4/.21.]_-?00-1-2‘_/;;2— —_— oA
© o0 -1-2 -
ety | ‘
Ry~ R 100 -2 2 X, = o free uwknown
N2 o410 1 [ 2
o oA 2( 1
d = x, = 1-2FE
.= - L+ vt L
A~ L
) 2t
-= 4
z /
| go\u\'\'lOV\ 4,~:~t E ‘“‘7 vaod nuw ber
geneta T ;

Use the Gauss-Jordan Elimination Method to solve the following system

|~



Question 2. [3 marks]

Let W be the subspace of R* spanned by v; = (1,2,0, 1),
vz =(2,4,3,4), v3 = (1,2,3,4) and v, = (0,0,2, 2),

(a) Find a basis for W

Considey e mabyix A‘&

Lk us §nd « basis for  Yow(A)

: _ (AR - g
. ol B oo 1 3;
1 2 o0 1 V-2 0052_‘ i ) 33
LYy 34 |- > 00332 oo 22
413‘{ f3-14 Loo 2
o O 2
1A 2 01
e 1/ LT 42{3 A @
— - - B 3 L OO0 O
| © o oA © ©C ©o0o
Yc,‘l © © oY,
. STyt
‘ W:(\{I
A basis fer W 1S A Sy Z—.) @
WL—(" 3
: (0,°v°l4)
W3

(b) Determine the dimension of w.

@
Awm W = 3
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Question 3. [5 marks] Let v, = (1,1, 1), v2 = (1,1,-1) and vz =(1,-1,2)

be 3 vectors of R3,
(a) Show that § = {v1,v2,v3} is a basis for R3.
L - S K B B 1\
44,1\_4“1 i\—i‘\,\ .2\+ 1 -1
(8 R B
-1 -+ O
O S e

e OU,\'C'(YV\\'V\«V\“. s non zyo tThew
Since

. 3
the vedas v v.,vy Loxm  a bag) fr R°.

(b) Find the coordinates of the vector w = (0, 1, 0) in the basis S = {v1, 09,03},

a : w
Solve CaVat G V) 16,V

C,\-\—CLTC3: Q
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Question 4. [4 marks] Let A= [ 1 1

Given that the eigenvalues of A are 0,1 and 2, find an invertible matrix P that diagonalizes A.

Eigen Space Bo: sdlve HLS  Ax=o ‘
0 © '0 o'0 xL,=t 13
\‘141](;410l'_9 [g%?.o Ooi.‘% A Lree u‘nLno»dﬂ
4 A A4 o
- O
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- 1
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4 unknown
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aefs) e (]
%"‘W"""Q soluket [otl ’ otal

< "S
Rauns fov &g

<

P

\l
| e |
00
| ISR,
| &

‘ _ A)l: (8]
, i¢ (ZT:.
BlgensPrce T2 b

A ¢ o\\oaS!lS j(’o( The
SO MU
we N
Exgens pe ¢ Co -

p- 1183 @
The wwokeix A s AW&OM&UC i 101 &J 5y

| o gl
i A?:Di&oo o2



8

Question 5. [6 marks] For p = q, + QT+ ayr? and g = bo + b1z + by22?, the standard inner

product in the vector space Ps is defined by:
<D, q >=agby + a1b; + asby.

(a) Given P=1+42z+ 22 and 9=2-z+ 222, Evaluate s following:
(1) <pg>= A2+ 2x-1+1x2 = 2_

|

@wm=04mw>=waﬁ”tzqg _@
12:\)_9—:3
@Hm:(za;"fgz;::j

1

(4) cos®, where 0 is the angle between p and q.

_:2_— o O.-Z—-f’z.‘
cospz S¥A2 = @
TR

2 N\ &
5) dp,q) = Up-9qll = I-143x -x*| = m >

= \)41;

(b) Find the value of the real number ¢ for which the polynomials p and p + tq are orthogonal. @

p | Fjr{—a( axe ov%hoam»( YN <'?,?+t5\7 =0

P peb>s el E<piqy
_ bibrz

—



