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Part 1. [18 marks]

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

3 2 2 1 10
1. Given A = and B = , then tr(ABT — I,) =
1 21 1 0 2
(A) 2 (B) 4 (C)6 (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 i d+39g e+3h [f+3
(A) —4 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);z and y are any real numbers}

(B) {(z,y,2x); x 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,z,z + 1); x is any real number}

4. Determine for which values of k, the 3 polynomials ¢;(z) = 2, ¢2(z) = z + z? and
q3(r) = 1+ x + kx? are linearly independent.

(A) k=1and k= —1

B)k=0and k=1

(C)k#0

(D) 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 A is I,,.

(D) rank(A) = n.

(E) 0 is 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 My, and dim(W) = 1.

(B) W is a subspace of M5 and dim(W) = 2
(C) W is a subspace of My, and dim(W) =3
(D) W is a subspace of My, and dim(W) =4
(E) W is not a subspace of My .

a 2 2
7. Given A= |1 2 0 |. For which values of a is v = (2,1, 1) an eigenvector of A?
1 11
(A)O (B)1 (C)2 (D)3 (E) None of the above
1 01
8. The characteristic equation of the matrix A= | 0 2 0 | is
1 01
(A) \A=1)(A=2)=0.
B) (A-1*(A=2)=0
(C) A —1)(A—=2)2=0.
(D) A\(A —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)O (B)1 (C) 2 (D)3 (E) None of the above
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Part 1l. [22 marks]
Show all the steps of your solution for each of the following questions.

Question 1. [4 marks]| Use the Gauss-Jordan Elimination Method to solve the following system
of linear equations:

14+ +rs+zs = 1

2r1 + 219 + 23 =1

$1—$2+ZE3—$4 =0



Question 2. [3 marks] Let T be the subspace of R* spanned by v; = (1,2,0,1),
ve = (2,4,3,4), v3 = (1,2,3,4) and vs = (0,0, 2,2).
(a) Find a basis for W.

(b) Determine the dimension of W.
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Question 3. [5 marks] Let v; = (1,1,1), v, = (1,1, —1) and v3 = (1, —1,2) be 3 vectors of R,
(a) Show that S = {v;, vy, v3} is a basis for R®.

(b) Find the coordinates of the vector w = (0,1,0) in the basis S = {vy, v, v3}.
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Question 4. [4 marks] Let A= | 1 1 0

1 11
Given that the eigenvalues of A are 0,1 and 2, find an invertible matrix P that diagonalizes A.
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Question 5. [6 marks] For p = ag + a1z + asx® and q = by + byx + box?, the standard inner
product in the vector space P; is defined by:

<p,q>= aobo + ai1by + agbg.

(a) Given p =1+ 2z + 2 and ¢ = 2 — = + 22%. Evaluate the following:

(1) <pg>
(2) [lpll
(3) Ilall

(4) cos®, where 6 is the angle between p and q.

(5) d(p,q)

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