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Q1

Q2

Q3

(a) Consider a matrix
-1 731 4
A=|7 0 2 9 3
3 2 3 2 77
State the size of the matrix and find a,, +(dy, —a5,) —+/ass -
(3 marks)
(b)  Given A4 =l &
iven 4= ;
3 1
(i) Calculate 4* and 4’.
(i)  Verifythat 4° =24’ -74+141=0.
(iii)  Hence, express 4' interm of 4%, 4 and .
(9 marks)
< s § I .
(c) Show that 4 = \:6 2} is an idempotent matrix.
(2 marks)
6 -3 0
Let A=|1 4 =3|isan invertible matrix.
5 =5 7
(a) Find the minor, M, and cofactor, C, of element a,, and a,;.
(3 marks)
(b) Then, by using results in Q2(a), compute |A| by cofactor expansion.
(2 marks)
(c)  Determine 4~ using adjoint of 4 .
(6 marks)
Consider a system of linear equations
x, + 4x, + 3% = 0
5, + 9x, = —4
3% - x =17
(a) Solve the linear system using Cramer’s rule.
(7 marks)
(b) List all properties of reduced row echelon form (RREF) matrix.
i p———— (4 marks)
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Q4

Qs

Q6

(©

(@)

(b)

(©)

Then, by employing RREF, solve the linear system using Gauss-Jordan elimination
method.
(7 marks)

Consider the vectors =(1, 2) and u, =(3, 4) in R*. Write u, = (11, 16) asa

linear combination of # and v.

(4 marks)
Given the vectors v, =(1, 1, 2),v,=(1, 2, 5)and v;=(5 3, 4).
(1) Determine whether the vectors are linearly dependent or not.
(ii) Hence, is the vectors form a basis of R*?
(8 marks)
1 2 0 -1
Examine the rank of 4={2 6 -3 -=-3]|.
3 10 -6 -5
(6 marks)

Letu, =(1, 3, -4, 2),u,=(4 -2, 2, 1) and u; =(5, -1, -2, 6)in R*.

(a)

(b)

(a)

(b)

(©)

Show that <3“1 -2, u3> = 3<u, . u3> - 2<u2 s g > :
(6 marks)

Apply the Gram-Schmidt orthogonalization process to find an orthogonal basis for the
subspace U of R' spanned by u,, u, and u;.
(9 marks)

State the relationship between the eigenvalues and the invertibility of a matrix.

(2 marks)
3 4
Let A= ’

(1) Determine the characteristic polynomial and characteristic equation of 4 .
(i)  Hence, determine all eigenvalues and corresponding eigenvectors for 4 .
(iii)  Is 4 invertible? Explain your reason.
(18 marks)

Use the Cayley-Hamiton theorem to show that matrix 4 in Q6(b) is satisfies its own
characteristic equation.
(4 marks)
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- END OF QUESTIONS -
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