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MA2001 (CA1) Quiz 1 Semester A, 2023-24
Answer all guestions. Write your answers in the space provided.
1. State whether the following statements are true (T) or false (F). [4 marks]
(a) If B isareal symmetric matrix, then B is diagonalizable. Answer: T
(b) Ifmatrix C isinvertible, then C is diagonalizable. Answer: F
(c) If det(M) = 0, then one of the eigenvalues of M is 0. Answer: T
(d) The quadratic form q = 2x7 + x5 + 4x% — 4x,x; is positive definite. ~ Answer: ¥
= 2%% + (Xa- 2%3)°
. s 6\ _ (—18 1\ _ /4
2. If A isa 2 X 2 matrix with A(—l) = ( 3 ) and A(1> = (4)
(a) Find the eigenvalues and the corresponding eigenvectors of A. [4 marks]

A (%) = (%) = -2(&)

n=-3 , T=k(§) . kO
A = (3) =40

= 4  xi=k()) , Kk#o

’

(b) Write down an invertible matrix P and a diagonal matrix D such that AP = PD. [4 marks]

P=(51) . 2=(3 %
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(c) Find the matrix A.
AP =PD
> f\=PDp"

- "6l f)(’é’f "ILU 2,‘)

(d) Find the eigenvalues of A% — 2A.

A= (-3 -2(-3) = -237

M = 4°-2(4) = lolb

X1
X

[4 marks]

[2 marks]

(e) Is the quadratic form q =[x, xz]A[ ] positive definite, negative definite, positive

semidefinite, negative semidefinite or indefinite? Show how you obtain your answer.

4= =28 T X ® BAD
= =207 = L) +3%2

— - b | 2 - 3
2 (x, - 2,) + Zééx.z
“° oy

9 IS indefinite .

- End -

Page 2

[2 marks]



