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e Mobiles and calculators are not allowed in this exam.

e Write neatly and eligibly. You may lose points for messy work.

e Show all your work. No points for answers without justification.
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Q:1 (8 + 4 = 12 points) (a) Prove or disprove
(1) The set of real numbers with addition defined as

v+y=ax—y foral z,y€eR

is a vector space.

(i) The set S = {(a,b)|b = 2a} is a subspace of IRD'(undor the usual addition and scalar
multiplication).

(b) Is the vector < 1,1,1,1 > a linear combination of vectors < 1,0,1,1 > and < 1,1,0,1 >?
(Justify your answer).
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Q:2 (08 points) Solve the following nonhomogencous system using Gaussian Elimination
method:
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Q3 (12 points) Consider the matrix

| 2 3
0 -1 2
A=l 2 a )
| 2 3
(1) Find the rank of the matrix A.
(i1) Find a basis for the row space of A.
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Q4: (14 points) Consider the system of linear equations AX =

B, where
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1 -2 3 A 6
A= 0 -1 21, X=| z, | and B= 3 1.
1 4 =3 T3 —6

( ) Show that the matrix A is invertible and find A=,
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Q:5 (3 + 10 + 4 = 17 points) Let A = 0 2 0 .
V2.0 0

(i) Is matrix A orthogonally diagonalizable? (Justify your answer)

(ii) Find an orthogonal matrix P that diagonalizes A and the digonal matrix D = PTAP.
(iii) Compute A8,
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V2 cosz 1 SInT 0
Q:6 (19 points) Let A = i sinx 0 — i sinz
0 —isinz — 2 cosz

(i) Find eigenvalues of the matrix A.
(ii) For what values of z (0 < = < ) is the matrix A diagonalizable (i = —1).
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