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Algebra

[1]Complete the following statements:
(@)A square matrix A iscalled symmetricif.......................
(b)A square matrix A iscalledsingularif...................c i

(C)Asquare matrix A hasinverse if...... ...

2 4 1 3 2
[2]If A = [1 _1], B = [2 o _1].
(a)Find if possible: A+ B, A.B and B.A
(b)Find the eigenvalues and eigenvectors of A
(c)Find the eigenvalues of f(A) = A3 — 2A
(d)Find the eigenvalues of f(A) = 24
(e)Find A"




Mid-Term Exam Algebra (12— 4 —2014) Prep-Year

Model Answer

[1](a)A square matrix A is called symmetric if A'=A.
(b)A square matrix A is called singular if |A|=0.

(C)A square matrix A has inverse AL if |A|#0.

---------------------------------------------------------------------------------------------------- (3 Marks)
2 4 1 3 2
[2]1f A= [1 _1], B=|, o _1]
(@) A+ B does not exist, B.A does notexist. A.B= [i(i g (3),]
———————————————————————————————————————————————————————————————————————————————————————————————————— (3 Marks)
_|12=A 4 AN A A

(b) |A—M|_| ) _1_)\|_(2 N(=1-2)—4=0
Then, 22 —A— 6 = 0. Then, the eigenvalues: A; =3, A, = —2.

L 2-A 4 1N _
From the equation, [ 1 1_ )\] [y] =0

L, -1 477%] _ o 4 411X _
For: A, =3, [1 _4][y]_0 For: Ay=—2, [1 1[y]_o
Then —x+4y=0, x-4y=0 Then 4x+4y=0, x+y=0
Then x =4y =any number except 0 Then y=-x=any number except 0
Put y=1, we get x=4 and the Put x=1,weget y=-1 and the
corresponding eigenvector is: X; = [ﬂ corresponding eigenvector is: X, = [_11]
——————————————————————————————————————————————————————————————————————————————————————————————————— (5 Marks)
(c) The eigenvalues of f(A) = A3 —2A are f(3) =27 —6 =21 ,f(-2) = -8+ 4 = —4,
--------------------------------------------------------------------------------------------------- (2 Marks)
(d) The eigenvalues of f(A) =24 are f(3) =23=8,f(-2)=2"% = %.
--------------------------------------------------------------------------------------------------- (2 Marks)
: 41 o 11 —-17_11 1
(e)Since T = [1 1 . Then T™* = 5[_1 4]—5[1 _4]
: _1 3 0

Since T " A.T= [0 _2]

3" 0 _ 4 1 3" 0 1711 1

n _ 1 _ -
Then A —T.[O (_Z)H].T — [1 _1].[0 (—2)“]'5[1 L
_1 [4(3)“ +(=2)" 403)" - 4(—2)“]
sl (=)t ) +4(=2)"

--------------------------------------------------------------------------------------------------- (5 Marks)
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