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Matrices 6D
1 a det|3 -— 6 A L
4 2|7 —(-4)x(-1)
=6-4
=2 =0

- the matrix is non-singular

) o 1(2 1
So inverse is —
214

3
1 05
or
2 15
3 3

1 —]J =-3-(-1)x3

=-3+3
=0

b det

.. matrix is singular.

2 5
0 0

c det

‘:o—o

=0
.. matrix is singular

1 2
3 5

d det

s

=-1 =0
.. matrix is non-singular

o 1(5 =2 -5 2
Inverse is — =
-1{-3 1 3 -1

e det6

.. matrix is singular

4 3
6 2

f det

‘:8—18

=-10 #0
.. matrix is non-singular

(02 03
06 -04

a 1l+a
2 a Let A=
l+a 2+a

det A=2a+a’—(1+a)?
=2a+a*-1-2a-a’
=—1
At :i( 2+a —(1+a)j
-1\ —-(1+a) a
-(2+a) (1+a)
:[ l+a) -a j
-a -b

b Let Bz(za Bbj

det B =-2ab—(-a)x3b
=—2ab+3ab
=ab
B _ 1 (—b —BbJ
abl a 2a
1 3

1a providedthat ab = 0
b b
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3 a ABC=1
= A'ABC=A"l
= BC=A"
= BCC'=A'C"
= B=A'C*=(CA)*
B'=CA

S P
7 %)

‘ L1 (3 4
- (CA) _—3+4(—1 —J

3 4
B=
53
4 a AB=C
- A'AB=A"C

= B=A"C

2 -1
b Az[4 3j:>detA:6——4=10

aa_1(3 1
10(-4 2

~B =A'C
1(3 1)(3 6
:E(—4 2)(1 22}
1(10 40
:E(—m 2oj

{is

5 a BAC=B
— B'BAC=B'B
= AC=1
= A=C"

b c_ 5 3
13 2

detC=10-9=1

_ C,l:} 2 -3

' 11-3 5

2 -3

A= .

573)

6 Az(2 _j:
4 3

det A=6—(—4)x(-1)=2

ai_l 31
214 2

4 7 -8
AB = (x onleftby A™)
-8 -13 18

1(3 14 7 -8
=>B=—
2(4 2](—8 -13 18)
4 —
le 8 -6
20 2 4

2 4 -3
B:
-
5 4
7 B:(Z 1j:>detB=5+8:13

ge_ 11 4
13(-2 5

11 -1
AB=(-8 9 | (xonrightbyB™)
-2 -1
11 -1
=ABB*'=|-8 9 |[B!
-2 -1
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3a b 1 -1 -3
8 a A= bM*'=———
[4a 2|oj:> —(2+3k)[—k 2}
det A =6ab—4ab=_2ab 1 (1 3)
(B b 3k+2\k -2
2ab|—-4a 3a 4 p
11 a detA:‘ ‘:4><(—2)—px(—2)
b B=XA —2 =2
— BA~ = XAA™! =-8+2p =0 for inverse to exist.
X < BA ! Hence-8+2p= p =4
w4
- — -8 2 4
So X~ a b) 2 -b xi 2p-8
3a 2b){-4a 3a) 2ab 1 (- -p
1 (—6ab 4ab “Dh_a 2
=— P=2l1 2
2ab(—2ab 3ab
N T
I 4 -4 2p-8
1 2 b A+A*= P + P P
-2 -2 1 2
9 a Given AB=BA p-4  p-4
and ABA=B 4p-17 2p2_9p
= A(AZB):B | p-4 2p-8 | [5 %
= A'B=B 9-2p 10-2p 3 .4
= A’BB'=BB* p—4 p—4
= A =1 Compare a corresponding element to find p
4p-17
01 b d =0
o3 ofe o b
1 0)lc d a b 4p-17=5(p-4)
BAz(a bj[o 1j=(b aj 4p-17=5p-20
c d){\1 0) d ¢ 5p—4p=-17+20
AB=BA=b=c 0=3
d=a
ie. a=dandb=c
k _
12adetM=‘ ‘:kx(k+3)—(—3)><4
4 k+3
2 3
10 a detM=‘k 1‘:2x(—1)—3><k =k?+3k +12
=—2 —3k = 0 for inverse to exist.

Hence—2—3k:k;«rs—E
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12b Complete the square

k? +3k +12=(k2 +3k+%)+12—%

2
=(k+gj 19.75>9.75 for all k

Hence, M is non-singular

c IOM*+M=1

E 1 k+3 3
Ck243k+120 -4k

k+3 3
T R
k“+3k+12{ -4 Kk

a 10 k+3 3 k -3
M+ M =——7—— +
k®+3k+12( -4 k 4 k+3
#—3
k®+3k+12
Compare with top right element of |
30 5
k®+3k +12
ZLZP’
k*+3k+12
3(k*+3k +12)=30
3k*+9k+6=0
(3k+6)(k+1)=0
k =—2 inadmissible, does not give |
k=-1

Top right element is

a 2
13 a det A= =ax2a—-2x3
3 2a

=2a’ -6
Al 1 (Za —2)
2a°-6(-3 a
b 2a’-6
2a° =6
a’=3
a= 3,a:—\/§
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