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Matrices 6C

4
1a =3x2-4x(-1)=10
-1 2

2
b 2‘:4><2—2><1:6

a l+a
=2a-3(1+a)

=2a-3-3a

=-3-a

Matrix is singular for a = -3

l+a 3-a
b LetA=

a+2 1-a

detA=(1+a)l-a)-(B3—-a)a+2)
=1-a’—(-a’+a+6)
=l-a’+a*-a-6
=—a-5

detA =0 = a=-5

24a l—a
¢ LetB=

l1—a a

detB=2a+a>—(1-a)’
=2a+a’—1+2a-d’
=4a-1

detB = 0 = a:l
4

-2 1-k

3 detM=
k-1 k

‘:(—Z)Xk—(l—k)x(k—l)

=k’ -4k +1

For singular matrix k> -4k +1=0

. —(—4)+/(—4)’ —4x1x1
2x1
_4x412

2
k=2+3,k=2-/3

k-2 —k
=3kx(-k)—(4—k)x(k—-2)
=-2k> -6k +8
For singular matrix 2k” + 6k —8 =0

(k+4)(k-1)=0
k=—-4andk =1

3k 44—k
4 detP=

a 2a
b 2b

(Zb —2a
B-=

5a A:( J = detA=2ab—-2ab=0

-b a

a 2a\(2b -2a
b AB-=
b 2b)\-b a
B 2ab-2ab -2a*+2a’
2b* —2b*> —2ab+2ab

(9

j = detB=2ab—-2ab=0
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6allo0o0 5 2 -3
20 Joo o2
02 o[=1]" _|-0]" |+0 2 cl6 4 2
03] 03 oo
003 2 -4 -3
=1(6-0)-0+0=6 4 2 6 2 6 4
=5 ~(-2) +(-3)
10 4 0 4 -3 2 -3 2 -4
DN IR N = 5(=12+8)+ 2(~18+4)—3(—24 +8)
S D - M A = 5x(—4)+2x(~14) = 3% (~16)
=-20-28+48=0
=0-4(20-6)+0=-56
8 2 1 -4
N L A N det(A)=Pk+1 3 &
2 4 1|=1 |-o]" |+ Lo
Lo, 152 B2 s
3 k| |2k+1 & 2k+1 3
=1(8-5)-0+1(10-12) =20 A7 1+(—4) . 0
=3-2=1
=2(3-0)—1(2k +1—k)—4(0-3)
d 2 -34 —6—k-1+12=17-k
2 2 o=2f Hom)f el
e 5_( )5 5 55 As A is singular,
5055 det(A) =0
=2(10-10) +3(10-10) 17—k =0
+4(10-10) =0 k=17
4 3 -1 5 1 3
72220 9 det(A)=|k 2 4
0 4 -2 2 1 k+3
-2 0] 2 0 2 2 2 4 k4 k 2
=4 -3 +(-1 =2 —(~1 +3
2o Sl AR A IS b
=4(4-0)=3(-4-0)-1(8-0) = 2(2k +6—4)+1(k> +3k +8) + 3(k +4)
=16+12-8=20 4k 444K 43k 843k +12
3 -2 1 =k* +10k +24
by 1 -3 As det(A) =S8
72 4 k* +10k +24 =8
:3‘1 ‘3‘_(_2)‘4 ‘3‘”‘4 1‘ K +10k +16=0
2 4 74T 2 (k+8)(k+2)=0
=3(=4+6)+2(-16+21)+1(8=7) f— 8 o
—6+10+1=17
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2 5 3
10a det(A)=-2 0 4
3 10 8
0 4 |-2 4 -2 0
= -5 +3
‘10 8‘ ‘3 8‘ ‘3 10‘
=2(0—-40)-5(-16—-12)+3(-20-0)
=-80+140-60=0

Hence A is singular.

2 5 3)y1 1 O
b AB=|-2 0 4|1 2 2
3 10 8){0 -2 -1

2+5+0 2+10-6 0+10-3
= -2+0+0 -2+0-8 0+0-4
3+10+0 3+20-16 0+20-8
7 6 7
=|-2 -10 —4
13 7 12

7 6 7
¢ det(AB)=|-2 -10 —4
13 7 12
-10 4| |2 -4 _|-2 -10
7 12‘_6‘13 12 137
= 7(~120+28) — 6(~24 +52) + 7(~14+130)
=T7%x(-92)-6x28+7x116

=—-644-168+812=0
Hence AB is also singular.

=7‘ ‘+7

11 0 a -b

0 ¢
-a 0 ¢|=0
- 0
b - 0
-a c —-a 0
—a +(-b)
b 0 b -
=0-a(0—cb)—b(ac—-0)
=abc—abc=0

Hence the matrix is singular for all a, b and c.
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121, 2 4
x -2
3 x 2[=2
3 x
-1 3 X
3 2 3 x
—(-2) +4
-1 x -1 3

=2(x" +6)+2(3x—2)+4(9+x)
=2x"+12+6x—4+36+4x
=2x" +10x+44

=2(x> +5)x +44

2 2
=2| x* +5x+(§j +44—2x(§j
2 2

5V 1,1
=2/ x+—| +31—2>31—,forallreal x
2 2 2

Hence the determinant cannot be zero and
the matrix is non-singular for all real x.

13 x—3 -2 0

1 X -2

-2 -1 x+1
:(x_3)‘x -2 () 1 -2 ‘o 1 x
-1 x+1 -2 x+1 -2 -1

=(x-3)(xX* +x-2)+2(x+1-4)+0
=x +x°=2x-3x"-3x+6+2x-6
=x —2x* =3x

From the matrix to be singular, the
determinant must be zero.

x =2x" =3x=x(x* —2x-3)
=x(x—-3)(x+1)
=0

x=-1,0,3

1
14 a detM=‘2 1‘=1><1—(—3)><2=7

-1 k
14 b detN= 4 3 =(—1)><1—k><4:—3—4k

detN=7
-3—-4k=7
4k =-10=>k=-2.5
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1 =3 -1 =25 Challenge
¢ MN = X
2 1 4 3 a b . .
a = ad — bc = 0 for singular matrix
(13 —11.5 ¢
2 = ad —be=0=> ad = be
The possibilities are:
-13 -11.5 -1 - _
ddetMN:‘ ‘ L1y (=1 =0 (11 (-1
-2 1 1)1 1) (-1 =1)-11

=(-13)x(-2)—(-11.5)x2=49 1 -1y (-1 1) (-1 -1
det M =7 ( (—1 1}’(1 —J’ [—1 —J
det N=-3+(-4)x(-2.5)=7
det MN =7x7 =49 0 0) (1 0) (0 1) (0 0
L "o ot (o oo o} o 1)
15a detA=|1 0 4 (
-4 2 1
=2(0-8)—1(1+16)—1(2-0)
=-16-17-2
=-35

31 2
b detB=lk 4 5

0 2 3
=3(12-10)—13k-0)+2(2k - 0)
=6-3k+4k
=6+k

detB=2

6+k=2=k=—-4

2 1 -1y (3 1 2
1

¢ AB= 0 4|x|—4 4 5
4 2 1)1l0 23
2 4 6
= 3 9 14
20 6 5
2 4 6
15d detAB=| 3 9 14
20 6 5

=2(45-84)—4(15+280) + 6(18+180)
=—-78—-1180+1188

=-70

(—-35)x2 =det A xdet B
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