Edexcel AS Further Mathematics Inverse matricé’

Section 2: The inverse of a 3x3 matrix

Section test

2 1 0
Questions 1 to 2 refer to the matrix | -4 3 -1
-3 2 4

1. What is the cofactor of the element 4?

2. What is the cofactor of the element -2?

4 2 1
3. Find the determinant of the matrix | 0 -3 0.
k 2 1
1 0 O
Questions 4 to 5 are about the matrix | 2 -1 1
1 3 2
4. The matrix of cofactors is
-5 3 -5 3 7
@ ]0 2 |0 2 -3
0 1 -1 0 -1 -1
5 0 O 5 0 O
©|-3 2 -1 |3 2 1
7 -3 -1 7 3 -1
5. The inverse matrix is
. -5 3 7 . -5 0 O
@ c 0 2 3 (b) c -3 2 -1
0 1 -1 7 -3 -1
. 5 3 -7 . 5 0 O
(© c 0 -2 3 (d) c 3 21
0 1 1 -7 3 1
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k 2 1
Questions 6 to 7 are about thematrix |0 1 0
1 -11
6. The matrix of cofactors is
1 0 -1 1 -3 -1
@ |3 k-1 —-k-2 ()| 0 k-1 0
-1 0 k -1 k+2 Kk
1 0 -1 1 3 -1
(©|-3 k-1 k+2 d|O0 k-1 0
-1 0 k -1 k-2 Kk
7. The inverse matrix is
1 0 -1 1 -3 -1
(a)i 3 k-1 -k-2 (b) k-1)] 0 k-1
-1 0 k -1 k+2 Kk
1 -3 -1 1 0 -1
(© ki—l 0 k-1 0 (d (k-1)| 3 k-1 -k-2
-1 k+2 k -1 0 k
x x 1
Questions 8 and 9 are about the matrix |5 3 2
2 1 1
8. The matrix of cofactors is
1 1-x 2x-3 1 x-1 2x-3
@ |1 x-2 2x-5 (b) | -1 x-2 5-2x
-1 —X —2X -1 X —2X
1 1 -1 1 -1 -1
(©) | 1-x x-2 —x (d | 1-x x-2 x
2x—-3 2x-5 -2Xx 2X—-3 5-2x -2X

9. The inverse matrix is

-1 -1 1 1 x-1 2x-3
@ | x-1 2-x x (b) | -1 x-2 5-2x
3-2x 5-2x 2X -1 X —2X
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-1 x-1 3-2x 1 1 -1
©|1 2-x 2x-5 d|1-x x-2 =X
1 —x 2X 2Xx—-3 2x-5 -2x
k 1 0
10. For which of the following values of k is the matrix | 1 k+1 -1 | singular?
1 -2 k+2
(a) 1 (b) -1
(c) 2 (d) -2
(e) 3 (f) -3
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Solutions to section test

1)
2 1
-4 3
N
2 1
The minor of the element 4 is = 4 =
=(2x3)-(1x—4)
=6+4
=10
The place sign of the element 4 (s +
so the cofactor of the element 4 (s 10.
2.
2 o
—4 —1
NI SR
2 o0
The minor of the element -2 is = 4

=(2x-1)-(0x—4)
=—2+0

=-2
The place sign of the element -2 is -
so the cofactor of the element -2 1s 2,

3. Expanding the determinant by the second row:

4 2 1

Since there are two zeros in
the second row, expanding
by this row makes the
calculations easier.

4 1
k 1

S =

0 -3 0|=-3
k 2 1

=—=3((4x1)-(1xk))
=-3(4-k)
=3k —-12
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-1 1

Au =, = (2xR)-(1x3)=—2-3=-5
2 1

/412——1 2=—(:2><:2)+(1><1):—4+1=—3
2 —1

A= . =(2x3)—(1x1)=6+1=%#
o o0

,491=—3 2=—(o><2)+(0><3):o
1 0

,492=1 2:(1x2)—(0x1):2—o=2
1 0

,423=—1 3=—(1><3)+(0><1)=—3+0=—3
o o0

’431:_3 2:_(0X2)+(0X3)=0
1 0

,432:_2 1=—(1><1)+(o><:z)=—1+0=—1
1 0

,433:2 _1 =(1x—1)—-(ox2)=—1-0=—1

-5 3 F
The matrix of cofactorsis| 0 2 -3

o -1 -1
. Expanding by first row:
1 0 o0
-1 1
2 -1 1|=1 =-5
z 2
1 3 2
-5 -3 7
The adjugate matrix (s the transpose of the matrix of cofactors | 0 2 -3
o -1 -1
-5 0 ©

The adjugate matrixis | = 2 -1

#* =3 —1
-5 0 0 5 o0 0
’, #» ”, 1 1
The inverse matrixis ——| -3 2 —1|=—| 3 -2 1
5 5
F -3 —1 -# 3 1
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1 0
AL =, | F@x)-(ox—1)=1
o ©
,412=—1 1:—(0><1)+(0><1)=0
o 1
Au =l |Flox1)-(1x1)=-1
2 1
,491=—_1 1=—(2><1)+(1><—1):—2—1=—3
k 1
,422:‘1 1‘:(/e><1)—(1><1)=/€—1
ke
A =], _1:—(/e><—1)+(:zx1):/e+:z
2 1
,431:1 O:(QXO)—(iX:L):—:L
,432:—0 O:—(/exo)+(1><0)=o
1
/43320 1‘=(/€><1)—(1><O)=/€
1 [#] —1
The matrix of cofactorsis| —= k-1 k+2
-1 0 I
. Expanding by second row:
k 2 1
0 1 ol=1((kx1)—(1x1))=k—-1
1 -1 1

1 0 -1
The adjugate s the transpose of the matrix of cofactors | -3 k-1 k+2
-1 0 I
1 = -1

The adjugate matrix is| 0 k-1 ©

-1 k+2 £k
1 -2 -1
The tnverse matrix is o k-1 ©
-1 k+2 k
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2 2
/411:1 . =(3x1)-(2x1)=3-2=1
5
,412=—2 . =—(5x1)+(2x2)=—-5+4=—1
5 =2
AB::Z 1:(5x1}{3x2):5—6=—1
X
,421=—1 1=—(/(><1)+(1><1)=1—/(
X
,492=2 1=(/<><1)—(1><:2):x—:2
X
/493=—2 . =—(AX1)+(xX2)=—x+2x=x
X
,431=3 2:(,(><:z)—(1><3)=:2x—3
X 1
,432=—5 2=—(x><2)+(1><5):5—2x
X X
/433=5 = =(xXx3)=(XX5)=3B3x—-5x=-2X

1 -1 -1
The matrix of cofactors is| 1—-x  x—-2  x
24-3 5-2X -2

Expanding by first colummn:

X x 1

5 3 2=x4,+5A4, +t24,

2 1 1
=xx1+5(1L—x)+2(2x—3)
=X+5-5X+t4X—0C

=—1
The adjugate is the transpose of the matrix of cofactors

1 -1 -1
1-x  x-2 X
2X—3 5-2x 12X

1 1-X 2x-3

The adjugate matrixis | -1 x-2 5-2x

-1 X —2x

7 0of 8

Edexcel AS FM Inverse matrices 2 section test solns

26/03/13 © MEI



Edexcel AS FM Inverse matrices 2 section test solns

1 1—Xx 2x—3 -1 XxXx—-1 =2B—2x
’ I ’ 1
The inverse matrix is—| 1 x—2 5—-2x|=|1 2—-x 2x—-5
—1
—1 X —2X 1 —X 2x
k 1 0
k+1 —1 1 -1
10, |11 k+1 —1 |=k -1
2 k+2 1 k+2

1 2 kt2
=k[(k+1)(k+2)-(—1x—=2)]-1[1(k+2)— (-1 x1)]
—k(k+1)(k+2)—2k-(k+2)-1
=k*+3k* -k—-3
=(k-1)(R*+4k+23)

=(k-1)(k+1)(k+3)
Fork =1, kR = -1 and k = -3, the determinant is zero and so the matrix is
stngular,
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