Edexcel AS Further Mathematics Inverse matricé’

Section 1: Determinants and inverses

Section test

2 -3
1. Find the determinant of the matrix [4 5}.

2. Which of the following matrices are singular?
L (11 . (1 0y (01} (11 01
0y o) @[55 (o] mi;) ®(;

3. Which of the following matrices are singular?

2 3 -1 2 3 -1
M3 1 2 i) |3 1 2
1 -1 2 1 -1 3

4. A triangle has vertices (1, 2), (3, 2) and (2, 6).
1 2
The triangle is transformed by the matrix (3 J .

Find the area of the image of the triangle.

5. A cube with volume 8 cubic units is transformed in 3D space using the matrix
1 4 3

1 2 4
31 2
Find the volume of the image.

31 11
In the following questions, A is the matrix (4 2} and B is the matrix [4 ZJ'

6. Al=
-3 4 b 2 -1
o7 5 o’ )
1(-3 4 1(2 -1
©) E[ 1 —2] @ E(—4 3 J
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7. B'=

11 -4 12 -1
@ E[—l 2 j ®) E(—4 1 j

1(-1 4 1(-2 1
© E( 1 —2} @ E( 4 —1)
8. (AB)'=

1(-8 5 18 -3
@ 2[12 —7) ®) Z(—zo 7]

1(-8 3 1(8 -5
© Z{zo —7) @ Z(—12 7}
9. (BA)'=

1( 8 -5 1(8 -3
@ Z[—lz 7 j ®) Z(—zo 7 ]

1(-8 3 1(-8 5
© Z{zo —7) @ 2(12 —7}

-3 6
10. The plane is transformed by the matrix M = [ 1 2]. The whole plane is

mapped to the line

(@-3x+y=0 (b)3x+y=0
(c)x-3y=0 (dx+3y=0
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Solutions to section test

2 -3
1, det[ ]:(QX—S)—(—3X4)=—10+12=2
4 -5

) 1 1
2, (1) det o o =(1x0)—(1x0)=0—-0=0
5 1 0
(i) det o 1 =(zx1)—-(ox0)=1-0=1
rr s O i
(itl) det o 1 =(ox1)—(ox1)=0-0=0
) 1 1
(iv) det I =(1x1)—(1x1)=1-1=0
o 1
(v) det PN =(ox0)—(1x1)=0—-1=-—1

~

o~
=

Matrices (i), (iil) and (iv) are singular since thelr determinants are zevo,

3. The determinant of (1) is zero, and the determinant of (i) is not. So (1) is
singular and (it) is not.

Aren of triangle =2 x2x4 =4
Determinant of matrix =—1—-6=—#
Aven seale factor of transformation = 7+
Area of image =4 x 7 =28

P N W b~ OO

5. The determinant of the matrix s 25, so the volume of the image is € x 25 =
200 cuble units,

2 1
6, odet.4 =det 4 2 =(3x2)—(1x4)=2

aeif?
20— 3 )
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1 1
Va detB=det£4 2j=(1x:2)—(1><4)=—:2

3

1

B—i —_
2

-

g (ABR) =A™

|

-2
4

G
‘)

(M A

X' =—3(X—2g) =—3g'

The whole plane is mapped to the line x =—3y, le. x+3y =0,
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