9.6 Answers
Further A-Level Pure Mathematics: Corel
Matrix Transformations

Answer 1
(a) For the matrix to be singular,
detX = 0
1 a)|
(2 2)-0
1x2-ax3=0
3a =2
a2
-3
[ 2marks]
(b)
-1
Y—l 1 -1
3 2
_ 1 ( 2 1)
1x2-(-1)x3 -3 1
1( 2 1
5\1-3 1
_ 04 0.2
| -06 02
[ 2marks]
(c)
YA=B
-1 -1 , , -1
Y YA=Y B pre-multiply both sides by
-1
A=Y B
A:i 2 1\[1-12
5\(-3 1)\74-2
Sl 2-20+74 -2
5 |-3+31+7A-2
1 51
5\-5+ 104
_ A
22 -1

SoA has coordinatesi, 24 — 1)
[ 4 marks]



Answer 2

(a)
B 2 -2
detA—det(_1 3)
=2%x3-(-2)x (-1
=4
[ 1mark ]
(b)
-1 > 2\t
S
_1(3 2
S 4\1 2
_ [ 075 05
~ 1025 05
[ 2marks]
(c) Area ofRis 18 square units
[ 2marks]
(d)
AR=S
-1 -1 : . -1
A AR=A S pre-multiply both sides by
R:i 3 2|0 8 12
4\1 2/\4 16 4
_1/8 5 44
418 40 20

(2 14 11
2 10 5
That is, the vertices ®?are (2, 2), (14, 10) and (11, 5)
[ 4 marks]



Answer 3

(a)

a -5
2 a+4

ax(a+4)—- (-5 x2

det A = det

a® + 4a + 10

[ 2marks]
(b)
detA = [a% + 4a] + 10
:[(a+2)2—4]+10
= (a+ 2)2 + 6
As the square i3 0, and then 6 is added afet A > O for all realA
- Alis non-singular for all values af O

[ 3marks]
(c)
-1 [ a -5
A 2 a+4)
_ 1 a+4 5)
a2 + 4a + 10 -2 a
Told thata = 0,
At L 4
A S 10(—2 o)
[ 3marks]
Answer 4
(1) As A is a singular matrix,
detA =0
5k 3k -1\ _
det(—B k1) =0

Bk)x (k+1)- (k-1 x (-3 =0
5k + 5k + %k — 3 = 0
5k + 14k — 3 = 0
(5k —1) (k+3) =0
3 =

Either5k — 1 = 0 or k + 0

kziork=—3
5

[ 4 marks]



(i) (a) B_lz(_lg g)

_ 1 (3 —5)
10x3-5x(-3 |3 10

_ L (3 -5
453 10
[ 2marks]
(b) BT =T
-1 -1 . . -1
B BT=B T pre-multiply both sides b
-1
T=B T
T:i3_5 0 -20 10c
4513 10/\ O 6 6c
~1({0 -9 o0
- 4510 0 90c
(0 -2 O
~\ 0 0 2
That is, the vertices dfare (0, 0), (-2, 0) and (0, 2c)
[ 3marks]
(c) T has an area of 13545 = 3
AreaA:%xbxh
1
3=—=—X2x2C
> X 2 X
c=15
[ 3marks]
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