2.5 Answers
Further A-Level Pure Mathematics: Corel
Matrix Transformations
Reminder :

Point Transfor mation by a Matrix (Two Dimensions)

The point( x, y) is written § and placed right of thigansforming matrix

28l -

The point( X, y) has been transformed to the poinax + by, cx + dy)

ax + by
CcX + dy

Answer 1
() 31)(7)_ 3x7+1x4)\ 25)
52)\4)] \5x7+2x4) 143
S (7, 4) — (25 43)
[ 2marks]
. 4 3\(6) _ 4x6+3x1 | 27
(i) 5 2)l1) " |sx6+@=2yx1]~ | 28
o (6, 1) — (27, 28)
[ 2marks]
(i) (—7 3)( 2)_ (=7 x2+3x (=9 _(—29)
6 -1/\-5) |6x2+ (=1 x5/ | 17
(2,-5) = (-29.17)
[ 2marks]
(iv) 5 -4 (—3)_ 5x (=3 +(-4x1 _(—19)
-6 2 1/ |6 x=3)+2x1] | 20
(-3, 1) - (=19 20)
[ 2marks]
Answer 2
ab\(x| [2x+4dy
cd)y T 3Xx-y
ax + by) [2x+ 4y
ex+dy] | 3x-vy

.a=2 b=4 c=3andd = -1
[ 4 marks]



Answer 3

S5 pi[-3)_( &

-6 pJl P) -9

SX (=3 +pxp | 2p
-6 x (=3 +pxp|] |-
-15+ p? 2p| o)
18+p | \-9] \o
P> — 2p — 15 _(o)
P+9%+18) |0
(p-5) (p+3 :(o)
(p+6) (p+3) 0

The only solutionisp = -3
[ 4marks]

Answer 4
Let a generalised point op=x be (p, p)
Then,
2 3\[P| _ [2xp+3x%xp
4 1/\p] \d4xp+1xp
_ (%P
=5

As the point ( B, 5p) is on the liney = x it has been proved that any point on the
line y =x stays on the line.

(See the notes on eigenvalues and eigenvectors at the end of this set of answers

[ 4 marks]



Answer 5

(2_3M5)_ 2x5+ (-3 x0 _(m)
1 2J\o) | 1x5+2x0 |/ |5

. (5 0) — (10, 5)

[ I1mark ]
(2_3M7)_ 2x7+ (-3 x1 _(n)
1 2/\1) | 1x7+2x1 ) |9
(7, 1) - (11, 9)
[ 1mark ]
(2-3”6)_ 2x6+ (-3 x3 _(3)
1 2)\3) | 1x6+2x3 | |12
(6, 3) > (3.12)
[ 1mark ]
(2—3”4)_ 2x4+&$x2)_(ﬂ
1 2)\2) | 1x4+2x2 | |8
(4, 2) - (2, 8)
[ 1mark ]
[ 1mark ]
(ii)  Areasquareis 5 units
[ 1mark ]
(iii)  Area of transformed shape is 35 uhits
[ 2marks]

(iv) |M|=7 which is the area scale factor of the transformation
[ 2marks]



Extra Notesfor Answer 4

To find the eigenvaluel and A, :
IM -l =0

%3]0 2)]-o

2 - 3\|
(275 3]0

(2-A)(1-21)-3x4=0
2-20-2+1%-12=0
4231 -10 = 0 The characteristic equation
(AL-5)(1+2)=0
M =5 o0or 1, =-2

To find the eigenvectors, and v, :

Wheni =5, -X+3Yy=0=>y=x
X -4y =0=y =X
vl—k(i) ke R
4
Wheni = — 2 4x+3y:0:>y:§x
4
4x+3y:0:>y:§x
vr_qj) keR
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