9.4 Answers
Further A-Level Pure Mathematics: Corel
Matrix Systems of Equations

9.4.1 Solution to 9.2 Example
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9.4.2 Solutionsto 9.3 Exercise

Answer 1
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Answer 2
Anna should be making a comparison between the matrix in the question,
1 0 0
0. 3 _1 Lt o 0
2 2 | andRyy = 0 cosf® —sno
o L1 _i3 0 sné coso
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Anna should have deduced thah 0 = % and cosf = —g

The first givesfd = 3(°, 150 and the second giveg = 150, 210
So the value of that satisfies both equationsdis 150°
[ 2marks]

Answer 3
The matrix given is recognized as being a rotation aboutéves.
_1 _Jd3 :
2 2 cosf —sind O
So, comparef 3 1 0 with Rzp = [ snf cosf® O
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0 0 1

from which is deduced thatsin 6 = g andcosé = —%

The first givesd = 60, 120 and the second gives= 120, 240
So the value of that satisfies both equationsfés= 120

The matrix is a rotation about tkexis of 120
[ 3marks]



Answer 4
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[ 3marks]

(b) A is a reflection in the plane= 0
[ 1mark ]



Answer 5
(a) The matrix given is recognized as being a rotation about#xeés.

43 o9 4 _
2 cosd 0 sné
So,compareg] 0 1 O | with Ryy = 0 1 0
_1 0 J3 —-sn® 0 cosé
2 2
from which is deduced thatsin = % and cosf = g

The first givesd = 30°, 150 and the second gives= 30°, 330
So the value of that satisfies both equations fis= 30°
The matrix is a rotation about tlgeaxis of 30

[ 3marks]
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(b) 0O 1 0 ([[-2|= -2
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The image of the point-1, —2, 1) is ( 1_2\/§,—2, 1+2\/§
[ 2 marks]
Answer 6
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(b) |3 _1 ofl-Y=133,1
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The image of the point3, — 1, 0) is ( — 3; ﬁ, 3\/§2+ 1, 0
[ 1mark ]
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Answer 7
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Answer 8
(a) The matrix given is recognized as being a rotation about#xeés.

_Jd3 o _41 .
2 2 cosf# 0 sné@
So, compare[ 0 1 0 |with Ry, = 0 1 0
1 o _Jd3 -sné 0 cosé
2 2
L . 1
from which is deduced thatsiné = -5 andcos6 = _g

The first givesd = 210, 330 and the second gives= 150, 210
So the value of that satisfies both equationsés= 210
The matrix is a rotation about tlyeaxis of 210

[ 3marks]
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Answer 9
/3 -2
a M| = =2V3 x2vV3 -2x (-2 =16
(a) [M] — V3 x 2V3 (-2)
The determinant is the area scale factor so the length scale factor is 4
[ 2marks]

(b) Thus we have that,

& r=7 A

The opposite of an enlargement by 4 is an enlargemel%l{ by

1
N i (2\/§ 2
’ o+l 2 2/3
_ . _ [ cos —sn
= 1 /3 compared withRy = Sno 058
2 2
from which is deduced thatsing = % and cosf = g

So the value of that satisfies both equations éis= 30°
[ 3marks]
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Answer 10
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V2 V2
2 0-7 1 1 30 v2 V2 0 0
(b) 01 0 0 1 2 0|l=|0 1 2 o0
%0% -1-1 3 O 0 0 3W2o0
Thatis, (1, 0,-1) — (vV2, 0, 0)
1, 1,-1 - (V2, 1,0
3,2 3 — (0, 2, 3V2)
(0, 0, 0) —» (0, 0, O
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