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CompLEX NumBERS & MATRICES (Q 3, PAPER 1)

SorLuTions No. 5: MaTRrIX EQUATIONS
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3 (b) (i) Use matrix methods to solve the simultaneous equations
4x -2y =5
8x+3y=-4

(i) Find the two values of k which satisfy the matrix equation
SOLUTION

3 4)\(1
a k)[_z J[k]:n
3(b) ()

Simultaneous equations in 2 or more unknowns can be written as a single matrix equation:

AX=B= A'AX =A"B
The simultaneous equations can be written in matrix form as follows:

NN MW e
=(5)aless)= [

ANSWER: X=1,y=-2

3 (b)

3 4)\(1 1
1 |<)(_2 1](kj:11:>(3—2k k+4)(kj:11

=3-2k+k*+4k=11=k*+2k-8=0
= (k+4)(k-2)=0=>k=-4,2
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3(c) Let A= and P = )
@tetas(t FJmar-[f Y

(i) Evaluate A'PA and hence (A‘PA)Y.

(i) Use the fact that (APA)"® = AP A to evaluate P™

SOLUTION

3(c) (i)
A:(_l1 _Zsj and P:(_42 _31] D:[g EJDDHZLZ gj:[zn bonj .......

Evaluate A™PA and hence (A™PA)™. e B 1 d -b
‘( jj _(ad—bc)[ j

1 -3 L 1 (2 3) 1(2 3 -2 -3
-1 2 2-3\1 1) -1{1 1 -1 -1
., -2 -3\(4 3)1 -3 -2 -3)(1 -3 10
A PA= = =
-1 -1){\-2 -1){-1 2 -2 2)\-1 2 0 2
The result is a diagonal matrix which means you can use formula 7.
1 0)" (1 1 0
(A'PA)" = = . 0 =
0 2 0 2° 0 1024

3 (c) (i)
You are told that (A*PA)*® = AP A and are asked to find P¥.

1 0 1m0 1 0 -2 -3\ (1 -3
= =A"P A= = P
0 1024 0 1024 -1 -1 -1 2

To isolate P*°, multiply each side by matrix A at the front and A™ at the end.
Therefore, (A*PA) = APYA= A(APA)Y A = AA PP AA™
= A(A—lPA)lO A—l — PlO

o 1 -3)(1 0 -2 -3
-1 2 lo 1024 )\ -1 -1

(1 -3072)(-2 -3) (3070 3069
-1 2048 )l -1 —1) | -2046 -—2045

—-C a
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3 (b) (i) Write the simultaneous equations
X— \/§y =—2
J3x+ y= 23

in the form A(Xj =
y

-2
where Aisa 2x 2 matrix.
( ﬁ]

(ii) Then, find A™ and use it to solve the equations for x and y.

SoLuTION

3 (b) (i)

& oM

V31 \y) (243

3 (b) (ii)

Az[l _ﬁJ:A‘lzi[l \/éle(l \/5]
NER 1+3| 3 1) 4(-3 1

s e

=x=1and y=4/3.




