AQA Level 2 Further Mathematics Matrices 0 integral

Section 1: Matrix arithmetic

Exercise

1. Work out:
o 3w (L33
(i) : —lzj —23j W) j jj(fz _11j
Vi 9 B U VY
Wl Y Y

2. IfA= 10 and B = -2 1 . find
2 3 0

(i) 5A
(i) -2B
(iii) AB
(iv) BA

3 1 6 2
3. IfA= ( ZJ and B = [4 ] find the values of x and y given that AB = BA.
X y

3 2
4, IfP= [b 2] and Q = [ 1 ;j find the values of a, b, ¢ and d given that PQ = 1.
5 A 1443 0 B 1-4J3 1

1 3 NE]

(i) Work out AB.
(i) Find a matrix C such that AC consists of four non-zero whole numbers.

0 1
6. M=
Lo

(i) Work out M2,

M®=M*M, M* = MM etc
(i) Work out M2,

(iii) Write down, with reasoning, M*°.
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Section 1: Matrix arithmetic

Solutions to Exercise
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AQA FM Matrices 1 Exercise solutions

, 2 1\(1 o
&) BA:[z oj(z —1}

(3 1]{5 :zj ( 22 e+y j
3, A-B: =
X 24 y ex+8 22x+2y

(@ 2}[3 1j [1g+2/< 10 J
BA = =
4 Y\x 2 12+xy 4+2y

22 é+g 18+2x 10
AB =BA > =
exX+8 RXx+2Y 12+xy 4+2Y
22 =18 + 2x =>X=2
e+ty=10 =>Yy=4
Check: ex+g8=12+8 =20 12+)<<Lj=12+2=20

2(+25=4+8=12 -4—+25=4—+8=12

2 a2 ¢ 1 0
* (b 2}(—1 dj:[o 1j
e—a 3c+ad 1 0
(2@—2 ba+2d}z[o 1}
6—-a=1 =>a=5
W—-2=0 =b=1

Bct+ad =0 =3c+5d4=0 (1)

be+2d =1 =c+2d=1 =ec=1-24 (2)

Substituting (2) into (1) gives 3(1 —24)+54 =0
3-ed+5d=0
Ad=3

c=-5
Soa=5b=10=-50d=3,

) 1+J2 o \(1-V= 1 2 144z
sOA= 2l BTl 4
1-Jz 1-=
(L) one possible matrix is .
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10
Lty M* =1= (o 1) because all evew powers of M will e the identity).
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Matrices

Exercise — Matrix Multiplication

Question 1
Work out
(@) 4 2\ (7 (b)
5 )
(d (1 0\(3 (e)
o 2)(5)
Question 2

A:@ _41] B:[; :j

Work out
(@ AB (b)
(d) BA (e)
Question 3
p=(” 2 0 (-4 1
5 1 Q=3 2
Work out
(a) P2 (b)
(d) PC (e)
Question 4
Work out

@ (2 -1y(0 3 (b)
2262

d) (10 -7\(2 4 (e)
N

Question 5 (Non-calculator)

o 5)(C3)
o3

BC

Work out, giving your answers as simply as possible.

@ (V2 132 o
~1 3J2)(-3 -242

(b) 1

(c)
(f)

(c) 2(5 —2)
6 -3

J(e)
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(c) 3Q
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(d) (3\/5 —4}(\/5 1} ()
2 343
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Question 6

Work out, giving your answers as simply as possible.

"R et e
CRIEY U EY ke

Question 7

Work out, giving your answers as simply as possible.
(@) (Zx —3][ X 3xj (b) ( a 3a] ( 7 SJ ©) v 0\
-5 4x){-3 O -2 1){-10 11 [1 xj
(d) (y yJ[Z SyJ (e) (a+1 a j(a+1 —aJ () 3w -3 )2
-3 xJ0 1 a+2 a+l)l—-a-2 a+1 (_9 x+1}

Exercise 1b

Question 1 Question 3

Matrix Q= ‘;

‘ |_‘22\‘ Matrix P = | 3|
\a b))

‘ 4 3T
You are given that PQ=QP

Work out the value of a.
Work out the values of @ and b.

Question 2
- Question 4
a) Workout (1 0 ) (0 b) )
3 a ¢ (2 afa) [—1)
Give your answer in terms of a, b, c. |“1 _ 3}{ E:,.| = | j

2 -1
b) If (% 0 ) (2 IZ) = I where I is the identity

matrix, work out the values of a, b, c. Work out all possible pairs of values of @ and b.



1 (a)

1 (b)

Review Questions

AV

(2 (4 (a)
3[ 5 {1,[ 3__|_|.~:,.'

Work out the values of @ and b.

[3 marks]

Work out |?

[2 marks]
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2 (a) Work out  AZ

Answer

11- 3k

2 (b =
by k8 [11—6;;

Work out the value of k.

] where k is a constant.

[2 marks]

[2 marks]




Review Questions

3!-'2 1

4 (a)
1@ -5 0 | 3__|_|.~:,.'

4

Work out the values of @ and b.
[3 marks]

|"5
1 (b) Work out | .

[2 marks]

Solution

la a=15b=-30

1b (103 —730)
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2 (a) Work out  A?

Answer

11- 3k

2 (b =
by k8 [11—6&

] where k is a constant.

Work out the value of k.

Solution

2b k=11/8

[2 marks]

[2 marks]




