Matrices

For understanding concepts

Matrices 4024

Compiled by: Mustafa Asif

display information in the form of a
matrx of any order

solve problems invalving the
calculation of the sum and product
[where appropnate) of two
matnces, and interpret the results

calculate the product of a matrix
and a scalar quantrty

use the algebra of 2 = 2 matrices
including the zero and identrty 2 x 2
matrices

calculate the determinant |A |
and inverse A~ of a nen-singular
matroc A

https://www.youtube.com/watch?v=xyAuNHPsqg-g

https://www.youtube.com/watch?v=alJEZwwtQ3U

https://www.youtube.com/watch?v=8RLn0fCJ7BI
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M/119/12/Q25

2 (a) P= [_

Evaluate P'Q).

3 —1)
® M=,
The deternunant of matrix M is —4.

(i) Find the value of k.

{ii) Find M.
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SP18/P1/Q10

1 1) ==(33)

(a) Fmnd 2A —B.

Answer (

(b) Find AL

Answer (
0/N18/11/Q20

s a=( ) == o)

(a) Express 2A — B as a single matrix.

Answer

(b} Find AL

Answer
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{2 (14 {0
5 (a) Express I._J ]I— 3 |: 3.|| +2 I.__ 1) as a single vector. O/MN18/12/723

Answer

(b) Find (2 —1:]|:[; _: _f)

Answer
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6 =3

4 -} ,
= = MTIB2023
4 r._z q:'_] B=lo —f TsAEa
(a) Find the matrix X, such that 2A+X = B.
f 1

Anzwer |I I| 2]
il 0
(b) Find the mamix ¥, such that AY =( |

Anwar [3]
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0 -2 3 2
*"=[1 3.] E=[—1 D]

{a) Express A— 2B as a single mamx. OMNL7/11Qz26
Answar 2]
(b) Find A%,
Answer [2]
(¢) B~!=kA where kis a rational number.
Find k.
Answar k= o [
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i1 1 =3 : .
8 (a) Express 3 [_5 _4] —E[U _J] as a single matrix. O/MN17/12/Q21

Answear

i o1
(b) Find the inverse of [—5 _4] .

Answear
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Anya makes T-shirts.

The matrix, M, shows the number of T-shirts of different types she makes in one week.

Small Medium Large O/M17/22/Q3
10 25 30 Men

M=l 40 25| Women

(a) Anya sells all of these T-shirts to a shop.
She charges %3 for each small T-shirt, $6 for each medivm T-shirt and

58 for each large T-shirt.

Pepresent these amounts in a 3 « 1 column matrix N.

Answer N =

(b) (i) Work out P = MN.

Answer P =

(ii) E=plain what the elements in matrix P represent.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)
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(c) The shopkeeper sells all sizes of men’s T-shirts at 510 each.
He sells all sizes of women’s T-shirts at $9.50 each.
He sells all of these T-shirts.

(10 25 30
(i) Work out (10 9300 50 40 25/

Answer [2]

(ii) Work out the percentage profit the shopkeeper makes when he sells all of the
T-shirts.
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10 A=li _ﬂ B=[; :” MITIT2LCH
{a) Calculste
i BA,
Answer [2]
(i) B
Anzwer [ ‘ [2]

(b) Giventhat A+ 2C =3B, find C.

Answer [ ‘ [2]
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i 2 5 3 -2
1 "*=l—4 —1] B=l—1 1 "::[ 1]
(a) Calculate 2B —3A. M/T17/22704
Answer I ‘ [2]
{b) Calculate BC.
Answer [2]
fc) Calculate A~ = 4
Answer I ‘ [3]
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2 - 1] O/MN16/11721

"*=[1 3

ER |
{a) Evaluzie EI.-'L—E[__I Dl.

Answer [ ‘ [2]
{b) Find A1,

Annwar [Z]
C Trite m =le marrix that is equivalent fo L
{c} Write doam the singzl ix that is equival Ala

Answer [1]
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ON162208

A= 1

ad b3

1
B=[_1

(1) Find A+ 1B

Annwer I ‘ [2]

(b) Find AB.

Annwer I ‘ [2]

0 Al

Find x and y.

Amwery= . F= e [2]

(d) Find B-.

Answer I ‘ [2]
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1 3 |7 -5
{a) Evaluzte 2A-B.

_a=[4 —l] B_[E ﬂ] M/T16/21/Q6

Annwer [

(b} Find A~

Annwer [
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{c) Find Bl
Anzwar I ] [2]
(d) A+Z=A
Find Z.
Answar I ] [1]
() M~+2I=B whersIisthe 2« 2 identity matrix.
Find M.
Anzwar I ] [2]
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13 -1 2 2
NN
“ M/116/22/Q6(b)
Find
(i) 2X+Y,
Answer ‘
(i) Y1,

Answer ‘
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16 A, Band C are three mangles.
T,.T, and T, are three transformations such that T,(d)=B, T,(d)=Cand T,(C)=B.
The vertices of tnangle 4 are (1,0), (0, 1) and (1, 3).

The matix that represents Ty is ([ 7). ONIS/12/Q26
L2 2 0T
(a) Find [\{I |er | JJ'
Answer [2]
: .2 0
(b) The matrix that represents T, 1s Lﬂ I]'
) Find e imerseof ().
Answer [1]
(if) The matrix that represents T, 1 M.
Find M.
Answer [2]
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| —]
| B=l,

[ ) 4

17 @ A< |

Find

i 2A-B.

Answer 2]

Answer [2]

(b} The mamix C satsfiss the following equation
. —2 1)
_--:—4|_ o ;I|=r.:

Find C

Answar [2]

0/N15/21/Q3
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{c) Theresa sells raspbermes and blackoomanis.
The frst mainx shows the oumber of kilogrames of each Suit she sells during three differant weeks.
The second mamix shows the price per kilogram, in cents, of the St Theresa salls.

raspbamies  blackomranis pricekz
Week 1 |' 3 2 | I,-ﬁm] raspberries
Week 2 | 15 E] | | 580/ blackowranis
Week 3 l, 2 25 l
(32 ss0
® p=(15 3 | (5]
\2 2§ T
Find D
Answer [2]
(ii} Explainthe mesning of the nformation given by mamiz D
o O [1]
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) M/TI5/11/16
18 (a) E inel tri -1 -3 1 -2
a Epress as a singmle matrix - .
P . 1 0] |2 —s

—1
(b) Find the inverse of [ ﬁ].
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1 3 4 0] M/J15/12/21
19 (a) E=xpress as a single matrix 3 "|- . IS
- -2 5] |-1 2
Answer [2]
3 -2
o e 7
The determmant of A1s 2 .
(i) Findp.
Answer P= e [1]
(i) Find AL
Answer [1]
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1 1(5 -7} 2 (s =7\ .
- oe Isw B1 for sol or [|T | =]3
3l-1 2 -1 2
2(a) | 8" B1 for two or three correct elements
-2 -7
2(b)(») —2
2(b)(11) 1[’ -2 1 , 1(theirk 1
—— oe 1SW FT ——
4\ -2 3 41 -2 3
11
2 4]
or oe isw
3
2 4

2 | B1 for 3 or 2 correct elements

2 | B1 for determinant A= 2,

or for ]‘G i) oe

4(a) [ 0 —5}

2 | B1 for two or three correct elements.

4(b) L[

1 “

1 1
B1 for & oe with £ # —
0o 2 2

| oe

or for 11
2

1\ .

5(a) [ 5]
-9

B1 for one correct element

5(b) (33 7)

M1 for any 1 x 3 matrix

If 0 scored. SC1 for [3
7
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6(a) (D _1“] 2 | B1 for two or three correct elements
‘6 -3 (4 -1}
4 2 or M1 for — ZI oe
0 — 2 0
1
or SC1 for answer ) ]
£)
6(b) 0 1) (o0 L 3 "0 1
1 or | 21 oe B2 for ﬁ'[ oe with k£ —
212 4, -1 2, -2 2
i A
or for l| ' ] oe
20 )
(0 1)
or for 3 or 4 correct elements m l ) ; ] seen
1 2)
-1 -1 ( 1 0 A
orMlforY=A “orforY=A
0 1)
or for determinant of A =2
"4 -1\(a b\ [(da-c 4b-d)
or B1 for I 1 = I
. 0] C d J 2a 2b J
7(a) [ -6 _()} 2 | C1 for 2 or 3 correct elements;
oe
I, 6
> 2 or for 3 or 4 correct elements of ( ) ﬂ,]
- 3
or B1 for the correct matrix in the Wkg. and
simplified, incorrectly, to give the response in the
Ans.Space.
7(b) i B 2 | C1 for 2 or 3 correct elements
5
7(c) L:0r0.5: only 1
8(a) ( 7 9} 2 | C1 for two or three correct elements,
11 -3
-15 ~16 or for 3 or 4 elements of _ .
-15 -8
8(b) 1(-4 -1 £ 1 2 A 4 -1
—— oe, e.g. B1 for (det A=) —7or Bl for | _ seen
7\ 3 -2 -3 503

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP)




Matrices 4024

Compiled by: Mustafa Asif

9(a) 50 1
6| cao
" 8 A
9(b)(1) [ 440" 2
cao
540,
B1 for one element correct
9(b)(11) The amount Anya makes for men’s T- 1
shirts and women’s T-shirts
9(c)(1) (290 630 537.5[0]) 2
B1 for two correct values seen 1 a row of 3
elements or column of 3 elements  1sw
9(e)(11) 48.7% 3
MIFT for their (440 + 540) and their (290 + 630 +
537.5) and
M1 for (zhe}"r 1457.5 — their 980) = their 980 oe
10(a)(1 0 1) 2 0 .
@0 l ] B1 for 5 or 2 elements correctin a
8 1)

2 x 2 matrix with brackets

10(a) (1) 1 [ -1 1

2 | B1 for for determunant = 4 so1 or

L0
-6 2

' 4

10(b) 1[4 -3 [’z -1.5)

2|Blfor2C=3B—-Aor-2C=A—-3Bso1or

= { —12%
2l14 2) |7 4 |4 -"1
V14 -2
20" (2 -1
or M1 for +2C=3
4 - 6 -1
11(a) |-'1 0\| 2 | Bl for 2 or 3 elements correct
8 8)
11(b) -7 2 (- (=7 )
| ‘ Blfor|—Jor or| Ior| |or(—?[.]5)
5) L L }'('_l 5
11(c) (2 1) ) 3 1{-2 -2)
4 2
[_, _%;Uri e 'io isw BEforEl 4 3Joe
1) -2 =2
or B1 for determinant = 2 soi or kl 3
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0 -5)
12 (a) [ 7 9 J 2 C1 for 2 or 3 correct elements; or for 3 or 4
4 { 2 7]\
clements of J )
-1 9,
31 i1 S "~ 3
b) 1f 2 cor| | 0 |:orany 2% | Clfor L [ corfork Ck# 1
71-1 2 -1 2 7L -1 2 7
equivalent seen
[1 0} |
© 0 1,J
4 4) . .
13 (a) [ L7 J 2 B1 for 3 entries correct.
2 4)
(b) 5 o J 2 B1 for 3 entries correct.
PR
(©) 4 7 2 | Bl for one corrector | _ seen
3x+2)
1(3 -2 (3 -2
()] E[ L1 oe isW 2 B1 for det B=5 soi or ) soi
6 -2 . . .
14 (a) { s llJ B1 for at least 2 elements correct in a 2 x 2 matrix
15 =7 .
(b) [ B ] B1 for at least 2 elements correct or
. 4 —-1y(4 -1 .
M1 for soi
1 3 1 3
-5 0
(c) —L[ ] oe B1 for det B= —10 soi or
10 -7 2
-5 0
. -7 2
isw
d 0 0
(d) 0 0
0 0 1 0
(e) Bl for soi
)
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2 | BI for 3 correct elements

w | 1122 , | -2} 1fa b
(i) |- 0¢ isw Y |Btfork|  |or-
) | 2] 4le d
2 2 8
16 (a) 2 C1 for 4 or 5 correct elements ina 2 x 3
0 13 matrix
110 _ .
() (@ E[O EJ or any equiv seen 1
1 2 12 4 2 0 2 2
(ii) ,or — 2% M1 for M = oe
0 1 210 2 0 1 0 1
a bY2 01 0 1 .
or = their (a) oe
c d)\0O 1TH0 1 3
) 3 4
17 (a) (i) | 2 2 B1 for one row or one column correct
1 |
} 12 -2y |37 ~3| . .
(ii) — or oe isw 2 B1 for det =4 soi
413 -1 3 1
4 4 2 2
or for
3 -1
4 -2
(b) 0 6] oe 2 B1 for one row or one column correct
B -2 1
Or M1 for2C=-4 oe
0 3
1 -2 1
orfor - —C=
2 0 3
(3110)
(¢) () 2715 2 B1 for 2 elements correct in a 3 by 1 matrix
2750 or all 3 values correct in dollars
) / or
(1950 +1160)
M1 for | 975 +1740
\ 1300+ 1450 |
(i) Amount [in cents| for each week 1
(iii) 85.75 cao 1
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-2 -1
18 (a) [_1 S} 1

301
B1 for seen
-5 1

or B1 for (determinant =) 8 seen

S
=]
=
o0 | —
TN
I L]
L
S
[§=]

3L
o |5

-1 9
19 (a) [ 5 13} 2 B1 for 2 or 3 correct elements
(b) ()] 2.5 0e 1
) 1 2) 1 FT their (b)(i)
| 03 . 5| 1swoe If 0 scored in (b)(i) and (b)(ii) SC1 for

correct FT adjoint matrix

1 2
isw
{ their(bi) 3 ]
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