Self Practice 2.2C

3

4.

ki 0 -6 1
,O=|.lR=14 8 5]and §= i

determine whether the following multiplication of matrices can be performed. 15 ves, state

3 &

Given that four matrices, P = |3

the order of the product of the pairs of matrices.

(a) g (b) OR e} RS
dy sp e}y P8 (n or
i 0 -4 i i
N .ooom |1 3 4 | : r |6 |2 1

It is given that four matrices, T | a3 ] U |i I3 : :| I 2 la.m:l W |.3 _4].
Calculate

(a) TU by LW fch ¥

dy Wy {ey W- in W

Ciiven that a4 b4 kS . calculate the values of x and .
y 3|7 29

Given that

rll4 s|_|15 145 3 2 ; :
5 2 JI 6 1 ] [ g 8 I calculate the values of r and s,

Given that & = I‘T 54] and ff = [_36 ;] . calculate the values of p, g and r if
. i 2q - r =25
OGH = =
a) G [_13 el “I by G [_5 74 I
-11  2.5¢ 57 ep
7= + 3 ! =
(c) Mt Id : r sp oy H 1.2g %

Mr Koh rents a booth in Educational Expo to sell three tyvpes of goods as shown in the
table below.

Goods A Goods B Goods C
First day 40 28 36
Second day 42 36 30
Third day 35 25 42

It is given that the profits of one item sold for selling goods A, B and C are RMS, RMS
and RM6 respectively, Caleulate the total profit camed by Mr Koh every day. Show vour
caleulation in the form of matrices.
[Tt is given that total profit = sales of goods A = profit of goods A

+ sales of goods B = profit of goods B

+ sales of goods C = profit of goods C

Lol
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CHAPTER 2 Matrices

& What are the characterislics of identity matrix?

Learning
Standard

Explain the characteristics
of identity matrix.

axl=g

lxa=a

When 1 is multiplied with any number, a, its product is ¢. When
a matrix is multiplied with matrix 4, its product is matrix A.
Then the first matrix is the identity matrix. What are the characteristics of an identity matrix?

MIND MOBILISATION 2 FTYammy

Aim: To determine the identity matrix.

Steps:
1. Divide the class into groups of 4 pupils. H
2. Copy the Activity Sheet below and take turn to complete it
Activity Sheet:
Matrix A4 Matrix 8 AB B4
|
@ 5 -2 Iﬂl
2 3] 1o
®) a -1 11
2 3 1 0
& 4 -1 01
213 0 1
) 1 1 0
(=1 2 37 11 ]
(e} 0 4 1 00 0
| 5 3 -2 1 1 1]
[-1 2 37 [0 1 0]
(n 0 4 | 01 0
| 5 3 -2 0 1 0]
=1 2 37 (1 0 0
(2) o 4 1 010
L5 3 2] [0 0 1)
Discussion:

1. Which matrix B when multiplied with matrix A4 will result in matrix 47
2. What are the elements in matrix 87 How are the elements positioned in matrix 57



CHAPTER

(a)

(h)

The results of Mind Mobilisation 2 show that;

1 0 1 0 0
Matrix & in the form of or [0 1 0] when

01

o 0 1

multiplied with matrix 4 will result in matrix A, that is
AB = BA = A
Elemenis in the matrices B consist of 0 and 1 only
with element 1 placed along the diagonal from the top
left corner to the bottom right comer and the other

elements are #ero.

® E
100 .0
o100 .0
et I RO i
i & 5 i
Q00 .. 1

T

0 0

1
Matrix [] ﬂ or [i] 1 {]:| is known as identity matrix and

001
is denoted by [,

Identity matrices are square matrices. ldentity matrix, [,
when multiplied with a matrix A, will result in matnx A.

Al=f4=A

Write the identity matrix based on the order given below,

(a) 1 x1 (by 2 =2
(c) 4x4 dy 5=5
Solution: ) )
10
1 b
(a) [1] {101
[1 0 0 0 0
1 000 01 0 00
@ (01 00 @@ [0 0 1 0o
00 1 0 000 10
0001 (0 0 0 01

2.2d

Self Practice

Arrange element 1 along
the diagonal from the top
laft corner to the bottam
right cormer and the other
elaments are zero. The
diagonal is called main
diagonal. This matrix is
called a diagonal matrix.

i ldentity matrix is a

{ diagonal matrix. |s the

: diagonal matrix an identity
i matrix? Discuss

1. Which of the following matrices are identity matrix? If it is not an identity matrix, give

VOur reason.

(a) [0 1]

1 0o
d |0 1 0
0ol

(h) [
(e) [

0

00
I

0
I



CHAPTER 2 Matrices

10

a1 3
2. It is given that matrix |2 5 0 1

identity matrix.

and matrix 0 = I ] . Show that matrix [} is an

— OSSN B . il :
X 5 give %A atrix . Calculate
It is given that matrix [ﬁ 3} and matrix T LS 4] Calculate

(a) &M+ 71! (b)) (IS (c) 4Tr-r (dy (5-10

Learning
Standard

& What is the meaning of inverse matrix?

2 I”S -1 _|3 —IJE I]_|1 D'l

z = ool |z 2= B Explain the meaning of

2 3..:' = d A e 3 -ﬂ t inverse matrix and hence
AB = B4 = i determine the inverse

rmatrix for a 2 = 2 matrix.

If multiplication of matrix 4 and matrix # produces an identity
matrix, /. then matrix £ is the inverse of matrix 4 and vice versa.

MIND MOBILISATION 3 Ty

Aim: To determine the inverse matrix,
Steps:
1. Divide the class into groups of 4 pupils. H

2. Each pupil chooses a piece of matrix 4 card and a piece of matrix B card as
shown below.

o 001 | N R PR N B
) el ] el

3. Pupils perform the multiplication A8 and B4,
ThE pnf:us:l is recorded fn the tehle 4 ahownl| A | Marc§ | 45 | 84
on the right.

4. Pupils exchange matrix & card with others in the
group. Step 3 is repeated.

5. Pupils discuss their results in groups.

Discussion:
1. Which two matrices result in identity matrix after performing multiplication?
2. What is the conclusion about the relationship between the two matrices?




CHAPTER

The results of Mind Mobilisation 3 show that

1V 37 =317 =37 3]_[1 o0 7 =
= = - is read nversa
] Mo W P R P e ol A
(4 3|2 3|_[2 3[4 =3]_[1 0] et
|3 2|3 4| |3 4|3 2f [0 1]
[3 21 2]_[- 273 2]_[t 0]
2 1)z 3] |2 3)|2 1] |0 1]

The pairs of matrices above are inverse matrices of one
another.

Multiplication of matrix A and inverse matrix of 4, A4°', will result in identity matrix, /.
Al =44 =1

Determine whether the following matrix is the inverse matrix of [? ;] Explain your answer,

(4 1] 2 -l
{a) 7 2, (b) [_.? 4 }
Solution:

(a) ‘; Hi :I=I=[1'TI Iﬁll‘ The prodict is not &n idéntity matrix

"4 1
-7 2
not an identity matrix,

. . : : : L ]

7 =14 Inverse matrix only exists
2 174 1 10 TR . in the form of square
” ] = [ J -~ The product is an identity matrix matrix because both
=7 4 || 7 2 01 A4~ and A4 equal to
e 41 I. However, not all the
'? 4 J is the inverse matrix of [;r ,,] because the square matrices have

inverse matrices.
product of these two maitrices is an identity matrix.

is not the inverse matrix of [: ;l because the product of these two matrices is

Self Practice 2.2

1. Determinge whether the following matrices are inverse matrices of one another,

1 ; i l 3
5 4] [2 -4 1 3] |3
@ [3 )" -8 sl ® |4I‘L 3

o 12147 @ [53][5 3]



CHAPTER 2 Matrices

@ How to determine the inverse matrix for a 2 x 2 malrix?

MIND MOBILISATION 4 prryr=y

Aim: To derive the formula used to determine an inverse matrix for 2 x 2 matrix.
Steps:
1. Divide the class into groups of 4 pupils. H
2. Copy and complete the following Activity Sheet by following the given instructions.
Activity Sheet:

" "' I = f’ h - - p q
It is given that A [:: d.] and A [r 5 l

Steps

— ]

Instruction

Multiply matrix 4 and A

| [ ap + br
Adt =
|

Ly w—r T

Form 4 equations from | i | | 0

Ah=1 () ap+ br =1 a [ ]
) — ) —

With substitution method,
express p, ¢, r and 5 in

Use the equations in (i)
and (iii), express p and r
in terms of @, b, ¢ and d.

Use the equations in (i)
and (iv), express g and s
in terms of a, b, ¢ and &,

terms of a, b, ¢ and _ o g=
P~ ad - be
Fite ¥ =
- . . d
Write matrix 4" in terms of pr= | TR
a, b, ¢ and d # | el

Write A as scalar
multiplication

A

=l

3. Write all the steps on a piece of paper and pasie it on the wall. Pupils give comments
by attaching sticky notes on the findings of other groups.

Discussion:

What is the formula used to determine an inverse matrix?

[Lsa
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The resulis of Mind Mobilisation 4 show that
" |
(a) the scalar is i,

(b) the element a,, is d, element a, is —b, element a, is —c and element a,,is a,
Note that the pnmu-:m of a and d are exchanged v«.hﬂ: b and ¢ are rnultupimd by =1,

{MNnMMA=‘abmemwumwmA“ﬁnh

+

oblained using the formula as follows: Tr ﬂi“"-‘ "1" _

i 1 d -b 3 The term dﬂlrrhu'lh
4 an’—-bc[—r A s introduced in 1801 by

Carl Gauss (1777-1855),
a German

Determinant for matnix A, | 4] is ad - be where ad - be # 0. mathematician,

Therefore inverse matnx, A exists. Inverse matrix does not
exist when ad — be = 0.

For each of the following matnees, determine whether the inverse matnx exists. If ves, calculate
the inverse matrix.

1 2 15
(@) A [4 ﬂ] ® &=|3 4]
o :
= = ](8) = 4 4_M.°fm I=_'_1'_ e -
(a) “‘f b‘-:;{_}s 4) matrix. with matrix ] INH-52) |-2 3 :
-0 e 1[4 -5
| 4] = 0. Hence, A" does not exist. =-2-I_—2 31 the mrm",:;:
R
(b) ad - be = 3(4) - 5(2) 2 _5 imﬁ.ﬁi
=12-10 - 2 with -1
=32 -1 i
£0 2

| 8] # 0. Hence, 8 exists.

o]

i L)
I="TEchnol !
(Exampie 7 i Tasmisy

Given that matrix € = I2 "ﬁ] calculate the inverse matrix of €. A scientific calculator
can be used o find the

Solution: . determinant of 3 matrix,

o= ! -2 6 Scan the OR code or visit

=D - o |1 2 bil.do/VideoE204 to watch
it the related video,
21-1 2 E#iE

]
A
i
||
bl = =
— e
—_—



Given that matrix [} = [m 5 . calculate the value of m if

1 -2

{a) matrix 2 does not have inverse matrix,

-1 3
(b} u-'=[_l 1].
2

Solution:
{a) Matrix [ does not have inverse matrix. hence
ad = be=0
=2m = (-6)(1)=0
2m+6=0
m=3
(b} Pt o= f
[m -s][ 1 3 ] i [1 0"
1 2 -1 01
=3 1 '
|
mi-1) + (-6) -5 | = 1
-m+3=1
m=2

& i il
It is given that
= 3 0

Solution:

Since the product of [ 1
1 2

BN

4= 1 8 -2
T (1B = (203 |3

CHAPTER 2 Matrices

. What is the inverse
matrix of identity matrix?

b

| Why does 4 not exist
| when ad - b = 07

Checking D
Answer :
1 ’—2 &
=2m — [-6)1)|-1 m

el [—26
—-:_rl -2m + 6]|-1 m
Corresponding elements at
row 1 and column 1:

i}

-]

~2mr + b
2m—6=-2

=2

D=

o
E IA = [ 1 ?] and matrix 4 has an order 2 = 2, Calculate mairix A,

3
;] with 4 is an identity matrix, hence A4 is an inverse matrix of



Self Practice 2.2f

1. For each of the following matrices, determine whether the inverse matrix exists. 1f yes,
calculate the inverse matrix.

6 0 2 3 : -2 5 4 2
(a) L I] (b) [ : :] (c) 1 9 I id) |.2 1]
2. Calculate the inverse matrices for the following matrices.
5 6 2 3 4 =2 -2 =5]
{a) lz 3| (b} [3 5] (< l__3 s ] (d) | 5 7 I

T

3. It is given that matrix & = . Calculate the value of p if

{a) matrix & does not have an inverse matrix,

. S
3 5
@ &= 5 3
S -]
4 10 1
4. It is given that X i P [ 01 and matrix P has an order 2 x 2. Caleulate
2

matrix .

Learning
Standard

Use the matrix method to
solve simullaneous linear
equalions.,

@ How fo use malrix method fo solve simultaneous linear
equations?

Simultancous linear equations can be solved using the matrix
method as shown in the steps below.

Simultancous Matrix form AX =8 AX=1R
linear equations a bllx|_|p AVAX =4"'B
ax+by=p ’ c dlly] lg ’ J'."L'=,4':B
p= X=4"'B
D= where a. b, ¢, d. p and ¢ are
constants while x and y are 8 I d b p I
unknowns ¥ ad-be|-¢ allg

{Example §2

Write the simultaneous linear equations below in the form of
matrix.

Is this muliplication
12 i feasible?

3x 4+ 4y I
7 3 AdX = B4

5x - oy

ey



CHAPTER 2 Matrices

Coeffici fx form the
. - o 1ents of © : ——

elements for the first column

of matrix A Mutrix X II‘ the equations in
i Example 27,
—————— Coefficients of ¥ form the | - Sx=By=7
¥ * elements for the second L Jr + 4y =12
3x+dy=12 column of matrix A4 1 4 12 E are written in the form
Sx =lay = 17 5 -6y 7 iof a malrix, does the
& i arrangement of the
T_ T e e 'E_aquaﬁmsaffeclmg answer?
i e S e s | -
Z s . = |3 4 (12
The simultancous linear equations can be written as & e =171
—6| ¥
[ Example {2
Solve the simultaneous linear equations below using the matrix method.
x=ly=1]
Ix-dy=4
Solution: :
@
1 =21 | Write the simultaneous lincar m:@@?ﬂiﬁmmmm
3 —4 = 4 =—— gquations in the form of matrix v Salving simultanecus

. { linear equaticns means i
1 : calculating the values of x :

x]_ I -4 2
v EH -0 [-3 1

4 i and y. Therefore, the final §
1[4 i answer states the values. !
) ?\‘ 1 I EHHwruu-a’"““-'“"'J".\..H",E
2 Checking '
=] Answer
e "J
2
e |3 A [ 2 ]

1 ;
Hence, x =2 and y = 7 Final answer

Self Practice 2.28

1. Write the simultaneous linear equations below in the form of matrix.

1z
4]

s 3

(a8} x—y=T7,x+3y=35 (b 3x+y=0 5x+2y=-14

(e} Tx+2y==11,2x - y=-10 (dy Jx+2y-M4=04y=5¢-35
(&) 2e+p+4=0,y-3x=11 ) x+y=-9 5r=-12

(g) 2x = 5y, -% +2y=3 {h} -';:- = 4, 0.8(x + 5) = 3y

2. In a chess competition, the total number of participants is 100, The number of male
participants, x, is 14 fewer than 2 times the number of female participants, v. Write the
simulianeous linear equations that represent the above information in the form of matrix,

Lo

[ B |



3. Solve the simultaneous linear equations below using the matrix method.

(@ x-2y=5,2x-3y=10 M x=-5S5r=1,3x-y=~-5
€) x-y=8x+y=1 (d) 3v+2y=4, 9% +4v=14
() dx+3wv=11,2y=9 - 6x ) Sx-5v-6=022x-21=3
@ p+ig=43+5=4 () m+n=5%-Z=1
- Learning
@ How to solve problems invelving matrices? Standard
Solve problems involving

matrices.

Write linear equations in the form of ax + by = p, Write the simullansous Solve with multiplication
ex +afy = g, where a, b, ¢, o, p and g are constants linear equations in the with inverse matrix;
while x and y are unknowns form of matrix AX =8 X=A"8

G 20

| purchased 2 child
tickets and 1 adult
ticket at a price of
RM32,

| purchased 5 child tickets
and 3 adult tickets al a
price of RMBS.

Based on the conversation above, how much is the price of a child ticket and an adult ticket?

Solution:

Understanding the problem

Th : £ 2 child tick {a) F;m'm two linear f?quaiilnns. )
an: |p2;ﬁ“ﬁtick;i; R_,H;;-,ﬂs (b) Express the equations in the form of matrix and
The price of 5 child tickets Bolvsie
and 3 adult tickets is RMSS.
x = the price of a child
ticket 2x +y=32
» = the price of an adult Sv+3py=288

RIARE

Hc oo B
y|” @@ -G [-5 2] 88

. : s 1 96 — 88
The price of a child ticket = —[ ]
is RM8 and an adult ticket = 5[ -160 + 176
is RMI16. " [ &.]

Lo

=
KPM



[ Example &

CHAPTER 2 Matrices

Camera K Camera L
Assembling 10 minutes 10 minutes
Packaging 5 minutes 9 minutes

Syarikat Komunikasi Era Baru produces two camera models, K and L. Each camera
produced needs to go through two departments. They are the Assembling Department and
the Packaging Department. The table above shows the time for assembling and packaging for
each type of camera. It is given that the Assembling Depariment operates for 12 hours a day

and the Packaging Department operates for 9 hours a day. Calculate the number of camera K

and camera L produced in a day.

Solution:

Understanding the problem

The total time for assembling is
12 hours, which is equivalent to

720 minutes.

The total time for packaging is
9 hours, which is equivalent 1o
540 minutes,

x = number of camera K
produced

v = number of camera L
produced

The number of camera K
produced is 27 units and the
number of camera L produced
15 45 units.

Self Practice 2.2h

Devising a strategy

{(a) Form two linear equations.

(b) Express the equations in the form of matrix
and solve it.

Implementing the strategy

10x + 10y = 720
Sx + 9y = 540

10 10][x]_[720

5 9|ly 540
- e 1 9 —10][720
v (10M9) - (10%5) |-5 10 |[ 540

_ 1 [ 1080
401 1800

_[27
45

1. A research is conducted on the sales of two types of curry puffs with sardine and potato
fillings. In the first hour, 24 curry puffs with sardine filling and 18 curry pufls with
potate filling are sold, and the total amount of sales is RM28.80. In the next hour, 30
curry puffs with sardine filling and 14 curry puffs with potato filling are sold, and the
total amount of sales is RM29.20, Calculate the prices for a curry puff with sardine
filling and a curry puff with potate filling using the matrix method.

[Lesh

[ B |



2. Akmal spends RM68 a week on the two sports as mentioned below. Caleulate the time,
in hours, Akmal spends in the Sports Club for swimming and playing badminton in a
week using the matrix method.

I spend 10 hours a
week for swimming
and playing badminton
in Sports Club,

3. Puan Komala and Puan Lily go to the market to buy papaya and banana, The table below
shows the mass of the papaya and banana bought by them.

Papaya Banana
Puan Komala 4 ke 2 kg
Puan Lily 5 kg 3 ke

Puan Komala and Puan Lily pay RM26 and RM35 respectively for the two types of
fruits. Caleulate the prices for one kilogram of papaya and one kilogram of banana using
the matrix method.

4. A building has several parking spaces for cars and motorcycles. One day, there were a
total of 66 vehicles parked there and the total number of wheels was 190. Calculate the
number of cars and the number of motorcyeles parked that day using the matrix method.
Assume that all motoreveles are two-wheeled.

5. Encik Jefri and Encik Tan invest in Unit Trust P and Unit Trust Q as shown in the able
below.

Unit Trust P Unit Trust Q)
Encik Jefri RMS5 000 EM3 000
Encik Tan FMG 000 RMa 000

After a vear, Encik Jefri gets a dividend of RM350 from the investment of both the
unit trusts while Encik Tan gets a dividend of RM440. Calculate the dividend rates of
Uinit Trust P and Unit Trust  using the matrix method.



Summary Arena

MATRICES
|

Matrices
* A set of numbers
arranged in rows and
columns to form a
rectangular or a square
array

CHAPTERZ Matrices

[ Basic Operation on Matrices ]

Add and subtract matrices

-

Identity matrix, /.
order n = n with

» Writtsn inside a h]: e fl_|ate bxf element 1 along the
bracket [ Jor( ) o d g h ctg d+h main diagonal and
L 4 the other elements
| are 0
Multiply a matrix by a 10 0..0
number 0 10..0
5 2 . 0 0 1..0
a.el|h B LI B
Order Ele_n.mnl n[ B u‘] I ST m,] 00 0. 1
Order a, is the
. . Af=14 =4
m % i has element of 2 T iy )
m rows and ""'h row and Multiply two matrices l
n columns F* column 4 B = 4B [ Inverse matrix
mxn, map Mg Inverse matrix of 4 is
o o 1
b ;I - denoted by A,
] . . If4=|? "]_ then
¢ = eca ¢b o o
Equal matrices d | da  db | s 1 d =b
A = 8 if the order of both 5 i s A
the matrices are the same [" “‘ q L g ]
and the corresponding e dlgh : ;
elements are equal _ | ae+ be af + b - o’
ce +dg of + di
PR | | ”
Solving simultaneous linear equations
Simultancous Matrix form AX =8 _-"-"': =8
linear equations a b=] _[p A -.-i.'l._f A :H
& + 0y =p ¢ dijy] la gy

=g

where &, b, ¢, d. p and § are
constants while x and y are
unknowns

)=l

J]




-,

At the end of this chapter, | can

represent information from real situations in the form of matrices.

determine the order of a matrix, hence identify certain elements in a malrix.

determing whether two matices are equal,

add and subtract matrices.

multiply a matrix by @ number.

multiply two matrices,

explain the characteristics of identity matrix.

explain the meaning of inverse matrix and hence determing the inverse
malrix for a 2 » 2 malrix.

use the matrix method to sohe simultaneous linear equations,

solve problems involving matrices.

>

\ {iii} the meaning of the elemenis in the matrix,

~

Transportation companies use network to represent the routes of their transports. Network
consists of vertices that are connected with edges.

In the diagram below, the vertices B @, R, § and T represent the cities while
the edges represent the routes of bus between two cities. All the routes are roads that
connect adjacent cities. This route system can be represented with the matrix as below.

To
PO R ST
PlO 1 1 00
o1 01 00
From £ |1 1 0 1 0
S0 01 01
TLO 0 0 1 0

Prepare a report about the route system of buses (or any other types ol transportation)
in your area. Your report should consist of

(i) the introduction of the public transport svslem in your arca,

(ii) the use of matrix 1o represent the route system of the public transport.




CHAPTERZ Matrices

Extensive Practice

g .l
1. Sute the number of rows and the number of columns of the matrix [ 1 6.

5
3 2
2. Misgiventhat A= 0 -1 |, 8= [l] and A8 = C. Determine the order of matrix O,
1 3
3. It is given that matrix D = I_t ’; l Caleulate the value of p if the determinant of

matrix 2 is 0.

4. Given that matrix £ = [5

"
;].shuw that £+ E + E = 3E,

5. Write the following simultaneous lincar equations in the form of matrix.

m=3=4n
Im+2n-2=10

@

6 Itis givcnthnl{.r'=“ ;]and H=l|

I 3 ] Calculate the values of r and s if GH = HG.
-1 s

7. It is given that 4 = F and A8 = /. Calculate matrix f.

0 -5 L) o 25
8 GiventhatP=[-2 1 [.0=|g»2 _% JR=|y+6x —02|and08P+30=R,
0 2:-3 49

8 -1

calculate the values of x, v and z.
9. Itis given that matrix F =

-1 2 ]
3 =4
(a) Calculate F°.
(b} Hence. calculate matrix « if F* = 57 = 12F.

sventhar 112 T4 8=l | calcidare the valies of p
10, Given Ih.:lF[I 4][ ] [“ 1]. calculate the values of p and g.

-1 2

1. (a) Write the simultancous linear equations below in the form of matrix.
(b) Calculate the values of x and y using the matrix method.

y-x=35
v -8 =-19




<y

12. A marathon race has 128 participants. The number of male participants is 16 fewer than
“2 times the number of female participants. Caleulate the number of male participants
and female participants in the marathon race using the matrix method.

13. It is given that the simultaneous linear equations pr + 4y = 10 and gx — 2y = | have no
g amlulinn. Express p in terms of g.

14. Faris took a course in a college. He registered for three subjects in the first semester.
The overall mark for each subject was calculated based on the marks of coursework and
exam according to the percentage of cach section. Table 1 shows the marks obtained by
Faris in the first semester. Table 2 shows the weightage given to coursework and exam.

Coursework Exam First Semester
Mathematics 80 70 Coursework 6%
English 6l 75 Exam 405
Computer Science 74 84 Tahle 2

Table 1

(a) Represent the information in Table 1 and Table 2 with matrices,

ib) Caleulate the overall marks for Mathematics in the first semester using the matrix
method,

(¢} Determine the best performed subject in the first semester.

15. Syahirah is undergoing a diet plan involving two types of drink, P and Q. The table
below shows the amount of protein and calories for a glass of the drinks.

Drink P Drink Q
Protein (g) 6 4
Calories (keal) 95 110

The diet plan suggests that Syahirah consume a total of 16 g of protein and get 300 keal

per day from the two types of drinks.

(a) Form two linear equations with the above information.

(k) Caleculate the number of glasses of drink P and drink @ Syahirah needs to consume
daily according to the diet plan using the matrix method.

16. Mr Sanjay sold two brands of air conditioners, K and L. The prices of the air conditioners
K and L are RMI 300 and RM2 000 respectively. The commissions for selling an air
conditioner K and an air conditioner L. are 3% and 4% respectively. In the month of May,
Mr Sanjay sold 30 units air conditioners and received a total commission of RM2 880,
Calculate the number of air conditioners K and L sold using the matrix method,

Lo

KM



CHAPTER 2 Matrices

Cryptography is a science of information safety. It invelves technigues such as combining
words into the form of images or writing words in secret codes so that the words
cannot be read by a third party. During World War II, the German army used the Enigma
machine to write their secret messages. Three Poland mathematicians managed to
decrypt the messages from the Enigma machine and assisted the Allied Powers to end
the war.

(a)

(b)

(c)

(d)

Use the code systern below, send a message "GURU KELAS® to your friend.

[a]le]|c]o]e[Fla[n]i][a]k][L]M][N
0 1 2 3 4 5 G 7 8 9 1011|1213 |14
ol PFlalals]Tlulviwl¥x]y | z:|! ? ;
15|16 |17 |18|19| 20|21 |22 |23 |24|25|26|27 |28 |29
Follow the following steps. .
Write the message in a few matrices with order (@) For example, message
2x1. "0 BAS®, alphabets
‘D=4, "=,
= 2NEl =0 ‘B =2 A =1
Use the lock Af = 11 0 J to encrypt the message, and *S* = 19. Hence
4 2 2 e ¥ o th i formed
that is, matrix M is multiplied with every matrix ¢ nf m:f : I
formed in (a). " lol 2 o | 19|
The products obtained will be transformed into a b} For e_"f"‘g'”
secret message in alphabets based on the code [ " " |
system above. If the product is a negative number, 4
add the product with 30. Send the secret message [ =
to your friend. 2 -1
— - 13 %l .ql
en receiving the secret message, your frien E |
needs to decrypt the message based on the @ ? J_famze |
following steps: ” | | 4 |
(i} write the secret message obtained in a few N ‘ﬂr
matrices with order 2 x 1. Therefore, | |
".fl-j
(i} multiply the key K = [ ¢ ] with every matrix |
=1 2 By referring to the code
formed in (d)fi). system, |3f| will be
{iii} the products obtained are transformed into represented with [D|

the original message by referring to the code
system above. If the product is a negative
number, add the product with 30.

A full secret message
produced s D7 MA"

Lo
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