O Levels Mathematics Topical Revision & Past Papers Solution

Matrices

June 2004 P2 Q11(a)

11 (a) Inaswimming match between two schools, C and D. two students from each school took part in
each event.
The number of places each school gained in each position is shown in the table.

First Second Third Fourth
School C 6 3 5 6
School D 4 7 5 4

The points awarded for First, Second. Third and Fourth places were 5. 3. 1 and 0 respectively.

Matrices related to this information are defined below.

5
6 3 56

A= and B= 3

4 7 5 4 1

0
(i) What does the sum of the elements in each columm of A represent? [1]
(i) (a) Find AB. [2]
(b) What information is shown by AB? [1]

(iii) It was suggested that the points awarded for First. Second. Third and Fourth places should
have been 5. 3. 2 and 1 respectively.

Would this suggestion have made any difference to which school won this match?

Show clear working to justify your answer. [1]
Solution:
@) It shows the number of events.
(i) (a) First we need to define Matrix A and B in the memory.

To do this press MENY) (4]
and define the matrices A and B as shown below.

Define Matrix
1:Mata 2:MatB
3:MatC d:MatD

Enter no of rows for Matrix A i.e. 2

Mata )
Numbher of Rows?

Select 1~4
Enter no. of columns for Matrix A i.e. 4
-
Mata
Number of
Columns?
Select 1~4
Now type in the values of corresponding elements according to question
-
v, 2 ‘+
9= 345°%
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Maté=
3 5 £
[ 4 7 5 1]
4
Once we have defined Matrix A, we will define Matrix B by pressing [0PTN] Key and selecting menu 1 i.e. Define
Matrix.
u u m
l1:Define Matrix MatB=
2:Edit Matrix [ 3
3:Matrix Calc —
After defining the matrices, press AC key, then press BIXem@E
MatAxMatBi Mam&;
46

14

(b) It shows total points earned by each school. i.e. 44 by school C and 46 by school D.
55

(iii) Yes it would, and the result will be (55

)which will be a tie between the two.

June 2006 P2 Q11(a)

a3 (3] (i)
(i) Evaluate 4C - 2A. (2]
(i) Given that B= A", find the value of p. 2]
(iii) Find the 2 x 2 matrix X, where AX = C. 2]
Solution:

First we need to define Matrix A and C in the memory. To do this press [N (4]
and define the matrices A and C as shown below.

Define Matrix
1:Mata 2:MatB
3:MatC d:MatD

Enter no of rows for Matrix A i.e. 2

Mata )
Numbher of Rows?

Select 1~4

Enter no. of columns for Matrix C i.e.
-

Mata

Number of

Columns?
Select 1~4

Now type in the values of corresponding elements according to question

N

Math=
1 -3]
3
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Once we have defined Matrix A, we will define Matrix C by pressing ([0PTN] Key and selecting menu 1 i.e. Define
Matrix.

l1:Define Matrix IMW=
2:Edit Matrix
3:Matrix Calc

e

@) 4C-2A
Once we have defined the matrices A and C. It is very easy to perform the indicated operation in

question. After defining matrices and then press

Now type (@) then (0PTN] (5] (=] (2] ()

The syntax should be as follows

AMatC—2Mat Al

Now press (=)
The desired answer is on the screen

MatAns= . :
[ 8]

-6

(i) Find p if B=A?
First of all we need to find inverse of A.
To find the inverse press B &) (E) The systax and the answer should be as follows.
o]

5]
-1 Matfins=
MatA : ﬂnfm 0.4255
-0.428 0.1428
=217
Note: Navigate with the help of arrow direction (arrow) keys to show decimal in equivalent fraction
forms.

It can be clearly seen by comparing B and Al that p = ;
(iii) Finding X if AX=C
AX=C
=2 X=AlC
Since we have already found A-! that answer is to be multiplied by C.
To do this go to matrix menu and type (8] &) (Z] The systax and the answer should be as

follows.
5]
-1 MatAns=

MatAXMat( e 0. 4285

0.4285 0.1428

217

Note: Navigate with the help of arrow direction (arrow) keys to show decimal in equivalent fraction
forms.
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June 2007 P2 Q11(c)

(-1 3
() NI-—<2 4)

(i) Find the determinant of M. [1]

(ii) Write down the inverse of M. [1]

(iii) Find the matrix X, where MX = (_;) [2]
Solution:

First we define Matrix M (let it be A).
To do this press MENJ) (4] and define the matrix A. write the number of rows and column as done in previous

questions.
Define Matrix Math= 5
1:MatA  2:MatB [ 2 ]
3:MatC 4:MatD
4
(i) Determinant of M
Type the following syntax ™®2 BDOE
o] o]
Det (MatA) Det (MatA) 0
(i) Inverse of M
Type the following syntax B
o] o]
Ma t 1}]1—1 MatAns= 1.5
1 -0.5
2

(i) Finding X if MXis given.
. _(4
Since MX = (_2)
oy =Ml (4
=>X=M*x (_2)
Define (_42) as Matrix B in the calculator.
To do this, pressing Key and select menu 1 i.e. Define Matrix and let it be B.

MatE=
:]
]
-2

Once we have done defining matrix B, we can obtain the answer by multiplying A by B.

To do this press W &) &) X) N (@) &)

Mat ﬁ'li’h{at B Mat[f-"%m
=]

11

so final answer is x = (151)

9+3u%
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June 2008 P2 Q5 (c)

(¢) Ann went on a car journey that was split into three stages.
Two relevant matrices are shown below.

The first matrix shows the average speed, in kilometres per hour, of the car during each stage.
The second matrix shows the time, in hours, taken for each stage.

Time
First Second Third
stage stage  stage

[
b=

First stage

—_—

Average speed (40 30 50) Second stage

Third stage

[

—_—
1 =

(i) Find (40 30 50)

—

[1]

2
b=

(ii) What information is given by the matrix obtained in part (i)? [1]
(iii) Calculate the average speed for the whole journey. [1]

Solution:
0] Suppose the two matrices are A and B respectively,
First we need to define Matrix A and B in the memory.

To do this press MENY) (4]
and define the matrices A and B as shown below.

Define Matrix
1:Mata 2:MatB
3:MatC 4:MatDh

Enter no of rows for Matrix A i.e. 1

MatA -
Number of Rows?

Select 1~4

Enter no. of columns for Matrix A i.e.

-
Mata
Number of
Columns?
Select 1~4

Now type in the values of corresponding elements according to question
5]

40 30 IS ]

w

MatA=
L

50

Once we have defined Matrix A, we will define Matrix B by pressing [0PTN] Key and selecting menu 1 i.e. Define
Matrix.
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l1:Define Matrix I”“k L:
2:Edit Matrix [

3:Matrix Calc

2.5

we must enter the values of mixed fraction in improper fraction form.
After defining the matrices, press AC key, then press BX @E

o] o]
Matans=
MatAxMatHl ]
215
(i) Total distance for the whole journey as speed X time = distance travelled.
_ totaldistance __ 215 _ 215 _
(i Average speed = total time _ 1.5+1+425 5 43 km/h
November 2009 P2 Q5
5 (a) Evaluate
2 1
i 3{4)-21 61, [2]
0 -3
0
i (1343 1 [2]
5
|2 -3
(i) Find A!. [2]
Solution:
0] Suppose the two matrices are A and B respectively,

First we need to define Matrix A and B in the memory in the same way that we have been doing in
previous sums. Once we have defined the matrices, we will enter the following syntax in the

calculator. @3 XM (B (=) 2) X oW @) )
The screen will be as follows.

o 0
SxMatA-2xMatB Matins= |
0
6
4
(i) Suppose the two matrices are A and B respectively,

First we need to define Matrix A and B in the memory in the same way that we have been doing in
previous sums. Once we have defined the matrices, we will enter the following syntax in the

calculator. BX @E
The screen will be as follows.

o] ]
Matins=
MatAxMatB g7 L= 71

29

(b) First we will define matrix A and then type the following syntax BR)E

O] o] o]

Math= 5 _3] Mﬂt 1"31_1 Matfns= L 5]
0 I a 1
2.+ 1 1.2
9. H345%
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June 2010 P2 Q5 (a), (b)

5 (a) Bertie goes shopping and buys three different types of fruit.
The first matrix below shows the number of kilograms of each fruit bought during two different
weeks.
The second matrix shows the price per kilogram. in cents. of each fruit.

bananas apples grapes price/kg
Week 1 1 5 05 290 \ bananas
Week 2 1511 160 | apples
- 640 / grapes
290
5
0 F=(115 : 01) 160
' 640
Find F. (2]
(i) Explain the meaning of the information given by the matrix F. [1]

(iii) Find the total amount of money. in dollars, that Bertie spent on fruit during the two weeks.

(1]
(b) The matrix M satisfies the equation
30 _
8 (_1 2)+SM—M.
Find ML [2]
Solution:
(@)
(i) Let the two matrices be A and B, then F = A x B. Define the matrices A and B in calculator
Mati= . MatE= .
1 2 0. 5] 290
1.5 1 I 160
1 640
then type the syntax BEX @E
Mat ﬁxﬁ[at B Matf
1235
930
(i) The amount of money spent on fruits by Bertie during the two weeks
(iii) $9.30 + $12.35 = $21.65
3 0
(b) 8(_1 (2))+5M=M
8(°, ,)=M-5M
30
8 (- . 2)0= —4M
—2(° L 2)0= M
M= ( 2 _4)
r N
v "
96}; %
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June 2011 P2 Q8 (a)

4 3 5 4
8(a A= ( ) and B = ( )
(@) -1 1 -3 =2
Find
(i) 2A-B [2]
(i) At [2]
Solution:
0] First we need to define Matrix A and B in the memory in the same way that we have been doing in
previous sums.
Mati= MatE=
3] ] a]
1 I -2 I
1 -2
Once we have defined the matrices, we will enter the following syntax in the calculator.
@ E B2 e @ E
The screen will be as follows.
O]
2MatA-MatB Matans= )
1 -!]
4
(ii) Since we have already defined the matrices, we just need to find inverse of matrix A by the
following syntax B3
o]
- Matfins=
MataH ® u;!hsnm -0. 428

0.1428 0.3714

o B+
96!5 %
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June 2012 P2 Q9 (a), (b)

s waslso) (i)

(i) Fmd A-2B.
i Define the two matrices be A and B in calculator then type the syntax BEH® @E

1

1

! 5] ] 5] ]
E Math= 5 MatB= MatA-2MatHBi Matfns=

1

1

1

Since we have already defined the matrix A, type the syntax BEArNEE
o]

[o]
-1 =
MatA Matf'_ns 0. 333

1
1
1
1
0.5 0.16866 i
i
1
1
[

(b) Zara1s going to put carpet and underlay in three rooms, 4. 5 and C, of her house.
The cost per square metre for the carpet in 4 is $18, in B 15 322 and in C'1s §23.
The cost per square metre for the inderlay is $6 in 4 and $8 in the other two rooms.
This information 1s represented by matrix P below.

18 2 25
EF=
[5 8 s)

The amount of carpet and underlay required for 4, B and Cis 8m’, 15m? and 20m’

respectively.
This information 15 represented by matrix Q below.
g
Q=|15
20

(i) Fmd PQ.
i Let the two matrices be A and B, then PQ = A x B. Define the matrices A and B in calculator then type the i
| syntax [ @) X @ @ & E
i |Mates 1:‘ o MatE= 8'3‘ MatAXﬁatBl Matﬁ%:m :
E & 5 - [_f] 328 ;
! 8 20 o74] |

Answer [2]
(ii) Explam what the matrnix PQ represents.
1 It represents the costs of carpet and overlay for all three
2 s rooms are 974 and 328 respectively

)

9+3u%
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November 2013 P2 Q7

3

i Let the two matrices be A and B, define the matrices in calculator then type the syntax !
' B W o B (F @) oW @ E) :
. o] o] ]

; e Mste= ;] 5MatA—4MatBl Matgne=_ !
i — — 1%] !
: 3 0 6 ;
I I

Answer [2]

0
20 4
2

i
: . g i
| |HatA= - g 3] MatE= L Mat AxMat Bl Mathns= !
i 2 0 m— [ 0] [*=E !
| I i
i 4 2 13 !
i i
Lo o e e e e [

Anmwer |

E Matp= 1EI o Mat ﬂ—llm MatAans= . o :

i Ep— [ o.25] i

: 1 1.2
Answer [ ) [2]

(i) B+ 31= A whereIis the 2 2 identity matrix.

....................................................................................................................

= B=A-3l
i Since we have already defined matrix A, we need to enter the syntax as follows
P EAEERMmM®RBEDE

! o] 5 :
P MatA-3xXIdentity (2| |Matans= ;
D) [ — i
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