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EXAM PAPERS PRACTICE

Matrices

Mark Schemes

Question 1

Consider the following matrices:

a-Ce 3 B0 5

01 0
D=(3 d 1
0 3 0

where a,b,c,d,e, f € R are constants.

(a) Find each of the following matrix sums or differences, or if that is not possible then
explain why:

(i) A+B (ii)) A+ E (iii) E — 34
[4]
(b) Find each of the following matrix products, or if that is not possible then explain why:
(i) BE (ii) EB (iii) €D

(iv) FC (v) AE

(5]

(c) Listany other matrix products of two of the above matrices that it would be possible to
find, other than the ones included in part (b). You do not need to find the products,
but do specify what the order of each of those products would be.

(d) Find each of the following:

(i) B(A+E) (i) BA+BE

(3]

Consider the following matrices:
(1 0 =2 _ (b
A_(—l a 3) B_(1
010 _ f
D=(3 d 1) E=(_; i‘ o) F=(2)
0 3 0 -1

where a,b,c,d,e,f € R are constants.

(a) Find each of the following matrix sums or differences, or if that is not possible then
explain why:

() A+B (i) A+E (iii) E — 34

[4]
(b) Find each of the following matrix products, or if that is not possible then explain why:
(i) BE (ii) ‘EB (iii) €D

(iv) F€ (v) (AE

(5]

(c) Listany other matrix products of two of the above matrices that it would be possible to
find, other than the ones included in part (b). You do not need to find the products,
but do specify what the order of each of those products would be.

(d) Find each of the following:
(i) B(A+E) (i) BA+BE

(3]
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Consider the following matrices:

c) The ?(OAULt of & Fx.:L wollnin aed & q=e wmaleix

1 0 -2 b 2 & o el i x moelLeiR.
A=(_1 . 3) B=(] _1) €= ¢ -3) (i thal ocde ) s & pre Teix
010 f Remember that for the producl to exisl, the
- P
p=(3 d 1 E=(C2 1) r=(2
0 3 0 -2 10 -1 numLar oi: CQ\\JM'\S 1 t\ng_ ?;rst -mo:tr"\x must
where u,b,c,d,e,fERareconstants. MB\IL\n tL\e nuw\\‘)ﬂ\' of Tows t~ t\/\o. SQCONJ Mmtrix.

(a) Find each of the following matrix sums or differences, or if that is not possible then
explain why:

AD (2x3) AF (2x1)

(i) A+B (i) A+E (i) E—34
2 BA (2+3) BB (202)
(b) Find each of the following matrix products, or if that is not possible then explain why:
(i) BE (i) EB (iii) €D (iv) FC (v) AE CF ( 1#] )

[5]
DD (3=3) DF (3*1)

(c) List any other matrix products of two of the above matrices that it would be possible to
find, other than the ones included in part (b). You do not need to find the products,

but do specify what the order of each of those products would be.

ED (2+3) EF (2x1)

(d) Find each of the following:

(i) B(A+E) (i) BA+BE

Consider the following matrices:

A=(_11 2 _32) B=(I1J 2) €C=(0 ¢ -3) CD ) B(H+E) B (\\7 ’Z|>(’O3 :" Q;Z)

-1
01 0
p={3 d 1 E=(02 48 F= ]zr [ - 2a*"b+2L be-2b+6
0 3 0 ~2 1 0 -1 B(A+E) =
3 3-a e-5
where a,b,c,d,e,f € R are constants.
(a) Find each of the following matrix sums or differences, or if that is not possible then
explain why: B 8A = b-2Z 2o -2bv+6
(II) ond 2 Y _5
(i) A+B (i) A+E (iii) E — 34
o 4 e-2 ~ b-2Z 2a -2b+0 -b-4 Yb+2 be
H+E'(»3 b 3 4] BH+BE—(1 o &b )+( . 3 o
(b) Find each of the following matrix products, or if that is not possible then explain why:
(i) BE (i) EB (iii) €D (iv) FC (v) AE A+ BE -b  2a+4b+2  be -7_b+¢,)
+ =
-b-4 - e - =
BE:(\,\ %31 \;) (5] 3 3-a e-5

(c) List any other matrix products of two of the above matrices that it would be possible to
find, other than the ones included in part (b). You do not need to find the products, Note that B(A+E) = BA+BE.
but do specify what the order of each of those products would be.

This illogtrates the digfeibutive Frarqrty
[3] of maleix mulliplicalion.
(d) Find each of the following:

(i) ‘B(A+E) (i) BA+BE

For more help, please visit www.exampaperspractice.co.uk
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Question 2

Consider the matrices:

) D B 2 [ (P &)

ES
Il
—

=
Il

1 1
(S
where k € R is a constant.

2 =\ | O 2 =1 172 ©
y Gy A-2T = ( —1)'2(Ol>:(%—u)'(o 7-)
Let I be the 2 X 2 identity matrix, and let 0 be the 2 x 2 zero matrix. T_ = (o \)

; . =
(a) Find the following: A- 2T = ( b )
4 -3

(i) B2 (i) A—21 (i) AB (iv) BA v) 4B

b) Find the following: . 6 2-k 6 -2
) i e @) AB= (g 32k)| |8A= (s ok
(i) detAd (ii) detA™* (iii) detB (iv) detAB
4] Note that if k=4, then AB=BRA. For any ofhar value of k,
“owever, ABF BA.
€ and D are matrices suchthat A+ C =0 and B~ + D = 0. In general for Twe maleices A sad B, AB# BA. We desceibe

this by saying thet wmeleix m.\t:r\a‘.t;u s non-commitative.
(c) (i) Write down matrix C.

(ii) Find matrix D.

Determinantof a2x2  4_| % & = detAd=|A|=ad -bc 4
matrix @ -% k-l -5 k-t
H—IB:-%_—(1 k‘-{):(l 3
-\ k- 5 -
) a b L 1 (d b 6 k-2
Inverse of a 2x2 matrix A= = A" = , ad # be
c d detA\—c a
det A= -2-(-4)=2
Consider the matrices:
. z |
2 -1 (11 b) (1) |--1'(—‘*)= 2
A= 0 B=(24 4) ) t -
where k € R is a constant. i ‘ Note that
-~ . . . “_.‘_.(" '): TR - |
Let I be the 2 x 2 identity matrix, and let 0 be the 2 x 2 zero matrix. (u) H =2 \-4 2 -2 det R =th-\
e
(a) Find the following: .
p T RSN O
(i) B2 (i) A—21 (i) AB (iv) BA (v) A7'B -2 2 2
6 2-k
AB = ( 2 4-k [7]
(b) Find the following:
(i) ‘detd (ii) @eEA=  (iii) (LB (iv) det 4B (i) |1L‘ \l‘ = k- =K+ Note that
[4] det AB = det A= det B

€ and D are matrices suchthat A+ C =0 and B~ + D = 0.

: §t| = (24-6k) - (16-8k) = |2k + B8

(c) (i) Writedown matrix C.

(ii) Find matrix D.

matrix

Determinant of a 2x2 A:[a b]:detA=|A|=ad—bc
@

b d -b
Inverse of a 2x2 matrix A= “ = A7 = ! ,ad # bc
c d detA\-c a

For more help, please visit www.exampaperspractice.co.uk
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Consider the matrices:
_(2 -1 _(1 1
A_(4- -1 B_(—4- k)
where k € R is a constant.

Let I be the 2 X 2 identity matrix, and let @ be the 2 X 2 zero matrix.

(a) Find the following:

i B? (i) A-21 (i) AB (iv) BA
(b) Find the following:
(i) detAd (ii) detA™? (iii) detB (iv) detAB
detB=k+4

€ and D are matrices suchthat A+ C=0 and B~ +D =0.

(¢) (i) “Write down matrix C.

(ii) Find matrix D.

(o8 e

(v) 4B

)

a
Inverse of a 2x2 matrix A =(

b d -b
= A= ! ,ad # be
d detA\—c a

Question 3

Consider the matrix

where p € R is a constant.

(a) Given that detA = —3, find the value of p.

Consider the two matrices

B= (_41 g) and

_(r 1
c=(7 3)
where g,r € R are constants.

(b) Given that BC = CB, find the values of g and r.

matrix

Determinant of a 2x 2 A=[a b] = detd=|A|=ad —be
c d

a6 | C

"
Vo
[ |
-
~

(w)

3 -3
P

a)
50 8P+1\:‘3

] 8F:-2‘+

For more help, please visit www.exampaperspractice.co.uk
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Consider the matrix

W oscs (3 (Ta) (N YY)

Ye-1 qr+3
\ 1*‘1

(a) Given that det A = —3, find the value of p. For tue mmiflces o be E‘L‘Jm\'

e
(e}
n
lam
-4
B =
S
—
L=
W
~r

)

where p € R is a constant.

all fheic elemeals
mvst LQ e \10\. T‘n(rz{'ore '|'¥ BC = CB .
(3] v

Consider the two matrices 3-c =1 =Y ¢=2172

p=(* 1) ama c=( ! gHi=a == §

1 3

n

-1

where g,r € R are constants.

CLELL( that tLesa Vo.\uo.s work Jt"m— the olhear e\nment53

(b) Given that BC = CB, find the values of g and r. 1f q=" \, =22, then

T genecal 'f..r twe matcices A and Bi' AB# BA. We :\ucr'-l:e. [4] g+ Ye= 7 Y-
o, Y \17 saying thot woleix nu‘t;‘)\lﬂ‘t;nn “s mnon-commolotive.

=
s K

31+1‘|’=l q’f-\-3
= - =1
q | w

s 8:(173), c=(Va), wed BC=cB=(] 5

For any other volves of q ond r, BC $cB.

Question 4

Consider the matrices P = (; _11) and D = ((1] 0(.)8)'

- a) () det P=@(M-(-N0B)=5
(i) the determinant of P

(i) P~L.

-1 \ 1
(2] P =5 (_3 2

Consider the matrix product PDP~1.

(b) (i) Showthat (PDP~1)2 = PD?P~ and (PDP~1)* = PD3P~1,

(ii) Use the results of part (b)(i) to suggest an expression for (PDP~1)" in terms of
P,Dand P7".

(3]

The transition matrix of a dynamic systemis T = (0‘88 0'08).

0.12 092
(¢) Find T.
[1]
" b
. _ _ Determinantofa2x2  4-|¢ = detdA=|A|=ad -bc
(d) (i) Showthat T = PDP. matrix [c d] | |
(ii) Hence use the answer to part (c) to confirm the validity of your expression from
part (b)(ii) for n = 5.
) a b L1 d -b
Inverse of a 2x2 matrix A= = A = ,ad # bc
[4] c d detd\—c «a

For more help, please visit www.exampaperspractice.co.uk
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: ; 2 -1 1 0
CcmslderthematrlcesP:(3 l)andD=(0 0.8)' b) (i) Use &DC fo calevlale metein Fralu't_s:
2
2 - Lo [ _ fo.784 0. 144
(3 | (o 0.8 E(«a 2)) ~\o.216 0.856
2

2] 2 - () vy 0.784% O0.14%

31 008/ 5|-3 2/ \o.2l6 0.856

(a) Find

(i) the determinant of P

- [I|
(i) P~ P =532

Consider the matrix product PDP~1.

(b) (i) Showthat (PDP~1)? = PD?*P~! and (PDP~')* = PD?*P~1. a
2= 1o (I 0.7072 0.1952
- ” - —1\n — =
(ii) 'Use the res_ullts of part (b)(i) to suggest an expression for (PDP~1)" in terms of 13 008)5 (-3 2 0.2928 0.8048
P,Dand P™".
(3] (1 —l)(l o>3 (1 |>_(o.7071 0.1952
3 1)loos) S5(-3 2/ \op.2928 o0.8048
- . . .. _ (0.88 0.08 : .
The transition matrix of a dynamic system is T = (0_12 0‘92),

() Find T.
A" n o=l
" ) |(pDP") =PDP
(d) (i) Showthat T =PDP".

(ii) Hence use the answer to part (c) to confirm the validity of your expression from
part (b)(ii) for n = 5.

[4]

Considerthematricesl’:(g _11) andDz(é 0[.]8)' C.) C,Iculc\‘ta rnc»tr'\x Power w GDC:

(a) Find
(i) the determinant of P (0,88 O.O‘B)S = 05‘4(9(903 07.(9847_8
i) P 0.12 0.92 0.403392 0.7310712

Consider the matrix product PDP~1,

(b) (i) Showthat (PDP~1)2 = PD?P~! and (PDP~1)? = PD3P1.

(ii) Use the results of part (b)(i) to suggest an expression for (PDP~1)" in terms of
P,Dand P7*.

[3]

0.88 0.08).

The transition matrix of a dynamic system is T = (0 12 092

(c) Find T°.

(d) (i) Showthat T = PDP.

(ii) Hence use the answer to part (c) to confirm the validity of your expression from
part (b)(ii) for n = 5.

[4]

For more help, please visit www.exampaperspractice.co.uk
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ConsiderthematricesP=(§ _11) andD=(é 0(.)8)' A) (1) Use GDC to calevlate matein products
(a) Find
. _ (1-1>(l 0>J_(1 |>_(0.38 0.08
(i) the determinant of P . 1 0 3 | 0 08) 5\|-3 2 0.1 0.92
(i) P P=5(132
[2]
Consider the matrix product PDP~1. (};) Feom fw’tS (‘D(') and (‘) we \ﬂ“f’“’ t\““t

(b) () Showthat (PDP~')2 = PD*P~! and (PDP™1)* = PD*P~%. 0.596608 0.268928 )

S S
POR™)] = T & (
(ii) Use the results of part (b)(i) to suggest an expression for (PDP~1)" in terms of ( 0.403392 0.731071

P,Dand P71,
i » n -1 _
(pDP™) =PD"P Go mow wse caleulalor to calevloate PD° P

2, <l 1 0 5J_ L 1) _[0.596608 0.268928
(3 ! (O 08) 5\-3 2/ \0.403392 0.731072

[3]

0.88 0.08)'

The transition matrix of a dynamic systemis T = (0 12 092

(©Find T | /0.596608 0.268928
0.403392 0.731072%

[1] :
(d) (i) Showthat T =PDP". So (PDP-') = pp'e”!

(ii) Hence use the answer to part (c) to confirm the validity of your expression from
part (b)(ii) for n = 5.

[4]

Question 5

A family are buying burgers for dinner and wish to order three veggie burgers, one beef
burger and two chicken burgers.

From burger store A three veggie burgers would cost a total of $15.45, one beef burger
would cost $6.15, and 2 chicken burgers would cost a total of $11.90.

(M 1Q=(3 1 2)
a A

\,ejjla Z\ chicken

(a) Write down &%

(i) arow matrix, Q, to represent the quantities of each type of burger that the family
wishes to purchase

(i) \5.45 = 3 = S.15  vegqie

(ii) a column matrix, P,, to represent the cost of each type of burger at store A.

[3] HqO -2 = qu chicken
Burger store B sells their veggie burger, beef burger and chicken burger for $4.75, $5.85 .
and $5.50, respectively. 5. 15 \¢«T veggre
(b) (i) Write down a column matrix, Pg, to represent the cost of each type of burger at P A = .15 &« Leoef
store B.

S -9 5 S~ chicken
(ii) Hence write down a cost matrix, C, to represent the costs for both stores.

(c) By first calculating the matrix QC, compare the total cost of the family’s dinner at
stores A and B.

For more help, please visit www.exampaperspractice.co.uk
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A family are buying burgers for dinner and wish to order three veggie burgers, one beef
burger and two chicken burgers.

From burger store A three veggie burgers would cost a total of $15.45, one beef burger
would cost $6.15, and 2 chicken burgers would cost a total of $11.90.

(a) Write down

(i) arow matrix, Q, to represent the quantities of each type of burger that the family
wishes to purchase

(ii) a column matrix, P,, to represent the cost of each type of burger at store A.

[3]

Burger store B sells their veggie burger, beef burger and chicken burger for $4.75, $5.85
and $5.50, respectively.

(b) (i) Write down a column matrix, Pg, to represent the cost of each type of burger at
store B.

(ii) Hence write down a cost matrix, C, to represent the costs for both stores.

(c) By first calculating the matrix QC, compare the total cost of the family’s dinner at
stores A and B.

S.15
?A = .15 ‘ffam ro.rt (‘k)
5.95

A family are buying burgers for dinner and wish to order three veggie burgers, one beef
burger and two chicken burgers.

From burger store A three veggie burgers would cost a total of $15.45, one beef burger
would cost $6.15, and 2 chicken burgers would cost a total of $11.90.

(a) Write down Q = (3 1 7_)

(i) arow matrix, @, to represent the quantities of each type of burger that the family
wishes to purchase

(ii) a column matrix, P,, to represent the cost of each type of burger at store A.

[3]

Burger store B sells their veggie burger, beef burger and chicken burger for $4.75, $5.85
and $5.50, respectively.

(b) (i) Write down a column matrix, Pg, to represent the cost of each type of burger at
store B.

(ii) Hence write down a cost matrix, C, to represent the costs for both stores.

[3]
(c) By first calculating the matrix QC, compare the total cost of the family’s dinner at
stores A and B.
[2]
S.15 4.7%
C=| 615 5.85 from poct (b)
5.95 5.50

b)) 4,75\ e
P b 5.85 e beef

S.So Nr_\m’ckqn

(i) .
§.15 .75 \<f V9

C= | 6.15 5.85 )e—beef

5.95 5.50 S—chicken

f

Stare A Stece B

C,) Use GDC fo colevlole matrin Praéuc’t‘

S.15 4,75
QC=1(31 2)[ 615 5.85)= (3350 31.10)
5.95 5.50 T

Stoce A Stoce B

T‘ne J.\nv\if wou\J \n. $33‘50 o.t Stof& H
and $3\,|O ol Sltore B. So Store B
weuld be $2.40 cheoper.

For more help, please visit www.exampaperspractice.co.uk
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Question 6

A café is looking to hire a duty manager, two baristas, a dishwasher, and three waiters.
They decide to advertise the jobs on social media, as well as using a hiring agency. They . 1
receive 123 applications from advertising the job on social media and 57 applications A) 12 3 \eg 50> | medio
from the hiring agency. C =
5 -7 N hicia ogenc
(a) Write down a column matrix, C, to represent the number of applications they received S 7
from advertising the job on social media and from using the hiring agency.

(1

Overall, 22% of the applicants applied for the duty manager job, 28% applied for the
barista job, 18% applied for the dishwasher job, and the rest applied for the waiter job.
Note that every applicant was only allowed to apply for one of the available jobs.

(b) Write down a row matrix, R, to represent the percentages of the applicants that
applied for each of the different jobs.

(¢) (i) Calculatethe productP = CR.

(i) Use the elements of the matrix P to work out the total number of applicants for
each of the positions, giving your answers to the nearest integer.

[3]

Once the café has selected the right candidate for each job, each new employee will work a
total of 40 hours per week. The hourly wage for the duty manager and barista jobs is
$20.00 per hour, and the hourly wage for the dishwasher and waiter jobs is $17.25.

(d) Calculate the café’s weekly wage expenses for the new employees.

[2]

A café is looking to hire a duty manager, two baristas, a dishwasher, and three waiters.

They decide to advertise the jobs on social media, as well as using a hiring agency. They \3) R = ( 0.22 0.2 8 0.1 8 0 9 7_)

receive 123 applications from advertising the job on social media and 57 applications

from the hiring agency. /\ ] ‘[

(a) Write down a column matrix, C, to represent the number of applications they received dot y boristo dishwosher
from advertising the job on social media and from using the hiring agency. menogec

123
c= ( 57 ) (1]
Overall, 22% of the applicants applied for the duty manager job, 28% applied for the

barista job, 18% applied for the dishwasher job, and the rest applied for the waiter job.
Note that every applicant was only allowed to apply for one of the available jobs.

weiler

(b) Write down a row matrix, R, to represent the percentages of the applicants that
applied for each of the different jobs.

(c) (i) Calculatethe product P = CR.

(ii) Use the elements of the matrix P to work out the total number of applicants for
each of the positions, giving your answers to the nearest integer.

[3]
Once the café has selected the right candidate for each job, each new employee will work a
total of 40 hours per week. The hourly wage for the duty manager and barista jobs is

$20.00 per hour, and the hourly wage for the dishwasher and waiter jobs is $17.25.

(d) Calculate the café’s weekly wage expenses for the new employees.

For more help, please visit www.exampaperspractice.co.uk
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A café is looking to hire a duty manager, two baristas, a dishwasher, and three waiters.
They decide to advertise the jobs on social media, as well as using a hiring agency. They

receive 123 applications from advertising the job on social media and 57 applications
from the hiring agency.

(a) Write down a column matrix, C, to represent the number of applications they received
from advertising the job on social media and from using the hiring agency.

_ (3
G ( 57 ) (1]
Overall, 22% of the applicants applied for the duty manager job, 28% applied for the

barista job, 18% applied for the dishwasher job, and the rest applied for the waiter job.
Note that every applicant was only allowed to apply for one of the available jobs.

(b) Write down a row matrix, R, to represent the percentages of the applicants that
applied for each of the different jobs.
R = (o 22 0.28 0.18 0.32)

(1
(¢) (i) Calculatethe productP = CR.

(ii) Use the elements of the matrix P to work out the total number of applicants for
each of the positions, giving your answers to the nearest integer.

[3]

Once the café has selected the right candidate for each job, each new employee will work a
total of 40 hours per week. The hourly wage for the duty manager and barista jobs is
$20.00 per hour, and the hourly wage for the dishwasher and waiter jobs is $17.25.

(d) Calculate the café’s weekly wage expenses for the new employees.

A café is looking to hire a duty manager, two baristas, a dishwasher, and three waiters.
They decide to advertise the jobs on social media, as well as using a hiring agency. They

receive 123 applications from advertising the job on social media and 57 applications
from the hiring agency.

(a) Write down a column matrix, C, to represent the number of applications they received
from advertising the job on social media and from using the hiring agency.

[1]
Overall, 22% of the applicants applied for the duty manager job, 28% applied for the
barista job, 18% applied for the dishwasher job, and the rest applied for the waiter job.
Note that every applicant was only allowed to apply for one of the available jobs.
(b) Write down a row matrix, R, to represent the percentages of the applicants that
applied for each of the different jobs.
(1

(¢) (i) Calculatethe productP = CR.

(ii) Use the elements of the matrix P to work out the total number of applicants for
each of the positions, giving your answers to the nearest integer.

[3]

Once the café has selected the right candidate for each job, each new employee will work a
total of 40 hours per week. The hourly wage for the duty manager and barista jobs is
$20.00 per hour, and the hourly wage for the dishwasher and waiter jobs is $17.25.

(d) Calculate the café’s weekly wage expenses for the new employees.

€) (i) Use GDC to colevlale matein product:

o o [270e At 2204 39.36
CR=1i2s4 1596 10.26 1824
JUt7 bo.r]sta. :]‘;stms\.\er wias Lag

r"\b.nn.j&(‘

(II) Hii Lalumns o“: CR to 32)[ ovecall tn’Lo.\s"

n

27.06 + 12.54 39.6

Y% 0 Jvtr mou\o.ﬁv.(‘

34 .44 ¥ 15.96 = 50. 4 S0 boaristia
22.14 + 10,26 = 32. 4 32 dishwasher
29.36 + \8.24% = 57.6 58 waiter

8a careful hare! You coulda'l use, say, the FiesT column of CR
to detecmineg thal 27 monagac applicants come Feom social
medioa and 13 came feom the aqency, becavse wa don'f know
the peccentoge beeakdowns For the tue Liciag metleds
:"A;M:Jv.\l\y, B.t
27.06 *12.54 = 123(0.22) * 57(0.22) = 0.22.(123 % 57)
which 1s 227 of all applicants. 5o the column sums give the

coracl averedl fljuras.

A) You Aon‘t \'\m\!Q to vse o mmtr;x vﬂ&t\nn& to
31-’: T_LQ maf\(s \,\qre, bt us§n3 mm’trlcls
con somelimes sove o lof of Time 1nile &GDC.

20.00

) 20.00
¥ T.2.5
17.25

(+0) (1 2 1

= (5160)

$ 5160

For more help, please visit www.exampaperspractice.co.uk
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Question 7

Amanda is a landlord who has new sets of tenants moving into three new unfurnished

homes. Amanda receives a special deal at a small local furniture store and so she offers a) () 2 § 2 \e— Hovse |
her tenants that she will buy some tables, chairs, and/or sofas on their behalf, given that
they reimburse her for the cost. The quantities of different items ordered for each house F = I 3 0O |e—MHouse2
are shown in the table below. T
T —House 3
Tables Chairs Sofas
House 1 2 5 2 tobles sofos
House 2 1 3 0 chones
House 3 1 4 1
(a) (i) Writedowna 3 X 3 matrix, F, to represent the furniture orders for the three
houses. Gi) Just 244 “p The columns of wmalein F.
(ii) Write downa 1 X 3 row matrix, S, to represent Amanda’s total shopping list at
the furniture store.

5= (% 12 3)
2
Tobles [ 50'?05

The price Amanda pays for each item is shown in the table below. eates
ore

Tables Chairs Sofas
Price $72.00 $14.50 $47.50

(b) (i) By performingan appropriate matrix multiplication with matrix F, find the total
amount owed to Amanda by each house.

(ii) By performing an appropriate matrix multiplication with matrix S, find the total
amount paid by Amanda to the furniture store.

[5]

Amanda is a landlord who has new sets of tenants moving into three new unfurnished

homes. Amanda receives a special deal at a small local furniture store and so she offers \3) Wei T_ e tLP_ TH‘ tees as o co Vomn malrix , on d use
her tenants that she will buy some tables, chairs, and/or sofas on their behalf, given that
they reimburse her for the cost. The quantities of different items ordered for each house GDC to calevlale matrin i doet 5t
are shown in the table below.

. House |
e
Tables Chairs Sofas (' ) 2 52 12.00 3115
House 1 2 5 2 1 3 0 | x| 14.50 = [ 115.9 |e—MHouse 2
House 2 1 3 0 [ I 47.%50 171.5 ——
House 3 1 4 1 s
a) (i) Write downa 3 X 3 matrix, F, to represent the furniture orders for the three g
S P House |: $311.50
(ii) Write downa 1 X 3 row matrix, S, to represent Amanda’s total shopping list at House 2: $ 115.50
the furniture store.
2 5 2 Hoasa 3: $|77SO
F=|1 3 0 S= (4 12 3
Vo ( ) [2]
The price Amanda pays for each item is shown in the table below.
172.00
Tables Chairs Sofas (”) (\{ 12 3) * | 14,50 = ((,O‘-\_S)
Price $72.00 $14.50 $47.50
47.50

(b) (i) By performingan appropriate matrix multiplication with matrix F, find the total
amount owed to Amanda by each house.

$ Lo4. 5O
(ii) By performing an appropriate matrix multiplication with matrix S, find the total
amount paid by Amanda to the furniture store.

(5]

For more help, please visit www.exampaperspractice.co.uk
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Question 8

The bus fare a person pays in a city is dependent on whether the person is a student, an

adult or a pensioner.
a) | 9ls + 82a +13p = 348
The total amount taken in on a particular day by three different buses, along with the
numbers of each type of fare paid, are shown in the table below. 102s + 800 + H P = 4%8%
Student Adult Pensioner Total s o+ 5S4 o *+ Il F = 247

Bus A 91 82 13 $348

Bus B 102 80 4 $355

Bus C 71 54 11 $247

Let s, a and p represent the amount paid by a student, an adult, and a pensioner
respectively.

(a) Write down a system of three linear equations in terms of s, a and p that represent the
information shown in the table above.

[2]
(b) Find the values of s, a and p using appropriate matrices and matrix inverses.
[2]

Bus D finished the day having sold 112 student tickets, 91 adult tickets and 22 pensioner
tickets.

(c) Calculate the total amount taken in by Bus D. Give your answer to 2 decimal places.

(2]

The bus fare a person pays in a city is dependent on whether the person is a student, an ) . . .
adult or a pensioner. b \/J"'te_ syste-«\ (s mtktr«x ‘\:arm
The total amount taken in on a particular day by three different buses, along with the 82 13 ug
numbers of each type of fare paid, are shown in the table below. al 5 3
102 80 Y4 o | = [ 355
Student Adult Pensioner Total 71 sY 247
Bus A 91 82 13 $348 P
Bus B 102 80 4 $355
Bus C 71 54 11 $247
Let s,a and p represent the amount paid by a student, an adult, and a pensioner Use matr;x inverse to solve systew\ tn GDC 3
respectively.
=1\
(a) Write down a system of three linear equations in terms of s, a and p that represent the 5 9] 82 13 348 .S
information shown in the table above. als + 82a + 13p = 348 o = |02 80 L{. 155 = 25
102s + 80a + %p = 355
s o+ SHa v lp = 247 (2] P 71 54 (!l AN 0.5

(b) Find the values of s, @ and p using appropriate matrices and matrix inverses.

[2]
5= $1.50 o=$250 p=$o0.50

Bus D finished the day having sold 112 student tickets, 91 adult tickets and 22 pensioner
tickets.

(c) Calculate the total amount taken in by Bus D. Give your answer to 2 decimal places.

(2]

For more help, please visit www.exampaperspractice.co.uk



http://www.exampaperspractice.co.uk

=

EXAM PAPERS PRACTICE

The bus fare a person pays in a city is dependent on whether the person is a student, an
adult or a pensioner.

The total amount taken in on a particular day by three different buses, along with the
numbers of each type of fare paid, are shown in the table below.

Student Adult Pensioner Total
Bus A 91 82 13 $348
Bus B 102 80 4 $355
Bus C 71 54 11 $247

Let s, a and p represent the amount paid by a student, an adult, and a pensioner
respectively.

(a) Write down a system of three linear equations in terms of s, @ and p that represent the
information shown in the table above.

[2]
(b) Find the values of s, a and p using appropriate matrices and matrix inverses.
5= $ 1.50

o= $12.50 P=$O.50 2]

Bus D finished the day having sold 112 student tickets, 91 adult tickets and 22 pensioner
tickets.

(c) Calculate the total amount taken in by Bus D. Give your answer to 2 decimal places.

[2]

Question 9

The number of times a gamer logged in to Call of Duty, FIFA, or Assassin’s Creed over 3
weeks is shown in the table below.

Call of Duty FIFA Assassin’s Creed
Week 1 5 4 3
Week 2 7 2 4
Week 3 3 5 6

The total number of hours the gamer spent playing each week is shown in the table below.

Week 1 Week 2
Total hours 12.35 13.84

Week 3
14.16

The gamer was never logged in to more than one game at the same time.

The gamer believes that, for each game, the average amount of time spent playing per
log-in session was consistent over the three weeks.

(a) Assuming that the gamer’s belief is true, use matrix multiplication to find the average

number of hours and minutes per log-in session that the gamer spent playing each
game.

[3]

(b) Write down a system of linear equations that could be used to find the answers in
part (a).

C) Tou Aon't have to use o malein melhod teo
3e.t tLe. -ﬂ@f\&s \nqre, \wt usinj me.t«‘\azs
con Somelimes save o \of of Tiwe 1w the &GDC.

1.50

(nz a1 22) [ 250 | = (406.5)

0.50

$ 406.50

0_) Let x be the average Time foe Call of DJT.T, y the
szfoﬂe Tiag ‘For F\FF\) and 2z the average
Creed.

t’-me o f\sso.ss'm‘s

Ra?reunt systaﬂ Yo ettt Tt

s 4% 3 X 12.35
702 M Yy | = | 13.84
17 5 6 z 1,16

Use malrix inverse To solve 575tem in GDC

-1

X 5 % 3 12.35 112

Yy |l=[1 2 4 12.84 | =( 0.9

z 3 5 b 11 b 1.05
C,onVQrt sn\utlons tn \naurs o,r\A m}nutqs -

Call of Dutr" W 7.2 m per gession

FIFA: SY m pec session

Rssassin's Creed: 1h 3 pec session

For more help, please visit www.exampaperspractice.co.uk
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The number of times a gamer logged in to Call of Duty, FIFA, or Assassin’s Creed over 3
weeks is shown in the table below. b) S % * L“ 7 + 3 2z

02: 355

13.84

"

Call of Duty FIFA Assassin’s Creed I * 2L + 42
Week 1 5 4 3 l

Week 2 7 2 4
Week 3 3 5 6 3x ¥ 5y ¢ bz

n

%, 16

The total number of hours the gamer spent playing each week is shown in the table below.

Week 1 Week 2 Week 3
Total hours 12.35 13.84 14.16

The gamer was never logged in to more than one game at the same time.

The gamer believes that, for each game, the average amount of time spent playing per

log-in session was consistent over the three weeks.
(a) Assuming that the gamer’s belief is true, use matrix multiplication to find the average

number of hours and minutes per log-in session that the gamer spent playing each
game.

[3]

(b) Write down a system of linear equations that could be used to find the answers in
part (a).

Question 10

The graph of the quadratic function f(x) = ax? + bx + ¢ passes through the points The WL ola . o= 0 <) o
(~1,11), (3,~5) and (6, 4). a) The theee poiats give us (x, f(0) £ es of x.

(a) Show that a, b and ¢ must satisfy the following system of linear equations: Wi B \
en K= 7

a—b+c=11 .
Clp1 ) (= =) a-) "+ b)) e =10
36a+6b+c=4

=> la-b+rc =11

(b) Represent the system of equations in part (a) in matrix form.

[1] Whea x= 73

)

A 2
(c) Hence use a matrix method to find the values of a, b and c. o (3) +} (3) g E =%

=> [ 9a*+3b+c=-5

\/J\'\Q,r\ X:GI

al6) + b(6) ¢ c =4

= [36a*bb tc =y

For more help, please visit www.exampaperspractice.co.uk
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The graph of the quadratic function f(x) = ax? + bx + ¢ passes through the points
(—1,11), (3,—5) and (6,4). b)

(a) Show that a, b and ¢ must satisfy the following system of linear equations: I - I l a | |

a-b+c=11 q 9 | b = -5

9a+3b+c=-5

36a+6b+e=4 36 6 | c Y

(b) Represent the system of equations in part (a) in matrix form.

[T
(c) Hence use a matrix method to find the values of @, b and c.
[3
The graph of the quadratic function f(x) = ax? + bx + ¢ passes through the points L
(=1,11), (3,—5) and (6, 4). c) Use molcix inverse To solve 575te min GDC
(a) Show that a, b and ¢ must satisfy the following system of linear equations: |
a-b+c=11 a -1 I |
9a+3b+c==5 b - q9 3 | " = -6
36a+6b+c=4
c % 6 | 4 4
[2]
(b) Represent the system of equations in part (a) in matrix form.
[1] o= | b= -6 c=4
(c) Hence use a matrix method to find the values of a, b and c.
1
[3] So 'F(X)‘_‘ X ~bx +Y%
I =1 1 a (i
9 3 | b = -5
36 | C 4

For more help, please visit www.exampaperspractice.co.uk
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Question 11

The graph of the function f(x) = ax? + bx + ¢ passes through the points (—1,5), (3, 1)
and (4, =5).

(a) Write down a system of linear equations that a, b and ¢ must satisfy.

a) T\ne tL(QQ ro:nts 3‘\\/& s ()(l 'F(x)) ‘For 3 «ux‘lues o% A

2
a(_|) +L(“)*C= 9
[2] 2
a (3) +b(3) +e = |
(b) Hence, using a matrix method or otherwise, determine the values of a, b and c. 2
" o(%) * b)) +c=-5

a-b+c =9

Qa+3b+c = |

lbat 4L +c = -5

The graph of the function f(x) = ax? + bx + ¢ passes through the points (-1,5), (3, 1)
and (4, —5).

(a) Write down a system of linear equations that a, b and ¢ must satisfy.

s:l) Weite Syﬁtef'\ O LT R

-1 5
[2] 9 3 | = |
(b) Hence, using a matrix method or otherwise, determine the values of @, b and c. 16 I -5
[4]
a-b+tec =9 Use malrix inverse To solve system in GDC
9Qa*3b+c = | -1
I 5 -1
1bat b vrc = - 5 - 9 ) | \ = \
c 6 % | -5 1
o= -1 b=l <=7

So F(x)= ~x"+ %+

For more help, please visit www.exampaperspractice.co.uk
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Question 12

The amounts of wheat, soybeans and sugar produced by three different farms in a given

; Ox + 2y + B 5.5%
week, along with the respective total revenues for each farm, are shown in the table o‘) () 8 20x S 3 b4 53 S & 8 3
below.
1210x + b4ly + 27%z = 948.75
Wheat, kg Soybeans, kg Sugar, kg Revenue, $
Farm A 820 532 535 835.54 922 x * 2y + 503 2z = 716. 1|
Farm B 1210 641 274 948.75
Farm C 922 211 503 716.11

(n) Weite 575tem tn motein form

Let x, y and z represent the prices, in $/kg, for wheat, soybeans and sugar respectively.

820 532 535 % 835.54
(a) (i) Write down a system of linear equations that represents the information in the 1210 41 274 y )= q948. 7%
table above. 9722 211 503 z TiG. 1

(ii) Solve the system of linear equations using matrices.

4] Use mo.‘t.r'\x inverse To solve system in GDC

% 820 s$32 535\ /835,54 0. 44
In the same week, Farm D produced a fifth of the amount of wheat as Farm A, a quarter of N " 14 8. 75 | - 1
the amount of soybeans as Farm B, and half the amount of sugar as Farm C. 7| =10 kil 1 ’ = o4

2 922 21l S03 TG, 11 0.4

(b) Calculate the revenue made by Farm D from selling these crops. Give your answer
correct to two decimal places.

wheatl : $ 0.44 /k3
say‘oeoms : $ 0.47 lkj

5030.1"- $ 0“\‘1’\(3

The amounts of wheat, soybeans and sugar produced by three different farms in a given

week, along with the respective total revenues for each farm, are shown in the table L)) You Ao n' t heve t o vse o wmaleix melho 4 te
below. .
51T T_Le. morks \nczra., Eut asi-\j —natf-\ges
Wheat, kg Soybeans, kg Sugar, kg Revenue, $ can Sowiplimes Sove o ol of Tiwe,¥a The GDC.
Farm A 820 532 535 835.54
Farm B 1210 641 274 948.75 Wy
0.
Farm C 922 211 503 716.11 2 -
(8—53 ey 5—}) 0.47 | = (253.1015)
Let x, y and z represent the prices, in $/kg, for wheat, soybeans and sugar respectively. o.%2

(@) (i) Write down a system of linear equations that represents the information in the
table above.

$253.11 (2 dp.)

(ii) Solve the system of linear equations using matrices.

(4]

In the same week, Farm D produced a fifth of the amount of wheat as Farm A, a quarter of
the amount of soybeans as Farm B, and half the amount of sugar as Farm C.

(b) Calculate the revenue made by Farm D from selling these crops. Give your answer
correct to two decimal places.

[3]

For more help, please visit www.exampaperspractice.co.uk
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Question 13

Grace has decided that she wants to invest $10 000 split between three companies:
company A, company B, and company C. She creates three different portfolio options
based on risk levels, and calculates what each option’s value would be today if the
identical amounts had been invested one year ago.

Company A Company B Company C Value
Safe $1500 $8000 $500 $10,620.00
Middle $2000 $6750 $1250 $10,827.50
Risky $2500 $2500 $5000 $11,725.00

(a) Use a matrix method to find the annual percentage return (i.e., the percentage increase
or decrease of an investment in the company) for the previous year for each company.

[6]

Grace hears some good news about the growth of company A before she invests her
money, and so she decides to put 78% of it into company A and split the rest evenly
between company B and company C.

Compared with the previous year, the annual percentage return for company A for the
coming year is expected to increase by 26 percentage points (so if the previous year’s
return was x%, then the return is expected to be (x + 26)% for the coming year). For
company B the return is expected to remain the same, while for company C it is expected
to decrease by 8 percentage points.

(b) Find the expected value of Grace's investment at the end of the coming year.

Grace has decided that she wants to invest $10 000 split between three companies:
company A, company B, and company C. She creates three different portfolio options
based on risk levels, and calculates what each option’s value would be today if the
identical amounts had been invested one year ago.

Company A Company B Company C Value
Safe $1500 $8000 $500 $10,620.00
Middle $2000 $6750 $1250 $10,827.50
Risky $2500 $2500 $5000 $11,725.00

(a) Use a matrix method to find the annual percentage return (i.e., the percentage increase
or decrease of an investment in the company) for the previous year for each company.

[6]

Grace hears some good news about the growth of company A before she invests her
money, and so she decides to put 78% of it into company A and split the rest evenly
between company B and company C.

Compared with the previous year, the annual percentage return for company A for the
coming year is expected to increase by 26 percentage points (so if the previous year’s
return was x%, then the return is expected to be (x + 26)% for the coming year). For
company B the return is expected to remain the same, while for company C it is expected
to decrease by 8 percentage points.

(b) Find the expected value of Grace's investment at the end of the coming year.

The peccentage cetucas ace [2]
Company A: 1T

Company B: 47
Company C = 277

feom fMt ()

a) Lel x, y and 2 be tle mollipliecs for inveslmants
" com?o.v\‘lli F’\y B aed C re_stLtlve_\y.

ReFreSent srstew\ B ol {‘arm:

1IS00 8000 500 X \0620.00
2000 (150 1250 )’ = 10827.50
2500 72500 %S000 2 11725.00

Use malrix inverse To solve STStEm in GDC ¢

X 1IS00 8000 500 10620.00 1.1
Y | = | 2000 (150 1250 10827.50 |= | 1.04
2z 2500 71500 5000 11725.00 .27

Intl\ave_t answers o f?r(lﬂtaji \nereases -

The ‘mrczn‘t¢3e celvens are:

W%
Com‘)o.ny B : ""‘7.
27 %

Cﬂmfhﬂj H :

Con?any C- B

‘O) 0.78 » looOO = 7800 (CQMFQ\'\Y A)
< = (10000 -1800) = (100 (COMFM\;ES B, C)
W+ 26 = 2371 % (new Cnmpoﬂy A (‘e.T_urvn)
17-8 = 197 (cew Company C relucn)
Yau Abn’t La\la to vse o matrix me.t\«oé to

jlt The macks hece, but vsing maleicas
con Somelimes sove o lof of Time 1n the &DC.

.37
(1800 1100 1100) [ 104
119

= (13139)

$13139
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