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Question 1 (2.2.1,2.2.2,2.2.3) (6 marks)
IfA = [_12 _03] O isthe 2 x 2 zero matrix and | is the 2 x 2 identity matrix, find
a) Matrix B giventhat A—B =1 (1 mark)
_ |1 o I O
p-A-1=[1, 3]-[o7]
- [ 0 O
g
b) Matrix C giventhat24+C =0 (1 mark)
C=-2A
4y 6
c) Matrix D given that D = B — AD, where B is from part a) (4 marks)
DtAD=R
(1+AD:=B /

"
I
-_ O
b o
| S

2|Page



Mathematics Department Perth Modern

Question 2 (2.2.11) (8 marks)
[7 5 16 10
If A = [_4 _3] and B = [—8 _1a
a) Determine AB. (2 marks)
[ 42 -40 70— -(o
[ 24424 4042
_ [ 2 o
0/ 2
b) Express A~! in terms of B. (3 marks)
AB =21 J
A'AB=2A"T V
B=2A"
. B
At =/
(7x+5y =1 clearly showing your use of A1, (3 marks)

c) Solve the system —4x — 3y =1’

Aw«aul -fui( mar [« ‘{ student
used 1-\-74+2j=\

I g

Hi y TJ H / -

Question 3y = § (2.1.Jj 2.1:1) x = -2, (ymgks)
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a) On the axes below, sketch the graph of y = 5 sec(x —m),0 < x < 2m. (3 marks)
y
10 R i
8 X 7
6 | J AS!,Vn')-to'tes
4 .
2 / Mal}mum g Mhimun
turni oint
. P
-2 ii if 1 v g"mrc witL
=4 SmootL cnrves
6 TN -
b '® /
-8 \ 7
-10 ¥ v
b) Find the general solution for v3 cos(x) — sin(x) = 1. (4 marks)

13 | .
0SS Y - —SNX =
2 2

N|-

l . . T |
OsX €087 — SX sinT ==
L N
Cos (x-\»b)_ 2/
x + 1 takn, key J/

-
t 2l of ‘—‘1 T ZlirL, e e T

/
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Question 4 (2.2.3,2.1.3) (6 marks)
® 1
_[cos(a) sin(a) _ [cos B 1z
LetA = [sin(a) cos(a) and B = sin(B)|’ such that AB = G|
2

Find two different sets of possible values for a and g giventhat0 < a < gand 0 p< %

cosQ cos B t Sin § sin / 3’]
AB = s‘chosg + coscA sin B }\/— Lz—

|
Cos (ot - 6) -5/ L xfel
Sin (L4 8) ‘%\/ os O+ <7
T 7 _ I _B--2
X -6:% a-fzg =3 -€=-3
3 of of P
of T L
1 xtés 3 Xt = S
Q*(g:;—' 0(1@= 3
7 I X= 0 0("1
<, [ /o
or 7 o - I -
6-0 =< =3 6= =
CeletuJQ ) ( ezc(uo(e)

® AUUM(A ' Nr’c if S"«vv‘emt j’aves ()(—(6:-’3T or ou(ng on?
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Question 5 (2.1.3,2.1.5) (6 marks)
a) First show that
T sinf — cos O
an(0-3) = cosa v sme
(2 marks)
0 - |
LHS = | + tanf /
Sng_ _
wsd
= sngd
| + Cos©
SiNg - Cosd . CosD +sing
- cosp : oS )
© eu:Ler /
Sin=cosd 05O
= —m—m— R
Coso CosD + 5110
_ SIn6 -cosd
CoSH + 5inP
b) Hence (or otherwise) prove the following identity:
¢ (6 T[) sin(29) -1
an|0 ——) =
4 1 —2sin?%6
(4 marks)

X

Hs =
L S Cos + Swmp Cos® - Sing

_ SiBash - sin 6 — cos”04 Sinfeosd
- 5% - Sin®9
26n0eod — (5110 + coch) J Uses double e denieg. fov 51
Cos 10
J ()s:s Pj-t'-\a,jo;«éan lJ&w"’:(z,

snw _ I
§ ' irlon-ﬁﬁc ]
|- 25in°0 J Uses double orje S fwcos-nc.
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Question 6 (2.2.4,2.25,2.2.6,2.2.7,2.2.8,2.2.9, 2.2.10) (12 marks)
a) Determine the matrices that produce each of the transformations described below:
i.  arotation clockwise about the origin by 90° (1 mark)
cos(-%) -sw(-1) o | \/
sn(<90)  Cos(-Tv) -1 o0
ii. adilation parallel to the y-axis by a scale factor of 2 (1 mark)
| o \/
0o 2
iii. areflectionintheliney =x (1 mark)
cos o sin "0 | /
sndo -cosTo | O

b) Show how to obtain the single transformation matrix T, given that T is the result of
applying the transformations given in part a) in the order listed [i.e. a rotation clockwise
about the origin by 90°, followed by a dilation parallel to the y-axis by a scale factor of
2, then a reflection in the line y = x ]. (2 marks)

T- (Vo) ] 0]) /

- _
o || _]o I
| o |2 ©

I
_
N
o)
S~
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c) AABC is first translated left by 1 unit and down by 2 units, then transformed by the
transformation matrix T in part b). The final image AA'B'C’ is shown below:

A

w

[

Bl
[t L / -
- 4# -3 2 -1 0 2 3 4 5

Y

i.  Determine the coordinates of points A, B and C. (5 marks)

FR

I o[ 2 - -¢
0 -2|1L®e 0o 2

A(Z*z)/ Allgw oo
3(3'2)\/ t\mwllnlee
i [o:i]/ c (3,0)/

ii. AA'B'C'is now transformed by a matrix
M= [2x/§ V5
3 -1

Determine the exact area of the image of AA'B'C’ under this transformation.

(2 marks)
= 5]5 \/

-

Jet(M) -2[6 -3 [

A=sl-(322)
= |DJ—§ u.nitsz \/

8|Page



Mathematics Department Perth Modern

Additional working space

Question number:
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