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Calculator Free Section

1. |3 marks]

Use an inverse matrix method to solve the matrix equation
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2, |7 marks]
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(c) Describe the locus of points z on the Argand plane defined by the rule:
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3. |6 marks]
For each of the following functions, find @ in terms of x.
(a) y= 2cos(e‘!)
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4, [7 marks]
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(b) Hence, determine the exact value of cos [152-] ;
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s. [5 marks]

6. [6 marks]
1p_ 1—cos2f b ki
(a) Prove that tan” @ = 17 cos 28 4 .Fa?dﬁo;h;;h MN‘H- Evaluate the following limits, showing full reasoning.
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7. [6 marks] Calculator Assumed Section

Relative to an origin O, point 4 has cartesian coordinates (1,2, 2) and point B has 3. [5 marks]
cartesian coordinates (-1, 3, 4).
Consider the triangle OA4B with Od = 3i+ 2+ V3 k and OB = ai where a,

@® Find an expression for the veclor 4B, which is greater than zero, is chosen so the triangle OAB is isosceles, with |EB| = Im |
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9. [7 marks]

A large sporting goods manufacturer specialising in the sale and supply of hockey sticks
promotes three major brands: the Harvey, the Aaronand the George. The number of sales
varies according to the seasons.

In winter, 90 Harvey, 40 Aaron and 70 George sticks were sold.
In spring, the numbers were respectively 100, 80 and 110,
In summer, the sales were 30, 60 and 120 respectively.

(a) Display this information in a suitable matrix. \/CﬂW£L+'13 loballed agiix.

Hoa &
_ 9 4o o | Wider
5= g &0 N0 | Gring
%o to 120 St

(1]

(b) If the takings in winter, spring and summer were $25760, $37910 and $28770
respectively, use a matrix method to calculate the cost of each brand of hockey stick.

et b, and g be #he cost of anch Hype of shie respechively .

h 26, Fko / stk p Gorreit matex
S a = 371 9iv Jﬂfhﬂ*\m i
3 28,170 \/Fre -muH»'rh'Ef Lj *:L
- inverte of mafn¥ qom (@)
A= 5- 33,100 = 12§ G;::L;WMEM of
b 22,7 e
ey is 1S Aaonis 48 ad Gearge is 141 3]

(c) The number of hockey sticks sold is expected to increase by 10% in the following
year. The manufacturer also decided to increase the cost of each brand of hockey
stick. If the new costs of the Harvey, Aaron and George are $130, $150 and $175
respectively, carry out a suitable matrix operation to calculate the expected revenue
for the following year.

120 32,345 o/ mutkplies wai fam @)
Flx S x | 1sp| = [H6¥ by 41
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10 [7 marks]

(a) Determine & interms of x if y=sin"'x for T y < Z.
dx 2 2
X T Lin Y
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(b) Determine the following limit, given that @ and h are constants.
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B [12 marks]
_|m -3 _ 4 _ 1 0 |1 3
O R N L R

Evaluate each of the following where possible. If not possible, state this clearly and

(a) 2
indicate the reason for your decision.
i 2A-D
v fMTGrm: covreet aplyahions
= Zha -4 _ I 2 ﬂhBI sfmF‘l‘.F‘gI anSwer,
&y 0 |
= | 2m-l -9
2 13 (1]
(i) BD
Hi“ﬂ?\f in R ?': Mﬂ q,p fowt i'n D

Since  Numbes %
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J states wot porsible’ qrel
fmw'yfes covrecF reddon .

(1]

What value(s) of m make the matrix A singular?

(b)

Aok (Aj Zp
Im +12 = 0 v use deforminant of welax A=0
v colves -Fnr m
:{W\ = =3

-12
M=

[2]

(e) If matrix E is [ :| and AC =E, then determine the value of m.

mMFhP[ '3 1[.‘r:f' Fon with -FH‘r tolumn B‘F C,

mz= 2
=S /maf%'rh'e: medoX C by natwx A
(or Rowd of A x Golumd of C)_

 dedues Yt m=2 .
(2]

(d) D represents a transformation matrix. Describe the transformation represented by
matrix D.
Horizontal chear {lel&f b I"Mff) with -ﬂz(hr 2.
/ complate desciphin o Jrantfspmadio
(1]

(e) If an object is transformed by matrix D followed by matrix F, this would have the
6
}. Describe the effect

same effect as if it were transformed by the matrix [

of transformation matrix F.
2¢
FD:[Zé] v/ uses FD:[.,L]
0 2
o uies inverfe mamx mofhad
+o golve -Fér F

Vv Dasonles Yfeet of F.

F i o dilabnn of <wale factor 2 3]
Describe the transformations which would ‘undo’ the effect of transformation matrix
-1
v’ dedermines rDC,)
v Coweck desoaphions of
et of @)™, Listed.
in e comect order.

®
C followed by transformation matrix D.

o= (16 21)
- 42

Shear _hovizontally
Yen NM&H \/E/anﬂ!lu] o\buu% +ko,_3t_qxls (‘3 )

1

fagfor -3 . 2]




)-8 [5 marks]

Use the method of proof by contradiction to show that the sum of an irrational number and a
rational number is irrational.

o e by R be bl and e nember I be drafios]

Teen L= —1‘ (M a a~d b are |'n'fe,cam WHtkgE Lommaon ]ﬂa(}m)

Acume © () Thore & no pair of velwes coomg d omok Hat T= L

@ Tt RAIL ic rakoml.

Then: R+1 - ’efr' ({,J; ar inbgert Withorf  Lommpn -(fac#frj

- € o
] b
«?,ln -—ﬂ\{'

T we lb eb-af =C wd M =4,

Hhon 1= "C;f ) whith 5 a m-[.mdf'c%‘m,

ST &M"\tf a yakoal and inadvonal 15 irrafonal

*

Q.E.D.
/Sy  oad 1" ac rehomal ¢ Irrai;wl,rgsftmdj
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v/4 Rlapbratc man pulatiun 4o thow Hoaf RAL = an irradional Ausber
Stk Yo Gondradichon Clealy onclude  proof.

1B. [6 marks]

The point P on the Argand diagram represents the complex number z. The points O and R
. = : 2 L. 2T
represent points wz and wz respectively, where w = cos— + isin—.

The point M is the midpeint of OR.

A
| — P
OTaa M %
AN .
/ O\ 4
M -
N
3
N Vuse om = 5’;53
R -
— V simplify  OM i derms
o{, W w rxvu;{ 2z
(a) Find the complex number representing M in terms of z. v simpl Ho%nn; i" a
o 21 -

W= 915(3) Vo —;(u;:fwa)
-3 = il
sm = 08 +8m =ﬁ2»2ﬁ&f“’)

_ =

- @&'1’ 2. GR

= ‘JJ:, % . ("f)
::Wg_}i(ﬁi-bfﬁ) i
= ~lig
s o (wz + uz) z

(b) The point S is chosen so that POSR is a parallelogram. Find the complex number
represented by S, i Jerms s{ 2.

ﬁ)n:n/@ v uses e fact dhat M i e
huiddpoiat 8{: Ps.

-5 - - 5 R

OS: OM’TMS ‘/MS 05:0m¢m§

(ur other zvl'v’ﬁl@\{' rwﬁwh'ﬂ
Vv singlifies answtd Wiaﬁ i
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L. [6 marks]

Determine the equation of the tangent to the curve defined by 2x* + \[2xy =36
at the point P whose coordinates are (4, 2).

Differentiate Implicitly :
b dog) [ ¢ 5] -

|

bx + ﬁ’[*(ﬁhﬂ =0

(4-2) =15 (x-4)

zuj—l[» T —33x f 132

331-{-214]:%@, @ ljz—%x,-‘rﬁg

V7 Differnsatgs {nmplicitly

h// Solwes %{ %5;(_ in gk fﬁ{ xy

J sipsdes (42) fato P appessio.

Vo simgirs eqpsbn of line, | ww:hﬁj i in an appropriate ]Cofmlr.

8. [3 marks]

Sketch the region in the complex plane provided where the inequalities

|z -1<2 and —%5Arg|z—1‘s%

Imz

hold simultaneously.

v &m’&ﬂﬂa daws oS at 9=%r( ] O='%Jam{
Lommenl TS a4 Re@E)=1
S ety drmis cirdle of wadine 2, e )

J hades dhe comrtd inorsetion, of aveas -
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6. [10 marks]

A defensive missile battery launches a ground-to-air missile 4 to intercept an incoming
enemy missile B. At the moment of 4’s launch, the position vectors of 4 and B (in

®

Suppose instead that the computer on missile 4 detects that it is off target and, 20
seconds into the flight, A changes its velocity and intercepts B afier a further 15

seconds. Determine the constant velocity that .4 must maintain during this final 15
seconds for the interception to occur.

600 2200
metres), relative to the defensive command headquarters,are [ 0 | and | 4000 Pf{}{@r 20 stionds:
¢ SR0 ~3220 ~2400
respectively. The velocities (in metres per second) maintained by both 4 and B are ro- ( q;,g,DJ I:L r = ( 6000)
-196 —240 “h 2 bo M ~B fob
213 | and | 100
18 0

(a) Show that the ground-to-air missile does not intercept the enemy missile, and

- F20
e AR = (14 4o

o
calculate ‘how much it misses by’.
= _ 1o (A"
AB: = fooo andd ,.":F = (HZ Tn oedey o ;,\Wm?’\' IS seoonds later :
boo 8 2
J uses rlotive vilocihies ?B = s LY,
For fnl-ffﬁt,fjc\‘mj P() _— A'\‘/’ : Yo sef vp on equahiom in t. A
v Solues for £ be egneing T30
lbero e CoMPonEh‘i‘f. ‘: MB 5 -Iig 1*+ko
1"
429;;, ) =t V doluar et intercpton i e
will oot ocenr . AL
bov _ v <
{U,fkhf\'j N meon.zvd’fl 't: T = 3036 sec "ll:
g k. onpe, 4= % 2333
. . wiles will MO infeccept
a4 s ot unpee, The sl " ged. EAAE ﬁi \ ¥ (’Tf.;o)
b 0
I—F P s e fol'n’r "i! closest ﬂ-f[)""‘w!’\n ol
Y - [t + !":t MP\ = 21 Mlg
kP = 42 + 7 it
- J uces relohve Velooties o <etip
BF . p‘!g =0 an eqpation T L.
/ defermines £ at point &
k.
- i 4 AL dosest appredl .
— boop + nt L a3 =g 7 dd-e}[wi"f.s Hao do&qj{‘ dl-ﬁ’ﬂ‘f\ﬂ'_-
~boo + 185 18

V' delemines velafe displacoment behwoen A and & af 20 seconds.
v/ st an gpsfion neing TRlaRve displacgment and relative w,loo.}m arel solves Hir eg;mf,‘m _F,, e
; [4]
(6] /o wees vider addifon Lo anriVe AT Wu@ mF A-

- - 25-438 sec

[l = 55 50m (240



1§ [6 marks]
An aircraft is flying horizontally at a constant height of 1200 metres above a fixed observation
point P. At a certain instant, the angle of elevation & is 30° and decreasing, and the speed of

the aircraft is 480 km/hr.

(a) Draw a diagram to illustrate this information.

W kb
W 9 ko

12 lom v dihtﬂmm chowing §=30°,

(1]

(b)  How fastis @ decreasing at this instant, ja rad ians per Second, .

1100
fang = 5
X tan@ = l200

. e\
x.ﬂc&(%%)‘f +QM9-(%) =0
M! at 9‘3 {L , v lloﬂﬁ , ahd :gglﬁ' = ‘g’

(o) (3)(8) + (5)(5) - o

46 _ o 3 I
it 7 T3z ¢ el

1
#l
Ty

N
2
t~y
©
o

/ Sele W a Hlafnship hetueen "wand o
v differentates impliutly -

v delerwines Vale & e and
v subsktudes :.%u 40( -4—%04 m/{z{,_

.7 Tiaab s fw mdianc feec

sec’® o 0307 (5]

1\&'%3\'( ,,)‘: aircm{’(’ = 1260m .

18  [3 marks]

Determine the vector equation of a plane which contains the point A4 with position vector

2 -1 2
-3 | and parallel to the vectors | 5| and | -5]|.
4 3 0

a
-/ b
let n be e normal veder o the plare, and ‘}IH(C')

= ) 2
Uting det lvrodvr.sh': n (;} =p and. L(*i‘) = p

Je —atSht 2 =0 W +3c =0
la—gg =0

c= 34

Wie  Wi-

L]

and b=

v owe dot pNoUA(:k 0{, n and L given vegders.
/o deumines apprepriatthy .
V' dtftnwines etk veddor Aot & Plawe -



]q [5 marks) 20. [5 marks)

The female population of a species is shown in the table below together with estimates of

breeding and survival rates. Consider the parallelogram shown below. Let 04 = a and OC = c.

Age (years) 0-2 2-4 4-6 6-8 8-10 C 5 B
Initial Population 1800 1500 1150 700 400

Breeding Rate 0 0.4 1.5 1.2 0.3

Survival Rate 0.6 0.9 0.7 0.5 0 -

(a) If no harvesting takes place, estimate the long-term population growth rate.

o ok 15 [2 03 1800 | N
L= j# o o o 0 o | 1500 0 N A
o 09 o o O ard F[O) 1156 ~

0 ¢ ot o0 o© Foo

o 0 o o5 © o0, ]

Use vectors to prove that if the diagonals of a parallelogram are perpendicular then the
parallelogram is a rhombus,

s b and P0).
V defermings 3 coneonhvt

Pqubﬂmz,s’r{mm = J - B
ge=s 21 & o Ac.z £-4
[l [ l_lx Lzs}( P(ﬂ) = (I"l’lﬂé’ﬂ.“] V' Desermines levg-}Em
220051 _ outt- v, oc o - o .
[ 1 x B xPlo) = [220s5.10] = aivel, — A2 O o I{ ob b AL , Hhen OB.AC =0
e
O ]k Clar) = [ 83] o asmma gy _
220465~ 1 i, (1*&,\ ; (C“i} =0
b Long o oot e = 15067 (24) Bg-g-8 t g8 =0
b 2
3] 5 el =lEl” =e
(b) What percentage of the population will need to be culled in order for the long term )
population 10 be stable? = .E;l ,[g:\
Fh-ﬂ - 04‘) x 150l P , Wt bt te ol rate S ‘|U-’_)C| = l?ﬁ[
. = P
uowww, _Pr sizale. fepsionii g A = T Pamlfeln%mm wst ke & hombuf
o (-N)x tisol = it dinggrelr ane porperditilss
=  h=0-1201 ,
V' defeimings vatlor oo br
dingprals in fervs of 2 amd £ -
0 v s dot profut = O

- 12.09 7, 2d 3 »

> Cull e of 012 (2dh) v s et \E|= | i ot pekig=0.
e e 2] V' Congik conthition pwmﬂvﬂ.

stk vy an aq}nakw\(h"k“ ) Wsing) (Rl

Senchu ic sound.
/ dedermnes cull vodg for stable yopulation. RS S






