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Section 1




10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 Given the statement:
“If a prime number greater than 3 can be represented by 6n + 1 then n is a positive integer.”
Which of the following statements is its contrapositive?

If 6n £+ 1 is not a prime number greater than 3, then n is not a positive integer.

B. If nis not a positive integer, then 6n + 1 is a prime number greater than 3.
C. If nisnot a positive integer, then 6n + 1 is not a prime number greater than 3.
D. If 6n + 1 isa prime number greater than 3, then n is not a positive integer.

2 The points P, Q and R are collinear where OP = i —j, 0Q = —3j—k and OR = 21 + mj + nk for
some constants m and n.

Which of the following are possible values for m and n?

m= —-landn= -1
B. m=-landn=1
C. = landn=1
D. m= landn= -1
3 A particle is moving in simple harmonic motion with displacement x metres. Its acceleration X is
given by ¥ = —4x + 3. What are the centre and period of the motion?

A. centre of motion = 3, period = g

B.  centre of motion = =, period = 7
C.  centre of motion = — 3, period = 7

D. centre of motion = %, period = g



4 The points A and B in the diagram represent the complex numbers z; and z, respectively, where
|z,| =1and Arg (z,) = fand z, = /3 iz,.

Im

NOT TO SCALE

/\9/. R.e

Which of the following represents z, — z,?
A. 2ei(zs—”+ 0)
B. 3ei(23—"+ 0)
C. -0

D. ,,i5-0

5 Which of the following numbers is a 6% root of i ?
A -1 4 1 .
o=+ =1
V2 V2
5 -1 1
===
V2 V2
—V2+ V2i
D. —V2-+2i
6 Given the statement: “VneZ, n=9m + 2 =n can be written as a sum of two square integers”.
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Which of the following statements is its negation?

VYneZ,n = 9m + 2 and n can be written as a sum of two square integers
dneZ,n=9m + 2 and n cannot be written as a sum of two square integers

VYneZ,n=9m + 2 and n cannot be written as a sum of two square integers

© o w >

dneZ,n = 9m + 2 and n can be written as a sum of two square integers

T

By using the substitution t = tanZ, [2——
270 1+ sinx

can be expressed as:

1

[ a
1+2t

0

" 2
B. dt
f1+2t
0
1

1

c. [1_
f(1+t)2 dt
0

2 2
D. — dt
f(1+t)2
0

The scalar product of 51 + j— 3k and 31 — 4j + 7k is:

A, 10
B. -10
C. 15
D. -15



10

dx
x2 41

Which expression is equivalent to [ ?

A. ln| 1+ x? +x|+ c

B. InV1i+ 22|+ ¢
C. ln|m—x|+c
D. ln|x\/1+x2|+c

When Mr Kim applies his brakes in his car, the change in velocity is given by z—’t’ = kv, where k is a
constant. Initially his car was travelling at 6 ms~1. Ten seconds later, he was travelling at 2 ms~1.

How fast was Mr Kim travelling five seconds after the brakes were applied?
(answer to three significant figures)

A. 329ms™!
B. 4.82ms™!
C. 472ms™?!
D. 3.46ms™!



Section 11

90 marks

Attempt Questions 11-16

Allow about 2 hours and 45 minutes for this section.

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section |1, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (16 marks) Use a separate Writing Booklet

@ If w isa complex cube root of unity, simplify each of the following:

() w® 1
(i) 1+ w*+ w® 2
. 5—i
(b) Find the modulus and argument of z = ! 3
(c) Evaluate exactly as a fraction with a rational denominator: 3
Y3
= 3
f77:3 cc.)szx dx .
E sin“x
d) The velocity of a particle in m/s is moving in simple harmonic motion along the x-axis is
given by v* = —x? — 4x + 12.
() State the centre and period of motion. 2
(i) What is the maximum acceleration of the particle? 2
()  Two masses, m1 and m2 are connected by a light inelastic string passing over a smooth pulley. 3

The first mass, mz rests on s smooth plane which makes an angle of 6 with the horizontal.
The second mass hangs in the air. The tension in the string is T and N is the normal reaction of

2 2
the plane on the mass m1. If the masses are stationary, show that: —+ —— = g?
1 1
- S
21
Al
m
23



Question 12 (14 marks) Use a separate Writing Booklet

Simolif 1+i+i%+ i3+ ... + {1000
impli .
P Y =i+ i2— i3+ .. + (1000

(b) Find the values of A, B and C such that = 4 + BaC and hence evaluate
x(1+ x2) x 1+ x2
f2 dx
0.5 x(1+ x2)

Leave your answer in the form In|b|, whereb € Z.

(© 0] Find the distance between the centres of the two spheres with equations:
3 -7
7 —(—4)| =5 and | — ( 7 )| = 10. What is the significance of your answer?
3 1

(i) Find the coordinates of the point/s of contact between the two spheres.

(iiiy ~ Find the vector equation of the line passing through the two centres.

Question 13 (15 marks) Use a separate Writing Booklet
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@)

(b)

©)

A particle is initially at rest on the number line at a position of x =1. The particle moves
continuously along the number line according to the acceleration equation:

(i)

(ii)

(i)

(ii)

4 8

T (x-2)2 K3’

At time t, the velocity of the particle is v. Show that

x—2 x2

Hence or otherwise, determine the possible range of the particle’s displacement as it
moves along the number line.

Write the complex number 1— +/3 i in exponential form.

Hence find the exact value of (1 — /3 i )® giving your answer in the form x + yi.

A triangle is formed in 3-D space with vertices A(1,—2,3),B(2,0,3) and C(4,2,1).

Find the size of < ABC, giving your answer to the nearest minute.

T
) Find f04 cos ™ x dx correct to two decimal places.



Question 14 (15 marks) Use a separate Writing Booklet

(a) If [, = [tan™ x dx

() Showthatr, + I, , =

(i Hence, or otherwise, evaluate exactly [+(tan’x + tan®x) dx.

(b)  Itisgiventhata +b +c =1and a+ b+ c = 33 abc where a, b and ¢ are positive real
integers.

1 1

(i) Prove that i + o4 =209,

c

(i)  Hence or otherwise find the smallest possible value of G - 1) (% - 1) (% - 1).

(c) Given A(1,1),B(2,8) and C(—1,5) are the vertices of a triangle:
0] Find the vector equation of the line passing through A perpendicular to BC.

(ii) The orthocentre of a triangle is the point of intersection of the three altitudes of the
triangle. Find the coordinates of the orthocentre of the triangle ABC.



Question 15 (14 marks) Use a separate Writing Booklet

sin(5a+3)x sin(5a—3)x

. , = 2 cos(5ax).
sin 3x sin 3x

@) (i)  Showthat,if 0 < x < Z, then

n(5a+3)xdx _ fogsin(Sa—S)xdx.

(ii) Deduce that, if a is any integer then, fog il

sin 3x sin 3x

(b)  Inacertainsequence T,,, T, =3,T, =5and T,,, = 4T,,, — 3T,,.

Prove by mathematical induction that T,, = 3" ' + 2.

(© The clearance for shipping under the Sydney Harbour Bridge is 45 metres. The Penrith Sun
cruise ship is a luxury cruise ship which requires 43.8 metres height above the water level to
safely cruise under the bridge. The process of sailing under the bridge will take 15 minutes. The
first low tide on Saturday the 26™ of August was at 2 am and the first high tide was at 8 am. The
depth of water at low tide was 0.4 m and at high tide it was 1.5 m. Assume that the tidal motion
is simple harmonic motion.

(1) Neatly draw the displacement graph showing two complete wavelengths for the Penrith
Sun cruise ship starting from 2am on Saturday the 26™ of August.

(ii) Hence show that the displacement equation can be written in the form x = —b cos(nt) + c.
(iii) Determine between what times on Saturday can the Penrith Sun cruise ship safely make

the passage under the bridge, given that no ships are allowed under the Sydney Harbour
Bridge between 8 pm and 2 am?

Question 16 (16 marks) Use a separate Writing Booklet

-10-



(@) What is the projection vector of the vector 2i + 37 — 6k on the line joining the points
(3,4,2) and (5,6,3)?

1

=).

ZTI.

(b) (i) If z= cos @ + isin @, show that sinnf = Zii(z” -

(i)  Express sin®8 in terms of multiple angles.
(iii)  Hence find [ sin>6 d6.

(c)  Evaluate exactly fjg 6;:1:

dx.

. _ _ . 2 Z
(d) (i) Prove that cos x = 1 — 2sin®

(ii) Prove by mathematical induction that % + cosx + cos 2x + cos 3x + -+ cosnx =

. 1
sin(n+ =)x
% forallne Z™.

End of examination!

-11 -



ME Le 2e 3B 4A bA

6B 7D €& 9A oD
Question 11 (16 marks)
(a) If w is a complex cube root of unity, simplify each of the following:
B o ' 1
L (‘JW\W") - Poo culIbMP" Y 5
2 Starel Yoo
: w-‘:’: WW)XUJL = g{'UCL(/W(/3 were %If\ ﬂ.a .tNValUi
= 1w of welly aud finding
> l:dgf— w> O‘F LOl.
(i) 1+ w'+ b

w3.=1 ( fjtV‘f/\/\v )

vi 9\)3" = 0

— poor abluapt
(o-1) (1wt w)=0

- studenhs were discavem

Cw-1) wdhout quso\m'na
S 1twtw =0 QS

w+ | 3

Covnplex rest
' bR

|+ Wx 0 + Woxw

0/ un l'fy )

TR

[+wti™>

(b) Find the modulus and argument of z = -25:—;1 3
2 S-b 2k (‘Yewg,,;j The )
2-30 2+ 3¢ dengeninalor
2 © -]'
= o415 -2-3L 5'\'Ud.[/u!4_ T okaj
hhd o Unin quLalien
" p2
= 13e3l (=) opast (rom sovnt
3 alaebra mislakes
= |+t 32
_ - Jafl
|=) = Jire 25 R
£ 3

T (LQOS%*ES‘AQF)
OYg ol f7+



n
3
. ; ; cos’x
(c) Evaluate exactly as a fraction with a rational denominator dx 3
3

sin?x
i)
3 2+
1 = J Cos % cosx dy
—

g stk — MOn s tudenls
¢ 3

. (o ¥ g
; n gy
AN Ll_:_j_ﬁ,"‘_")CU‘x dx cowld T lﬂﬂ k
SwA X Cor rtal.la i CYIS
s
{ < ‘*‘ ma :
T) b Ws e m} los .
‘7 £os % gu Fi eont dt ol e €Ua1"*@]2"ﬂ
i T J
7 1ha uJLa/va n
7 ¢ )3
4 { SN Ew\ 7.]
; Ebw om ¥
2
2 42 L]
J’E
= \5 ~ 1._\—"3
(d) The velocity of u parucie 1n m/s is movmg in simple harmonic motion along the x-axis is
givenby v2 = —x? —4x + 12,
(i)  State the centre and period of motion. 2
(i)  What is the maximum acceleration of the particle? 2

!}'L: ,Cxlw» 4x+4)+a+12

- - (x+om1¢) o

= % 20 Gady

W=20
Ab extremes

L?)

Oor 2 h
pEL i G max accelevaluem ak
Ih SHM the exhemes s
o0 o Y
= | wful ol A =
U’z-‘ y\(a,(xx)) X i )l 3 ) =‘L*ml'
= ml!s
S i E) T= &l ' B
v : - L omowx ace =% mls
. T,me Poviod = AT gt "
__ apvae studends W
Cea’rre Xp=-2 —4 (Y\(Sl A¢ Mmax .

el /| ebhva errors
o Los A mark Ffor usmg

U-=0 wirhout YRA fM~iAg



Two masses, m1 and m2 are connected by a light inelastic string passing over a smooth 3
pulley.

The first mass, 1 rests on a smooth plane which makes an angle of 8 with the horizontal.
The second mass hangs in the air. The tension in the string is T and N is the normal

reaction of the plane on the mass m. If the masses are stationary, show that:
T2 N2 INAANANNS

= Bt
m|z+ '-‘"Ti- g

wasses S 474
2> Fret= (E"e*)pamuﬂ
fovers

1\

G:"C‘)Pevf'endhi.
s T = maqg Sm@ =0 5" F = 0 - forees
Q:mapamdd 1 & 3

Gl DS e T T5 s

\\

z ki 2 ' j/(-\—ﬁns\'&f*
BEs o, Taafd M. _ M, 5B
S g s g
Mmoo
s L 1
- m/‘cd&uv}@, %‘dc‘m&)
e

L5 Ror alleampl

i\
s
0
o

1O s
%
N

1y
o
P

End of Question 11



2023 Yr.12 Maths Ext.2 Trial Solution and Feedback
Questlons 12
_ 14i4+ 24 i3+ .. 4 {1000
5 "
\‘y)\( ‘ SIEpHLY 1-i+i2— i3+ ..+ {1000° .
( ( At c / M T
_____- - loso “There. are
e V(¢ -\
— ¢~ ¢ '—(T_’—l loo | term3

_ “’ob‘ l x —‘\-|
| el | {
(=) (=) Q
= < X C
¢ — | | Q}\Ge { = )( )

= =()<((")
‘ @ =¢‘X(—I)‘°°

=)

ﬂ/-femoffive,l :

Since. f"-:—l, (~’=-—l‘) f4=l (.;-l- f"’"l,--'
(1+i+¢ +13)+(l4+t;*l‘+ 7)+ jueee

(l-¢+i -—¢3)-|- (,‘f-...,i‘_,_, —'4?')-#----1-«’
_ (== 4 (4= =)+ |
(l—f~l+i) -+ ((-[—-l—l—f) ot )

= 4
|

l
—

Altermotive 2.

B s T i i & iad
[+ +i*+ 0 43-H"'+ Yy
[+ {4i24 34+ (™

[ 4% 034 5t (™
[+ ((+7%4 73489+ 4 (0+ -+i—‘+;*)—fm+g‘”‘(¢+z +i34 (%)
L+ 7(C+ i34+ (744 Sp i) et (0472 4240)

s Jovo

n

Iool

|}

]

L
I (ﬁﬂce (+¢ +(3-l-(4=-(--1._‘+')
I =0
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2023 Yr.12 Mat_hs Ext.2 Trial Solution and Feedback

Questions 12
& Find the values of 4, B and C such that =4 + LAl dh :
Q:;\\ ) ; 2iteh) = 37 1pat and hence evaluate:

2
fx(l + x2)

05
Leave your answer in the form In|b|, where b € Z.
= A(1+x*) +(Bx+c)=
Sub. x=0, . A=)
Sub. x=1, |=2A+B+C
B+c =-1 0]
Sub, x=-1, | =24R-C

B-c=-1 [2]
[1+12], 2p=-2 @

.'-E:—‘
[1-121, 2c=o0
S C=0
A I
; x(14+x*) =BT [=xt J

o = [ (k-2 &

0.5 2 (I1+x*) 0.t -
[ bl =5 (1],, @

“(in—lﬂh';')-(ﬂnl "‘fn%;)
£n2. ﬂ,nr— (ﬂwz" Lur @

-/.2%{%{+£uz+/w"//@/

"



2023 Yr.12 Maths Ext.2 Trial Solution and Feedback

Questions 12
(c) (i) Find the distance between the centres of the two spheres with equations: 2
3 -7
r—(-4)| =5 and [r = ( 7 )| = 10. What is the significance of your answer?
3 1

& (2,43, (LD
e~ P3)(4)
¢, = {Croy+ 1=+ (-)*

_.J"_' CD

The dis-tance, between the centres e.y(w«ls +he cum ,,f
He two mAll -n'IUS, there is OHI\-{ | Pm o—F Confact @
between the sPhenes

(i) Find the coordinates of the point/s of contact between the two spheres. 2
¥ ) c{ |
¥ £ Aarenpied 1o Sole sptforcosly
C.64) Pear) GO (eosp+ (44T G
&F - L& el T,
3)-(3)=3(1) © | & " 4o
-(4)= ) E ! *
( % 3 ) 3( -li. @ (x+'?- x-3
, (5
(3) N (? . (}4) Z-1 2-3
; _'ié 3 x7=2(x3), §-F=2(+4), 2+ =2(2-3)
) 37<=-' 3Y=-| 32=7%
= ( ..i =-3 b --3 Z= '}
3 S L
% : 3,73, 3
o (-3,-3,%) O
(iii) Find the vector equation of the line passing through the two centres. 2

— -lo
C‘Cz_"'-' ( ] )
-2

P=O'E‘+A(é‘,?,;)

~

)-()(1) @



2023 Yr.12 Maths Ext.2 Trial Solution and Feedback

Questions 13
(a) A particle is initially at rest on the number line at a position of x = 1.
The particle moves continuously along the number line according to the acceleration
equation:
. 8
e (x-2)2  x%° ,
\)\::;(i) At time ¢, the velocity of the particle is v. Show that Y2 = i - ;83 2
od 1Ly o e o0 o
'd_x'(zv ) - (x—z)“ i x?
Lyta [(4(x-2)%+857) dx
Lvta mq@-2- 4t 4e ([)
Sub. x=|, V=o
O0=~4-"-4()"4c
wied
ot &
Sa s Sep et (D
s & B
3 SR L G g
Q d’M (i)  Hence or otherwise, determine the possible range of the particle’s displacement as it 3
Ap‘\b moves along the number line.
V= 3—2{'{ - -i—,_ ( VZo Since x>0 and 'H1e, Par‘h‘c(e.
Was ini'ﬁa-“u] at x=| Weth v=o0 )
-8 ¢
Sea ~ 3 DO g XpEy XEO
- Mukiply buth sides by (=), C_/ M
=& (x-2) - (x=2)* 20 CD £ “Ix*-8(x2) .
x*(x-2)t (x~2) <0 x(x-2)
(x—‘z)(x"+x =) &6 -8x -8 (X—-’Z—) %0
(x—2)(x+z)(x—|) <o Is w-2 Puss‘ﬂ\u, rﬁ)( all x2) 7
J

/;. I.\// PR
XE-2 or |€x<2 @

RBut the Parﬁcle. Was MiﬁaﬂT ot x=) owdd
Movitg fo the right Shce- %= tEmtfs =20,

o | ExXCE @




2023 Yr.12 Maths Ext.2 Trial Solution and Feedback

Questions 13
QO*Q{\(b) (i) Write the complex number 1 — V/3i in exponential form.

aA

(I

-I31---y -3¢

o (B, tang={3

=\

r=J4 @:%

r=2 @
P

L=Fi=2e% @

L0

= &% (de Moimers thesrem) (1)
=B ( Cos (&) + sin (-é’gi))

= 2(-2-80

=2t (~1-F31)

= —12f - 1283 ¢ @



2023 Yr.12 Maths Ext.2 Trial Solution and Feedback

Questions 13
3

(©) A triangle is formed in 3-D space with vertices A(1,-2,3),B(2,0,3) and C(4, 2, 1).

Find the size of ZABC, giving your answer to the nearest minute.
— — —> — —
BA = OA - 0B BC = OC - 0B
! 2 4 2
(-3 - (3)-(3)
3 3 | 3
- (?.
*(3) 3 @
-2

©

BA + B< = |BA| B | ces0
~2-4+0 = [I+4+o0 JF+4+4 coso @

=6 =% 1z Ces6
6
0= -3 5 L
. 0= |40° 4L @ *'BC«';MEHP"’IC"‘Q
24440 =Tl (=56
Cose ghe
6= 39°14'
¥ Cosp = .-fn—!,’_—
B=2°27 < Check the mode.

O( Your Caleulotar,

[ R




2023 Yr.12 Maths Ext.2 Trial Solution and Feedback

Questions 13
3
(d) Find f cos~! xdx correct to two decimal places.
0
“ I_
N=Cs X V= |

We o mbe g VaX

ot
chps“x dx = [xca"x]% -+ fﬁ%’f—d’( (H f‘m‘) @
e (-'f‘.—(p;'-;zc___ )__ ,'I;Sf(-Z)X(l-x‘)—%O“’C
= fe'f -1 [Z(I-x‘){]? 0

3ok - (7% -)

0.91
L

)

Cm

@ == & 30 °

Chede the calewlator
Mede .

CeTEtE

]




Question 14 (15 marks)

(® It I,= J’ s 5 de
0 Sovieil s o B )
Method 1 Melhod 1L
o'y dy +(tanse .
Tn +In->_=5 n A 1+g nLy - .. S ,\“.-,zg. in e alx
f’[ﬁn G’Or\'x-\—l) dDC S_',a .(Sec_)':c-l)dx
I
don x SQC,‘JC d:t f—l—on « Sec ¥ dx-
5@(’0) £ Cx)dx g ‘\'O n-2 Sc:.:v; S
g ‘*’Onn’l’x. =l o .
+C éfE\:,'.*C f\n o 4 _t_c
o R
Used MLt T

Commenls ¢ - dgnhi o{ stuclenls
s s Qlwm,\ was ot el demmsl‘ﬂlrnﬁ
thaeiy abJJ-L‘ & af(’a wdices

(i)  Hence, or otherwise, evaluate exactly 2
7!’

I(tan x + tan®x) dx

using  part ay , for n=7T

J% @n i hon 1) AY = EOV\ *J — 1 movrk
° A -

A mavk

Commenls i Ma 07[/7“ Of'

stuolinhs 30} ]fuJU mav(cs é’
ll e Sndinss wers dowi iF @ forg way

__Ueyj fw  were 5““33“"‘3 1o  evaluals the lnEj'vanc/



F G (2N b)ca;
) Q+ )(

> lec_xzm 2xab

(b) Itisgiventhata+b+c=1anda+b+c = 3¥abc where a, b and ¢ are posmve real
integers.

()  Provethati+ 24 2 >09,
a' b ¢

' -~ - 3
_ shudenls were ma/wupw‘abua

(5 3 3fabe the ﬁw‘w dade.
'/ 31/ _._mmrt?zofsh Loene
3 * G wj@,w\a ?9 =9
Ay 3 =0 boorr atltmpl
[abe e
| :'l-' ?z‘c'l‘
dek- =% | a b’
It YtZ = 9’1 x‘d'z-
3 3 [BHHE)
3x L —
3
7 3%3 fake
(ii) Hence or olhenv?se ?nd the smallest possible value of (— - 1) (— - 1) (— - 1). 2
b S
GG ) k) )
T P
~studids were ;i aloC ab~a abe b
ipdey Foedly, "8 ALl
buk  did not know CJQC (a}o bCCa\ E’Lbc

whot b do a,F(eYLoavd/)J
_Lf

w— N\Oma MYV J‘/ L"'Lf)
KDS[‘ ondl malctr‘\j i—E%-C’|
MIA fakan q \

'n oy Mis W (
z B
smallesF [vUSﬁC/"Lf valug = S -




(c)

0 ‘ k .
MB’C? _ 0-8 _0—8 5 Al veckor e%n oF commen's ¢ )
o peles 1he Line passuAg [Mame SWWB
) (S-—&) 4%70\!\81’» A and Lad were ustng (43)
: A - ~allher than Y
:Ci) e a+a(_|_@)}7~em L divecliew vector
Lmg 3 w T 3 _ studewd are
e (,3) ( ‘)J‘.’,\ ('3) mimes&d o check
or - = or il
lm%:(%> 18 53 ™ hm‘xm%l’
= (G jioe Pl
fov Ines
Pefpeﬂdl—ddar '
(i)  The orthocentre of a triangle is the point of intersection of the three altitudes of the 4
triangle. Find the coordinates of the orthocentre of the triangle ABC.
— vectov egm o(’ threr olbituclen
AR = [ 2] ) 1
= el O gz(l)w(g)
Mepp € FAA & SMpART A 1 ( A nElr
5 _ & s (”&.)W("Z) ’
RC =<:V2J @
5-8 3. (2 )+ 4)
wv 7 8 2
Mpi):(,?) =) _J_Mé?:.(_?‘g) <~ ) ( .
=2 v Poink OG inlevse :
ip = [1--| A= -\-1H
CA (=& e y 1+ 23
"o T \%4 adding  —ERY47Z PTTE’"
e GOV A R i ) = }.l:,l_ P = s
5o Point of Lolevse e =(‘5')+é ("7} \h=3 \ \ 9
S M s e M
i) sl b= -8
EY

COIY)mer)/g 0 //)_EYQ weéve a
Nmber

Given A(1,1) , B(2,9) and C(~1,5) are the vertices of a triangle:

@

Find the vector equation of the line passing through A perpendicular to BC.

2

istakes  incluclon

/

o

=) \1_:7__«’:}3
A

ufr'ng divectien Veckor 1nsliad oF L dirveclen uedch
aloghvaic qud of Question 14 ‘
~There WAs OnlYy  pne stuolewh woho Ured The 74*(73}\“'6\1

method B

d 7 Oviho Ccentye .
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Questions 15
¢ ; n sin(5a+3)x  sin(5a-3)x __
W““:x\(a) () Show that,if 0 <x < > then T TR 2 cos(5ax).
s = S5t = si (gm-3)x
si1 3x

" Sm(;‘ax-i-;ng)— sin (Fax~3x) @
_ Rssbax S
= %{ (PfDOfbt("" t sM*“\) @
= 2Cs50ax
= RHs

(ii) Deduce that, if a is any integer then,

Tl'

5

j' sin(5a + 3)x sin(5a — 3)x
sin 3x f sin 3x

0

0
Con.ﬁdef S;F M 017(— J% Sin (;ﬁ-—BL d’( =0

, Sin 3 o Sn3x
L-HS & % (‘53'1 (ba+3)x — Sin(Ca=3)x
|, (S8 - gt

~=E’ 2 €05 (Sax ) dx (,p(w (;)) @
= ';'-_3_ [s'm (?ax)];‘:
= & (sh(ax)- sin0)

ORI,

=0
=RHS

. J’Ef Sin (Fa-+3)x . T sm (Fa—i')d
o Sindx . Sh3x

A\-tef nective »
s = B (acsswn+ ZEETD )l (fom ()

P2 -
= _'[‘SMI}‘ x].%‘ ZI S?f;\nf S‘;‘;,})L{ abe

= Ez(e‘-?nmc smo)-\- fob;(\%iiﬁdm

& I’Vr; s (Ca-3yx o

Sm3x
= RHS
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Questions 15
®) In a certain sequence Ty, Ty = 3,T, = 5 and Ty, = 4T,y — 3T, 3
. . . - n_l
Prove by mathematical induction that T, = 3"~ + 2, 5 4wt
# Must Qm s be
Sfapl ! Peve true -@ar nN=1 ond n=2 = owi .M"‘
&D( n=\ 1 W' af@
Brf>t, LHS=T, , RHs=3""42 .rﬁmv—" 'Wrrv
& 3 =3 'ffu'& ;{,'ri ww.
=LHS L True n=|
For =2, LHS=To , RHss= Lol

=lHS - True 'por‘ n=2 @

SﬁPZ: ASSUM-G True ‘g{‘ n'-'-k and n= k+‘

e, T, =3+ S 1
I:.H =33" +5 P g T_;H'&MO*“ Tet! G
e
Prove true -Cw- n=k+z @ 0
le. Tias. = 3k+|+ 2
LHS = Ty
S T

= 4 (5“4:.) -3 (3“"'“-) ( 1"1 e ""S’“"f't“")
s 6 e
= 3(a") 2

= KM 42 @
= RHS
S‘f'EF:.’): 8\1 +he Pf‘?ﬂark o-(‘ macthemecticod inductsn ,
the Statement (s true 'be" all ?Mﬁer neEil.
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Questions 15

(c) The clearance for shipping under the Sydney Harbour Bridge is 45 metres. The Penrith
Sun cruise ship is a luxury cruise ship which requires 43.8 metres height above the water
level to safely cruise under the bridge. The process of sailing under the bridge will take 15
minutes. The first low tide on Saturday the 26 of August was at 2 am and the first high
tide was at 8 am. The depth of water at low tide was 0.4 m and at high tide it was 1.5 m.
Assume that the tidal motion is simple harmonic motion.

(i)  Neatly draw the displacement graph showing two complete wavelengths for the Penrith 2

Sun cruise ship starting from 2am on Saturday the 26" of August. X
: :‘.".' R Restq 1NN 2 e Cl U{p(\ﬂs ‘fé
NN . V(/\J
N ot e verticed 1
N i S ( the
X H \ L M(pordmmsb
e, i...ri::“z?](.f;?@i':? e ”1 oints
B R R N AR RSB AN A SRR RS TR Ey yrh y y
‘ ,‘j:.:'i‘:‘t:;'1]‘:""':;1 bl J ?
"2 4 161 (B[ 1012 14| 16 : 18 . 20 22 | 24 ||
(20m) (fan) (2pm) (ipn) (zm,sun)
() Hence show that the displacement equation can be written in the form: 2
= —b cos(nt) + c.
L amplitude = .'_}‘__9_‘3'.. , Centre = o.F+o0.4% @
Za12 = 0.t¢ = 0.97

n=%
L X = ~0.55 Cos Tt +0.9% @

Qw‘\ *(iii) Determine between what times on Saturday can the Penrith Sun cruise ship safely make 3
5"'& the passage under the bridge, given that no ships are allowed under the Sydney Harbour
Bridge between 8 pm and 2 am?

45 —-42. 8 =1.2
When x=t2 , t=9

.2 = - 0.6 cos Gt—+o°|$‘ @
O-l;s_%z-t: —O-?—;

. %
c"s'é't"u

Tt = T-lofq , T+1.099, 31~I099
=2.043 , 4.24) , §.326
t = 3901, 8099 , I5.90]
= 3 Bamin , &h owin, I5h 54 min
-, Between am and bibdam or @
between l0:0h am and b:54pm.

10



Question 16

(a)

What is the projection vector of the vector 21 + 3) — 6k on the line joining the points

2

(3,4,2) and (5,6,3)?
: a.b COmmenE:
A(qu) BLSE) P WS =22 b Lwagnily of i
i él’z u UJQ’_H
) = (%) % = CO Mmoo maslakes
' l ‘ e man
Uswﬁ lf\wr»recl. ft" y

]

tsung (b usltad

AB—‘(
(

= 446 2
0, - (3 53 | ener
A = ( o q ) A
y e /) = &f2
g = 2% h? q f)
u:) @ [[z-cosﬁ+|sin9 show that sinng = zi(z"--'-‘;) 2
Z22CO0+LStnmb N =N "
A S Z2-% =condhsSinné
n ;
Fe :@ngus(my =l apmpg 2t5nA8)
= Asin nO

- ¢ornB+L Suanl )
C D' Mowre o

4 -
@9-& t SW\Q)
_ cen(~n0)+L S(-n®)

(z L7 )

wmmenrs : stuclenle lost 1mark
'](0" no t lu'n/‘nj fdm’“eﬁa
propedies and D Mowre Ao

or Sinnd =

-n
Z =

= ¢onng -L Sinné

Cen(-8) =Conb -2 even
Sin(-6)z -SinB B odd

(i)  Express sin®@ in terms of multiple angles.

(2-)"-

-5
/ e

2

4 -
s S 3 -2 P N -3 — =
5-C % = SCIKXZ T ¢, ¢z -—'5C32x1+"i212

Gy AR )

LLSWS) = acsinse - 5 (ad Swd0) |o(QLSmG)
L] o ' 8
AL SinsO - oL Sin38 + 20¢ Sin

BQL S/nc9 =

sin°e = 5in58 —~5 sin38 + 5 35iné
fé 6 3

COmmenT o P(/\n/ Q,C[UV\{)I* SiLuCLLwl/J were wYL&ma
WVAAAAN

W Ca)e &igebawc drr‘o-r d—‘«dﬂ(‘)k‘ Yead Tha ﬂue:[‘wy\
carepully ¢ ‘differemt qmu,,)_



(iii) Hence find fsinse de

=J(ji3m§8—_§'3mge+§8m9 do
b A )

w(cms‘e) 12) cc/);e)

—
-—

+ 5 (—coo) tc
3

—“Cr50 | S Gn3e - SCcend +C
R0 43 3

CO’mm@r\rS

Sgn_s . MA

lqr%g wﬁca,‘/aa'cm Utava; thx.

(©) Evaluate exactly f % dx 3
V3
3
3 3
6xXt\g8 2(31)d \é_ dx
13_+q dx = 'DC- 9 KF9
NE) J'
-y
& L lx-rqj % \%[_bf "]
E;
= E»Ils\—fnlllﬂ+g[+a&‘.§.-M‘§J
A a
=3 _!.S.. T
Ji] + 4 -1
= 2 ,n é'xr'
2 ¥ =
g ] 3
‘2.’/\_}: -,-ﬁ]L )
C‘Ommenjr& ¢ ] %

chudbals dud ek w L questwm
‘ LY
studumdn  macls afl(ﬂebvw-c Qrrprsy W
Second  Sex G(_ w&cyqnd/{waok 6.

- no s | Pegaliv
. studimbs Were messmg U i



(d) () Provethatcosx = 1—2sin® 1

I: Comax- I—Q.Sw\’-x. E { Ch'xs cm(%«—%)
' =y %
wvd,w\a a= 2 0% oon & - G G
(V'S S N E > Le
2 £\, =238 = A oouble an
" (‘i)"l " LM(Z) = C(Al*/l—-Swi(/L_ ( ciformultg '
o Cihx = \_Q.Swl—x(z' ‘—'.“Q__Sh,?"llz>-— SUV\ZXIJ’
= -2 8m X/,

comments  Mairly of st 53 L i
Hawe_w) i+ Was dlsa.Pi)ch@J & See. Sowat 5l—udud»
wene ma‘bnfig Ther 1 mank @S(L/ gIW waks &
QOnﬂ /C&M{Jlix QIU&"'S—LLQ% 4

(ii)  Prove by mathematical induction that: 5

1 sin n+-§)x
;+ cosx + cos2x + cos3x + -+ cosnx = ———=3=— foralln € Z*.

2511‘];
Stff A {0\( n=1 | LHQ-‘—Jia\-CC/)X

i COmmenls &
RHS = % e A b do
= SMICmg»mexSw%_ a '30\30' dOB {'W
2 S, Skwmﬂ —f&r n=|
:Gsmylcmmfcmsi*/l _ A couple of studints
2 Sun¥/ ad;kaj,(z &lu/weol&”
o % Az 0.
= Co» )yz._‘-';'fémx ) SL&M i 5}70"‘3'3’
ZQM sada st G Yevise
= I+szfl+c@x ctmﬁbh-man\c)u, balk~
) L_\_cl;,,x_ | a«t&jh .FOvrmulo.a.
LHs:QZS

the Yecult 15 D For n=)



VoA He recudh bt Hew afoy n:/c/ kez™
Sun(ked)

it:g_ﬁ_?_

.L_’—-\-CD)‘)L‘% Conri + -~ —+ CC’/Jl(’)' =

%
stap3 To sh@ Ahat  The result 15 hwe for n=letl
e | c c _ +)) +1
_i+cmx+ h2n = — Cenkbax + Con( k) x = Jw(é ) L)«

= Sw'l/

- 2
+ COvt + COMX + — Conkx + Con((kt)x - SM(Q‘J‘%) Y

LHs; |
25‘”"4,,

2
Licormx + —+ Conkx + Cor( k1) |
Q’ (usm'g OSSUMPLE‘*"‘};

-—
-

S(/V\(k'i‘—zl-_)'x_'_cka_fl)x
R Sm Xfy

\

T Sim U{+;")'z+ QSm’l/lCm(lu-l)Z

QSVY)Z/} .
S (%—k'x
Sbv\(lt+li)x+ £ ia (}}_+Q<+n)9+ A

2
P L L Sw\'x/L
= Spn ()@{)1 + Swn (QQT?:)DL) + ‘5“"("6'!'%_-)
—— Sw\( 6)--Sud

B Een ¥y
¢ S (ki) + Sm(&52)2) - s fhrtx

—
—-—

(P'ro duch l.._a Su mﬂ

e

R Snxf Commenk ¢
= &n(}lﬂ—%/)’)z_ - Ve‘fg peov M’F

3 Bunkly. ~ shudp s A% sujgg;b’c/
b reuisiu Tknh(crf)r(j

= RHS
74 pw}upﬂ of Mabumalcel
" W ke zt

Henee Ust ﬂ(g
'4
fncéudcaia/ The mesuds
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