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Mathematics Specialist Year 11

Student name: MH R Kl(\J (f kE\\/ Teacher name:

Date: Monday 10 August 2020

Task type: Response + Investigation

Time allowed: 45 minutes (for the entire booklet)

Number of questions: 5

Materials required: Calculator with CAS capability (to be provided by the student)

Standard items: Pens (blue/black preferred), pencils (including coloured), sharpener,
correction fluid/tape, eraser, ruler, highlighters

Special items: Drawing instruments, templates, notes on two unfolded sheets of
A4 paper, and up to three calculators approved for use in the WACE
examinations

Marks available: 38 marks

Task weighting: 14% combined (8% for Test 2 and 6% for investigation 2)

Formula sheet provided: Yes

Note: All part questions worth more than 2 marks require working to obtain full marks.
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Question 1 {1.3.4, 1.3.5} (4 marks)

(a) Let x € R.Prove that that x? > x is false by giving a counterexample. (1 mark)

v’ g[Uff A (/C((/J COW’){-Q(&XCNY‘P)Q

(b) Disprove the following statement: There exists x € R such that5 + x? = 1 — x2

(8 marks)
/\)zgat/om: For all x e TR Stx A |-
\/negat/oh
Suppose that Gtx = | -x° |
2>c1 - -4 '/\/ P,f@ugg negaﬁ?wl
~z-2 i true

. . 2
Wlfl}cﬁﬂ [ ¢ (mpafﬂ{ol,e stnce X =2 0O

The negation of the ctatement i true
ﬂ/\z 3Nem clatempment < 'Fac/.(.e_

accep{ any Jalid /Droojc
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Question 2 {2.1.1} (5 marks)

Solve 2 cos (Z(x + g)) = —1 given that x € [0, 2r]. Show your working.

|
cos [2(x+ )| = 3, x € [0, =
1 [:. LT[]
4 rmr/angzs Xtz €3 3
/. 21T 14 TC
lb”é)a[ s /3 ]
4 AT 4T oW f 2L QW 4 40 4 +20C
+ 2 4l ‘/—F:'f;{ two olutions
Since z(DC >6 z, = Y
S 21l
c . T, et 2
e > ~ 3/ 3, 2z’ 3 3

~
x =0, 3, % I, 2T asxeloa]

v oall solybons /S within
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Question 3 {2.3.4, 2.3.6} (8 marks)
Use mathematical induction to prove that that 4™ + 6n — 1 is divisible by 3 for alln € {1,2,3, ...}

 propocition o
Le{’, Pcnd be the P(@Fosnélon 4-“ +6n -1 [ dl\//frb’«’. ég 3
For P(Y: 4'+ cGY -1 =9 v prove P(r)

which is divisble by 3 1 re
oy ic true S VE(D and N’Cﬂ;ﬁe

that P(E) Is true /a.(jump%fom 7%;/ Plk)

Assum-2

e, 45 Lk -1 =3m, melZ

To prove PCetD) s tru v chows PCKEO

. Lot , .o

(L. 4_ + -f’é(k{-(x __[ ( € G{IVlfllOL( b\j 3\/ e P([(‘)

K
we have 4y k46 -1 = 47 k-l +e
= 4ot + (3m —‘fk>+é

k K
- 4w 4 — 4 F3m+6

k
= 3x4 +3m T 6
_ K Vprovli
= 2
3(4 +m +2) (L)

4’<H+6()<+(3—l [ atl'vf_ﬂ-ue bg 3

Ty P+ 15 true e
the Pr}nc}]o}z of mathematical inducton,

Hence b
P s grue for all n € NV Conc[udfng
Statement
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Question 4 {2.1.2} (6 marks)

(@) The function f(x) = a tan (bx) has been graphed below. Determine the values of the
constants a and b. (2 marks)

'
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(b) Sketch the graph of y = 6 cos (3x +7%).

Perth Modern School

(4 marks)
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Investigation Validation {2.1.3, 2.3.4, 2.3.5} (15 marks)
a) Use the identity
2sinAcosB = sin(A + B) + sin(A — B)

(or otherwise) to show that
2sin[x] cos[(2k + 1) x] = sin[2(k + 1)x] — sin [2kx]

/ sub (3 marks)
2 sin (=) cos [(Zk'f /)x] < S(n@w(zkw)x] + sin [3C - (2;_+,)xj
cin [2ka+ 20¢] + sin [-2kx]
< Sin[2kx 22| — Sin [24x]
sta [(2(ke)x] = Sin [ka]

v VaR7Z
§lm’p)cszofl!c Shh () © =SIne<
(

t\
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b) Given that sin(x) # 0 prove, by mathematical induction, that for all positive integers n,
sin (2nx)
2sin (x)

cos(x) + cos(3x) + -+ cos[(2n — 1)x] =

You may find the identity sin(24) = 2sinAcosA useful.

ek P(n) be the PW)POY"HOA v ]’fOFOI)é/on

Co!(ac)+ cos(Zx\ + ...+ cor[(Zn—r) x] = Sin (Zni)
251 ()

(12 marks)

COhSid,Qr P(1), LHS = C05(>(3
RHS = Sin (2)(_)
28n>C

V4 Prove P(1)

i

25InX cos L
251X
= Cos>(
= LS PG s true

' v assumes
Assume P‘( K ie true . S(n (lki)
L. cos(x) + cos () + ...+ CO‘[(Zk“‘))L’] S 24n(x)

To Prove Plert) s frue Vshows PR+0 mclufi/'ng KH(Q,
(0. cos(x) ¥+ coe(2x)} ...+ Cos [(21«15:;} + Cos Kl(kﬂ)—u\x] = Sn (2(L<+!>x3

2€inxX
Lis = _sin(2kt) Co;((2k+/51] S Subs LHS of PCK)
25in () \/COVY\MOV\ aeznow\[na‘{?’OV
= Sin(2kx ) + 2s1n (0 <! [(2kt1)x] s park (@ or mplifics
2 stn OO / ‘/ otherwise
= Sin (2ksy 4 sin [2(ktD) X] —sin(2kx) Sc'n[z(’“r’)X]
25 n(x) ‘ 2 sin(x)
SRHL pllel) ¢ true Vstates (kD true
Hence by oy, Pr}ncé]ole A mathematical Tanduckion, P(n) | ¢
{'(Mz for all n € z* \/conc(uo(/‘nj-s{,‘aﬁmznf

8lPage
Vouses [ HS & RHS

Vstate P() true




Mathematics Department Perth Modern School

(additional working space)
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