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MOORE PARK, SURRY HILLS
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HSC ASSESSMENT
TASK #1

Mathematics
Extension 2

General Instructions

Reading time — 5 minutes.

Working time — 90 minutes.

‘Write using black or blue pen.

Board approved calculators may

be used.

All necessary working should be
shown in every question if full marks
are to be awarded.

Marks may NOT be awarded for messy
or badly arranged work.

Answers should be in simplest exact
form unless specified otherwise.
Start each NEW section in a separate
answer booklet.

Each section is to be returned in a
separate bundle.

Total Marks - 88
s Attempt Questions 1 - 6
s All questions are NOT of equal
value.

Examiner: A. Fuller
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Section A

Question 1 (15 marks)

(®

(b)

©

@

Find [——dx.

cos? x

Find the exact value of the following;
. __1 ﬁ

) cos ( 2 )

() tan? (tan 5?”)

@i sin(2sin™ (5)).

Write tﬁe following in the form a + ib, where a and b are real:

@ 3—41
@

(iii)) the two square roots of 3 — 4i.

6] Express the following in the form r(cos@ +1i sing),
wherer > 0 and -1 < 0 < 7.
(@ V3-—1i
N
® (V3-1i)

,
(i)  Hence, or otherwise, write (\f§ — i) in the form x + iy,

where x and y arg real.

Question 2 (15 marks)

@

(®)

©

@

P(x) = 3x% —5x% + 4x + 2.
@) Show that (1 + i) is a root of P(x) = 0.

(i)  Explain why (1 — {) is also a root of P(x) = 0.

(iif)  Hence, or otherwise, factorise P(x) over the Real field.

-

IV
Evaluate ffIZ — x| dx.

2
4+5sin?x  13-5cos2x’

@) Show that

dx

(i)  Hence, or otherwise, find [ e

Sketch the locus of the following on separate argand diagrams:

@) lz+i <1
@)y Re(z+iz) <1

(i) 2lzl=z4+7+4




Section B (Use a SEPARATE writing booklet)

Question 3 (18 marks)

@

(®)

©

If @, B, v are the roots of the polynomial equation 2x3 —3x+1=0. '

@

(i)

(i)

)

(i)

(iif)

@v)

-~

Find the value of the following:
©@  apy

® G-ad-pa-r
(m  a?+p+y?

@ at+prtyt

1 1 ! 1
2a+B+y’ av2ft+y’ a+frzy

Form a polynomial equation which has roots

N 2x% 4245 A Bx+C
rite —————— 1n the form — 4+ .
W (x—3)(x2+4) ¢ x-3 = x2+4
2x%4x+8

Hence, or otherwise, find [ T

State the domain and range of y = sin™* G), x> 0.

. ody
Find =

Show that [

dx —1 . e =
pov i se? x + C using the substitution x = sec8.

Consider y = sec *xtobex =secyfor0 <y < —123

Using the results from (ii) and (iii) write se_c"1 ¥ in terms of sip‘l G)

“

Question 4 (15 marks)
(a)  Giventhat|z;| = 15 and z, = ~3 4 4i.
@ Find the maximum value of |z, + z,].

(ii)  Hence, find zy if |21 + 2,] takes its maximum value.

) (@  Showthat [ ot —dx = 2In(1 +v2)

using the substitution u = cos x.

. . m  xsinx
(i)  Hence, or otherwise, evaluate [ 0 Trrap ax.

(¢) Inthe diagram below, the points X, ¥ and Z correspond to the complex

numbers x, y and z respectively.

Find the complex numbers represented by:

) the vector OX (where O is the origin)

.(ii) the vector X7

(iif)  the point 4 such that XYAZ is a parallelogram

(iv)  the point C, the centroid of AXYZ. .

Note: The centroid of a triangle is the point of intersection of the three medians.

You may assume that the centroid lies two-thirds along a median from the vertex.




Section C  (Use a SEPARATE writing booklet)

Question 5 (13 marks)

(@

®)

Let arbe the complex root of the polynomial equation z7 = 1 with

the smallest positive argument.

I;etH =a+a2+a4and¢=a3+a?+a6.

(i) Explainwhya’ =landa’+a’+a*+a®+a?+a+1=0.
(i)  Show that 6 + ¢ = —1 and 8¢ = 2.

7
2

and p = —2~ 1,

(iif)  Show that§ = —— +i :

(iv) _Show that cos>+ cosZ 4 cos L= 2,
7 7 7 2

4 students have yet to be placed in a sport.

';‘here are 6 different sports to choose from. How many ways can this be done if:
@ there are no restrictions

(i)  they must each be placed in different sports

(iii)  no more than 2 can be placed in the same sport

(iv) 2 particular students can’t play the same sport?

Question 6 (12 marks)

@ I,= fol *™1—x dx

()  Show that, = ——

Iiq.
n+3 1

. _ . ((n+1)!
(ii)  Use mathematical induction to prove that I, = 7(12(:::)) l 4nil

for positive integers n.

T (i)  Hence, find Is.

()  Provethat ax® + 3bx? + 3cx + d has a triple zero if q, b, ¢, d are

successive terms of a geometric series.

End of paper




e o & 90\?‘
Prm\%/\\m% '

/L)
g
)
~ NANAWSR
S\ n ‘) /’_ ap? T\ R ""‘/‘
() e (zy,,,,,é‘..g« % (l/('é,‘-séz,rscsg»\ () [a) (e ) 5 =4
- N Them ’/“”—'-‘-/':34‘/ =22
- TR
GML\ Ly ( R o G — i ( 9] /ZZW / /[—:,ll_,. \) T
= \ 4 e Aasd? = f ot = ==
N - P AN Y R vt~ (e =

= A gin A o0 H,

() A3 = ovbi . A Fom&) =2

v/ {
~ \—= Swle n () .
3"’11('4", ‘::—‘/m-)—-bi\ = ’%I&LZ""I"—;‘__
: > 27, &
2)""'(‘{’/( -——/)’L"";")Z o :25'-\3’(, )
» 2 / 36«'&.5""—*—0(-1’“—,“}’
= B=a —b () ‘/ 4,11-‘__‘SQZ_HL{#,:__O
¢ = 2odo) (= N\fa> =1 Y= O




e 4

24 g DL . { . (

e T4 b & ) e {\ lh/\ J{ / 2 _-,;L._}_CL{?’_C \\l, — e
2. A

A ya A7 ya
Lfd) o) (T34) = m&/(m_

7 X C 7 N i

ﬁl:uf/\fbu.lg\ : Nz
= P, = a7 Ex N
= 6%/*\f-<,_ ;—/\.\ ///;‘7 J:k J?: / "
- 20 - Y-

= v\ = ILRDC*D’('" I sy

R ENERE st s
/L\ Lo o = [+,

22z 1N =

f—l+ 2,0 = 2»{.

> = k;z,a(m) = R4 =2 . ,
o ~ i
PR = s/&m ")\ -—S/24 \-r ‘Hz»m\«yz (// ,- 2
/ R R /‘\ //;\ Sl\,{m i, = |- DL DL
B, N (L "l‘ 'TLkul — A 4 (220 S T4 = =l
_ _ RS = e
/ /{;{:’ ) 6 2 T e ggmua ST ] ’F ::L /
~ Ua+i D15V (la CW&%( rbcﬂ‘f‘ ot Phe ) whure S e
\f’fm\ hao  reed  cob@lciends oo YAVAR ( /
{ ,L\)\ 7o n//m— o rost . N (/ / =
[y 25 > I S ——
5 —10ees s+ s
/M) Tham /’JC /l~~t§\/>( /11—4\\@ a”\/ﬁcﬁ;gf'c 2.
- 15— 10 Lo T
=) :x‘,——a(./]“\'*‘-) DC/I-—&\%-"Z ao«.‘(‘ou,ﬂ%r/ _ : //ﬂg\/
= -2 4D is o fadtor . //;;(\ = (7%:_5 (’;«—gfim—"ac) — k ”7
3 =Sty 2 = 'x ~ 2 )‘"1\( 5‘:C+I \\“/ I —
LD -~ T g kSt \/
N A D’;‘é’”""’“’““"‘/ g
Pl Pover K\~ = o = LIS g




/ (‘1’(*
N
777 17
NV 4 v "
- N\
(/{:{/) K’C \./2 '}‘4(2) < / ng;l(‘_z.*: ;c-)—d,,(,‘

= R [0 Yid 4 4fctgi) ] _
(N Y]

7

= iz-ﬁ (IJC““;L - /7['-'.%\;" \
J Crr ==

= XY . v
d

- — - 5 0.
o “2 s SIS FOTIE T ¥
o Aot P
= [ AR,
) A )
—-L J;%—f/%-’é:\\ /
- % b2 P




@ 6 o v‘(% r= -

e
.. T

P‘—'S"& :
I

—

0 (-)0-pCi-r)

= (=) (I-y-ppY)
( Y- z/w)é)” k1 A et —ap)s

= | = (epeF )+ Gaepreal) =gy
= l-o= 2L
=8 © . L
) @ rw)ﬂ) = (A ptert) + 104pe phe wr)
QB R ) - L(a%ﬁ?)» tar)

zzR)

(§) Zzx¥-datix =0

2 (pter) =3 (LMt ) ¢ (papr k) = o

Z-CVU‘AT/BVT)"'E) - —5(021'(/311‘}"{-) — CVwa)p) e

3(+3)~ O

49
Ateprpte 4

—
——

l | \

2 PV ) etV J- WPy

J - 1
= ) ) peleper) v )
B T
= R b b
LQL,X %

. A

.V 7 ) >(

.7.’/7’ - Z -éf = Q

N X

2 _ Y X =0,
XB“%XL-FL =O.
[Qﬂ) ;) Zavass —;-,__/'l'_ + P C

R R R e

IS = 4(12‘“{’) t C@;@‘C)():—B)
(/\/'L\QA I:'}.

|9+ 2+E = /%A .
A= 2,

s x

2"5’./4*(_]7 - IC_BB»GC

A= @ C:’




TR s

. -3
..,((‘ 5 el 7(}'6‘-(' O@L S ' e

= 2l (%- 5)-+ er:\ ’%_)-eg._” -

o
o~ Sect lnaf.,
Clxe Secb LW\@O(’@

2Ok o
&‘;@.\/Sﬁ_ckﬁ _)
: J-@wwr d{
&
.{-}—mﬁ*o
= @ - C ' | )

7"6\_}‘




@U@wa,\/ sz e R R T R e e

@ _,._.___IgL@l] el3)+l3) oo D= Usie o O3
e = 20 . _ U e e gvmd(% , g&;,;.\'\?@s{m OH“

(1) =<
WD S 3':1;[.. O seemw (1) yryn

| ~a(,b\ SN (jzt
S Au (Gv)

T ke o
2y &=

xz tt %:~fl
- 2[} ‘M‘ l+\«>]

L 1[n.l+~/’)

I DC’IV\?Q
H‘C(JS 7L.

1

i

_ S Cr- ) g (- )
Q

f| « tos~ (M)

R Cgpeapkowy




/
@\ m 57: / C)

7

5 -1z o
-'-(5—/\(5(?3’;07 ig%@?{fﬂ) = Q
Pas N VRS o lo(7 /

(-1 ( Ao ¥, Ddy"f‘o(B-f—c(.y""""L/): ©

o F L,

—

. ¢
. v 3
/‘d R AV tA ) = O, / @

e

U

© g - » ” -
bo vt SRATRVAIY

©9- ("(“‘ ""‘*/\(04 + o m{)

= !'7‘ 6 7
X ~ 7
Y4 #‘a{ 7+ 71.: o ol ) ,

1
R
£

ek, o ?

3+

1

(/éauly b= ol e ”
W&W

“ =a f—oé—+«>46/\“’/"

Y o+ .

Do

e war-fww +c¢/:i€>/; L 40

A
COVAL b - oo ’f‘; =4

O/bo?_/z7‘ f—wb‘t%?‘ Ko I = —]




NN GWEAIT N

(1Y bSgnry = 1770

A v 4 -\ = /170.
( r(’ (,é + C3 x b )
[oﬁ brvuxd + “"Cv A N A ‘fC—\:—ibﬁ’;”

=t
G bELT =050

[Oﬁ b x¥ xbhst =19 ?O:Z

0,
(/ﬁ. (o
{
l—:N‘-'- [x,w‘//-‘x_ /(/n/
i}
' RS
”’f» CENG—xN A
4] / 3
3 =/ 2%
- [—%x%—ﬂ”j Y Gy
A "o - A )
= [O'OY ’“‘é'g””f (1))
/ 0 ,
= P =t
’7’3 ¢ l//—mmraﬂ{/ s it don
¢ 0
L= an 1T -2 ]
i 3 Ty 3 T
— o T
—Zm(/f—o?,;) Lo .me’
1L 2n43 = QN e
-~ T3 3 Sttt




@l Prgie A = //n,-/-()./ T
- 4
e'nﬂ*j\/
M:(LM v
= I =38 T
A4S 1 K2 e 37!
413 O
7]
= 2 o 2
N 3
=it
[N .
/ /
RS = 1lx2! _ 4
5!
= 21—
It PeLwl
= L qZA.Ad_
—
/\’ PR P

~n=k.
AL . :Z_Z: /-&-/(én‘—/),/' z/_é+l
éé-f-?\{
RITP tholomih in Houa atom, onm bl
AD - ,2;+’ :(@/\-/(&7')/)./4
(R4L+e5y/

by

€
Al L = Ak T
h.«#/ —_— R.
(&/Q +¥)
< a(en) 4 (L), 4"
dbr (akeN!

!

) / Q—H
:.,2(&-#/\ YM ‘x_;'z__i"'fx#’

2 b+f (01 br3)! bty

A/ A+

afemy k() (Y Ly
vy ! (o) (27
@bm.’
L
(e ()
@éh’\/

v’

= A5,

Ay Dinepto ‘/”'VMP‘””C‘“/
poslidn, e  Madpunst 0 At A




, . %
(6'\ ?,-AM /"(,2,\: 4 x. +Rbx #+3¢x +ol.
At a= o

b =o~
V
C=a~x

A:A_-/S'

far e ant erarE AaT e var
I VIV POt ¥
= A—(x_-i-'f)} i hah Aen

a ADafle gt o —

Al A grastn )




