Girraween High School Trial Higher School Certificate Mathematics Extension 2

Total marks-120
Attempt Questions 1-8
All questions are of equal value

Answer each question in a SEPARATE piece of paper clearly marked Question 1,
Question 2, etc. Each piece of paper must show your name.

Question 1 (15 Marks)

xdx
a) |———= 2
I\f 9—4x’
dx
b) |— 2
Nowrse
¢) Use integration by parts to evaluate JxB In xdx 3
1
2 o
d) (i) Find real numbers a,b and ¢ such that >x 43; 2 -2 . biH_c 2
(x=2)(x"-3) x-2 x°-3
4 2 _
(ii) Hence show that &__4_;;_2_ —1n 22 2
$(x=2)(x"-3) 3
e) JsecS x tan xdx 2
dx
_— 2
2 '[ X’ +4x+13
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Question 2 (15 marks)
a) Let z=2+1i andw=3-4i, find

@ 2 | 1
(i1) 1 1

z
(i)  wz ‘ 1
b) (1) Express 1- J3i in mod arg form 2
(i)  Hence find (1-+/3i)° | 1
(iii)  Express (1- J3i )’ in the form x + yi where x and y are real ' 2

¢) If uand v are two non zero complex numbers. Show that if Y — ik forsome ke R

v
1 wv+vu=0 2
(i1)  If #v+Vu = 0 what is the relationship between arg v and arg u 2
d) If @ isacomplex root of the equation z* =1
(i)  Showthat 1+ +o” =0 1
(i)  Find the value of (1+ @)1+ »*)(1+0")(1+ o) 2
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N,

Question 3 (15 Marks)

(4,9)

a) The graph of y = f(x) is shown above. It has been reproduced for you on pages 9 and 10,

detach these pages and draw neat sketches of the following. Include these pages in your

solutions. The point of intersection of f{x) and the asymptote is (1,2 ).

: 1
@® y= 0 2
() y=/(x) 2
(i) y=/'@ . 2
) y=/ | 2
x

b) The circle above has diameter AB and centre O. KH is a chord to the circle

and X 1s a point on the circumference such that KX = XH. XP is the perpendicular

from P to AB. Prove that PNMO is a cyclic quadrilateral. 3

¢) (1) Find the square root of —8 —83i 2
(ii) Hence solve the quadratic equation x* ~ 242ix +2+/3i =0 2
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Question 4 (15 Marks)

a) The solid shown has a semicircular of radius 2 units. Vertical cross sections perpendicular to the

diameter of the circle are quarter circles.

) By slicing at right angles to the x-axis show that the volume is given by
2

y=2 J'4 —x’dx 2
2 0

(i)  Find the volume . ; 2

b) The region bounded by the curve y = sin”! x and the x-axis in the first quadrant 18

rotated about the line y = - 1. Using the method of cylindrical shells find the volume
of the shape formed. 4

¢) Let a,p and 7 be the roots of the cubic equation x> ~5x> +13x~7=0.

(i) Find the polynomial with roots 1 , L and 1 2
a p Y
(i) Find the polynomial with roots o, 8 and ¥* 2
d) (1) Prove the identity sin(a+ b)@ + sin(a —b)6 = 2 sinab cos bo 1
(i1) Hence find _[sin 46 cos260 do 2
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Question 5 ( 15 Marks )

2 2

a) Given the ellipse %— + —yz =1. Find:

(1) the eccentricity.
(ii)  The coordinates of the foci
(i1))  The equation of the directrices

(iv)  Sketch the ellipse showing all essential features.

2 2

b) Given the hyperbola % - % =1

(1) Show that the point P with coordinates (3secd,2tan &) lies on the hyperbola

(i)  Find the equation of the normal to the hyperbola at P.
(ii1)  Find the equation of the tangent to the hyperbola at P.

Maithematics Extension 2

S I ™

fas—

(iv)  The tangent at P cuts the asymptotes at L and M. Find the coordinates of

L and M.
W) Show that P is the mid point of LM.
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Question 6. ( 15 Marks )
a)

2iem

o= F 100gm

bem

A light inelastic string of length 27cm is attached to two points D and E on the vertical shaft DE,
distance 21cm apart, E being vertically below D. F is a smooth ring of mass 100gms threaded

on the string. The system is such that F moves with constant speed in a horizontal circle 6cm above E.

(i)  Find the lengths of DF, FE and ». 3
(1)  Find the tension in the string. 2

(1i1)  Find the angular speed of F about DE 2

b) A bullet is fired vertically into the air with a speed of 800m/s. In the air the bullet experiences

_ mv .
air resistance equal to 5 as well as gravity.

(1) Find the height reached to the nearest metre. 2

(i)  The time taken to achieve this height. 2

(iii))  As the bullet returns to the ground it is subject to the same forces,

Find the terminal velocity. 2
c) Solve for x tan”' 3x—tan™ 2x = tan"% 2
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Question 7 ( 15 Marks )

a) The cubic equation x’—~3x—1=0 is solved in two steps. Firstly let x = u+v and secondly
solve the quadratic equation A*> ~ A4 +1=0 the roots of which are »’ and v’.
® Solve the quadratic equation for »” and ’. 1

(ii)  Use De Moivre’s theorem to find the cube roots with the arguments

of least magnitude. - 3

(iii)  Find the value of x leave in trigonometric form. 1

1 .
b) Let 1n=jx"\/1—xdx n=0,1.23...

0

() Show that I, =—2"_] _ 2
2n+3
, i
(ii) Hence evaluate J‘x3 N1-xdx | 2
Q0
f f
(iii) Show that ] = D! 2
(2n+3)!

¢) Thecurves y=cosx and y = tan X intersect at a point P whose x coordinate is «
(i) Show that the curves intersect at right angles at P. 2

1+J§

2

(ii) Show that sec’ o =
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Question & { 15 Marks )

a) If U, = V2 and U, =2+U,_, Prove by Mathematical Induction that

U, <\2 +1 foralln. 3

b) (i) Sketch the graph of y= l With the aid of your sketch, show that for any
x

1+u

positive number 2, o [Ldx<u , 1
+u I x
(11) Deduce from (i) that 1 <1nfji <~1—, where » > 0 1
1+7 ¥ ¥
11 1 1 1 1 L
(u) Let a,=l+=+—=+—+—+-—+...+——In n.Byusing (ii) show that
2 3 4 5 6 n
1 <a, <1 2
p .
¢) () Showthat [f(x)dx=]f(a—x)dx 2
0 0
(11) Hence find the value of stinxdx 2
0

d) (i) Show that the gradient function for x* + 3% + xy =12 is

dy _ —(2x+y) )
dx  2y+x
(1) Find the coordinates of the stationary points of this function 1
(ii1) Find the coordinates of the points of contact of any vertical tangents. 1

Page 8



H p=s - “ =

@

mv34 2+3+Mvu

N?jiv?{;% =

z

mas (e = 0 ]

R T I B
ﬁziwﬂzivmﬂziv?iu @)

@

Qg -M

Q= yaMT?

@

ZyR o Tucsxsﬁx ﬂ& s
- oophesy e 79

o= AZ.?Q».ABU (- o)

\T@E AL T\
= (1vznz)(-2)

o = T.m.m
=2 o) p)
., Z
& A o .
>h3\wv\..3m;7o V@u.k&.:»_O
YT ...n\/ﬂw..‘\c\.jﬂ..\,n\U
her = & 600
v .\mwﬂ.;\u

Q=nha+ AN miv
@ Q .hb\i..»s
Mp- = AT
B RN
d_l - W&S
7y _ 2
T A
A
A7~ T 10
> * &
N“an A.a.g ,
ok
gy = w

@  spuel =
Amwn(wx\\\w J’M\WPSOVNM = Aﬁemtg m\..:u
4 wmzg = rofyoq
(D Hs-om e =
(s emrse = Cy-l)
. M\J — = {MIN..I .Xz&\e+ e~ Q&JU
@ T = Pew
A= S P 16D - | D) ju
@ -7 =
?\&vﬂﬁ?mu EAVINR
3 s
@ 71-7% - MT, z =
(- D il Z
1T = {W& = -t )
© 1tg =
T ms_ ?@u .wN @ dﬁu

“Th

mww&qmw.i,x = y +3\u,m et
R N
i +.n... 9 ..Mwl ”
@ non 3
M* ar® X .
= 9 . =, =
. (5] 3
L ahiapn® Lrans,x m.%v noe Nﬂ\
h = X AN ¥ - 7 =
P ) AP P) -
(D 2 * =%,V = Cxn(Cen
%‘_,@ - L o] -
>
e %.ﬂ%% ’ Ty = > .
v < SR
o J\.A\N«\X - xRN < =YY
d o W 2 (<TAR v T )
vfs. - TA
Xp =Vt xmxé% %w% wmf& | .\owg
v«*v XS\O\. MUA. % - H Auv
@ % w
NMS\w\ -
L2 7 : 2 z
flom VT = 5128 Wy @sUJr xZ_we T =
Ehk . *M-b
_ans\ws; e ) 7T e )P @
oy - (swg reTE] = N
((epdey + Cpe] = [ e ) B -
b 7 or m,‘ éNw \WJ =
£ (&= xvﬂd Nu 4
£ Z-Xx x
Yz v & = L=, 4m; " INII.»HW
H o - =
43~ b
z=q X Yo goifeer b xvfelmmka 2
@ Qo= 0“0& .thQVﬂ.WI. - S\wo
g =D -z =X *J g = wum
i) (€,0)0 < b XTXS ) Lxn-b =N
£eX 2-x (< NN\V.MM;INMv ﬁRE % =3 o)
sreqt B T poxn s (0 6 AP ) ﬂQ
Toxa W) 807



Girraween High School

£,
728

Trial Higher School Certificate Mathematics Extension 2

(4,9)

I ’(X)

Page 9

Girraween High School

(@ (V-

I

Trial Higher School Certificate Mathematics Extension 2 ,

L (4,9) B

ye g

- (4,9)

Page 8



2

N L)

i}
A
>

XL gxar Xs - l ¢
~ ' «
,w L- %+ % nvw
- ~m_+~&\mtm& = ?C% )

g,
o (e Y Joe -
U

PN
2 e
I
b
3
<
Ld
L
e
o~
H
il

ﬁw!\w@_ﬂ M\?M.FN =
Cooe (o e S
° MHP\S +9+‘N$HT,m Aq)

T

il

-

mﬁ\ér%sk\m\ fo n?s,o\z Iy.ﬁohw o
Zn.

iz

ﬂ% m_}vmr,\sn\x D%otm = A

bwne = ¢

e =t §&

m%m:yv?loﬁ sy =
4

Dﬂﬁv QKW«.W

“g(w)Ge) F Ty = A
ﬂwmz\ﬁv?ﬁwkN =ag

[+ ~
g ,w?sf @8 b (e =
m (rB) - (054 ac
Ml YU
s reenyen -
Pt rme JOp < AS

mo_u
P, s Yig =
K
[ (Ye-8)] %=
3&&.&9?&%&
Z
0
v&oa&,&h o= n (n
Q
z
@Rﬁuﬁ:ﬁd H\Mﬂﬂ N
7
N»Rld“nﬂf
3“4\?&."4« +\5ﬁ*
xwo‘wn TFN«,, ==
z
L= % Om‘ﬁw
XS, ha% WN 0 G
VnWHT‘\hQ\ﬂ = _).W
&n&ﬁ
‘N\r\ﬁn% = TR hqm.a@u

@

YEYD - AT

s
X

= ; X
PGz T 2t MWz

£l
X

Z

[ON——

(14e-T)F THT
z
ere- B0 p oy = X

Q= &z xTYT - K (D)

"
*

fEferx=q 15 =Y iy

@ .ﬁ@n@i!

477 T %
NAGN\TND’)A,@ = QQWI g -

g s ue-es] ©2

L8 = wNOT 4 OgN T/

@ 211942 s1 OWNG e

Hes A X7
3@ ,w%‘nv Ko = HWPNXT7
() @b = 2Ax07 + Anx/ e

Ob = FXCT7 FMAXTY
() 98t= zx077T + HAX7r °°

98) = HRO 7T *+ Hax 77

L

Xho 7 wxo7 0

A:equ WO o= XD
(smo23051

m. I..\_Xd.p i X 7z = eM:}X.N
(%)

(re o M)

() Hax 7 ¢ = :OXN q)

i

‘¢ @:?G




Q U&o"* {cv:r\.

(ll)

(Co—;\% )

.N}G)jtj d‘}“) ,;62 ("'/-««_‘»Q a/z
Covon cdae He ki
,@(o?{) ‘170) - Sa o (3yx T
o Jt.bz. - S «v\%‘};\“’}
(Sxa) = (dx 13y
0S4 +0x » 4 = WP <2022+ 16R2
o = X XT3 a9 - 4.
{69 = P <40 -4,

() 0 pufaee

&

(

}!

[}

Dvn GO cenb® + (ma® (9‘/;’»%3@«

A (61 b)&
Aunadd Cm‘”@ — o7 a8 wabe

ﬁm«\(a—b b} 4 2un (c«—- b) &
= 2 pna® b ® @

1) j/éw»k—@ Com 28 d@
G - (:)3:'2

L . v 28 e
5. g;{)w«()@ + A2 O(

L l:f(lmé@k —_ (22@] t+
P =

-4 La»é@* Bmz@j+c

ll

@

Lf/c\ = -
e = I3y ©,
(w Foct (* ae, o)
Li 5,0) @
(B DiepcTRIX x = t 3
’>¢ = f 3’
5
- q
x + /:@ D)

~

) 22—yt =
a T
(54@@)?’ - (2—@%@)" = |
e -

/3-4@(,29 — fom O =1
deeto = Foo 4 | C
o o alt @ (gt )

Y S
a5 T
Pt -2y dy =0
X q [ ol
dy o L
v q3
= 4 (30e0)
&.;0 e} (_Z+M'9)
" QMW AORAL L :_3"}‘(,,.,\@
2. 42l
EGY  aF rMommarL
Y - 24on® = - 3FonG C?z.n 3 ne
’2./)—04.@
y . .
34&'@ 5 2 e’ 2
D L 2y o= 3 @

(17 Cov o TevesaT

Y~ Lhern® = 2420 )L—BW}

oS

3 teno o ~§ fol0 = 2.0 On- 6
oaoto - GhatO= 2 Ae®x - Ao

- = 2%@7(—-'54%..(‘9(

| = AuSX o fnBy
3 2.




R S

@Cmntm <

Co':"-’"wwcg
?QN) G\pﬁwﬁ'{m

:+‘!>
./\3 Q)L
- - - &
W 9 T
| = s mdene ()
3 2.
U);?/:‘DL

(%

L (

™ (MQM}“‘l >

M+lr0'v-9

2.
80—+~ 8 ’ MS*];%S}

(V) Mo €7 Loy

Z. (m«s 4 f /za%—wm.@)

x =% (3 B3 160 + 3nect - 3ha

(/.Lu.s 48 (2206 + ben6)

N

o =

_ 21reeB
S - ot
W = DD
1_3 = L b__z;_ e ';7_ >
2’ 2LLQ ~der s A« o
3 = i(zm@.« 7_{&@;.-24}4(9 -l—'L+o..O>
Nt 1Q — +en20
(ﬁ = 2L te-&

P b med ot of LM,

@

A
DEZT = Tre s

FE?_: TL+ ‘él-

(27-x)%= +% + aas | ()
= 3G ((5)

124 - Sty a4 = ¢ 42728 (A

sweet (3D
TJ26 - DLz 4 T243( =

‘r")‘&’z}‘,? .
Sl

-

= Svo

1l

T em @
[losoliiny vak cally wk F

5 = Teomn 2 = TemdE
O dx9% = Tis _T3s
] S
T = 3-54N.
| o
QV"oer? !’\(Hajea.-:'t‘ =

kS
Ww,r- -

TowmdD « Thwif
Ol v talx 0OF = 3'54(4/‘3 +$/I'.,)

(ADLm.@

H

{1

fo&

dv =

%g&%

W = 5&1-5 Cad [z

——

3:)0'

[C%oo - 56 Qn 850

MG = - P::/ — M3
a = - ( \/_—rfﬂ)
< n d\/
FoR HEeWHr SN = A= V(;T;r
vdv = — (\J@)
e s
dv . - v+Sg
A Sv
G{X - = S ( \/ >
; AV v +Se
+ ©
\S,dx =3 j V. dv
o v 59
Yoo
o6
H = 3 [ I - 39 du
o vtSe

=5 v-sq Vom(ws@)]%om

+ SO L "50)]

LooG 42150 La /5‘5
H =

329L

e,

TIME  (AsE

= ~*(v+5-35

[+

dv - q



http:G)(/l.Jt

QUM""MQ) Covtk

Oﬂiﬁ=~5 ro&v

3o Vf5j

t = S[ﬁm(vfs‘a)l

SO

3

t" S(J?MSS(; *,&,,Su) @

+ = S'-QM‘? ot - 17 pees
(i;\‘) F = me
L Y A M<j - P\:\;\’{

= S5
5

Foe  rEaw —ot VELocaT

5‘5 =V
gOM/_SéC @

(< do! 3e - doslzx = Fol ’(/g

<
#

Qb ol = Fe 3 3es ool

ek (5». tolax 2x= fon B
+on @ -8y = ff-MCm"}n.?&-—'(h)

= e = Fag
| 4 toad fonf
FC&—«.C%M‘%") = 3&«2&
! *@xKZL)
L = 24
S 1 ion™
“* G?‘-’L—l’ { - 3’;;\

0= 6xi Sl

o =(3;>< w00 1)

g G

Ooastion
(@ (v A+ | =0

2
PR R Lok
e, rTE ®
W > = leoT , o,
» 2 .o
"u3=luj,,‘r\/73) U_—‘C”’VG.

Y= C.;..o R'ﬂh*""/} = @lﬁ-?g
= 3
3

ﬂvzﬂvd‘ ove
bt——o.‘,a'% Vv oz @-%'@

(0 X =u+v
A o= Cu?"/,‘f—‘ww% +

x :ZCw% .

}
(2{3) Tm = fxmm c)x
o

LQ){' W= P M otv= (i__)kj"z

du = X y = w%(s-x)y"’

dx .
/ch‘ﬁf; w = [Lw ],«\ /\/d_g
° ° o ol
" 3/2 ‘4ZJL = Yo, omei
[w_ (n~x,} (-.g.-.)l > (i) (™)

i}

-

h

1 ’
O + %O[WO"’{) Mol

f
Zn T - 2n ~ »
.:;. " 3Df| x o

i

CW'T!«% +Lo T

= & g 2 xr__%
R
= 32 = “alyl @
315 q!
“i’ I = 2n n=2 i é.,l‘_(i_ wg‘“
UU ™ 2t 2mtt 4 7 s

1
)
3

('2'(\4~3) (.Lf\rt) I e Swdal

L 2™ xGunaz)(2n) . 1OxFxC
Clrw%}’_
- lﬂ»&t ’Yl!, Q\'(“!) 1@1“
S (2ned ] ) L 7
n+l
<t
Gn-ﬂ)!
< Q‘} Lz x = Fox
CunX = N wvAay
(-
Comnlx = pnX
| — 0an?x = owmX

& = pon Xt prax — |




Al e

Q= (d(’g _ .-\\R..U
fo- - )MO
o=m

e X v vr-v = A A7)
xe o f goﬁfi

v
M/
T

_.u_.mv?béf w Yz
T Y Tt 7
| > twy - Ty V\.N_\
e - Sf2 0 sy D
@T@a

T
& T

\wn o (M.,._/\.\@JV \wxm
Lﬂ\_ = Y} 3

MES

L IR B/ A

Sfﬁ\mﬂ -
.(@:\515@31,.;
'
[xeg] = 2% )
i hkl
" wne ey ()

( i)

——

ORI S I N

P ¥ il
mwxi 7 T g 7 7T 7N

Gty > \mﬁ .H _ > ey
e g

a) @)

(S eéaswﬂhﬁ

PPN T £
m.u 5%6.,5;% can n@ ¢ 4™g
l+zp 7 "0 oo
t+zf =
s>
2y Nﬁn Y
(4 Lvm Laan .o.}f&
L2} > 4o

ez =t
ymw B 3VZaL ﬂd\_.nw, 7 W._\.AJ
I R <X /)
\ﬁ\\, = S H™
RS ,J% ) dsblm ,Q,ﬁm
sz L Ty 7 = o (v
C 8 Ve ()

@ Faclls %o_woz\a&)wﬁ%
Xy P x@y -

xn:V\J%f\mw /\Q gﬂr\&
jid

.“ﬁl. T
o g1 = (P ) (Fd )

VQU'N. rsAm;\w\

.xwd\q\uﬁn G - uhﬁ ()
=
& g o=
4‘N
(rsr) T =
1+ S 1= 5p
rrsp X T2 = X"V
z
SEx o= AR
X503 = X own g ﬁnﬂ
— z.
¥ TYTPD Spal~ = e Wy
z
SrFa- =
U
pet) F 4= = TP «

e A ety

N e sk EE———— .




Xp
(hrreg- = i (1r67)

o= b+ %um +mﬁ?~.+ k4
e s 1L
Z2i= hwr _bx x Qu
O ) (o) @ -

.\I.IHH\QN L
+ - MI‘MM\W

]

Ty = wL
- X 2 " o
Y. S A TR ﬂ PR fu wD\r = quXLSQJm .M
rd= Wa.vx ¥ HAW.U + Q% 4@ +
o °
Y- = . Kim:\\% L= x«uys\;\x % c
o~ W n1N A -+
O —
ﬂ.&@n& NG Bv\ () Xp Xung x = X W #% -
g = AWMy g
DGers)  n b e
I
_fz itn& Z =" o “wAQ A&\,..@ =
(7 v P (- 1) m.w“
\*.A U\ddﬂ VAJQ SCrnag 0 g ‘... awv
Y4
Nylﬂ.ﬁﬁm
o a
PR e R 4, B @ xp ﬁ«\@% \ = XAp ?@mﬁ % CT
174 7
2~ (e s )T Q
.Ilfw\ui\.\u%' Ay FRad AER Y X\«Q QAI«W %«(M =
WE - = G wdqu))ﬂo? f.\ﬁ @&Q(Zuéy\u m,@\
= G ey _ vﬁ °
® z P 9] [ s

o= bp v
FLengg  APOLWS PFO \.m_J P ?a& %6\ =

@ OfS\mM\ = mwﬁfm 6 S TT@%OM =P Qdm«.%

N%ﬁd




