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

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Marks
Question 1 (15 marks)
3
(@ Find Jsec3 xtan x dx 2
0
()  Find J 2= X . 3
5+ X
(c) 0] Find real numbers A, B and C such that 2
10 A Bx+C
= + .
B+x)1+x?)  3+x  1+x
. I . 10
(i) Use the substitution t =tan @ to find | ——— d&. 3
3+tané

1
(d) Fornzl,letlnzj

0

dx
x? +1

n .

1 1
. - dx dx - .
0] By writing J 5 n as Jlx 5 n , and using integration by parts, 3
ix +1) ix +1i
0 0

show that
anl,, =2" +(2n-1)1,.

1
(i)  Hence evaluate j

0

dx

x? +1

3 . 2

End of Question 1
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Marks
Question 2 (15 marks) Use a SEPARATE writing booklet.

@ The complex number w is given by w=—-1+ J3i.

(i)  Show that w* = 2w . 1
(i)  Evaluate |w| and argw. 2
(iii)  Show thatwisarootof z° - 8 = 0. 1

(b) On separate diagrams, draw a neat sketch of the locus defined by

(i |z-1-3i|<2 and ~ <argz < Z. 2
4 2
.. zZ—i Vs
i arg| — [=—. 2
(i) g[Z_J 5
(c) By considering the binomial expansion of (1+1i)" show that 3

MM =M 222 cos M
2 4 6 4

(d)  The points O, I, Z and P on the Argand Plane represent the complex numbers
0,1, zand z + 1 respectively, where z =cos & + isin & is any complex number of

modulus 1, with 0< @ < .

(1 Explain why OIPZ is a rhombus. 1
. z-1 . . .
(i) Show that —— is purely imaginary. 2
z+1
(iti)  Find the modulus of z + 1 in terms of 4. 1

End of Question 2
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Marks
Question 3 (15 marks) Use a SEPARATE writing booklet.

(@  The locus defined by | z—2|—| z + 2| =2 corresponds to part of a hyperbola 3
in the Argand Plane.

Sketch the locus labeling the foci, directrices, asymptotes and any intercepts
with the axes.

VA
(b) T
__________________________ 2]
The diagram shows the graph of y = f(x). The lines y=x and vy :% are both
asymptotes.
On the answer page provided, draw separate sketches of the following graphs.
Clearly indicate any important features.
@ y=(f () 2
. 1
ii =— 2
mn y=- ™
(i) y="f(x)-x 2
Question 3 continues on page 5
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Marks
Question 3 (continued)

(C) A Y
4 _
9
I )
0 1 2
(i)  Given the sketch of y= % x (x —3)* above, sketch the curve 2
1
2= x(x-3).
y* =5 x(x=3)
(i)  Use implicit differentiation to find % in terms of x and y for 1
X
1
2 == x(x-3).
y* =5 x(x=3)
(iii)  Given that the length of a curve between x =a and x =b is given by 3
b
2
1+ (d_yj dx,
dx
find the entire length of the curve y° =% x(x—3)° for 0<x <3.
End of Question 3
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Question 4 (15 marks) Use a SEPARATE writing booklet.

(@  Consider the polynomial P(x)=x* —4x® +11x* —14x +10.

Marks

(1) If P(x) has zeroes a +bi and a + 2bi , where a and b are real and 3
b > 0, find the values of a and b.
(i) Hence express P(x) as the product of two quadratic factors with real 1
coefficients.
(b)  The region bounded by the curve y =cosx and the coordinate axes is rotated 3
about the y-axis.
Use the method of cylindrical shells to find the volume of the solid formed.
©) 4y 3
T a a3
a 2a v X
A cylindrical hole of radius a cm is bored through the centre of a sphere of
radius 2a cm.
Show that the volume of the remaining solid is 4:/3a%7 cm’.
Question 4 continues on page 7
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Marks
Question 4 (continued)

(d)  The cubic equation x* + kx +1=0, where k is a constant, has roots «, £ and y.
For each positive integern, S, =a" + 8" + »".

0] State the value of S, and express S, in terms of k. 2
(i)  Showthatforalln, S ,, +kS,, +S, =0. 2
(iii)  Hence, or otherwise, express a* + g* + »* in terms of k. 1
End of Question 4
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Marks
Question 5 (15 marks) Use a SEPARATE writing booklet.

@ Ay

2 2

The hyperbola X—z - ;/—2 =1, where a >b > 0, cuts the positive x—axis at the point K.
a

The normal to the hyperbola at the point P(asec#, btan @) cuts the x—axis at A and

the y-axis at B, as shown in the diagram.

0] Show that the equation of the normal to the hyperbola at the point P is 2
LS P
secd tand
(i)  Find the midpoint M of AB. 3
(iti)  Find the point G such that G divides the interval OM in the ratio 2:1. 1
(iv)  Show that the locus of G is a hyperbola and find the point L at which 3

this locus cuts the positive x—axis.

OL

(v) If —<1,showthatl<e<+/3. 2
OK
Question 5 continues on page 9
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Marks
Question 5 (continued)

(b)  The base of a solid is the region in the xy plane enclosed by the curve y = secx

and y=-1for 0<x< % Each cross-section perpendicular to the x—axis

is an equilateral triangle.

y
y =secXx
7
0 4 > X
-1 y=-1
(1 Show that the area of the triangular cross-section at a distance x from the 1
y — axis is g (secx +1).
(i) Hence find the volume of the solid. 3
End of Question 5
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Question 6 (15 marks) Use a SEPARATE writing booklet.

3

Let Ilzjﬂdx and let Izzjwdx

Marks

a
@ 1+ cos® x 1+ cos® x
0 0
0] Using a suitable substitution show that 1, =1,. 1
(i) Find the value of 1, + I, and hence evaluate JL”)Z( dx. 3
1+ cos” x
0
(b) Let z =cosé +isin@ be any complex number of modulus 1.
7? -
(i)  Show that =2ising. 2
z
(i) Using the formula for the sum of a Geometric Progression and the result 2
in part (i), prove that
2siné@
(ifi)  Hence write down a simplified expression for 3
cos @ + cos 34 + cos 56 + cos 76 + cos 90
and find the general solution to
1
cosé + cos 30 + cos 56 + cos 760 + cos 99 = >
Question 6 continues on page 11
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Marks

Question 6 (continued)

(© Seven players are entered in a round robin tennis competition. Each round consists of
three singles matches with the 7th player obtaining a bye.
In how many ways can the first round of the competition be arranged if

0] there are no restrictions? 2

(i) Amy is not playing Ben? 2

End of Question 6
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Marks

Question 7 (15 marks) Use a SEPARATE writing booklet.

@ Suppose x>0, y>0, z>0.
(i)  Provethat x®+y®>2xy. 1
. . X 'y
(i) Hence, or otherwise, prove that —+=> 2, 1
y z
s 3 X 'y
(iii)  Prove that x° + y° > xyz (— + —j. 1
z 2
(iv)  Hence show that x* + y* + z® > 3xyz. 1
(V) Deduce that (a+b+c)(a+b+d)(@a+c+d)(b+c+d)>8labcd 1
where a>0, b>0, ¢>0, d>0.
®) () g X Pt 7 1
The diagram shows a straight line segment AC divided by B in the ratio x:1.
If A divides CB externally in the same ratio that B divides AC internally,
show that
x> =x+1
(i)  Asequence {F,}, the Fibonacci numbers, is defined by F, =1, F, =1 3
and F,,=F, +F,_, forn>2.
The golden ratio ¢, and its conjugate root &, are the positive and negative
solutions to the equation in part (i).
Prove by induction, that the closed form expression for the Fibonacci numbers
is given by
¢I‘] _ en
F, = .
5
Question 7 continues on page 13
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Marks
Question 7 (continued)

() A projectile is fired vertically upwards with initial speed u. It experiences air
resistance proportional to its speed as well as gravitational acceleration g, so

that in its upwards flight, the equation of motion is X = — g — kv, for some

constant k > 0 and where v is the velocity of the projectile.

0] Show that the time T taken to reach its maximum height is given by 3
T :l log, (1+ k_u)
K g

(i) By firstwriting X as v%, show that the maximum height of the particle H 3
X

is given by
H=Uu-9oT
k

End of Question 7
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Marks
Question 8 (15 marks) Use a SEPARATE writing booklet.

@ a is a double root of the equation x" —bx* + ¢ =0.

nc

(i)  Show that a? = : 2
nb — 2b
(i)  Hence show that n"c"? =4b" (n—2)" 2. 2
b
(b) 1 A B
K
D
P | M
C
In AABC, ZA=90°, M is the midpoint of BC and H is the foot of the altitude from
Ato BC. A circle ¢ is drawn through points A, M and C. The line passing through M
perpendicular to AC meets AC at D and the circle ¢ again at P. BP intersects AH at K.
(1 Show that PM is the diameter of the circle 7. 2
(i)  Show that AMCD ||| AMPC.. 2
(iii) ~ Hence show that ADMB ||| ABMP . 2
(iv)  Deduce that /DBM = ZABK. 2
(v) By making further use of similar triangles, or otherwise, show that 3
AK =KH .
End of Paper
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STANDARD INTEGRALS

Jx”dx :ix“”, nz-1 x=0,ifn<0
n+1
1dx =1lnx, x>0
X
feaxdx =1eax, a=0
a
1 .
Jcosaxdx ="sinax, a=0
a
. 1
Jsmaxdx =——cosax, a=0
a
2 1
sec” ax dx =—tanax, a=0
a

1
Jsec axtanaxdx =-—secax, a=0

R
. X

=sin” —, a>0, —-a<x<a
a

=1n(x+1/x2—a2), x>a>0

1
N

(1
N
P

d —leTade =1n(x+1/x2+a2)

NOTE: Inx=Ilog, x, x>0
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Question 3b (continued)

(i) 1t
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Question | (IS marks)
K
(@)

3
g secd3ntom dx
= Isec”x. secnton dx

0 /3

T,

/

(b) j S-%  dx
Srx rotionalise
= S-x% dx ha numeratsy
J2s -2
S S + L -2x dx /
525 -t 2 \‘7.9—7;1-

= Ssin” (3‘;)/+ Jzs " \(C

e+ 3]

|+ x*

V4

() o . U
(3rx)(+x*) 3Btx

H"‘, 6=‘|I C=3

(i) t=tanbd
dF . sec*® = |+ ton O
oo
A= oF
|+4*
. S 0 JR
3 ++an® kains-guv

- [t

mus¥ be shown.

SCEcas 2004
EXT I TRIAL PAPER
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Overall \ dew't ik Q1
was as well done as 1t
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Wow shou\d be a\'mi%
fov \S)IS in IS minutes

fov this Vgs'hm .

™is ovue.s-ﬁcn did not
oF

PGJ’VIW'O. Me. vse

t- Fovrmolee \.



:S ' N -++3 dt
3+t 1+1%

{ 1 2t 2 dk
: j.B*{- 4’-§l+t‘- +j

{+42

A
: n(344) - 21 (1449) + 4 (1) + C

= In ( 3+ tom 6 ) + 36 + C no marks were deducted for
Jl+ o0

not choneyng bade Yo €
= In (3cose + Sinﬁ) r 30 +C but don't '\"ovad' ¥ becowse

In this par-ﬁ cular awe,s‘l’im‘

thau u.walb are (dedwcred)!
{
(&) () Tn= {} de
0 (7(.7'4")
v' “w | /
= ['x.. | ]‘ _gx- 2%
(x+0)" do (x+0)™"
= ! +1"S N A;/ -1 o not choneg dhe
2" o (x‘l..,.l n (1,'"+I)M' 1,:&5‘\"\6\'\ ‘A\: o '\’ednﬂ"vﬂ-
wovia e '\nsin upor
= 9.-“‘* 2L~ (IV\ - Ih-\-\

doolbox.
Il = L 4 (2n-) L, /
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x ° be complerech e iac
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Question 2 (1S mavk.s) Comm F

() W= -|+J3.
G) wh= (13 (@) [w=2 V
z |—2_ﬁ{—3 af:er. 2%\/

e -2-9%31

= 2(-1-834)

N R

. 3
() w*-8 - (2-05%) -3 While there was the option

= 23 aus 2 - o{" Finéias a\l Yhree coots
= ¥x|-% L s\ww‘hsw was one of
= O 'HNHM (usinsmoa-ars or

. W is a root of 22-820  cortesion -&,vm)’*-his was not
-“ru_ ‘GOS‘\'&S\’ aPPm“k\

(b) i) Imiz)1

/ You must draw these
\/ rap\ns as care‘:u“ﬂ &

as accwforl'db % as

scale os You con..

3 !-\-31

. ?q"'. . o \£ yow wt d circle
— > R’_(%) yow ca row o

(i) arg (%".‘) :

-1

invest in a compass &
whether ov not you Hink
you com draw a s‘\fal'dr\‘\'
ine. vse o ruler!

Mk

Im(?)
‘/\/ Notice tha cpem circles
_ > Ral ot L & 1 ond Mat

e locws passes ‘H\rousk
COMMLI' '\'\AL avi%\'v\.




() (141" = w) 1) )i (3) B )it
(‘ﬁds%) [() (z) [n) ]“() (3)*(5) ]
™ sz (3| O

’ro\kin\O e reod paH' of both sides
et = 1-(3)+(2)-(Dr

Am(?)
(0\) (%) P(z+1)
2]
0 T(D) > Ra(3)
Y- 7 =
(1) 0P = 2+l = OI + 02 Not Momy covldl c\eom\7
. OrP?2 iso a/a.u.dao?/‘ar'v explain this obvious

Sine. Jo2] = Joz] = I :Zj enovah fact.
sioles of OZP= m egy A
+thus OTPZ is a rhowbvs . \/ Comm |

(“) ( -1\ =@ o "O“’&*WW ("VO'VW You have 4o e,xp‘ain wln:j
ol =¢+|) (:?l ag (2- |) ory) 3%_%) is He angle
z av\ﬁh ax rotadion Tvom o—{? h T3 betwees Hro Aiasomls.

17’). (o\toﬂov\als 03 o rhombus we L)
%+l I$ Purdﬂ ;Mojmw-:) \/\/ Comm ).

(lll) I%H] JI 2x|xlww5(l\7 e) OR cos % =
=JAr 2cos® (s rie] y \Eel- 2008 . [smceor]

‘%u!-l‘/?_




Question 3 (1S mavks)

Am(2)

( A

a
) o A
N
NG
\
~
AT
~ N
&~
~

1""/1 N\ 4

_ Y=
~

> Re(?)

Vooy -§3%
Poci : (12,0) D an= X

0= D a-=)

e=2 & p*=a(e*)

b =3
Direclvias : x=t/5
Hs\x,mphﬂ-e_s: d: + {3
x-in‘ruczp‘l's-. 2=t

Note : |z-2]|-\z+2]| =2
=) distance ":vavw z b L s
gfeates Yo e distonce
from =2 o -2,

/ covrect branda
\/\/ coveek Lootures

Comm 3

Cale 4 , Comam 1l

This is the easiest version
O‘F +his V&S'Hd‘h 300\ could
possiblﬂ Se;\' — and it
wasn'¥ Yoo ,succ.essca\.
The ou)e.sHm evem old
vou i¥ was ml::) o bronda
of Hhe hyperbola!
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Centre Number

Student Number

® (0,4)
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You must label
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at (0,4) ond Hae
asamp‘h"'"- ot y* Iy

Higher School Certificate Trial Examination, 2009
Mathematics Extension 2



Question 3b (continued)
(i) A

5: -F(%) - %
While yow didn't

lose marks fov Yre
absence £ e
as:ﬁmp'\'a*c— Y= h-*,

i is impovirant &
r ow should

% 0,1)

Cormmm b
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Impoviant features :

* the vertical asymptote
a¥ e ovieyn

. the curve intersects
self with o nown-zero
arac\ie,w\' o+ (2,0)

e Mmax|min at (\".'.'.2/3)

' ( X-br+ 9 1.)

29 dy . 1 (3*-12% +9
9 = 5 )
= V(w4 3)
3
dy . (2-)(x-3) /ol
Ly Jeroth g =
(Ill) +°°'$ ol s S \\ l"- (-1 (7:'-3) J!. Not Mmonw had '\'\A-n. ‘Fa'u“r\\
0 363 Hot the a\sebfa./wﬂ'eﬂm
3 , would wevlL out. Sowmetinmes
= S J H_ (1")17’-‘3)1 J)L\/ you jost need to be
o ""7-(7“3)1. confident in 3ou¢' own
3. _ a\sc.bm & belicve that
= j\) Yoot -2+ ) o\‘& &vevf\va“:) Ma iv\‘\'csral
0 42 will be dwoalle.
=3 x+! d% /
2¥x
K)
- [ﬁ . x‘/z] Full marks were Si\lem v on
3 0 answer of 253 but in fack

a1 ) 36"’ e totad I&V\S\'\n Yow
need to dovble this answer.

= QSE;; \/ Calc 3
" total Vength of Hhe wrve is 13 unitz.



Question b (IS mavks) Calec &

(a) P(2) = -4 )P - 12 +10

if a+rbi & arlbi ove roots
e wu\\'jcijoies a-bv & a-2bi are also f¢:7.

Heovem whenever Yow
need to vse it.

(i) Since P(x) has real we.maud’s) % You st state Hnis

Sum of rootys = - ¥/a
Otht + a-bi + o+ 1bt + a- 2 = Ll-

o/

Prodwet of roots = "‘e»/o~
(a+bi)(a-bi) (a+2bi)(-2bi) = 10
(a*+b*) (a*+ 41*) = 10
(I + b)(1+4k*) = 16
4ot +50* -9 = O
(4—b7'+ W)(bl |) = / You really do need
b=\ since b IR >0 ¢— shate exacty why

b # :\\'—E* =

¢ o

(i) The roots owe: It \ |2
l#¢,1-0 —> sum= 2 pmol 2
\'\"lil\-’lt —> Sumr = 2 Prod S

P(')L) = 1Yo 4 ) - 14+ 10 /
=(—;¢"'— L+ 2)(A*-Tn+ '5)



v
(b) V= Slﬂ-’x—wsx_ dx \/

W dv
= In ([x sinn]‘jt-?-sinx i)
- I1T ('"/;_-—O 8 Eoosxj:%’)
2 (51

= T - 2w unf+53. Calc 3

) Taking slices perpendicwlos This guestion covld have
b B s

beer dowve 53 shells aswell.
PRY!

—rOMﬂV\ °+ (%] *u
\/ = QT"S%“O.L% \/ o 73 cavolt up

N Wondt w\s"ﬂ’ svbotva ct
o83

a volome Hrorn il\’('bﬁ
= 2TC S 4ot -y -0 diy — vWida'pst mode it harder.
o

_ o5
o [2aw- 9]/
. It :3035’5- 3 - 0|
: 4wotly om?, ‘/

Calec 3



(d) xP+ke+ 120

) = o+ o+l
(v) 5|:°‘Oﬁ /
S

°<'1+ﬁ7-+vl.

-2xk

- 92k /
(ll) SVH’3 t ksnﬂ "’S'\

_ ( o(n+3+ anr% ‘rvn-r 3)
£k (o™ e g +T™)
+ (oLV\+ pw_'_-v») ‘/
= o (o(3+\cu.+|) i ﬁ" ((53+l«.§+ I)
+ (VP4 ))

» w (M

> x04+ B"x0 + T"x0
o (since « 8,3 are roots

(i) Sg+kS,.+4S5,=0

S4 = -S,-kS,
~0-kx-2k
2\

w oo

oot BTt - ¢ /

(ke p7) = 2R P + %)
O‘L

2 Sarl'is{:\/ the eavuo.-l'{m)

Not evu:j*\/«inj s indwction!



Question 5 (IS marks) Calc b, Reas 2

(a) (V) P: %= oseco 3=b+ane
At . osecOton@ M . bgectO
=Y =4 AL

D M . bsecO . bsecd

. E@N OF NORMAXL :
A- bronB : —atand (% -osec®)

bsec®
by _ K= ox 4 a"
+=n G Sec®
ox_ L kv - ot+b /
Sec®  tan& Calc 2

) A: ((Er)seco | o) /

(o

B - (o (auw)irme) S/
’ b

M= (0‘7'-"5"35266 (a*+b*) tanb

3o 3b aPPlica-l-ien of o frmutlo &
Here was gn abnwmaou»ﬁ
h'\s\r\ number Who covldn's

3@;\' it ris\h'\' .



(iv) Loevs oF G

A= (0‘2""?) sec® =) secO = JBox To find te cactesiom
3o at+bt Ww\'\aﬂ\ aou need ‘o
et vid of Ve
5: (01""\91) +=n© _> 4o ©& = by \/ SPGPQMQ“'EA‘
b I Tottb* '
Since sec © - 4+t = )
Ao " _ Aoty ” =\ \/
(07' + \o-,_)‘l. (01. + ‘oz.)‘l.
~t 'GL -
O‘L_‘_b‘l. 1 - a?._‘_bl 2L B
( 3@) ( 3b )
Whidh is a hypecbolo- which
intersecks Yo 2 axs ot
/ - ( at+b*- o) /
3a
at+b-
(v) oL ¢} > T L) Den'tbe scaredof
oK o ineﬂpali-\'ies. Just start
=’-> 00.1'4"01 Z 30\-‘7_ with what bov're. Sive_n
= bt < 2™ A aim o Se.'\'-\'o'\"l\n.zh.o\-
= a*(e*-I) & 2o’
=  er-1<¢2

= R+ ¢ 3

5 e<§3 (ew)
H\so, sinc it's a ky‘oerbola- evl

[ov btz ot(et-1) D et B r1yl D esl]
12e<¢§3 v Reos 2.



B
<,
W
3
&l

m
N
n
R
+

—
Q-
R

—‘*‘71

|
\c>

B s 2 (EZ)+ 5
.Ti-;.“ 2ln(J2+) +'/L!, vmd'sz
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Question 6 (19 marks) Colc U, Reas I\

Ca) (") let w=1T-U L= O, ws TeC hWhen o'-oiv:g a substitution
dw = —du =t w=0O You need Yo svbstitutre
« EVERMTHING — e linmits
I, = x Sinx dax 2 dx ton!
| + cos*»

(i) I,

\

. °C (T-w) sin(T-w) o dun

I+ cos*(TTt-w)

|4
™ (t-Ww) sin n dun
R | + costw \/
_t (T-2) sinx  Jdoe =
S \ + cog®%
(3
+ 17_ j‘ x sinn + (- x.) Sin®t adx
o |+ cos* »
~ .
T (—- Sw\"‘-) dx &— Not MaV\\, rgcosnisc.o\
0 |+ cos* His reverse drain rula .

-TT [-\'om."' (casx)]:v \/

—1 (m (-1) - +w»“(l))

~Tt ("/«} -174)
= v
2
2
L:1: 2

2« Sinc doe = Tt /
Py l‘r CoS"’C— L'- @‘Cl‘l'




(b)) Z=) - 2 -

* cis ® - cis(-0)

c0s© +isin@ —(cost B)+isin(-0))
cosO + isin@ -cosO - - 1sin

= 2isin® /

o’y
o) | (0sB+isind) -1 cosB -isind
< CosO+isind cos© -18ind

_ (cosr@+ $in*0) (c0s© +i5inB) - (0s@-isind)
0s'0 + sin*O

2 cosO4isinO - cos B + 18I0
= Z;S.W\e

(i) 2+ 323+ 2%+ + 2"

= () -1)
%‘-)—\ ' /

_ 2%_)
)
2
= coslO© + i1$WNV0B - ) x"i
2isin® -1
. sinlDB +i (\- cos'00) /
2s\nE

(i) Qe('t-l-%’-t-%.s-\-'%—*i- ‘-?:q)
- eg( Sin 100 +i c\-muoe))
2s\nB

= (080 + 0530 + c0s56 + 0s30 + cos 18
= sinl0O \/
2sin 6

Eadh part of this cvue.s\'ian
was very clear & followed
o\it‘e.c;\'\y from the pfevious
.oar-\'. You need Yo be
confident ‘eollowi«ﬁ the
lead % direction aiven

n sudn q,les*'lw\s.



oSO + 0s30 + c0sS0 + WsIOB + c0s10 =
3 S‘V\\oe - )

- em—

2sin® 2
> sinl0O = sind

L
2

06 = O+ 2‘“’\4, 100:- T-6 + 21l These fype of Genera) Selution
90 = 2vk  NQ = w+2mk questions_are. asolviely

stondard & tere s no
0= 2rk T+ 2wk kel

exwse for not knowig

1 ) I W this work.
Reas ¥
(c) (M) # woysto choose Hhe
P-(:i(:,;.gh P\;‘l:;z This perms A combs question
2, yrobdies was quite soccessful fov
(?—)(5)(3) \/ fnose  who attempted it
2/\2/\2 " (') = |05 | Dont be terrified OFfefms
3! ‘/':_'\bu B combs —-}kﬁar&
overcounted by 3! nos & bye very doable & pmactice
since c.lwosu'a:) Av® (D, EVF does male Per?ed’ .

is eavliva\wi' o MB,EVF’CVB ele.

() Cose 1: Hmd or Ben has a bdz 08y # woys Amy plays Ben

choose 6\[/4\/2 = [S5)/3
KE'SO a\)a. X (1)(2)(2) = 30 (2.)(2.) Ve (,l) = /5
ye 3\ 2!
Cose 2: ﬁmd & Buwn both pla:j L # ways ﬂny is not
2 o e, iney Bes = J0S - IS
Amy’S %‘\SJ oFL P plrgy Be = 2 o VS

™5 X Y > (f) "(z') = 60

", Totol # Udags =90 \/\/
Reas 4



Quastion F (1S marks)

(2) () (x-9)" %0
2+ oo"' - 2%y > 0
P .o" 2 2ny

/
/.

2 (sina X, >0)

(ii) Divio\iﬂ by xy
> X+ 32

Y %

(W)  «%+ ‘33 = (‘M—g‘)(n"-—x\\ja— ”)
2 (“"6‘)(2‘&3 - mg)

= 7(,\3(7(.""3)
R
. o 3 3
(iv) S\M\\M\o, Wrt 2 x92 (%4%;)
L 212 vz =
7 (5%)
Ao\o\iv\s Hese : ] —
g2 wz[x g v 3.2 ,2
( 5 ) 3 (%-I'EJ- 1+-i+-5+6)
> 2y (Z+2+2) = bryz

ow3s 53+ 23> 3%3%

(v) %=%a, 5:35,%9&:— 2 orbic ) 3% Javc
Similavly a+b+d 5 33 Javel
orced ¥ 3% aca
brec+d 2 33 Jvcak
Multipwying Hhese
D (atbic) (a+b+o\)(q+c+d)(\o+c+d) > 8labed
Reos S

Calc 6, Reas

Remember the. todnniue of

apPPYYing om ineqpality
swevol Hves on:j‘,)& Hon

')uH-iv\a o h?d“«u‘.



(b) (i) A divides (B externally in Hhae
rotio cA:AR - @+l 0

R divides AC inl'&'m.uo in Hae,
ratio A@'.&C_ = (_P |

R AL ¢
¢
SD_L- Sﬂ-l'/ \/
(u) Solutieons do 907.__. V*l
T_p-1=0
:plt(p\\'g'
“ Js
= 1+JS ®:= |-
prug on kS

Whew n=1: IHS=F =

RHS = -6 - \B -
T E
% whon n=2 : WS = F =
RHS = (- O
~Js
= (@r1) —(E+)
Js
z ‘f-
) 5‘3
Hs trve fov n=] & n=2 so Lt

k-1 & k  be mf‘e?,u-,s ﬁv wlacl«
it's brue ie. = 90“"—9

=
&Fk_= p-- o~

Js

I muﬂ liked 4his

cvm,shm but not
Saue it o 90 whida

is APHU.



Then E«.{-::Fn.""’:u—s /
= gp"_ 9." . ‘Pk-'_ 911-—'
B JS
[‘fVaW\ assump ticn)

= ¢ (9+1) -~ (e +))

_ ‘;ﬂk-'- yz J_—S-eu-l. e_?.
S
(sinuz. (f"': Vi-l & 6‘=—9+I)
] V‘“’ _ 9[0.1*' /

JS_
L so ifs trve fov Hie noxt ;‘nl'eﬁef ketl

@j S‘I'ro'v indvction, F, - p"-6""
5




This standard vue,s-\-im
X = —- kv was well dowe bﬂ most.

[_'.. ‘"(3+kv>:): = [—‘t]:-/\/ (val v/ fov ano!.'nsc,

e if oan indefinite

i\nﬁ - inlgrin) = —T+o .'+m ;r:as/ d‘F:*MV‘ZO

T (e) R
= '_u In ( \+ %‘f) \/

A "
S v dv _ g — d=
34— v
w o
o H
L(_9rkv 9 dv = S—olv:.
Kv_ 9+ kv S-rk.v R

Vo= 2 3"““)]: - [-x]:l\/\/ (2nd / for findina C

|

& [ £ an indelinite

L -9 - 3 - 1 \ dovne

w (O WA “\“(’3"\‘“}) H Hen 3':\'0*:‘»/ fov v—:o

Hoe o (u- 3(__&\.,\,(3.‘-\4»)—_".‘.\%3)) k successfully finding )
(g ihe(irs)) - 28T/



Question (19 marks)

(@) (i) If o is & dovble rost of L-bre =0
Hom o"-bot+rc=0 (O

X( o is also a siua\z, root o‘r "~ 2bx =0

D" -9bx =0 (@ /
@ rot D no"-2bx*=0
o = Jbxt €

wn

subshitute into ©
=> Q.boll - bu.7'+ ¢ =0

n
o(q'(lb—h\o> : -C
ol

n
Tt - nc \/

nb-2v

(W) SU\DSﬁ‘h)Hr\s this into @

=)( ne )"/7- . 2b  ne /

nb=2b n nb-2b
"o "1 L LY
> nTct. (n-2) = 2¢.(n-2) b

So‘/dmr;v\s bt sides
D we™ (w-D) = bt (n-2) b”

> n "t o= 4b" (n-) \/

Reas 15

va\g 3o+ an easy First
Mark — but some didm'+
becaunce. O'F dvivial
diffwﬁaﬁva ervovs whidh
is a pity! You've. got to
be able tv maintain

accv fa.t':j even inv a rogh .

The test of Hhis questiow-
Was loard:j thempted .



() (i) AB J/OM ( both lines are L 4o AC)
. BM=MC => AD =DcC

(intevcepts on fMaU.d_ linas

AB &% DM we inﬂu.smra"l}'o)

. PM bisecks AC at right ’“’tﬂl‘"s
k hence PM is the diametes

(the pevpendicvlor bisector of o

choved passes HwouOL e cudr;)

(i) In AMCD A AMPC well done o Hhose who
LMDC =90° = LMCP nised Hhis was an
Cgim MO ) AC X anolas easy 2 marks 4 Fa‘dc.up.
N o semiearde ouse ’\O’)

LCMD = [ PMC  (common) \/\/

' AMCD N AMPC (A similarity Yest)

(i)  MD . MC  (corresponding sides in Il
MC MP g inthe smm‘-io)

= MD . MB (since MC=MR)

MG  MP /

In ADMB & ABMP

MO . MG (a‘bo"'e’)
MG ()

/[ OM8 = [BMP (commm)

L AOMB I ABMP (SAS simi lm'l:, fest)



(iv) LOBM:= LBPM (cowe.spcho\-'ns av‘é\ﬂs
in M As MW“")

LBPM = [ A& (alternate angles on,/

powallel lines AR &PM =)

S L08M = LABK

(v) In ARBD & AHBK
LOAB = £ KHB = A0° (given)
LABD = L RBC - LDBC
= LHGA -/ xBA
(LARC = LHBA common >

% LDBC = LKBA povt iv)
= LHBK

C ARBD WAHBK (Ah similavity fest) C

In ADC® A AKAB

LCBD = LPABK  (pavt iv)

LOCB =180-90 - LABC (L swmA :150°)
= 1%30-20- LHBA (COW\mo‘v\)

2 L WAL (L sum A =15¢)
SLADCB W AKBG (AA similavi{:j m\?

AD . BB (@vvespondina sides in M
HYX KR As ABD LHEX n samra-l-io)

1v4
»®
'

=B (CGWespwo\' sides in
[T} KA AsDCB 3 KAG I sowa ra-\-y

-—
— -— -

&:DC > @— E&
HY A 0c A

= .. % = | (sine Ad=DC)

R A
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