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Question 1 (18 marks) Marks Question2 ' (16 marks) Marks
<(a) Letz= - . Bxpress z in the form a+ib, where @ and b are real. 3 Find the pgrametnc coordinates of any point on the ellipse 2
1+2i 9x* +81y* =144,

(b) Let B=1~i/3. 22
(b) - Consider the ellipse 7+ —yg— =1

" (i) Express f in modulus-argument form. 1
' ()  Find the eccentricity. 1
“(if) Hence write the exact value of 8% in the form a+ib , where g and b are 2
real.
(ii)  Find the coordinates of the foci 1
(c) (i) Onan Argand diagram shade the region where both |z -0+ l)l <2 2 _ . .
(iii)  State the equations of the directrices. 1
and O<argz< er- hold.
(iv)  Showthat x=4cos6 and y = 3sin@ are the parametric 2
(i) Find the exact perimeter and the exact area of the shaded region. 2 equations of this ellipse
) Sketch (neatly) the Ellipse and show clearly the position of 1
(d) z=1+1i isaroot of the equation z°> + az® + bz + 6= 0, where a and b are the point P with coordinates (4 cosz, 3sin-7£)
real numbers. 3 3
T (i) Find the values of a and b 2 — (vi)  Find the Cartesian equations of the tangent and normal to the Ellipse at 4
: the point P in part (v).

—(il) Hence find all the roots of the equation. 2

2 2

(c) The equation .

(e) If z—r(0080+isin9) rove that ar M _0+7_7c 2 dokak
P 8 =iz 2

=1 represents a conic section.

For what values of k is the curve;

@ an ellipse? 2

(f) Draw a neat sketch of the locus specified by 77 + 2(z+7%) <0. 3 (i)  ahyperbola? 2
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Question3 (13 marks)

Marks Question 4 (16 marks)
(a) \A hyperbola has asymptotes y=x and y=—x and passes through the point
@ P(3, 2).
(i) Find the equation of the hyperbola 2
(i) Determine the eccentricity and the foci 2
(iiif) Find the equation of the tangent at P 2

®

The curves y=x"—4 and y= 1 intersect at the points P, Q and R where
x

Diagram here
x=¢, x=f8 and x=7 respectively.
@ Show that or, § and ¥ are the roots of the equation x* —4x~1=0. 1
{(iiy  Find the polynomial equation with numerical coefficients which 2
hasroots o®, B* and y?. c c
The distinct points P[cp,—) and Q(cq,—) are on the same branch of the
(i)  Find the polynomial equation with numerical coefficients which 2 ) . P 2 4
1 1 ~ hyperbola H with equation xy = ¢*. The tangents to H at P and Q meet at
has roots e F and ;—2- the point T
\ Hence find the numerical value of OP* +0Q? + OR? 2 (@) Show that the equation of the tangent at P is x -+ p'y =2¢p 2
. 2 +6 x~12
(b) ()  Show that — =1-— 1 (i)  Show that T has coordinates (Zﬂq— —26—] 2
X +x-6 x“+x-6 prqg’ptg
.. x*+6
(i)  Hence express ~————— as the sum of partial fractions. 2
x+x-6 (i)  Suppose P and Q move so that the tangent at P intersects 3

the x axis at (cq,0).
{c) When the polynomial P(x) is divided by (x - 3) and (x—.— 4) the remainders are 3

. Show that the locus of T'is a hyperbola, and state its eccentricity
5 and 12 respectively.

What is the remainder when P(x) is divided by (x~3)(x—4)? (¢) Find the complex numbers z, and z, which satisfy the simultaneous 3
equations below giving your answer in the form a+ib (q, b real)

7~ iz, =6~6i
27, +2,=7-2i
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Question 5 (18 marks) Marks
(a) Bachterm T, n=1, 2, 3, ..... » of a sequence is given by 7, =2, 7, =3 and 4
T,=3T, ,—2T,_, for all integers n =3

Prove by Mathematical induction that T, =2"7 +1 for n21

(b)  Itisknown that sin™ x, cos™ x and sin™ (1~ x) are acute.

@ Show that sin(sin” x—cos™ x)=2x2~1 2
(i)  Solve the equation sin™ x ~cos™ x = sin (1~ x) 2
x? x" .
c If P(x)=1~x+"—~. ..+ (=1)"~, show that P(x) has no multiple zero 3
2! n!
forn>2

(d) Using De Moivre’s theorem on the expression (cos@ -+ isin8)°

5tan@—10tan® 0 + tan® 6

(i) Show that tan50=

2 q 2
1-10tan” @ +5tan” 6
.. T 2 3w 4w
(ii) Hence show that tang, tan—-57£, tan?, tan—— are the roots of 2

the equation x* ~10x2 +5=0

Solve for x; tan™ x +tan”'(1- x) = tan”% 3

-Page 6-




NMEE MATHEMATICS EXTENGION D SOLOTIONS R0,

Qn Solutions
®/
<l

Marks »

Comments+Criteria

IZ/ % = (-~ (/z .
(l) 2008 -.-f;[
(0 A°- Gesrn]®
2% (2F)
2 e (CF)
= ,{2" ‘“/'_L‘JE)
2.
0 -

1

"

(n) /enm(}er.' Y o 2
Area

d) 3t apetyel=e

2+ T

(’) /190,15 arée /'PL‘) /"(:/ <

Lount /'Doﬁ'! ;2-/—0(:"4'

Losfd Jrovts: Rl = b ==X
: S a=|
W? Fod 22 1 2 +é+(.‘).‘3 ,L(,_a);g =4

o bt

[u) /éezé- @re /+‘L7 //(:, -3

&/

Solutions

Marks

e) = »r ( <O #iSmb)

[
o) 55

4/7;‘ f—ﬂ/7(3+3a‘)—ﬂjﬁ“"@)—”7j

W

7+ IC
- 26 +_¢,+5

— n
= o+

Wy 2 (2%
8-
Wty F

(x+2)> + (71_“

— &

Al 57 +2(343) 20
(22q)(xni) # 2 (seviy #3-) £

X

Comments+Criteria




Qn

Solutions

Comments+Criteria

Dla) 9+ Crg™ = 14y

Xy 9y =
/6 16

v 1
e, X+ ’;%{E'——: ,
/6 -4
La=w 4=%3
S x= plese = L lin®

j S N
W
() 4= a¥(1-€)
9 = 1t (r-€")
eh= (= Ye
.. &

l+-
O foi (£6,2)
(m) X = i !é—‘ﬁ—
7

Gu) X = (& (7:_3,(,,[9
Coc = —?—‘_% Lmb =

Y

=

2 2 X -
Cos & +Sm & = X "'%——'1(

v

w

/// \\\
: \ |

Marks

n

Solutions

Marks

Comments+Criteria

Q
W

S

_;;+7$r;, />c=%4¢9 = 20ine
/(2. oF)

)/[%zm';/mhn} wrt o

2@_4——%_’1_%30
/6 9

Ay —20. %
Ty
__9x
- 164
af/"""? :—}.::3/'[3:
-, (Eﬂ/_ :-&;73 1-/1,; [z %
- 3
T

gf ‘/511‘-‘1;7"?‘[3—:0
X 21+4J§7w2‘f—‘—0

MeHod» u,urvtj %,+#_Z’{' =1

/6 /8

X + \_C?»_i/ = |
Q A

3% A+ ‘.L»Ej = 24

3x iy -2 =0




2 Solutions Marks Comments+Criteria Qn -
ﬁ‘a.a/{em" 7 Novwal)! ﬁ_’[é- Solutions Marks Comments+Criteria
. 2 ‘QB a)@ =X = ¢ =
]-—-3:@: Z—_té('m—-z) - j (7 %
> o2 Mum; Comed fomesusly
[ ___%/3, 8];&-——/6[5- R
j _ . _‘)(lj = x -
by — T2 =
M——S Sxbax— =0 rooks A
Aotlod>  tismg ~ &%~ =t (0 bt go2 x=
' 3
t - B - ()" +(:6)-1 =
2 2 3 C
ex — _é/'f = 77 i[(\l?f) _L’;/Jj] = |
[£3 .
G Lot Lises
G A jio sy L=
A L L
Al A
=i () A J=5e 220
3
o et 470 K e fjed) -
pod 2Kk >0 REE [ Lr( ’
, Z 2
V&M&/o@ k Copasns boté .CwC&J
@,ép/a 4‘-’/<>0 ,{_....i 'F.I,"_r-’
(ll) 7@//’7/0 W 2,/640 ﬂg gv j :
- 3 _ I/ Yo
‘kufmj(km_ Xy ‘j:yfrf’ 9
-, é c b MtIanmL(,/S
fpartete 2777 iy B M
¥i
o 22 e T M M s
pohieh Y -k 2O y//\
M "L—//t >0




Solutions

Marks

Comments+Criteria

2 0P OR+OR= A fe b (Lfed

A
@%’_fffrf_ | — | F —r.——’]
VX —b

How )@(«X,ﬁ - of - og”,,_o_(L
§(4%) o0 f+ ﬁ,
K(‘Y/ T}L? LR = 3’+ e

<« £ 2
= & + K
= Y

[ — X — {2

2w +X—6

T S & 1 ks
AGE S Ay 3

- X6 - LM

e =

-6

1]

X+3 AL-2

[pr(w 4—@ x+;]
= vix -4

) ,4[x—z) h((zu—s) = X -

TR = —10

A = -2

—S$4 = s

A =3
7 )("'l/é = ‘ —_ ,2_ + _2-
n-1r
) &R TEA A+3

Solutions

: 4) //.er/fﬂfyu/d/r éf/oeféo/zz 9 ﬁ“

(n). &c%fﬂ‘&t)’y = 1/2: 2 - Js

() x*—y’

o = (x-2)lx-v) & 4—@/“1,)
/(3) = 3+t =¢

A = ya +4 = 1 — Q@
a =7
A= =16

. posaindes i (7C-16)

(M - (j\":- a” /omza W D)
9 -4 = a¥
4"=5

7£”0" (iﬂ—e,o = (i'ﬁl;,o)

y _ +|S
4///6&74"%: X=i‘§— => X= f‘/,:

22X~ Zj%f =ov

%
! -3
W’ )

925«/ +»2>L7

- 'Lj-

W

\‘ \°i
r\\\f

aﬁ/ﬂ

Comments+Criteria




Solutions

Marks

Comments+Criteria

Y0 Flep i) e
&J/#@"W""“”L”"‘?-' \7+L%{L =0

dy . -4
W )
- %
Eppaton Phangect ot e, 5)
yof R
prot st
(1) inforsectivy Targocts
wepy = 2p TC
)L+ZL_7 e 4 —
o-® ypr9) *E
g7 Py

oup®D x A =2

v 2f +2
60««;)[ 7"}‘7‘{(:/ P

. = _'ﬁ—z/

F

T (2, 22
s /4 ’ L)

Qn Solutions

Marks

Comments+Criteria

Dﬁ” J‘) ”’) 741”73«,/—@7‘/! b 4 7‘-/0_7 :ZC/O

/WM Fhrorph (C;/ o)

.'mogdf--f z=/§% /=/;2:;;
but 9=

r = 4
x= KL =2 x= B
(‘7::.’2/65'—'"®

c) 70" £5,=é'éi. —®
T U @
D 23 —2i5;= 2-2¢ —f2)
@-® (i), m—s+iot ‘

y ~1i
<> = =S tiob ¥ ISk

A

[+ 2L 1-2¢

- —$4loLtob+20

<
. JL—; 3 +4i
Cdein® 5 = b-bi +i(340)
}1 =2 -3¢

e

o9 =2 29




Qn

Solutions

Marks

Comments+Criteria

Q77 =2 7223 742 35,- 2T

n

(ﬂ = 2" ¢ )
forne) Ti=ltl=1 +reee
pes Taz24 52 Trae

ﬂw%a/ﬂma%wkf"” ki
e. ATF 7/;_, 2%+ 1

A& ,k+, = 37/:—2'71; /

k-1
= 3" +3 —2.2 5

M?MZW‘%’M"‘Z/

frn'l)( = Co< ‘/;( =/5 | M
7
ey S0n (M he = o) fix~
= S (< =F)
=S e — Go S8

- 74»14(_74' m=/ Mﬂ:;é_

JWW#""';k%?.‘?
(e detssne ’/Z:zl"',t-/ To =2

At k-1
-3(2 4—/) 2(24’::2L

%Awm;ﬁw n= 3,%8S,8 - =

~

/

=3.2)l-,+§~2k,-'7/
= 'I"—kl
=1k+;
4%{.@&}!&{% nekr /fﬁ“ef”
azb. Linee frue o V= ) andnzy

Qn

Solutions

Marks Comments+Criteria

¥

Wé

HW Sl - = fm"@—;()
S =X =
2L | | = =

79("-.«-7(. -1 =0

x = —.
) Ao- 1-x +5§”_1.’..+(-:)"£
/&t) = ‘-—I+K- +(')

Lt =4 be 2 My‘?o/e root
Al =0 and 1) =0
2 3 a non-I, e‘n’(rl
/ n ,”N
Ao -l + 0
%M (”f/a (—I) 0C =6
thaet. 15 MLy\/’Hl—l //,éffo
é/uf =0 IS not-a o0l
5] %MM 220 ,mcé.lf/e
L{§%/£ﬂ@ +t 11»1,0) Cos SO + L rmse

Ygi - LY R X
(c +'LS> = c + Sc. SL (Dcs
6059 € = Sne

3 <
losnCind — wlapine +Sue
(o550 — 1O L Smd +5 Sm'e

Sm (_{’m")( "'(h.,)()

23> — | dcvm (l)

+ 7

2

(Il*l)'

tees

dundung 54 Ce’e




Solutions Marks Comments+Criteria

. Ta [Qn Solutions Marks Comments+Criteria

a{)(ﬂ) trn o = Ton® (S-lotenl +fan's) _ ' '
—_ . & 1
{ (04248 + S 1au 776»" 9x + 2 =o

fansp =0 > &= 4 (- D@x—2) =0
Lo

L =
o - kT b 01,2 3% =31
<
: Soéuftma/ S-(otalOt Fon'd =0
are KT whene o= 1,244 ‘ —_— ENT>
< N =

geém/za‘w 7 S o3+ 1’_4 =0

tre, Fou & vhre k=i

[T

e 7eal Fan 1 ey Pl
~1

&) tane Ao (-0) = 1A+ 7
! -/

L= fai i Aot prral-X)
Aéfx:hwt (0 = tenf

Tl ) bor s

FoufFa ta i) = Hom (o)

| — faastof
. X 1-X 9
| — x(X) 7
D G+ =T




