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z,=3+3i1 z,=p+qi p.q€R

Given that |zlzz| =152

(a) determine |z2 \

(2)
Given also that p = —4
(b) determine the possible values of ¢

(2)
(c) Show z, and the possible positions for z, on the same Argand diagram.

(2)

SRR EAREA

fnot 13l At 12, 1(3)24,(5)" - 307

Sl 342

1547 =347 | 22) N 347

J
J2,1= 1sd2" . s

37

|221=5

b.

122] -8 usng  pat (0)
\P+ @\' =5

|-4 +4ai]=5

Jl"ﬂz* ) - 5 )_Sguoe bom sides
= 7\ 2 J
(«1('4)+(@) ) =(5)

2

-4+ @)= [s)

16 + o = as

A

g=2Ja’: 13

J

P 7 3 3 3 4 A 0 2 3 6

O

"0:0,/’}'0:0,/’};0:0$
SRR

o

8

.,

D0se-— &5

0%
QKLERKL
Bee

XX
Setaess

QoSO 00
o 58
A
SGS




a4 )

Question 1 continued
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1 1
2. fx)=10-2x— — — — x>0
2Jx X
(a) Show that the equation f(x) = 0 has a root « in the interval [0.4, 0.5]
2
(b) Determine f'(x).
3
(c) Using x, = 0.5 as a first approximation to a, apply the Newton-Raphson procedure
once to f(x) to find alsecond approximation to @, giving your answer to 3 decimal
places.
2
The equation f(x) = 0 has another root § in the interval [4.8, 4.9]
(d) Use linear interpolation once on the interval [4.8, 4.9] to find an approximation to £,
giving your answer to 3 decimal places.
2
o. flo®)=10-304 - 1 - 1 . —37F.315564415S
adoa’ (o4
flosy=10-alos) - 1 - 1 - 0-209%92218%
ados’  [os)®
Trere s o sgn chonge  from  negatve 1o posive  and f(x) 8 Conhmuous . G f0ot. o, lies
¥l [ 04, O'S]
b. vewde £0) 068 ndices:
POs 10 - A - Lot -]
3
plo0- - v s +3x "
) 1.-3 -4
p[x):—a-)-z_u, +31
C Xi g 1?5
' Numericat  So\"s  of €q's: :
E ewion - Rhogson  wererhon o solving fx)=0 E
| Yau > Xn - £0xn) |
| $'(xa) :
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DO:NOTWRITE IN THIS AREA:
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Question 2 continued
+(x,)
(1) must  fma F(X,) by Sublog X, 175)  wwo  $0x)
(2) wuyr fnod (X)) by Oibfereanohng  £(x) 0nd Sucbwg w - X (43S) wp £1(x)
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0= 49 b= 49
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ey (a-2)*
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Question 2 continued
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k k
3. M= where k is a non-zero constant

3 @

(a) Determine M ', giving your answer in simplest form in terms of k.

2
k k

Hence, given that N' = 4

(b) determine (MN) ', giving your answer in simplest form in terms of k.

_______________ 2)
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Question 3 continued

= 1 | (RI(8) + ((-3) (K)(‘k)-b(k)(;l
ak | @irs) » =) @kw)e (-ofﬂ

s e o]
ax % »s»j

(mn)"= 1 [ax o]

Ak I_as -s»j

XX

s

%%
X

XX
S35

P
REA
S

¢
2K

A

00000,
000,00,
S
AR
<IN
KRR

X

Q
%S
oS
y o
54
55

X
55
LI
LN
2RSS

OO0
?&&a
¥l
S

o
2
%
S5
PO 8 50
Xt 50
ooy
oot -

(Total for Question 3 is 4 marks)

. .
11

ormm R0 00 000 T over v
p 7 3 3 3 4 A 01 1 3 6




4. f(z) =2z"— 192’ + 4z + Bz — 156
where 4 and B are constants.
The complex number 5 —1 is a root of the equation f(z) =0

(a) Write down another complex root of this equation.

(1)
(b) Solve the equation f(z) = 0 completely.
()
(c) Determine the value of 4 and the value of B.
__________________________________________________________________________ ®
O.EFor 6 Quathc e’ von foem 0 rox + e - dx e , dhete  are A coOis.
i'ﬁnere, ofe 3 possibumes @ 4 feol  rooks
i 2 feol o¥s _ond 2 comprex voors (tonjugate por)
; 4 complex roors (& toqyugate  paes).
Tre omer omplex  roor MUSr e e (OMples  (ogjugaie  of (s-)
fp Sgn of magmoary  component
S+t
b. ( -(Sn -(S—'t))(a%z+b% +c)
(z s-i)(z2-8+) (a2t +02+0)
(2%-52 »i% - 52 +15-87 4% +81 -i%) (a2®+0b2+ ¢ )
(2°- 102 +as - -0)(a2ro2 +¢)
(2*-102 +26)(a2 +b2 +¢)
62* +02° + 2" -10az - 106% —10c2 +A6at +abbe +abe
(0)2% + (b-10a)2" + (¢ -10b +26a) 2" + (-10c +Q6L)2 + (26c)
equoe  (oefcerts to £l (1) 0t R
(2 b-10a: -19
(3) C-10b+abo= A
(&) -10c + 360 B
(s) dbc= -1S6
h o= (s) Q6c - -Is6
" a6
c=-6
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Question 4 continued

Sub =& wio (D gnd 0w b.

(2) b-10a:--19
b - 10(2):-19
b-a0:-14

-1

 quooahe  fackr (32 +2 - 6)

Ax“+2-6:=0
(82-3)(z+2)= 0O

%=% of Z=-2

Z’ %/"Z,SZL

C. 3uo 0=2,b:1,C=-6 i+ (3 gu @®:

(3) C-10b+abo= A (&) -10c¢ + Q60 B
(-6)-10M +a6(a)=A -10(-6)+ab(1) - 8
A=36 & - 86
A:-36, B=86
. Y
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5.

The quadratic equation
2x*=3x+5=0
has roots o and S

Without solving the equation,

(a) write down the value of (a + f) and the value of af

(b) determine the value of
(i) o +p°
(i) o +p°

(¢) find a quadratic equation which has roots

(o’ ~p) and (5~ a)

giving your answer in the form px* + gx + r = 0 where p, ¢ and r are integers to be
determined.
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Question 5 continued

(s B) - QP
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6. The parabola C has equation y* = 36x
The point P(9¢>, 18¢), where ¢ # 0, lies on C
(a) Use calculus to show that the normal to C at P has equation
y+itx=9 +18¢
“4)
(b) Hence find the equations of the two normals to C which pass through the
point (54, 0), giving your answers in the form y = px + ¢ where p and ¢ are
constants to be determined.
C)
Given that
* the normals found in part (b) intersect the directrix of C at the points 4 and B
» the point F is the focus of C
(c) determine the area of triangle AFB
3)
a. Diffeennale  hyperodlo 4" k- oL
y =36
2y [dy): 36
{ax)
dy . 36 - 18
dx 2y Y
Sulo \n__ ponr P (Qtz, 18t )
ay | 12 . 1801 : 1
ax l[%‘,m) [18¢) 18 () t
M-Hmnm-l : —1-
J
Muoomed * ~t

)

U-y,=m(x-x) e m: -t
\) J

et uwp hne eq
(%9): (a¢*,18¢)

y -8t -t (x- a¢?)

y - 18> -t rat’

+ +o0 = gt + 18t .
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Question 6 continued

b. Sub In (540) XS54, 4:0 in+o  nomal eq”

yr b - a+°+ 184

(o) + t(s4) = 9¢°4 184

Sat=at’rigt

3

Q¢ - 6t = 0O

at (t*-4)-0
At [E-2)(k+2) -0
£4-0 €2 +:-2
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Question 6 continued

(M Y:=ax-108

(M Y:-ax+108

(1) a:=-9

() a--9

Y= g(-a)-10%

Y-8 (-9) +10%

Y= -126

Y4* 126

A (-a,-126)

R (-a15)

(-a,126)

asa

18 (qi0)

\

(-6.-126)

AAFG * 3 x18 x asa

FR63

ARFB= 2268 uaws”
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(a) Determine the matrix A’
(b) Describe fully the single geometrical transformation represented by the matrix A’
(c) Hence determine the smallest positive integer value of n for which A" =1

The matrix B represents a stretch scale factor 4 parallel to the x-axis.

(d) Write down the matrix B

The transformation represented by matrix A followed by the transformation represented
by matrix B is represented by the matrix C

(e) Determine the matrix C
The parallelogram P is transformed onto the parallelogram P’ by the matrix C

(f) Given that the area of parallelogram P’ is 20 square units, determine the area of
parallelogram P

) RO 000 AR
P 7 3 3 3 4 A 0 2 4 3 6
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Question 7 continued
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Question 7 continued

d_-&toﬁ_u,_nmuus_tx_Mnnm_aMM_mm wordinates (1) ona(4)
(sivertn Sty panliel 16 - axs)

Y, y
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\demiry  manx T rewnte  modnx  buk

[ now reploce  Coorcmates

Wi ey Hansrmahng

r1 01 New Moy represenss toosfmohen r4 °_| 10 s Speahc onder
o 1

[0 1]

iB=|_4 o_|

Lo *]

e. owe: C=BA
{2

C=r4 01 Z

ng:\ NI‘-
L |

|_'
oels -

C- m(-%) s@B) @D

Wl 0l @fpenD) |

C=|a -a_l

i

f. ) oer (0 1= oren sSee  foctor

Vel

ger (0= (-3 EE)-(-a) ()

: 4

det (o) = 4

.

J

26

P 7 3 3 3 4 A 0 2 6 3 6

O




a N

Question 7 continued
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8. (a) Use the standard results for Zrz and 2}" to show that for all positive integers n

r=1 r=1

i(r+ DH(r+2)= %(n+ )(n+2)(n+3)
r=0

)]
(b) Hence determine the value of
10x11+11x12+12x 13+ ...+ 100 x 101
3)
n n
Q. Z’,(rﬂ)lmz) < DL+ 342
r:o r=o
R—_
N orde 0 use  Summoahor reSuHs, must Srort  fom 1\.\
S obd e vesult o () (+R)  wmen 120, then  obler (on we Summohen  results
A} . . n 2
Zr 30443 = (Y *3(*2) 0 + ZY + 3+ QL
(=0 rs
2 n 2
2 +30a@ + Siytezea2
Tzl
N 2
A+ Sy*r3r+a
=]
|
)
K_/30\\;&
n 2 n . n N e .
Z’Y r3r+2 = 21’ L3+ Q371 Summatons
(] =\ vsl vl =

221=V\

=
=
E‘;
=

z [Js-n(nn)(&m;)] + 3[3' n(nﬂ)} + 2 [n]

8'(7' = -‘gn (ne1) [2n+1)

= ‘l}n'L (n+\)7'

. |
Sy = 30 ne) \(
]
J

= %ﬂ(ml)(?nﬂ) ¥ %nlﬂﬂ) +3dn

\ SubShiuke back

T

—

ZYZ*3F+ 2= 4 +« rg"n(ﬂﬂ)(?(\ﬁ) + %n(nn) +2n
r=0

s %n(mi)(anﬂ) * —§-n(n+|) +dn+Q

A 3
> g (n+Nlan+0) #Z0(0n) + A ln+) \ fockr our

L(ne)

f—g(nm[ﬁ n(@n+) +% N+ 6] /

J &

2

©

R0 00 00 A O o
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Question 8 continued
Sl Fn@om + 3n+ 6]

; %(mn)[nﬂ 0+ %n *e]

- % Lo [ s0r¢]

.15 N+ (n+2) (n+2) goun

b. 10x 11 + 11x12 +12 x13 +__+ 100 x 101

e — = —_—
LOWER LIMIT UPPER UMIT

10x11 = (i) ((4Q) = o Ime = 9

100 X101 = ((+D((+3) = upper umit > 99

n

L] qa 2
Z(ru)(wa) Z(M)lﬁz) - Sl (r+2)

Y:q r=0 V=0
‘us_e_gm (0) ans

% (4a+1) (2012)(20+3) - 3 (8+1)(8+2)(8+3)

243 0%0

343070

.

.

ormm R0 00 00 A O
P 7 3 3 3 4 A 0 2 9 3 6
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9. (i) A sequence of numbers is defined by
u =3
U,y =2u,—2"" n>1
Prove by induction that, for » € N

u,=5x2""—nx2"
(5)
(i1) Prove by induction that, for n € N

f(n)=5"—4n-9

is divisible by 16
®)

i (1) Bose Case: Prve e for n: 4

- 1
W,-5x2 -1x2

U|=3

< e for n=1

(2) Pssume dwe  for n=k:
k-1 K
Uk=5xa -Kx2Q

[}
3 Proe e for nek+1: :
krl |

Uy = AU - 8 ) sub Uk assumes due fom  swep (2) :
k+d J :
I

[}

[}

I

'f\nmkmﬂ ohead, Sub 10 N3k+4

wio  Un - g 18 hat we are

- gfexa™ o kxa] - £

(2)()(2%*) - 0% - 25" | o e (7w 0" =0

pog o prove usng (2) ¢

Ke1-1 1
Ur1=5x 2 ’ = (k*i)x&k’

= + 1 - 1+k-t ;
o L I T R O L e (O
-+ * " \1k :
= (S)('Z") - (K)(?.u l) - QK : N —'Ql)\a = | Wiou WnoF We O Wdfking
K+-) K 4 rewnte  k as kM-"\"I 0 WMakth Pk :
= (S)(a ) - (k'ﬂ)h ) ond  factor out & for lagr 2 dems | Iouards.

S5 x g D ey x0T

(9 (onclasion
Woms veuw s due fof 0=K; dnen w \s Aue foC N=Kxd. PS R feSUR oS been  Shown 4o we
= e n
. J
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Question 9 continued

!1! fBgse Case * Check  twe for n=1 *

£(1):5 - 4()-a
= 1a

::H’Ié) “—  oOdwsible oy 16

“me for n=1

 DONOTWRITEINTHISAREA

(2) Pssume 4rue  for  n=K:

P 5% - ak-9

K+l +

Flked-= S 9—4(”»)—6)
- 5% 4x-4-9
= 5% _ 4y -13

Sk - $00- (8"7°- 4k -13) - (B~ 4k-a)
: (5(s*?)- 4k -13 ) - (5**-4x-9)
s S(S*?) - AR -13 - s v 4k +
P A4 (s -4
. 4 [(s¥3) - 4n-Q] + 16k +32

. 400 + 16K +372

Fles)y - £0) = & F£K) * 16k +32

£(k) = SEM) + 16(k+a) Sohve for nek+

(4) Conclusion

XSRKRRKKX
ORRKAKKK

¥ oms vesuwr 18 due Rt 0=k, fen w \s Aue fof Nk, PS e resul  nog been  Shown o e due for n=2

_dnen  ‘ne  fesur & me for ol 1.
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