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QUESTION ONE

(a) Given that x + 3 is a factor of x* + px? + 5x — 12, find the value of the constant p.
P9 X =9 (./_;f’ Fia )t 553 L =0
2)kap -1 =Y

p=b

b) Hz= mc1s[—§-) , where m and n are positive real constants, then find z'*, giving your answer in

polar form, in terms of m and n.
M=y
h= 1§

(¢) Solve the following equation for x, in terms of k, where £ is a positive real constant.

4=ke = [k +4)

b- lex = wxt¥
e |-
fby= b

b

o b
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QUESTION TWO

i
(@)  Write the complex number 27—

giving your a;swer in terr,ns of k.
[ ') 0"(-1. o ﬂf’-’r:t"‘
@.;—7‘517-.' e H

“LHLH

L
g Hct)

(b) Find the value(s) of r so that the quadratic equation 2x* + (3 + 2r)x + 3 — 2r = 0 has equal roots.

WP
J,)?'-f?)(-}lw H3-Vr-o

MR x+fx+=.""r~r~o"
ﬂzxw‘:s ibv‘*"’“w‘ﬁu
@47) wx-*-ﬂ"'*’

L‘#‘fﬁl rlx -!)....Tz

in the form a + bi, where a. b, and k are real numbers,

L 3 ¢
W"lﬁﬁ/ . mf-’WrTII
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(d) One solution of the equation 2z° + dz* + 140z -200=0is z = 6 — 2i.

If d is real, find the value of ¢ and the other two solutions of the equation.

".'2 :6_4'/!'
- [é"l"};f&((,b‘lf))' 4/%0( b21) L9220
20-Ubi+ dab-d; Yl 40 _30,, 200 =0
8 $H40-10 53— Wbizhiy 2 o) =0
Gf - b4 1AM =C
QLI - 496 el =0
231 48 2V
fol > 2L
d=2
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(e) The locus of a complex number z is described by
lz—1-7i|=2]z—4 - 4i|

The complex number u = 3 + di lies on this locus.

Find the Cartesian equation of the locus of z, giving your answer in the form
(x —a)’ + (v — b)’ = k and also find the complex number(s) u.

Nt x+y
v (-] = 2 i)
W = VW
0y Y7 ) = w4
X 24| Yty iy =x=gxtb +y=8y 116
X 4 44y+fy+tf7 =1L

by —b6Y = 4§
9y
e
yz4X
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QUESTION THREE

N2p
(a) Write —"+
a rite il

(b)

in the form a+w/;, where p and ¢ are real constants.

1T
Q@M - '—l;_'_ Yy s

rp -.-P.

In the Argand diagram below, the point (—2,3) represents the complex number z.

Show clearly, in the diagram below, the point representing w = z°

lmn%nny

un
&

23)

Question Three continue.
on the next page.

8)
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Extra space if required.
Write the question number(s) if applicable.

J‘xt Zu @; ke ) }L-—
I =g Gozolu AN
/. L qry il § o o
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B2 Sinbkl(x)
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Achievement

Subject: Calculus
Standard: 91577
Total score: 9
Q Grade Marker commentary
score
1a correct substitution using factor theorem and correct response, u grade
One A3 awarded. 1d correct algebraic manipulation to find the locus, but did not go
on to answer the question posed, u grade awarded.
2a correct rearrangement using the conjugate, and identifies a and b, u grade
Two A3 awarded. 2d found d using the factor theorem but unable to find the third
solution to the cubic equation, u grade awarded.
3a denominator rationalised and the expression simplified correctly and a
Three A3 identified, u grade awarded. 3b w calculated and clearly identified on the
Argand diagram, u grade awarded.






