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QUESTION ONE

(a) Complex numbers p and ¢ are represented on the Argand diagram.

If s = p + g, then show s on the Argand diagram below.

Imaginary
6..
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4..
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t Real
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: °
q
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(b) Dividing 2x* + 5x? + Ax + 7 by x + 3 gives a remainder of 16.

What is the value of A?
M piv = M AR W R
 PC3) =l . .
LRC)I S (D v A+ =N
A< -6

(¢) Solve the equation 5-x =./x— p for x in terms of p.
5o = AT xvP, xre.
as-lodaol = g-p
S+ P = lodx
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(d) Ifw=1+2i, find the value of w*+ %, giving your answer in the form a + bi,

ASSESSOR’S
where a and b are real.

USE ONLY

You must clearly show each step of your working.
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(e) The locus described by |z -2+ 3i’ = |z - 1| is a straight line.

Find the gradient of that line.
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QUESTION TWO

(a) Solve the equation x> — 6x + 12 = 0.

Write your answer in the form a=* Jb i, where a and b are rational numbers.

,1?,—67(-’(12. =0
& 1t-6r 4G - -1 +q
= (’X’K)L = -3
= T BEA3

(b) u=2+3iandv=>5+mi
Find the value of m if wv =22 + 7i.
wv = C1%ICE4mi)

= 10t 2mi #15/ - Jun

= (0-3m) 4 A 2mfis) = 9217
mER = QQW{C;D\!V"/?&MﬂjJM;’ .
A10-3m 22 or Amdrs =1
s Sy s ks
(c) Solve the equation z*> = —8k5, where £ is real. v’ o
Write your solutions in polar form in terms of 4. f _ ya f{\\
Vet ar (x) W

2 = AkF as (%4 2%&7 e -
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(d) Prove that

You must clearly show each step of your working.
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(¢) Find the value of k if the equation 8 —x+2+2x+ k = 0 has equal roots.
$-% 424214k =0 |
2 m = X -¥ /
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QUESTION THREE

5
(@) Write 5 NES in the form a+b+/c.

S 243
21‘4’3 2""’3

-
-

= [0-59

(b)

va=4ci53—;- and w=6cis2Jt

write the exact Value

[0~ (A3

- '

m polar form.

(¢) z=3-4iis one solution of the equation
—822+Bz-50=0.
Find the value of B.
/& 2 = 34 %hew o= 3 4(7 60‘7)6174/&
‘ V"Q‘t theovan Et‘ \/adas , {vmu/m/ ,
LAprY = 2, 431406 23 - =2
) 3yt My + 23 =5
i’ %317\ 5

APt AY ARY =

212yt 2133 12, }3 =
(ui3u) + (U () + (746)Q2) =8
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(d) Ifwuand vare complex numbers, prove that wv=1u-v ASEONLY
/&./, w = ath, vz e di -
b WV = Cathi) Ceidy) = (orbid(e-di)
= ac ¢ adi tbg - bol = ac - adi -bei -l
= gc -bd +4(qd +bc) = ac-hd -« Gdtl)
W = acbd - (adtbe) = v
o QRED  siuce LHS =puc.
(e)

2 2
u and v are two complex numbers, such that |u+v|" =|u—|

Prove that uv is purely imaginary.
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Annotated Exemplar Template

Excellence exemplar 2016

Subject: | Calculus Standard: | 91577 Total score: | 24
Q SIECE Annotation
score

This question provides evidence for E8 because the candidate has gained 1 e grade
for their efforts in part e)
a) The position of s on the Argand diagram is clearly identified.
b) The candidate has correctly found A by substituting f(-3) = 16.

1 E8 c¢) The candidate has correctly rearranged to give x in terms of p
d) The candidate has the correct solution and there is sufficient evidence of algebraic
manipulation.
e) The candidate has correctly use the general expressions for the moduli, gone on to
calculate the equation of the locus and explicitly stated the gradient of the line.
This question provides evidence for E8 because the candidate has gained 1 e grade
for their efforts in part e)
a) The candidate has the correct expression for a + Vbi.
b) The candidate has the correct value for m.

2 E8 c) The candidate has correctly used De Moivre’s Theorem to identify all 3 roots.
d) The complex expression has been simplified and the modulus has been correctly
calculated.
e) The equation has been rearranged into a quadratic, and k has been found by
solving for the discriminant equal to 0.
This question provides evidence for E8 because the candidate has gained 1 e grade
for their efforts in part e)
a) The denominator has been successfully rationalised and the solution given in the
correct form.
b) The complex numbers have been successfully divided in polar form, and the
answer is exact.

3 E8 c) The missing factor has been found using a variant of sums and products of roots
and thence B.
d) A clear, easy to follow proof, keeping generalised complex numbers.
e) Moduli found and condition found. Shows that the conjugate of uv is purely
imaginary although the last statement is only true if bc > ad.






