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QUESTION ONE

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

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

iy P=(4430, 9=(5,-1)

61

. =P+q
sl L . = ~48,0)4(971)
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" 2“ = S o
= _4 5 T e e KO e Real
¢ q.
24 -
‘_4"
|

(b) Dividing 2x> + 5x% + Ax + 7 by x + 3 gives a remainder of 16.
What is the value of A?
f(-3) = 20+651 +A=+1 1R
=250+ + b
=4~ A
3h = 14
A {15
(¢) Solve the equation 5 — Jx = \Jx—p for x in terms of p.

9~ (- fx-p)
stz FHtlnx
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(d) Ifw=1+2i, find the value of w*+ ——, giving your answer in the form a + bi,
where @ and b are real.

You must clearly show each step of your working.

W= (1tai )1+ ) = (3% 40)

W‘/lJr‘HJr‘ft . LO +/z(’5+4t>f(3:¢ )
=] 5 %
+Ar+4m e
~3+4t

W= L-ad

45 Do

(¢) The locus described by |z -2+ 3i| = lz - 1| is a straight line.

Find the gradient of that lind.
[2=24%i| = [z- i

2 +3il =lZ]
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QUESTION TWO
t%

(a) Solve the equation x?> — 6x + 12 =0.
A X + ¢

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

B b=
= (6= %U(rﬂ)

T

(b) u=2+3iandv=>5+mi.

Find the value of m if uv =22+ 7i.
W W= 047

(2+50)( 5+ Wi)

0 -gmi~ BT (2= ]
0 - 200 =15 0 +2m(-1)
0-5mi-15( =22+ 70
(L -5m( -22( =0

»(14 6m+zz> =i
K[Q (JWWQQ)L =()

~f—= JWH#%‘/

A

o

(c) Solve the equatlon 2% = —8k5, where k is real.

Write your solutivgs in polar form in terms of k.
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(d) Prove that

You must clearly sh

440 (-0 |
(1) (l"L)
4—qiraigal -

each step of your working.

—

(¢) Find the value of k if the equation 8 —x+2+/2x+ k = 0 has equal roots.
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QUESTION THREE

5
(a) Write 5 J‘ in th

7_+F (z W >

-5
- W’

e\form a+ bxfc_ .

\/7 405?&:”
W T

.3 . 2 : .
by Ifv= 40187:! and w\6ms—3§, write the exact value % in polar form.

(c) z=23-4iis one solution of the equation

72— 822+ Bz-50=0.

Find the value of B.
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(d) Ifuandv are complex numbers,

\l

prove that uv=u-v.
et u= @to) | y=Ced)|
=@- lat> C/dw

w /(a ol (wﬁt)
Z 6(( ”CuL{"LJU/'{'b@

u\f (0ot} (Ltall)

(¢) wand v are two complex numbers, such that |u + v|2 =|u—|".

Prove that uv is purely imaginary. A
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\ Extra paper if required. s

QuEsTION | Write the question number(s) if applicable. G e
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Annotated Exemplar Template

Achieved exemplar 2016

Subject: | Calculus Standard: | 91577 Total score: | 09
Q SIECE Annotation
score

This question provides evidence for A3 because the candidate has gained 2 u grades
for their efforts in parts a) and d)
a) The position of s on the Argand diagram is clearly identified.
b) The candidate has not equated f(-3) to 16.

L A3 c) The candidate has made no progress towards a solution
d) The candidate has correctly calculated w?, but has not successfully completed the
problem. The candidate has not been able to correctly multiply (1+2i)(1-2i).
e) The candidate has made no meaningful progress towards a solution.
This question provides evidence for N2 because the candidate has gained 1 u grade
for their efforts in part d)
a) The candidate has supplied the discriminant, not the solution to the quadratic.
b) All terms in line 2 should be positive.

2 N2 c¢) The candidate has made no progress towards a solution.
d) The complex expression has been simplified but the modulus has not been
calculated.
e) Not attempted
This question provides evidence for A4 because the candidate has gained 3 u grades
for their efforts in parts a), b) and d)
a) The denominator has been successfully rationalised
b) The complex numbers have been successfully divided in polar form.
c) The candidate has calculated Z° but has an error in the next term, which should be

3 A4 +56.
d) The candidate has not calculated the product of the conjugates, or simplified the
conjugate of the product.
e) Not attempted.






