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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. ¢ = U 3
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(b) Dividing 2x> + 5x* + Ax + 7 by x + 3 gives a remainder of 16.

What is the value of A?
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(c) Solve the equation 5-x ;L,/x—p for x in terms of p.
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(d) Ifw=1+2i, find the value of w’ . = giving your answer in the form a + bi,
where a and b are real.

You must clearly show each step of your working.
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(e)

he locus described by |z -2+ 3i] = lz - 1| is a straight line.

Find the gradient of that line.
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QUESTION TWO

(@) Solve the equation x* — 6x + 12 = 0.

Write your answer in the form a £ Jb i, where a and b are rational numbers.
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(b) w=2+3iandv=>5+mi. o @n)Erm)
B \SE —Ta.

Find the value of m if uv =22+ 7i.
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(c) Solve the equation z° = —8k°, where k is real.

Write your solutions in polar form in terms of .
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4+2i
+i

=4/10.

You must clearly show each step of your working.
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(d) Prove that

(e) 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) vwneg;gqinmeﬁmna+bd—
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. 3w . 2 . .
by Ifv= 4013—4— and w= 6ClS-E, write the exact value .v% in polar form.

° ax -

(c) z=3-4iisone solution of the equation

22— 822+Bz-50=0.

Find the value of B.

(3 h) “8zu) s By foem

Z:’ (3‘ L‘) One soletion - ;ylLL,; (5*4.4 ) /

/ . [z u)] ’“’Lz—("m)x 21 (Bu)z‘t (%m)&%

tbaaas) (B 'csfzf,,.*@i“})(}%),

£ = z,,_—‘oz N Y T g0 Tz &Mf
/ R <25%-b3t4 12 4262 =80 <o - A 5’% +ka 3Fz-50

Bein LZ,

/

Calculus 91577, 2016

ot ,

ASSESSOR'S
USE ONLY




[

(d) Ifwuand v are complex numbers, prove that uv=1u-v.

[Vt 242

b §'Z( ,{_6\‘ -

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

Prove that uv is purely imaginary.
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Annotated Exemplar Template

Merit exemplar 2016

Subject:

Calculus Standard: | 91577 Total score: | 15

Q

Grade
score

Annotation

M5

This question provides evidence for M5 because the candidate has gained 1 r grade
for their efforts in part d)

a) The position of s on the Argand diagram is clearly identified.
b) The candidate has correctly found A by substituting f(-3) = 16.

c) The candidate has made a simple algebraic error, dropping the negative sign in
front of p.

d) The candidate has the correct solution and there is sufficient evidence of algebraic
manipulation.

e) The candidate has made an algebraic error by putting both expressions on the
same side of the equation.

M5

This question provides evidence for M5 because the candidate has gained 1 r grade
for their efforts in part d)

a) The candidate has the correct expression for a + V/bi, although the first equation on
the last line is not correct.

b) The working is correct but there is no statement of m.
c¢) The candidate has not made sufficient progress to be awarded a u grade.

d) The complex expression has been simplified but and the modulus has been
correctly calculated, a minor error in the working, a missing “+” sign has been ignored.

e) The quadratic has not been expanded correctly — no grade awarded.

M5

This question provides evidence for M5 because the candidate has gained 1 r grade
for their efforts in part c)

a) The denominator has not been successfully rationalised, because (vV3)” # 9

b) The complex numbers have been successfully divided in polar form, and the
answer is exact.

c) Correct solution using complex conjugate to find the quadratic factor.

d) The candidate has found that this statement is true for this pair of complex
numbers, but this in itself, is not a proof. A proof must only use general terms.

e) Not attempted.






