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Complex edexcel
(lg\luestion Scheme Marks
umber
Q2 (@) | 22 =4v2-42i, -z<0, %
Ya
42 .
0 arg zl—! X
§4ﬁ
(442, -4+2)
2 2 H 1
— 4+/2 —4+/2 — /32 32 = 64 =8 A valid attempt to find the
' \/( \/_) +( \/_) " \/— modulus and argument of | M1
¢9=—tan‘1(%) = -z 442 - 442i.
2° = 8(cos(—%) + isin(-%))
1 _z _z Taking the cube root of the
So, z = (8)3 [cos[?‘j + isin(?“D modulus and dividing the | M1
argument by 3.
= 7= 2(cos(—%) + isin(-%)) 2(cos(—55) +isin(~5)) | AL
Also, 7° = 8(005(77”) " isin(%ﬁ)) Adding or subtracting 27 to the
5 oo\ i (o argument for z* in order to find | M1
or ' =8(cos(~%) +isin(-)) other roots.
= z = 2(cosz +isiniz) Any one of the final two roots | Al
and z = 2(COS(¥) + isin(%”)) Both of the final two roots. | Al
[6]

Special Case 1: Award SC: MIM1A1M1AOAO for ALL three of 2(cos% + isin %),

2(cos% +isin) and 2(005(%) + isin(%)) .

Special Case 2: If ris incorrect (and not equal to 8) and candidate states the brackets
() correctly then give the first accuracy mark ONLY where this is applicable.
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Question Scheme Marks
Number
4(a) Modulus = 16 Bl
27
Argument = arctan(—/3) =—
g ( \/_) 3 M1A1
3)
b
(®) 23 :163(005(2?”)+isin(2§))3 =16%(cos 27 +isin2 ) =4096 or 16 M1 Al
(2)
© w=16* (cos(ZZ) +isin(25))* = 2(cos(£j +isin (5]) (=+3+i)
3 3 5 5 M1 Alft
)
10
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Question Scheme Marks
Number
3.
@ | r=yE2+ @37 =4 B1
tand=—/3  (Also allow M mark fortand = +/3) M1
M mark can be implied 8y iz?n or = i%
6= 2_77 Al
3
3)
(b) Finding the &' root of their r =44 (=42) M1
For one root, dividing thei€ by 4: 0:2—:+4:% M1
For another root, add or subtract a multipleaf to their 8 and M1
divide by 4 in correct order.
Sn n n 2n
J Acosf +isin@) , wheregd=-"— -Z = == Al Al
4 'siné) 6' 36 3
(5)
8
Notes
(@) M1 Accept=y3 or +—
Al Accept awrt 2.1. A0 if in degrees.
(b) 2" M1 for awrt 0.52

15" A1 for two correct values
2" A1 for all correct values values in correct form and no more
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Qe
2
(@) z=5+v/3-5i=r(cos@+isin9)
r=+v(5"x3+5)=10 B1 (1)
5 /4 V4
argz =arctan| —-— |=—— or ——=x2n
(b) 9 ( c ¢3j 5 ( 5 ﬂj M1AL (2
w 2 1
—|=—==0r0.2
© z| 10 5 51 @)
w) 7 Vs 57 5t
ang| —|=——| % | == or —=£2n '
(d) g(zj 2 ( 6) 1 ( B ﬂ] MLAL (2

[6]
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Notes for Question 2

(@)

B1 for|z|=10 no working needed

(b)
5 5 53
M1 for argz = arctan| +—— |, tan(argz)=+—=, argz =arctan| +—— | or
) (WBJ (@rgz)= %575 @10 (5}

tan(argz) :J_r? OR use their |z| with sin or cos used correctly

Al  for = —% (or —%i Znﬁj (must be 4th quadrant)

()
Bl for

(d)
M1  for arg (ﬂJ :%—arg Z using their arg z
z

Al for5—ﬂ (or S—EiZnﬂj

12 12
Alternative for (d):
V6 -+/2)+(V6 +42)i
Find w_| )2(5 )
z

M1 from their w

N :

arg—
z

tan( Wj J6+2

arg w :S—ﬁ Al cao
z 12

Work for (c) and (d) may be seen together — give B and A marks only if modulus and argument are
clearly identified

ie 1 cos5—”+isin5—” alone scores BOM1A0
5 12 12
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%ﬂ?ﬁgg? Scheme Marks
4
(a) Assume true for n=k: z* =r"(coskg+isinko)
n=k+1: z'=(z"xz=)r*(coskd+isink@)xr(cosd+isino) M1
= r*(cosk@cos @ —sink@sin 6 +i(sinkd cos @ +cosk@sin 6)) M1
=r*(cos(k +1)@+isin(k +1)0) M1depAlcso
o _iftrueforn=k, also true forn=k +1
k=1 z'=r'(cos@+ising); Trueforn=1 . trueforalln | Alcso  (5)
Alternative: ~ See notes for use of re'’ form
37 .. 3«
b W =3| cOS— +isin—
157 . . 157
w :35(cos—+|sm—J M1
4 4
1 1. 2432 243V2.
W =243 —————i = - i or| oe Al 2
(m V2 j { 2 2 } @)

[7]
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Notes for Question 4

(a)

NB: Allow each mark if n, n + 1 used instead of k, k + 1

M1 for using the result for n=k to write z**(=z xz) = r (cosk@ +isink@) x r(cos @ +isin 0

M1 for multiplying out and collecting real and imaginary parts, using i* = -1
OR using sum of arguments and product of moduli to get r***(cos(k& +8) +isin (k& + 6))

M1ldep for using the addition formulae to obtain single cos and sin terms
OR factorise the argument r**(cos@ (k +1)+isin@(k +1))

Dependent on the second M mark.
Alcso for r* (cos(k +1)6 +isin(k +1)<9) Only give this mark if all previous steps are

fully correct.

Alcso  All 5 underlined statements must be seen

Alternative: Using Euler's form

7= r(cos@+ isin 9) =re' M1 May not be seen explicitly
N . . .
Zk+1:Zsz:(re|9) xre'? =k el y 1ol M1
— ki gilke1)o M1dep on 2" M mark
=r"+l(cos(k+1)0+isin(k +1)6’) Alcso
k=1 z'=r'(cos@+isino)
True for n =1 .. true for all n etc Al cso All 5 underlined statements must be
seen

(b)
M1 for attempting to apply de Moivre to w or attempting to expand w® and collecting real and
imaginary parts, but no need to simplify these.

Alcao for 243( t 1 j {: 243V2 243v/2.

NERVEL > 5 } (oe eg 3 instead of 243)




