1

(i)

(i)

(i)

Subsutute z = 1 +1 and obtain w=

EITHER:

R

EITHER:

R

Obtam a comrect solution in any form, e.g.

Obtain final answer ———+ —j
5

Complex Numbers MS 1

1+24

1+i
Muluply numerator and denominator by the conjugate of the denominator,
or equivalent
Simplify numerator to 3 + 1 or denominator to 2

3.1

Obtamn final answer S+ ;i , or equivalent

Obtain two equations in x and v, and solve for x or for ¥

Oibtain x = %m = % or equivalent

3.1

Obtan final answer S+ 1, or equivalent

Substitute w= z and obtain a 3-term quadratic equation in z,

eg iz +z-i=0

Solve a 3-term quadratic for =z or substiute =z = x + iy and use a correct
method to solve for xand v

Substitute w= x + iy and obtain two comrect equations in x and v by equating

real and imaginary parts
Solve for x and »

(5]

NER'
2

State or imply iw=-3+51

4-i

Carry out multiplication by ——

4-—1
-

. 7 23, .
Obain final answer —1—+—| or equivalent

Multiply w by = to obtain 17 +171

\ 3
State argw=tan ' = or argz = tan
q

1

-h|-—'

Stale argwsz = arg w+arg =

Confirm given result tan '

1

+tan 7 legitimately

| —

LA faa
£ | —

Bl

M1
Al

Al

M1
Al

Al

Bl

M1

Bl
M1

Al

Al

Bl
M1

Al

Bl
Bl
M1

Al

14]

14]

[3]

[4]



3 i)

(i)

(i)

4 (a)

(b)

Show win a relatively comrect position
Show w*in arelatively comect position
Show w* — w in a relatively correct position
State or imply that QA8 s a parallelogram

EITHER: Substitute for w and multiply numerator and denominator by 3 + 1, or equivalent

Simplify the numerator to 8 + 61 or the denominator to 10

Obtain final an.‘swcr%-—+ i or equivalent

5
OR: Substtute for &, obtain two equations in x and y and solve for x or for y
: _4 _3 ala
Obtain x= Tory=x,o0r equivalent

1 R i i' i
Obtain final answer T+, or equivalent

. - - -1

State or imply arg(u* w) =tan [%‘]

" . . * *
Substitute exact arguments in arg(s /u)=argy —argu
Fully justify the given statement using exact values

EITHER: Use quadratic formula to solve for w
Use i* =-1

- and w= -
2i+l 2i+1
Multiply numerator and denominator of an answer by —21+ 1, or equivalent

Obtain final answers +—2i and -1+ 2i

Obtain one of the answers W=

OR1: Multiply the equation by 1 — 21
Use i° =—1
Obtain 5% +4w(1-2i)-(1-2i)" =0 , or equivalent
Use gquadratic formula or factorise to solve for w
Obtain final answers +—3i and—1 +2i

OF2: Substitute w = x + 1y and form equations for real and imaginary parts
Use i* =-1
Obtain (x" —)" |- 4 +4x-1=0 and z{x’ — }+ Iy +4y+2=0 oe
Form equation in x only or ¥ only and solve
Obtain final answers 121 and -1+ 2i

Show a circle with centre 1 +1
Show a circle with radins 2

Show half-line arg =z = J;:r
Show half-line arg =z = —J4~:i'r
Shade the correct region

B1
B1
Bl
Bl [4]

Ml
Al

Al

Ml
Al

Al [3]

MI
Al [3]

M1
M1

Al

M1
Al

M1
M1
Al
M1
Al

M1
M1
Al
M1
Al

El
El

Bl
El
Bl

(]



o)
@) ()
®)

P

State modulus 24/2  or equivalent El
State argument —% 7 (or —60%) El
State answer 31.|'r§+~.|'r5 i Bl
EITHER: Substitute for z and multiply numerator and deneminator by
conjugate of iz M1
Simplify the numerator to 443 +4 1 or the denominator to 8 Al
Obtain final answer %'q'ri +41 Al
OR: Substitute for z, obtain two equations in ¥ and y and solve for x or
for y M1
Obtain x=2%+43 or y=1% Al
Obtain final answer %u@ + ll Al
Show peints 4 and B in relatively correct positions El
Carry out a complete method for finding angle 40B, e.g. calculate the
argument of :— M1
iz
Obtain the given answer Al

[3]



