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Question Answer Marks Guidance 

5(a) Obtain Re   2z    B1 Allow 2 Re( ) 3z  

Condone strict inequalities throughout (a). 

The shading is to the RHS of the diagram. 

 Obtain answer of the form −z a b   M1 Accept equation or any inequality sign. 

Must have a complex and b real. 

Condone brackets in place of modulus for this mark.  

 Obtain answer 1 2i 2− +z    A1 OE 

( )1 2i 2− −z   

  3  

5(b) Identify the correct point B1 May be clearly indicated as a point on the diagram. 

May be ( )2,  3 2 .− −   

May be by attempt to solve (x – 1)² + (y + 2)² = 2² 
with x = 2. 

 Carry out a correct method for finding the least value of arg z M1  

 Obtain answer –61.8° or 298.2° or –1.08c or 5.2(0)c A1  

  3  

1
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6 Use quadratic formula to solve for w M1 ( )( )4 16 4 2 i 2 i

4 2i

−  − − +
=

+
w  

 Use i2 = –1 M1  

 
Obtain one of the answers 

4 2

   4 2

− −
=

+

i
w

i
 or 

4 2

  4 2

− +
=

+

i
w

i
  

A1 OE 

 Multiply numerator and denominator by conjugate of their denominator M1 Need some evidence of multiplying. 

 
Obtain final answers 

3 4
i

5 5
− +  and –1 [+ 0i] 

A1  

 Alternative Method for Question 6 

 Multiply the equation by 2 – i M1  

 Use i2 = –1 M1  

 Obtain 5w2 + 4(2 – i)w + (2 – i)2  A1 OE 

 Use quadratic formula or factorise to solve for w  M1  

 
Obtain final answers 

3 4
i

5 5
− +  and –1 [+ 0i] 

A1  
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3 ( )

( )

( )

( )

i 5 5 i

5 i 5 i

x y x y

x y x y

+ + − −


− + − −
 

*M1 Multiply numerator (and denominator) by the 

conjugate of the denominator. 

 Equate imaginary part of numerator to zero DM1 Numerator 

( ) ( ) ( )( )( )5 5 i 5 5 .x x y y y x xy= − + + + + − −   

 Obtain 5x y− =   A1 OE 

 Correct use of modulus and solve for x and y M1 ( )
22 25 17  5 4 0x x x x+ − =  − + =   

Or 5x y− =  and 4.xy = −  

 4 iz = −   A1  

 1 4iz = −   A1  

 Alternative Method for the first two marks of Question 3 

 
Quotient real 

5
 

5

x y

x y

+
 =

+
 

M1  

 Rearrange to linear form and simplify M1  

  6  

3
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6(a) Obtain 

3
4

i π

1 6ez =   B1  

 Obtain 

2
3

i π

2 3ez =   B1  

   SC B1 for both moduli correct or both arguments 

correct. 

  2  

6(b) A and B plotted correctly 

  

B1 

 
Follow their answers to part (a) 

 C and D plotted with angles relatively correct and the same stretch implied. 

 

B1FT C and D correct, or FT their A and B. 

  2  

6(c) Rotation 
π
2

 radians (anticlockwise), 

or rotation 
3π
2

 radians clockwise 

B1 Accept 90 .   

Not required to state the centre of the rotation, but 

B0 if an incorrect statement seen. 

 Enlargement (scale) factor 2  B1 Not required to state the centre of the enlargement, 

but B0 if an incorrect statement seen. 

Allow ‘expansion’ or ‘stretch’. 

  2  
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3 Show a circle centre (0, 3) B1 Allow for a circle in the correct place even if their 

scales require an ellipse. 

‘3’ marked on the axis, centre implied by vertical 

intercepts or dashes to indicate a scale. 

 Show a circle with radius 2 B1FT FT centre not at the origin.  

Consistent with their scale if they have unequal 

scales on the axes. 

 Show the point representing (1, 2) B1 Position can be implied provided there is some 

indication of scale, e.g. numbers or marks on the 

axes. 

 Show correct half-lines from (1, 2), one at an angle of 
1
4
π  and the other at an 

angle of 
3
4
π  

B1FT FT from their (1, 2) not at the origin.  

Correct lines can imply previous B1. 

Half-lines must be intended to be ‘symmetrical’. 

Angles consistent with their scale: correct lines need 

to pass very close to (0, 3) and (2, 3). 

 Shade the correct region 

 

 

 

 

B1 Dependent on all previous marks. 

 

  5  

5
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5 Square x + iy and equate real and imaginary parts to –1 and 4 5−  respectively *M1  

 Obtain equations x2 – y2 = –1 and 2xy = 4 5−  from their expansion A1  

 Working from two equations in two unknowns, eliminate one variable and find 

an equation in the other 

DM1 Do not condone incorrect algebra, e.g. 2 5 .x y= −  

 Obtain x4 + x2 – 20 = 0 or y4 – y2 – 20 = 0  A1 Accept 3-term equivalents. 

Condone missing “= 0” if implied by subsequent 

working. 

 Obtain answers ( )2 5i −  and no others A1 Must state the square roots, not x and y separately, 

and not coordinates. 

Do not allow 4  in place of 2. 

A0 if there are additional incorrect solutions. 

No working seen scores 0/5. 

  5  

6


