
Complex Numbers (FP2) 

Questions 
 
Q1. 
  

The transformation T from the z-plane to the w-plane is given by 

 

The transformation T maps the circle |z| = 1 in the z-plane onto the line l in the w-plane. 

(a)   Find a cartesian equation of the line l. 

(5) 

The circle |z − a − bi| = c in the z-plane is mapped by T onto the circle |w| = 5 in the w-plane. 

(b)   Find the exact values of the real constants a, b and c. 

(6) 

  

(Total for question = 11 marks) 

  

 
 
 
Q2. 
  

Sketch on an Argand diagram the region defined by 

 

On your sketch 

 

•  shade the part of the diagram that is included in the region 

•  use solid lines to show the parts of the boundary that are included in the region 

•  use dashed lines to show the parts of the boundary that are not included in the region  

  

(Total for question = 4 marks) 

  

 
 

 Ch.3 Complex Numbers PhysicsAndMathsTutor.com



Q3. 
  

A transformation from the z-plane to the w-plane is given by 

 

(a)  Show that the circle C with equation | z + i | = 1 in the z-plane is mapped to a circle D in 
the w-plane, giving a Cartesian equation for D. 

(4) 

(b)  Sketch C and D on Argand diagrams. 

(2) 

  

(Total for question = 6 marks) 

  

 
 
 
 
Q4. 
  

A curve C in the complex plane is described by the equation 

 

(a)  Show that C is a circle, and find its centre and radius. 

(4) 

(b)  Using the answer to part (a), determine whether z = 3 − 3i satisfies the inequality 

 

(2) 

(c)  Shade, on an Argand diagram, the set of points that satisfies both 

 

(4) 

  

(Total for question = 10 marks) 
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Q5. 
  

The point P in the complex plane represents a complex number z such that 

 

Given that, as z varies, the locus of P is a circle, 

(a)  determine the centre and radius of this circle. 

(6) 

(b)  Shade on an Argand diagram the region defined by the set 

 

(4) 

  

(Total for question = 10 marks) 

  

 
 
 
 
Q6. 
  

A complex number z = x + iy is represented by the point P in an Argand diagram. 

Given that 

| z − 3 | = 4 | z + 1 | 

(a)  show that the locus of P has equation 

15x2 + 15y2 + 38x + 7 = 0 

(2) 

(b)  Hence find the maximum value of | z | 

(3) 

  

(Total for question = 5 marks) 
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Q7. 
  

The locus of points z satisfies 

|z + ai| = 3|z – a| 

where a is an integer. 

The locus is a circle with its centre in the third quadrant and radius  

Determine 

(a)  the value of a, 

(4) 

(b)  the coordinates of the centre of the circle. 

(2) 

  

(Total for question = 6 marks) 

  

 
 
Q8. 
  

The locus of points z = x + iy that satisfy 

 

is an arc of a circle C. 

(a)  On an Argand diagram sketch the locus of z. 

(2) 

(b)  Explain why the centre of C has x coordinate 5 

(1) 

(c)  Determine the radius of C. 

(2) 

(d)  Determine the y coordinate of the centre of C. 

(2) 

  

(Total for question = 7 marks) 

  

 
 

 Ch.3 Complex Numbers PhysicsAndMathsTutor.com



Q9. 
  

A curve has equation 

 

(a)   Show that the curve is a circle with equation x2 + y2 – 20x + 36 = 0 

(2) 

(b)   Sketch the curve on an Argand diagram. 

(2) 

The line l has equation az* + a*z = 0, where a∈  and z∈  

Given that the line l is a tangent to the curve and that arg a = θ 

(c)   find the possible values of tanθ 

(5) 

  

(Total for question = 9 marks) 

  

 
 
 
 
Q10. 
  

A transformation from the z-plane to the w-plane is given by 

w = z2 

(a)   Show that the line with equation Im(z) = 1 in the z-plane is mapped to a parabola in the 
w-plane, giving an equation for this parabola. 

(4) 

(b)   Sketch the parabola on an Argand diagram. 

(2) 

  

(Total for question = 6 marks) 
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Q11. 
  

A complex number z is represented by the point P on an Argand diagram. 

Given that  

(a)  sketch the locus of P as z varies, 

(3) 

(b)  find the exact maximum possible value of |z| 

(5) 

  

(Total for question = 8 marks) 

  

 
 
 
 
Q12. 
  

A curve C is described by the equation 

 

(a)   Show that C is a circle, and find its centre and radius. 

(4) 

(b)   Sketch C on an Argand diagram. 

(2) 

Given that w lies on C, 

(c)   find the largest value of a and the smallest value of b that must satisfy 

a ≤ Re(w) ≤ b 

(2) 

  

(Total for question = 8 marks) 
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Mark Scheme – Complex Numbers (FP2) 
 
Q1. 
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Q2. 
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Q3. 
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Note that there may be attempts via identifying images of points on a diameter. If seen, send 
to review. 
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Q4. 
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Q5. 
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Q6. 
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Q7. 
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Q8. 
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Q9. 
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Q10. 
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Q11. 
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Q12. 
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