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8FMO Unit Test — Core Pure — 2 Complex Numbers

f(2) = 2" +az® + bz* + ez + d

where a, b, c and d are real constants. The equation f(z) = 0 has complex roots zj, 7y, z3 and z4
When plotted on an Argand diagram, the points representing zi, 22, 23 and z; form the vertices

of a square, with one vertex in each quadrant. Given that z; = 2 4 37, determine the values of

a,b,c and d.
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8FMO Unit Test — Core Pure — 2 Complex Numbers

f(2) = 82% + 122% + 62 + 65.

Given that 1 — /3 is a root of the equation f(z) =0,

(a) write down the other complex root of the equation, 1]
(b) use algebra to solve the equation f(z) = 0 completely. 3]
(c¢) Show the roots of f(z) on a single Argand diagram. 2]
(d) Show that the roots of f(z) form the vertices of an equilateral triangle in the complex plane. 2]
Total: 8
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8FMO Unit Test — Core Pure — 2 Complex Numbers

3. (a) Sketch, on an Argand diagram, the set of points 3]

X:{ZE(C:\z—4—2i|<3}ﬂ{z€@:0§arg(z)§

N
W—/

On your diagram
(b) shade the part of the diagram that is included in the set,

(c) use solid lines to show the parts of the boundary that are included in the set, and use dashed

lines to show the parts of the boundary that are not included in the set.
(d) Show that the complex number z = 5 + 4i is in the set X. 3]

Total: 6
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8FMO Unit Test — Core Pure — 2 Complex Numbers

f(z) = 2° — 82% + pz — 24

where p is a real constant. Given that the equation f(z) = 0 has distinct roots

a,  and (a—l—g—ﬁ)
Q@

(a) solve completely the equation f(z) = 0 6]
(b) Hence find the value of p. 2]
Total: 8
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8FMO Unit Test — Core Pure — 2 Complex Numbers

5. Given that

2 =2+3i (1)
|21 20| = 39v/2 (2)
arg (21%2) = (3)

where z; and z, are complex numbers,

(a) write z; in the form r(cos@ + isinf) Give the exact value of r and give the value of 6 in 2]
radians to 4 significant figures.

(b) Find z, giving your answer in the form a + ib where a and b are integers. 6]
Total: 8
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8FMO Unit Test — Core Pure — 2 Complex Numbers

6. (a) Shade on an Argand diagram the set of points 5]

3
{zE(C:\z—l—i]§3}ﬂ{z60:%§arg(z—2)§ W}
The complex number w satisfies
lw—1—-i=3 and arg(w—2)=%

(b) Find, in simplest form, the exact value of |w]?. [4]

Total: 9
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8FMO Unit Test — Core Pure — 2 Complex Numbers

f(z) =2° +2* + pz +q,

where p and ¢ are real constants.
The equation f(z) = 0 has roots z1, 2o and z3.

When plotted on an Argand diagram, the points representing z1, zo and z3 form the vertices of

a triangle of area 35.

Given that z; = 3, find the values of p and q.

27
it

www.CasperYC.club/8FMO0 Last updated: February 3, 2026 Page 7 of 9 :IE E’ﬁ



8FMO Unit Test — Core Pure — 2 Complex Numbers

8. The complex numbers z; = —2,29 = —1 4+ 2i and z3 = 1 + i are plotted below, on an Argand

diagram for the complex plane with z = x 4 1y

YA
)
]

Z3

Z1

=V

(a) Explain why z1, 2o and z3 cannot all be roots of a quartic polynomial equation with real

coefficients.
(b) Show that arg (%) —z
(¢) Hence show that arctan(2) — arctan (3) = ()

(d) Copy Figure above and shade the set of points of the complex plane that satisfy the in-
equality

|z 4+2|<|z—1—1]

www.CasperYC.club/8FMO0 Last updated: February 3, 2026 Page 8 of 9

Total: 9




8FMO Unit Test — Core Pure — 2 Complex Numbers

9. Given that there are two distinct complex numbers z that satisfy [7]

{z:|z—3—5i\=2r}m{z:arg(z—2>:%”}

determine the exact range of values for the real constant r.
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