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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

1. Given that z; =1 — 1,

(a) find arg(z). 2]
Given also that zo = 3 + 4i, find, in the form a + ib, a,b € R.

In part (b) and part (¢) you must show all your working clearly.

(b) 21292, [2]
(€ - 3
Total: 7
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

2.
z=2-3i
(a) Show that z? = —5 — 12i. 2]
Find, showing your working,
(b) the value of |22, 2]
(c) the value of arg (2?), giving your answer in radians to 2 decimal places. 2]
(d) Show z and 2? on a single Argand diagram. 1]

Total: 7
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

3. The complex numbers z; and z, are given by

z717=2—1 and 2 =-8+09i

(a) Show z; and z; on a single Argand diagram. 1]

Find, showing your working,

(b) the value of |z], 2]
(c) the value of arg z;, giving your answer in radians to 2 decimal places, 2]
(d) j—j in the form a + bi, where a and b are real. 3]

Total: 8
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

z=5—31 and w=2-+2i

Express in the form a + bi , where a and b are real constants,

(a) 2, 2
(b) = 3
Total: 5
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

5. The complex numbers z; and z, are given by
z1=2+81 and 2z =1-1i

Find, showing your working,

z
(a) =L in the form a + bi, where a and b are real.
22

21

(b) the value of

Y

Z2

(c) the value of arg ZL giving your answer in radians to 2 decimal places.

Z
22
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

(a) Find the modulus of z;. 1]

(b) Find, in radians, the argument of z1, giving your answer to 2 decimal places. 2]

The solutions to the quadratic equation

22-1024+28 =0

are zo and zs.

(c) Find 2, and z3, giving your answers in the form p +,/g, where p and ¢ are integers. 3]
(d) Show, on an Argand diagram, the points representing your complex numbers z1, 2o and z3. 2]
Total: 8
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

f(z) = (2* +4) (z* + 8z + 25)

(a) Find the four roots of f(z) = 0. [5]
(b) Find the sum of these four roots. 2]
Total: 7
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

f(x) = 2° + 2° + 44z + 150

Given that f(z) = (z + 3) (z? + ax + b), where a and b are real constants,

(a) find the value of a and the value of b. 2]
(b) Find the three roots of f(z) = 0. 4]
(c) Find the sum of the three roots of f(z) = 0. 1]

Total: 7
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

9. The roots of the equation
22— 82 +22:-20=0

are zi, 2o and zs.

(a) Given that z; = 3+, find 2, and zs. [4]
(b) Show, on a single Argand diagram, the points representing 21, z; and z3. 2]
Total: 6
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

10. Given that 2 — 4i is a root of the equation

Z+pr+qg=0
where p and ¢ are real constants,
(a) write down the other root of the equation, 1]
(b) find the value of p and the value of q. 3]

Total: 4
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

11.

z=-24-Ti

(a) Show z on an Argand diagram. 1]

(b) Calculate arg(z), giving your answer in radians to 2 decimal places. 2]
It is given that

w = a + bi, acR,beR

Given also that |w| = 4 and arg(w) = 5%,
(c) find the values of a and b, 3]
(d) find the value |zw| 3

Total: 9
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

12. Given that z = x + iy, find the value of x and the value of y such that [7]

z+3iz" = -1+ 13i

where 2* is the complex conjugate of z.
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

13. Given that 2 and 5 + 2i are roots of the equation

23— 122 + cx +d =0, wherec,d €R

(a) write down the other complex root of the equation. 1]
(b) Find the value of ¢ and the value of d. 5]
(c¢) Show the three roots of this equation on a single Argand diagram. 2]

Total: 8
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9FMO Unit Test — Core Pure — 02 AS Complex Numbers

14. Given that z; =3 + 2i and 2z = 12; 5i,
(a) find 2y in the form a + bi, where a and b are real. 2]
(b) Show, on an Argand diagram, the point P representing z; and the point @) representing zs. 2]
(c) Given that O is the origin, show that ZPOQ = 7. 2]

The circle passing through the points O, P and @ has centre C'. Find

(d) the complex number represented by C, 2]
(e) the exact value of the radius of the circle. 2]
Total: 10
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