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1. A student was asked to answer the following:

For the complex numbers z =3 —3i and z, = V3 +1i, find the value of arg a
Z
The student’s attempt is shown below.

. 3 T \\

k _ a2 2 \

Linel —» arg(z,) = tan (3) 4 5
| (1) = |

Line 2 —'_> arg(z,) = tan B) "6
| : I ER IEEY :
Line 3 — z, arg(z,)
| 4 |

| \4)/ _3 |

Line4 ———» - (7[) - 5 5
| 6 |

The student made errors in line 1 and line 3
Correct the error that the student made in

(a) (1) line 1

(ii) line 3
2
(b) Write down the correct value of arg j—l
2 (1)
.
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.
z, =-4+4
(a) Express z, in the form r(cos@ +isin®), where reR, >0 and 0 <0 <27

( 170 . . l77rj
z. = 3| cos—— + 1sIn——
12 12

2

(b) Determine in the form a + ib, where a and b are exact real numbers,

z
i —
ZZ

(c) Show on a single Argand diagram

z
(i) the complex numbers z , z, and —

%

(i1) the region defined by {z eC: |Z - Zl| < |Z - 22|}

2

(2)

C))
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3. (i) Shade, on an Argand diagram, the set of points for which

|z=3| < |z+ 61|

(&)

(i) Determine the exact complex number w which satisfies both

arg(w—2)=§ and arg(w+1)=%
(6)
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-
4. Given that
z, =2+3i 55
|le2| =392 8
T Z
arg(zz,) = Z 9
B
where z, and z, are complex numbers, o
(a) write z, in the form r(cos@ + isin®) E
S
Give the exact value of 7 and give the value of € in radians to 4 significant figures. :;_;>_ 3
(2) =
(b) Find z, giving your answer in the form a + ib where a and b are integers.
(6)
o J
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5. (a) Shade on an Argand diagram the set of points

{zeC:|z—1—i|<3}nDe(C: %ﬂ

= <arg(z - 2) <

NG
|| |

The complex number w satisfies

lw-1-1i] =3 and arg(w-2) =

NG

(b) Find, in simplest form, the exact value of |w|?

()

(4)
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The complex numbers z, =-2, z, =—1+2i and z; =1+1 are plotted in Figure 1, on an
Argand diagram for the complex plane with z = x +1iy

(a) Explain why z,, z, and z, cannot all be roots of a quartic polynomial equation with
real coefficients.

2)
(b) Show that arg (ﬂJ _

34

0005

L)

7
4 3)

RS
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(c) Hence show that arctan(2) —arctan (éj = %

MW LO

2

o
RS

A copy of Figure 1, labelled Diagram 1, is given on page 12.
(d) Shade, on Diagram 1, the set of points of the complex plane that satisty the inequality
lz+2|<|z—-1-1]
(2)
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(
7. (i) (a) Show that
25 ++311 — k(1 +1)
where £ is a constant to be determined.
(Solutions relying on calculator technology are not acceptable.)

3)

Given that

* nis a positive integer

2+3i)

. ( 5+i) is a real number

(b) use the answer to part (a) to write down the smallest possible value of n.
ey

(i1)) The complex number z = a + bi where a and b are real constants.

Given that

o |2'1=59049

+ argE)=-2F

determine the value of a and the value of b.
“)

\ )i
14
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Given that z=a + b1 is a complex number where a and b are real constants,

(a) show that zz* is a real number.

(2)
Given that
e zz*¥=18
z 1 42
=it
(b) determine the possible complex numbers z
3)
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9.

Given that on an Argand diagram the locus of points defined by ‘z +5-121|=101s
a circle,

(a) write down,
(1) the coordinates of the centre of this circle,

(i1) the radius of this circle.

(b) Show, by shading on an Argand diagram, the set of points defined by

|z+5-12i| < 10

(c) For the set of points defined in part (b), determine the maximum value of ‘z‘

The set of points 4 is defined by
A={z:0<arg(z+5-20i) <} N {z:|z+5 - 12i] < 10}

(d) Determine the area of the region defined by A4, giving your answer to
3 significant figures.

2
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10. Given that there are two distinct complex numbers z that satisfy

3z

{z:|z—3—5i|=2r}m z:arg(z —2) = 2

determine the exact range of values for the real constant r.
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Figure 1

Figure 1 shows an Argand diagram.

The set P, of points that lie within the shaded region including its boundaries, is defined by

P={zeC:a<

z+b+ci| < d}

where a, b, ¢ and d are integers.

(a) Write down the values of a, b, ¢ and d.

3)
The set Q is defined by
O={zeC:a<|z+b+ci|<d}n{zeC:|z—1i|<|z-3i|}
(b) Determine the exact area of the region defined by Q, giving your answer in
simplest form.
Q)

P 6 6 7 9 0 A0 1 2 3 2
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12. (a) Express the complex number w = 4 3/— 4i in the form 7 (cos 6 + i sin 6)
where r >0 and 7 < 0 <7«

(b) Show, on a single Argand diagram,

(1) the point representing w

(ii) the locus of points defined by arg(z + 10i) =

S

T
(c) Hence determine the minimum distance of w from the locus arg(z + 10i) = 3

(C))

(©)

(©)

.
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13. The locus C is given by

|z-4|=4
The locus D is given by

arg z =z
3

(a) Sketch, on the same Argand diagram, the locus C and the locus D

“)

The set of points A4 is defined by
A:{ze(C:|z—4|<4}m{ze(C:O <argz<%}

(b) Show, by shading on your Argand diagram, the set of points A4

1)
(c) Find the area of the region defined by 4, giving your answer in the form pm + qx/g

where p and ¢ are constants to be determined.
“4)

J

P 7 5 6 8 3 A o0 1 2 3 2

OO
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14. In an Argand diagram, the points 4 and B are represented by the complex numbers
—3 + 2i and 5 — 4i respectively. The points 4 and B are the end points of a diameter of
a circle C.

(a) Find the equation of C, giving your answer in the form
lz—al=b aeC, beR

The circle D, with equation |z — 2 — 3i| = 2, intersects C at the points representing the
complex numbers z, and z,

(b) Find the complex numbers z, and z,
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15. In an Argand diagram, the points 4, B and C are the vertices of an equilateral triangle
with its centre at the origin. The point 4 represents the complex number 6 + 2i.
(a) Find the complex numbers represented by the points B and C, giving your answers in
the form x + iy, where x and y are real and exact.
(6)
The points D, E and F' are the midpoints of the sides of triangle ABC.
(b) Find the exact area of triangle DEF.
3)
. J
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16. (i) The point P is one vertex of a regular pentagon in an Argand diagram.
The centre of the pentagon is at the origin.

Given that P represents the complex number 6 + 61, determine the complex
numbers that represent the other vertices of the pentagon, giving your answers in the

form r(cos @ +1isinf),where r€ R, r>0 and 0< 0 < 27

(i1) (a) On a single Argand diagram, shade the region, R, that satisfies both

1
— T

‘z—2i‘<2 and r<argz <

W | =

(b) Determine the exact area of R, giving your answer in simplest form.
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