4

3  On a sketch of an Argand diagram, shade the region whose points represent complex numbers z
satisfying the inequalities [z — 3 —i| € 3 and |z| > |z - 4i]. [4]
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2 On a sketch of an Argand diagram shade the region whose points represent complex numbers z
satisfying the inequalities |z] < 3, Rez > ~2 and %n argz<m. [4]
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2 On a sketch of an Argand diagram, shade the region whose points represent complex numbers z
satisfying the inequalities [z + 1 -i|< 1 and arg(z - 1) € %1:. [4]
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2 On a sketch of an Argand diagram, shade the region whose points represent complex numbers z
satisfying the inequalities |z| > 2 and |z—1 +i| < 1. [4]
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2 On a sketch of an Argand diagram, shade the region whose paoints represent complex numbers z

satisfying the inequalities |z+2~3i| <2 and argz < %n. 4]
A
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2 On an Argand diagram, shade the region whose points represent complex numbers z satis{lying the
inequalities [z — 1 +2i| < |z] and |z-2| < 1. [5]
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3

On an Argand diagram, shade the region whose points represent complex numbers z satisfying the
inequalities |z — 2i| < |z +2 ~i| and O <arg(z+1) < in.
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1 The complex number z satisfies |z|=2and 0 <argz< %n.

(a) On the Argand diagram below, sketch the locus of the points representing z. 2]
(b) On the same diagram, sketch the locus of the points representing 22 2]
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. /
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3 (a) On an Argand diagram, sketch the locus of points representing complex numbers z satisfying
lz+3-2i]=2. [2]

T ¢ i [ I e 2
-1 v
U
(b) Find the least value of || for points on this locus, giving your answer in an exact form. [2]
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5 (a) On a sketch of an Argand diagram, shade the region whose points represent complex numbers z

satisfying the inequalities |z—4—2i| < 3 and | z| > |10-2z/.
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(b) Find the greatest value of argz for points in this region.
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9 (a) The complex numbers © and w are such that

u—w=2i and wuw=6.

Find & and w, giving your answers in the form x + iy, where x and y are real and exact. {51
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(b) On a sketch of an Argand diagram, shade the region whose points represent complex numbers z
satisfying the inequalities

|z-2-2i|<2, O<argz<ix and Rez<3. [51

3%
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5 (a) On asketch of an Argand diagram, shade the region whose points represent complex numbers z

satisfying the inequalities |z~ 3 —2i|<1andImz > 2. [4]
2
b 7

-

(b) Find the greatest value of arg z for points in the shaded region, giving your answer in degrees.
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4 (a) On askelch of an Argand diagram, shade the region whose points represent complex numbers z

satisfying the inequalities |z—4 ~3i|< 2 and Rez < 3. [4]
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(b) Find the greatest value of arg z for points in this region. 12}
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2 (a) On an Argand diagram, shade the region whose p’oints represent complex numbers z satisfying
the inequalities —_%n Sarg(z-1-2i) < %n and, Rez < 3. [3]

..lh-

CRe[R) 3

(b) Calculate the least value of arg z for points in the region from (a). Give your answer in radians
correct to 3 decimal places. [2]
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8 (a) Solve the equation (1 + 2i)w + iw* = 3 + 5i. Give your answer in the form x + iy, where x and y
are real. [4]
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(b) (i) On a sketch of an Argand diagram, shade the region whose points represent complex
numbers z satisfying the inequalities |z — 2 — 2i| < 1 and arg(z — 4i) > —}=. [4]

L'
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[

A 4

The shaded region on the Argand diagram shows points representing complex numbers z defined by
two inequalities. The shaded region is bounded by a circle and a line parallel to the real axis. The
boundaries of the region are included in the shaded region.

(a) Find two inequalities in terms of z that define the shaded region. [3]
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5 (a) On asketch of an Argand diagram, shade the region whose points represent complex numbers z
satisfying the inequalities {z+2|<2andImz > 1. 4]

(b) Find the greatest value of arg z for points in the shaded region. 2]
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6 (a) Onan Argand diagram shade the region whose points represent complex numbers = which satisfy

both the inequalities | z—4—3i|< 2 and arg(z—2—i) > 1. [5]
Im
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7 (a) Ona single Argand diagram sketch the loci given by the equations |z—3+2i|=2and

|w—3+2i|=|w+3—4i| where z and w are complex numbers. [4]
34k Q_QLWMW biecke § (3,°0) ol (-3,4)
X &
N ™ -3 2 hweset]  Optl: Fidl opation o
> . ‘ Perpendicer bgocdor 4y hekp
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R ke
AN X # 2y - 12:0
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W =Xt
(b) Hence find the least value of |z—w| for points on these loci. Give your answer in an exact form.
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10 The complex number 1 + 2i is denoted by u. The polynomial 2x> + ax? + 4x + b, where a and b are
real constants, is denoted by p(x). It is given that u is a root of the equation p(x) = 0

(a) Find the values of g and b.
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(b) State a second complex root of this equation. [1]
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(¢) Find the real factors of p(x). {2]
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(d) (1) On a sketch of an Argand diagram, shade the region whose points represent complex
numbers z satisfying the inequalities |z — u] < V5 and arg z < 1x. [4]

"M S Rus ey
/ Nee thar |u]= |1+21]
z W
=\
- P C’irde’&% % O‘i‘f’\'

(ii) Find the least value of Im z for points in the shaded region. Give your answer in an exact
form. (1]
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10 (a) The complex number u is defined by u = -L—l—_—i—-,—, where a is real.

21

(i) Express u in the Cartesian form x + iy, where x and y are in terms of a. {31
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Find the exact value of a for which argu* = 1x
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(b) (i) On a sketch of an Argand diagram, shade the region whose points represent complex
numbsers z satisfying the inequalities |z — 2i| < |z—1-i| and |z-2 -i| < 2. [4]

._...> ‘L
By
(i) Calculate the least value of arg z for points in this region. {21
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10 (a) The complex numbers v and w satisfy the equations
v+iw=35 and (1+2i)v—w=31

Solve the equations for v and w, giving your answers in the form x + iy, where x and y are real.

(6]
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(b) (i) Onan Argand diagram, sketch the locus of points representing complex numbers z satisfying
lz-2-3i|=1. (2]

(ii) Calculate the least value of arg z for points on this locus. [2]
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11 The complex number —v3 + i is denoted by u.

(a) Express « in the form re' where r >0 and —x < 8 < «, giving the exact values of r and . [2]
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(¢) (@ On a sketch of an Argand diagram, shade the reglon whose points represent complex
numbers z satisfying the inequalities 0 < arg(z — #) < im and Rez < 2. [4]

e |

fr;(?/)sz

4

(ii) Find the greatest value of |z] for points in the shaded region. Give your answer correct to
3 significant figures.

(2]
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10 The complex number —1 + v7i is denoted by u. It is given that  is a root of the equation

27 +3°% + 14x+k =0,

where k is a real constant.

(a) Find the value of k.

Le. factor:. $oomencs, Sbtinbion... L T oo
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2((A+aﬁéﬁ+14)"8-éﬁl(Lk’rlcnﬁJka

.........................................................................................

...........................................................................

........................................................................................................................................................

(b) Find the other two roots of the equation. [4]

Crelhicents. ool ool sa . Az = lelZi o
«

..............

ez L) (-

© UCLES 2022 % ‘ = ZJ/ _\_lJ 9709/32/M/322
[

.pastpaperpenguin.com
S rodk = ——Z’_

———
—_—



17

() On an Argand diagram, sketch the locus of points representing complex numbers z satisfying

the equation |z — u| = 2. 21
bu:"]%'ﬁi llgrcw\{:nﬁ(c.) VFaL 245
LyS
[
~el7 -
b 4
U -
‘ f o
T T T T ol\\ T T 7 L
«Lr -y z
NIt

(d) Determine the greatest value of arg z for points on this locus, giving your answer in radians. [2]
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LU T %

8 (a) Giventhat z = 1+yi and that y is a real number, express % in the form a+ bi, where a and b are
functions of y. [2]
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(d)
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On a single Argand diagram, sketch the loci given by the equations Re(z) = 1 and z—% = %:,
where z is a complex number. 7 [3]
T - }
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The complex number z is such that Re(z) = 1. Use your answer to part (b) to give a geometrical

description of the locus of % [
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