Mg

fz)y=z'+az’ + bz +cz+d
where a, b, ¢ and d are integers.
The complex numbers 3 + i and —1 — 2i are roots of the equation f(z) =0

(a) Write down the other roots of this equation.

(b) Show all the roots of the equation f(z) = 0 on a single Argand diagram.

(¢) Determine the values of a, b, ¢ and d.
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Leave\
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. 3 71. . .
2. Given that x = 3 + Tl is a root of the equation
4¢3 - 19+ px +q =0
(a) write down the other complex root of the equation.
@
Given that x = 4 is also a root of the equation,
(b) find the value of p and the value of ¢.
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6. The complex number z is defined by

z=—/.+ 31 where/is a positive real constant

Given that the modulus of z1s 5

(2)

(b)

(©)

(d)

write down the value of 4

1)
determine the argument of z, giving your answer in radians to one decimal place.
(2)
In part (c) you must show detailed reasoning.
Solutions relying on calculator technology are not acceptable.
Express in the form a + 1b where a and b are real,
. z+3
(1) :
2-4
(i) 2
)

Show on a single Argand diagram the points 4, B, C and D that represent the complex
numbers

z+ 31
z, z%, 5 and z*

-4 (3)

~N
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2. The complex numbers z , z, and z, are given by
z,=2-1 z,=p—1 z,=p+i

2 3

where p is a real number.

%

. z . . . .
(a) Find -22 in the form a + bi where a and b are real. Give your answer in its

V4
1
simplest form in terms of p.

Given that GESE] 235

4

(b) find the possible values of p.

(&)

(C))
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5.

f(x) = (9x% + d)(x* — 8x + (10d + 1))
where d is a positive constant.

(a) Find the four roots of f(x) giving your answers in terms of d.

3
Given d =4

(b) Express these four roots in the form a + ib, where a, b € R.

2

(c) Show these four roots on a single Argand diagram.

2)
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4.

f(z)=22"-Z"+az+b
where a and b are integers.
The complex number —1 — 31 is a root of the equation f(z) =0

(a) Write down another complex root of this equation.

Oy

(b) Determine the value of @ and the value of b.

C))

(c) Show all the roots of the equation f(z) =0 on a single Argand diagram.
(2)
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2. The complex numbers z and z, are given by 5
Sas
z,=3+5i and z,=-2+6i SRR
o /
QRIS
(a) Show z, and z, on a single Argand diagram. ; -,
?2)
(b) Without using your calculator and showing all stages of your working,
(1) determine the value of |z1 |
1)
z
(ii) express — in the form a + bi, where @ and b are fully simplified fractions.
Z
3)
z
(c) Hence determine the value of arg—-
)
Give your answer in radians to 2 decimal places.
(2)
z
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4. The equation
xt A+ Bx’+ Cx +225=0
where 4, B and C are real constants, has
* acomplex root 4 + 3i
* arepeated positive real root
(a) Write down the other complex root of this equation.
1)
(b) Hence determine a quadratic factor of x* + Ax” + Bx* + Cx + 225
(2)
(c¢) Deduce the real root of the equation.
(2)
(d) Hence determine the value of each of the constants 4, B and C
3)
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1.

z,=3+3i1 z,=p+qi p,q€R

Given that \zlzz| = 1542

(a) determine |z2 \

2
Given also that p =—4

(b) determine the possible values of ¢

2

(c) Show z, and the possible positions for z, on the same Argand diagram.
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4. f(z) =2z"— 192’ + 4z + Bz — 156 S33558
where 4 and B are constants.
The complex number 5 —1i is a root of the equation f(z) =0 \

(a) Write down another complex root of this equation. S
ey SE

(b) Solve the equation f(z) = 0 completely. -
®)

(c) Determine the value of 4 and the value of B. \X
?2) S
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3. In this question you must show all stages of your working. 2\\
Solutions relying entirely on calculator technology are not acceptable. ?
SO
f(z) = 42° + pz? — 24z + 108 S?{i
é(
where p is a constant. ;::%\
.\;:’ﬁ-;;_\
Given that —3 is a root of the equation f(z) =0 E\
5768
(a) determine the value of p o
S
Q?) 2
D
(b) using algebra, solve f(z) = 0 completely, giving the roots in simplest form, :";
)
(c) determine the modulus of the complex roots of f(z) =0 3
@) :
(d) show the roots of f(z) = 0 on a single Argand diagram. 5
(2)
\_ ) i : :-\
B
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N
2. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Given that x =2 + 3i is a root of the equation
2x" — 8x* +29% — 12x +39=0
(a) write down another complex root of this equation.
ey
(b) Use algebra to determine the other 2 roots of the equation.
“)
(c) Show all 4 roots on a single Argand diagram.
(2)
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6.

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.
z=3+2i z,=2+3i zy=a+bi abeR

(a) Determine the exact value of |z, + z,|

235

4

Given that w =

(b) determine w in terms of a and b, giving your answer in the form x + iy,
where x,y e R

Given also that w = % + ﬁi

13

(c) determine the value of a and the value of b

(d) determine arg w, giving your answer in radians to 4 significant figures.

(2)

C))

2

2
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) 8358
f(z) =22+ pz* + gz — 41 ‘g
where p and ¢ are integers. __r\
Pt
The complex number 5 —4i is a root of the equation f(z) =0 %g
0
(a) Write down another complex root of this equation. *?“??\\
) i2
oo
(b) Solve the equation f(z) = 0 completely. \\%\
@ =
(c) Determine the value of p and the value of g. Qg\
(2)
When plotted on an Argand diagram, the points representing the roots of the equation
f(z) = 0 form the vertices of a triangle.
(d) Determine the area of this triangle.
(2)
\ )i
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-
9. Given that

3z-1_ A+5i
2 A-4

where A is a real constant,

(a) determine z, giving your answer in the form x + yi, where x and y are real and in
terms of 4.

C))
. T
Given also that argz = Z

(b) find the possible values of 4.
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In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

fz)= 2 =132 + 59z + p pel

Given that z =3 is a root of the equation f(z) =0

(a) show that p =87

(b) Use algebra to determine the other roots of f(z) = 0, giving your answers in
simplest form.

On an Argand diagram

» the root z =13 is represented by the point P

» the other roots of f(z) =0 are represented by the points O and R
the number z = -9 is represented by the point §

(c) Show on a single Argand diagram the positions of P, O, R and S

(d) Determine the perimeter of the quadrilateral POSR, giving your answer as a
simplified surd.

P 7 5 7 4 3 A 0 4 2 8

2

C))

(0))

(2)
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4.

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

The complex number z is defined by

z=-3+4

(a) Determine |22 - 3|

%

50
(b) Express — in the form kz, where £ is a positive integer.
z

(c) Hence find the value of arg[?j

z

Give your answer in radians to 3 significant figures.

3

3

2
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N
4. f(z) = 62° + Az* + Bz + C
where 4, B and C are integers.
. 2 17. . .
Given that z = 3 + Tl is a root of the equation f(z) =0
(a) write down the other complex root of the equation f(z) =0
ey
: 3. .
Given that z = - is also a root of the equation f(z) =0
(b) determine the value of 4, the value of B and the value of C.
)
(c) Show all the roots of the equation f(z) =0 on a single Argand diagram.
(2)
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5: The complex number z, is given by

Tr .. TIx
z =7 cos?+1sm?

where 7 is a positive constant.

Given that |zz,|=15

(a) state the value of .

1)

O
o
=2
o
Roxc}
s
o

bt 559

The complex number z, has modulus 5 m

5=
=
L
»
B
Ce)
m
>

Given further that z +z, is a real number,

(b) determine the possible complex numbers z, in the form a + bi where a and b
are constants.

(c) Show z, and the possible complex numbers z, on a single Argand diagram. s

(2)
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f(z) = Pz' — 362 + Q2" + 192z + 68
where P and Q are real constants.
Given that 3 + 51 is a root of the equation f(z) =0

(a) write down another root of the equation f(z) =0

 VAWVSIHINIALWMIONOG

(1)
(b) Hence determine a quadratic factor, with real coefficients, of f(z)
(2)
(c) Determine the value of P and the value of Q.
(5)
Without using a calculator,
(d) determine the other roots of the equation f(z) =0 giving your answers in e
simplest form. s
(2) E::‘,/
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