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1. Solve the equation
z2-32i=0

giving each answer in the form re' where 0 < 0 < 2z
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2. (a) Express the complex number 183 +/18i in the form

r(cosf +isinf) < O<7n

(b) Solve the equation
zt =183 — 18i

giving your answers in the form re” where —7 < 0 < &
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Express the complex number

4 4-3i

in the form r(cosf + isinf), where » >0 and -t < O < 7w

(b) Solve the equation
ZH+4+43i=0

giving your answers in the form re”, where » > 0 and -7 < § <z
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-
4.
z=6-6,/31
(a) (i) Determine the modulus of z
m)ﬁmwmmﬂwmgmmndzm—z
3 3
3)
Using de Moivre’s theorem, and making your method clear,
(b) determine, in simplest form, z*
(2)
(c) Determine the values of w such that w” = z, giving your answers in the form a + ib,
where a and b are real numbers.
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( )

5. The complex number z, is defined as

St . . 5Sm
COS— +1sin—
12 12

3
I

cos— —1sin—
3 3

(a) Without using your calculator show that

2 . . 2w
Z, = cOS— +1sin—
3 3

“)
(b) Shade, on a single Argand diagram, the region R defined by
T
|z—zl| <1 and Ogarg(z—zl)<7
)

Given that the complex number z lies in R

(c) determine the smallest possible positive value of argz
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( )
6. (a) Determine the roots of the equation
=1
giving your answers in the form ¢” where 0 < 6 < 27
(2)
(b) Show the roots of the equation in part (a) on a single Argand diagram.
(2)
(c) Show that
(V3 + 1)6 — _64
(2)
(d) Hence, or otherwise, solve the equation
2’ +64=0
giving your answers in the form re¢” where 0 < 6 < 27
3)
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**‘

(
7. 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
(2)
177 . . 17n
z,= 3(COSF + 1smvj
(b) Determine in the form a + ib, where a and b are exact real numbers,
(i) =
ZZ
(2)
(i) (=)’
(2)
(c) Show on a single Argand diagram
(i) the complex numbers z, z, and j—l
2
(i1) the region defined by {z eC: |Z - Zl| < |Z - 22|}
“4)
) X //
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r

8. (i) Given that

. Sz,
=i

z =6¢° and z,= 6«/§ez

show that

27 .
=i

_ 3
z,tz,= 12e

3)
(i1) Given that

27
arg(z—95) = 3

determine the least value of |z| as z varies.
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9. The complex number z = ¢"’, where € is real.

(a) Show that
|
Z"+ — =2cosnb
z

where 7 is a positive integer.

(b) Show that

1
cos 6 = E(cos59+ 5cos36+ 10cosb)

(c) Hence, making your reasoning clear, determine all the solutions of
cos50+ 5co0s30+ 12cosf=0

in the interval 0 < 0 < 27
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(a) Given

1
"+ —=2cosnfd neN
Zn

show that

32c0s°0 =cos60+ 6¢cos46 + 15¢c0s20+ 10

3)
VA .
R\i
P
x=4
Figure 1 Figure 2
Figure 1 shows a solid paperweight with a flat base.
Figure 2 shows the curve with equation
y=Hcos3(§) -4 <x<4
where H is a positive constant and x is in radians.
The region R, shown shaded in Figure 2, is bounded by the curve, the line with equation
x = —4, the line with equation x = 4 and the x-axis.
The paperweight is modelled by the solid of revolution formed when R is rotated 180°
about the x-axis.
Given that the maximum height of the paperweight is 2 cm,
(b) write down the value of H.
(1)
(¢) Using algebraic integration and the result in part (a), determine, in cm?, the volume
of the paperweight, according to the model. Give your answer to 2 decimal places.
[Solutions based entirely on calculator technology are not acceptable.]
C))
(d) State a limitation of the model.
(1)
P71 7 7 6 A 0 2 2 3 2
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11. (a) Use de Moivre’s theorem to prove that

sin70 = 7sin@ — 56sin*0 + 112sin° 6 — 64sin’ 0

(b) Hence find the distinct roots of the equation

1+ 7x =563+ 112x° — 64x" =0

giving your answer to 3 decimal places where appropriate.
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55

12. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Use de Moivre’s theorem to show that

.4 )
cosSx = cosx(asm x + bsin x+c)

where a, b and c are integers to be determined.

4)
(b) Hence solve, for 0 < 6 < %
cos 50 = sin20 sin @ — cos 0

giving your answers to 3 decimal places.

(C))
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s

13. The points representing the complex numbers z, =35 - 251 and z, =-29 + 391 are

opposite vertices of a regular hexagon, H, in the complex plane.
The centre of H represents the complex number o

(a) Show that a =3+ 71

1+1
Given that f = _641

(b) show that

Pz, —a)=1

The vertices of H are given by the roots of the equation

(fz-a)°=1

(c) (i) Write down the roots of the equation w® =1 in the form re"

(i1) Hence, or otherwise, determine the position of the other four vertices of H,
giving your answers as complex numbers in Cartesian form.
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14. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(a) Use De Moivre’s theorem to show that

c0s66 = 32cos’ 0 — 48cos’ 6 + 18cos*H — 1

“4)
(b) Hence determine the smallest positive root of the equation
48x° - 72x* +27x* - 1=0
giving your answer to 3 decimal places.
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55
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15. (a) Use de Moivre's theorem to show that

sin50 = 16sin’ @ — 20sin*@ + 5sind

(b) Hence determine the five distinct solutions of the equation

1
16x° —20x3+ 5x + g =0

giving your answers to 3 decimal places.

(c) Use the identity given in part (a) to show that

J4(4sin50 — 5sin’ 0 — 6sin0)d0 = a\/a +b

0

where a and b are rational numbers to be determined.
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16. (a) Use de Moivre’s theorem to show that

4tanf — 4tan’ 6

tan40 = > Z
1—6tan" @ + tan" 0

(b) Use the identity given in part (a) to find the 2 positive roots of
X236 —-2x+1=0

giving your answers to 3 significant figures.

()

(&)

Leave
blank

P 6 0 7 0 4 A 0 2 6 3 2

%
Dol

KRR

OO
RS
ogosese

o205

08

55
oo
<

<

(95
%
(030

o%

55
X KK
otode%s
Sotodels

%5

2K
2050009
KRR

%

0200

< X
9%,
o
<N

&

QK
K5
325

0%

%
X

X
0%
(K
38

X
*

2

g

5
b5

X
O

XX

s
A S
I

Reseseseses
SoSoseseses
Basotoseteses
SRRXK



0%

XKL
6% %

o
%%
558
&L

255

199%6%%

696%6%%%

090 %%%%
SR
305
$%a%%

QIR
&

S

X

OO

KRR
0K
pesetetedel

00
33
62

X%
099

%
00

RKKE
ZRRRRLRLRLRRRIRLIRLR,

O
XX

0
Ve

ARER
SIS

e

osetele
HSARI
fodeSosods
25
242%!

00
%

%02
<3
"nEr
atate
obotes

bete%ete%

000,00,
R

L
Soe

bee%

bt

e

=
K
XX

be2e%

X
e

XX
%
]
b,
2
X

o5

A

XK
X XK
<IN
Y
X XK XK
KR

<>
K5
bees
s
o
p2e%

<
02
X
X
o2

<
X
"'t

R
X%

KRS

<

o%
et

R
0%

i
oSosed
ZRLRKR

XX

o

'R
W

S
KL
XX

Question 16 continued

Leave
blank

J

33

Turn over »



	Pages from Y2 - Roots of Unity and De Moivre's Theorem D, Q, P, C, T.pdf
	Y2 - Roots of Unity and De Moivre's Theorem D, Q, P, C, T.pdf
	Y2 - Roots of Unity and De Moivre's Theorem D, Q, P, C copy.pdf
	Y2 - Complex Numbers (DMT and roots of unity).pdf
	Pages from Edexcel - A-Level Further Maths - CP1 - JUN 22.pdf
	Pages from Edexcel - A-Level Further Maths - CP1 - JUN 23.pdf
	Pages from Edexcel - A-level Further Maths - CP1 - JUN 24.pdf
	Pages from Edexcel - A-level Further Maths - CP2 - JUN 22.pdf
	Pages from Edexcel - A-level Further Maths - CP2 - JUN 23.pdf
	Pages from Edexcel - A-level Further Maths - CP2 - JUN 24.pdf
	Pages from Edexcel - A-level Further Maths - CP2 - NOV 20.pdf

	Year 2 Complex Numbers (from F2 IAL).pdf
	Pages from Edexcel · International A-level Further Maths · Further Pure 2 · January 2024.pdf
	Pages from Edexcel · International A-level Further Maths · Further Pure 2 · January 2022.pdf
	Pages from Edexcel · International A-level Further Maths · Further Pure 2 · January 2023.pdf
	Pages from Edexcel · International A-level Further Maths · Further Pure 2 · June 2021.pdf
	Pages from Edexcel · International A-level Further Maths · Further Pure 2 · June 2022.pdf
	Pages from Edexcel · International A-level Further Maths · Further Pure 2 · June 2023.pdf
	Pages from Edexcel · International A-level Further Maths · Further Pure 2 · June 2024.pdf
	Pages from Edexcel · International A-level Further Maths · Further Pure 2 · November 2020.pdf
	Pages from Edexcel · International A-level Further Maths · Further Pure 2 · November 2021.pdf






