Edexcel Further Mathematics Complex numbers o

Section 2: Applications of de Moivre’s theorem

Section test

1) The complex number -2 + 2i can be written in exponential form as

(a) 2e3iT” | (b) 2\/_2_931‘”
©) 276 + (d) 2¢ 4

2) The complex number 26 can be written in Cartesian form as
@) —1++/3i (b) —/3+i
(c) 1-+3i (d) V3-i

3) The complex number —4/3+4i can be expressed in the form re'’ as

@ 8e5;” (b) 4e5_;ﬂ
(©) 4e’% (d) ge

4) e”” =R(cosa+isina), find the value of R and express « in terms of 6.

5) If z=cos@+isin@, the value of z3+i3 is
z

(@) 2isin360 (b) 2cos360
(c) isin36 (d) cos36

6) cos4d is equivalent to
(@) 8cos’@+8cos®O+1 (b) 8cos* #—8cos’ O +1
(c) 8cos*@—8cos’ -1 (d) 8cos* #+8cos” 6 -1

7) sin4@ is equivalent to
(a) 8cos®@sin@—4cosfsind (b) 4cos®@sin @ +4cos@sin b
(c) 4cos®@sin@—4cosdsing (d) 8cos® #sin & +8cossin &
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8) Which of the following equals cos® & ?

3c0s60+12cos48 +25¢c0s20 + 24 €c0s60+6¢c0s40+15c0s26 +10
@ (b)
64 32
© 2c0566+4c0s460+10cos26+16 (d) 17cos68+15c0s46 +17 cos 26 +15
32 32

9) If C=1+,C,coséf+,C,cos20+,C,cos3fand S =,C,sind+,C,sin20+,C,sin36, then
C +iS equals which of the following?

(8 L+(e”)’ (b) (L+e”)’
©) (1+e*) (d) 1+ (e’

sin@ sin26 sin3@ sin4é
- 92 + 23 Y
cosd cos28 cos3@ cos4dl
C=1- + ———t——
2 2 2 2
Then C—iS equals which of the following?

1 e Qif 2 aif 3 1 e aif 2 Qif 3
oL i) (]
aif aif 2 Qif 3 oif aif 2 aif 3
(©) 1+?—(?j +(?j - (d) 1—7+(?j —(?} +...

10) Let S= +..... and let
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Solutions to section test

1, The modulus of -2 + 2L is V27 +2% =242
Sinee -2 + 21 is in the second quadrant, the argument of -2 + 21 is given by
. 2 T 37
T +tan 1(—j:7z——=—,
) 4 4

So the exponential form is 24/2¢ *

2tr 2T, ., 2w
2, 2832 =2|cos—+ilsln—
=2 3
1 3,
=2 ——+£L
2 2
=1 ++/30

2, The modulus of —4+/z +4i is V42 +16 =Jo4 =2
Since —4@ + 41 s in the second quadrant, the argument of —4«/% +4i is given bg

; ; 1 T 57
7z+taw1( * J=n+taw1(——j:ﬂ——=—,
—43 N 6 o

sin

So the exponential form is ge ©

4, 2 =¢ps20+isinz6
so R=1 and a =220

5 z%=cpsz0+isinzl
z 7 =cos30—-1sinzl
Adding: z*+z7 =2c0s30
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6. cos40+isin46=(cosO+isin0)*
=00s* 0+ 4005 O(Lsin 0) + & eos™ O sin 0)* + 4 cos Oisin 0)° +(Lsin O)*
=c0s* O+ 4icos® Osin O —6eos® Osin® 0 —4icosOsin® O +sin* 0
cos 40 =Re(cos 40 +1isin )’
=cos* 0—Geos® Osin® 0 +sin* 6
=c0s* 0 —6cos® O(1 —cos® 0) + (1 —cos® 0)?
=cos* 0 —6eos® O+ecos® 0+1—2c0s* 0 +cos* O

=gcos*O—gcos? O +1

7 sin40 =tm(cos 0 +isin )’
=4c0s®Osin @ —4cosOsin®6
=4¢0s®Osin @ —4cosOstin O(1 —sin® )

=Qcos*Osin@—4c0s0sind

z+z™"
2
(z+zT)
26
Zf+ez’z 4152 'z + 2027z +152°z T +ezz " +z ¢
- o4
Zf+ez' +15z° +20+15z  +ez T+ ¢
- o4
zf+z+e(zt+z)+15(z7 +z %)+ 20
64
_2cosel+12c00540 + 3000520 + 20
- o4
_c0s6l0+ 600540 +15c0s20+10
- 22

g cosl=

cos? O
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9. Cc+His=1+,C,c0s0+,Cc0s20+,C_cos30+ ’L(Sc1 stin@+.c,stn20+.C  sin 39)
=1+,C,(cosO+isinb)+.C, (cos20 +isin20) +,C_(cos30 +isinz0)
=1 +3016£9 +30262'LH +30363i6’
=1 +3016w +302(ew)2 +303(ew)3

=(1+¢")

10, LS =1—

cos@ cos20 coszl0 L (sinf sin20 sinzl
+ . P - + +.....

2 32

2 2 2 2 2 2
B aosH+ts’m0+00529+i,st:29 00539+’Ls’m39+
5 e = T
819 8219 6319
=1 -——++ P + ..
2 2 2

. . 2 .
eLH ELH eL9 2
=1-——+|— | = — | +.....

2 2 2
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