QQQ - Statistics Yr2 - Chapter 1 - More complex numbers

Total Marks: 24
(24 = Platinum, 22 = Gold, 19 = Silver, 17 = Bronze)

A complex number z has modulus 1 and argument 6.

(a) Show that

1
z"+ — = 2cosnd, nelZt
z

(b) Hence, show that

1
cos'f = §(00549 + 4cos26 + 3)

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 + 21.

(a) Find the complex numbers represented by the points B and C, giving your answers in
the form x + 1y, where x and y are real and exact.

The points D, E and F are the midpoints of the sides of triangle ABC.

(b) Find the exact area of triangle DEF.

The infinite series C and S are defined by

1 1
C =cosf + 500556’+ Zc0596’+ §c05139+

| |
S =smf + —sin50 + —sin99 + —sin 1360 + ...
2 4 8

Given that the series C and S are both convergent,

(a) show that

C+i822_e4iﬁ'

(b) Hence show that

B 4sinf + 2sin 36
5 —4cos4d




Solutions

(a) z"+z" =cosnf +isinnd + cosnf —isin nd Ml 2.1
=2cosnf* Al* 1.1b

(2)
b) (z+27) =16cos* 6 Bl | 21
(z+z’1)4 =z 44z 1644z 427 Ml 2.1
=z4+z_4+4(22+z_2)+6 Al 1.1b
=2c0s46+4(2c0s26)+6 Ml 2.1
cost O = %(cos 46 + 4cos 20 + 3)* Al* 1.1b

6)

(7 marks)



Many other ways possible. See full ms from 2019 for additional solutions

a) Examples:
"c0s120 —sinl20\( 6 : )
. ][ ]:...ol'(6+21) —l+£i
sml120 cosl20 ) 2 2 2
or /10 2\ 4 s 2)) 2. . . (27
40 sarctan (< )+1smmarctan(< cos| — |[+1sin| —
(cosarctan(z)+isinarc ’111{6),[ [ 3 ] [ ; ]] M1 3 1a
or
\/40(cos(arctan(%)+2_T”)+isin(arctan{%)—l—%})
or
JA0e = (@) H¥)
(=3-+3) or (3v3-1)i Al 1.1b
(-3-+3)+(3v3 -1)i Al | LI1b
Examples:
"cos240 —sin240)(6 (
| ][ }=...or(6+2i) _L_ 5,
Sm240 cos240 )\ 2 . 2 2
or
. o~ ‘4z .. (4w
-\140(cosarc:tan(§}+1sma1‘cta11(§})[cos[ TJ—Hsml _%]J M1 3 1a
or
\,(40(cos(arctan(%)—l—"T‘T)—!—isin(arctan{%)—!—%})
or
JA0e = (@) H¥)
(—3++/3) or (—3V3-1)i Al | LIb
(=3++3)+(-3v3-1)i Al | LIb
(6)
(b) S 1 2 2 2 2 o
Way 1 Area ABC 3><5\/6 +27/6% +2%5in120
or MI 2.1
Area AOB = %«/62 +226> +27 sin120°
Area DEF = %ABC or %A()B dM1 3.1a
:§X40x£:% Al 1.1b
8 2 2
3



a) (
w1 C+1'S—c059+isi119+%(c0559+i5i1159)[+i(c0599+isi1199]+...J Ml 1.1b
_ 18 1 518 : l ne 4
—e 5e L+Ze } Al 2.1
i6
C+1S= o M1 3.1a
et
— % *
= Al 1.1b
4)
1) o . 1 o 1 . _ _
w2 C.+1S:cos8+1s:|119+;(c0539+1511138) +Z{c0596)+1s1u96]+... Ml 1.1b
C+iS—cos9+isi116+%(cos(9+isinr9)s[+%(c059+isin6’)§+...J Al 2.1
C4iS= cosé +1siné I M -
= .. - i s.1a
1—%(COSQ+151119)4 1—Le®?
2¢'? _ _
=5 * Al* 1.1b
L—€
(4)
(b) 1eif 9 _ oo
Way 1 T X = Ml 3.1a
4e'? 27 _
5 Yo Al 1.1b
4-2¢77 -2 +1
dcos@+41sinf —2cos36 + 2isin 36
5—2cos4f+2isin40 —2cos40 —2isin40 dM1 2.1
Dependent on the first M
dsin &+ 2sin 36 | .
S=— * Al* 1.1b
5—4cos4l
4)
(b) 2e' 2(cosO+isin@)  2—(cos40—isin40)
“va“'z ) = . X .. MJ. 3.].8
2—¢ 2—(cos40+isin40) 2—(cos40—isin40)
4cos@+4ismbE—2cosFcos48—2smBsin46 +2isin 46 cos 6 —2isin fcos 46 Al L1b
A4 cos’ 46 +sin” 46 — 4 cos 46 ’
dcos@+41sinf —2cos36 + 2isin 36
5—2cos46 +2isin48 —2cos46 —2isin 48 dM1 2.1
Dependent on the first M
dsin &+ 2sin 36 | .
S=— * Al* 1.1b
5—4cos46




