10.2 Answers

Further A-Level Pure M athematics, Core 2

Answer 1
(i)
(Ver1 - x)(WV@s1 +x) =% +1-%
-1
(i) Odd
(iii )
fo) = In(x+vVx2+1)

f(-x = In( (- x>+\/< X2 +1)
= Inl (=x) + VX2 1)

Complex Numbersl|

difference of two squares
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—In(Vxe+1 + x)_

- —In(x+vVx@+1)
= -

using the part (i) result

which is the definition of an odd function

f (x) is an odd function

(|
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Answer 2

METHOD 1

cos50 + isn50

C0S20 + isn20

METHOD 2
cos50 + i sin50

CosS26 + isn26

cos50 + isin50

= cos30 + isn30

Ccos20 — isn20

Ccos20 + isin20

Ccos20 — isn20

cos50 cos260 + sn50sin20 + i(sSn50 cos260 — cos50 sin 260 )

cos(50 — 20) + isn(50 — 260)

Answer 3

LHS =

1

cos30 + isin30

Il
5

cos220 — i cos20sin20 + i sin20 cos20 + sin? 20
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Answer 4

(i)

(coso + isin8)4 = 1 x (cos6)* x (isine)0
+ 4 x (cos6 ) x (isin@)1

+ 6 x (cosf)? x (isin6)2

+4x (coso)! x (isin0)3

)4

+1x(cos®)’ x (isng

cos(46) + isin(49) =

Binomial theorem

00540 + i 4cos39 shé — 6coszesin29

- i4cos€)sin30 + sin40

Matching real parts : cos(46) = cos* 6 — 6cos” 0 sin® 6 + sin

*o

Matching imaginary parts : sin(49) = 4cos°0sin® — 4cos6 sin° 6

LHS = cot 46
cos 40

sin49

cos?0 — 6cos?Asin?H + snto

1

costé

4cos30sinf — 4coshsindo

1 - 6tan?@ + tan*6
4tan 6 — 4tan30

_ 2 4
:1 6tan(9+tan¢9:RHS
4tan o (1 — tan? o)

1
costo

O
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(i)
X'+ a3 -6 —4x+1=0
Let x = tan @ in which case,
tan*0 + 4tan°0 — 6tan’6 — 4tand + 1 = 0

tan40 — 6tan2¢9 +1 4tan 6 — 4tan3(9

1 - 6tan?0 + tan*6

=1
4tan @ — 4tan30
cot40 = 1
tando = 1
7 St 97 137
=" g g
9_1 5t 9% 13x
167 167 167 16"
B 16/’ 16/’ 16/’ 16 /)7

Further solutions will simply start to duplicate these four
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Answer 5
C-iS=(cosf +isng)

+ %(00530 +19Nn30)

1 .
+§(00550 +isin50)

+
1 1
= e'9+—e'39+—é5‘9+
3 9
eie 3
= - X E
1—%e'2‘9
) 3¢l?
g 2
3cosf + 3isino 3-c0S20 +isn20

X
3 -c0s20 —isn20 3 -c0S20 +isn20

_ 9cosH) — 3coshcos20 + 3icosfsin20 + 9snd — 3isinfcos20 — 3sinPsin26
B 9 — 3c0s20 — 3c0S260 + cos?20 + Sin220

9coshd — 3(cos20cosh + sin26sing) + 9isind + 3 (Sin26cosh — cos20sind)

10 — 6cos26
9cos® — 3cosh + 9isnd + 3 snb
- 10 — 6c0s20
6cosd + 12 sno
B 10 — 6cos 26
3cosh + 6isné
B 5 — 3cos260
LC = 3cos 6 0
5 - 3cos26
and S = __osné
5 - 3cos20
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Answer 6

LHS = 14+ z+ 2+ ..+ 2
2 N1
JT J
= 1+enI +(e”') +...+(eﬁ')
n+1
(1 (1))
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- e
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1-en
~ 1 — enl e—ﬁl
1- ef
e
1+ eff e%I
= - X
1 ] _ A
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= RHS
This makes use of the following two results from Lesson 9 : Compare with Q3

Two Trigonometric Functions, as Exponentials

o cos(ng) = %(eine + e_ine) o sin(ng) = %(eine - e‘im)
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