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Prove that
cos3x = 4cos’z — 3cos .

Find and prove a similar result for sin 3z in terms of sin x.

(i) Let
(o) = / (7sinz — 8sin® z)dx.
0

Show that
I(a) = -8 +c+ 32,

where ¢ = cos a. Write down one value of ¢ for which I(«) = 0.

(ii) Eustace believes that

s n+1
o _ sin T
sin"xdz =

n-+1

forn=1, 2, 3,.... Show that Eustace would obtain the correct value of I(3), where
cos B = —%.

Find all values of « for which he would obtain the correct value of I(«).
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Prove that

tan (%ﬂ' — %ZL‘) =gsecr —tanzx. (*)

(i)  Use (%) to find the value of tan 7. Hence show that

8
g e V3+V2-1
#0 O B-V6+1

(ii) Show that
?fﬁ;i =24+V24+V3+6.

(iii) Use (*) to show that

tan4—187r:\/16+10\/§+8\/§+6\/6 -2-v2-V3-V6.
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1 1 T
By writing x = atan 6, show that, for a # 0, /22 dx = — arctan — 4 constant .
ac+x a a
l7'l'
2
(i) LetI:/ T e
o 1l4+sin“zx

(a) Evaluate I.

1—¢2
ir.

1
. . _ 1 _
(b) Use the substitution ¢ = tan 52 to show that /0 S dt = 3

1 1—t2
ii) Evaluat —dt.
(ii) Vauae/o e i
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(i) Find all the values of 6, in the range 0° < § < 180°, for which cosf = sin46. Hence
show that

sin 18° = i (\/5—1>.

(ii) Given that
4sin?z +1 = 4sin® 2z,

find all possible values of sinx , giving your answers in the form p + ¢v/5 where p and
q are rational numbers.

(iii) Hence find two values of a with 0° < a < 90° for which

sin? 3av + sin? 5o = sin? 6o .
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