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DeMoivre’s Theorem and Applications To Trigonometry (From OCR 4727)

Q1, (Jun 2007, Q5)

(i) Use de Moivre’s theorem to prove that

cos60 = 32cos® @ — 48 cos’ 0 + 18 cos’ 6 — 1. [4]
(ii) Hence find the largest positive root of the equation
64x° — 96x" + 36x° -3 = 0,
giving your answer in trigonometrical form. [4]
Q2, (Jun 2008, Q4)
(i) By expressing cos 6 in terms of ¢'” and ¢ 7%, show that
cnssﬂsll—ﬁ[cnsiﬂ+ﬁcns3ﬂ+ 10cos 8). [5]
(ii) Hence solve the equation cos50 + 5cos30 +9cos@=0for0 < O < 1. [4]
Q3, (Jan 2009, Q8)
(i) By expressing sin @ in terms of e'® and e, show that
sin® @ = —5(cos 60 — 6cos 40 + 15 cos 26 — 10). [5]
(ii) Replace 6 by [é?f — B} in the identity in part (i) to obtain a similar identity for cos® 8. [3]
Ln
(iii) Hence find the exact value of L (sin® @ — cos® @) d#. (4]
Q4, (Jan 2010, Q7)
(i) Solve the equation cos 66 =0, for 0 < 0 < m. [3]
(ii) By using de Moivre’s theorem, show that
cos60 = (2cos’8 —1)(16¢cos*0 — 16cos’ 8 + 1). [5]
(iii) Hence find the exact value of
cos(+57) cos(57) cos(5m) cos(B7),
justifying your answer. [5]
Q5, (Jun 2013, Q8)
(i) Use de Moivre’s theorem to show that cos 56 = 16 cos’ 8 — 20cos 8 + 5cos6. [5]
(ii) Hence find the roots of 16x* — 20x* + 5 = 0 in the form cosa where 0 < a < 7. (4]

(iii) Hence find the exact value of cos %j’r.
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Q6, (Jan 2013, Q7)
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Let S=c“+e*®+e*+... +e'%,

(i) (a) Show that, for 6 # 2nz , where n is an integer,

c%ie(cmie —)

= 2isin(%9) -
(b) State the value of S for 6 = 2nz , where n is an integer. 1]
(ii) Hence show that, for 8 # 2n7 , where n is an integer,
sin(%e) I
cosO + cos20 + cos30 + ... +cos 100 = ——— — —. (3]
2 sin(%G) -
(iii) Hence show that 6 = ﬁﬂ is a root of cos@ + cos20 + cos30 + ... + cos 100 = 0 and find another
root in the interval 0 < 8 < %ﬂ. (4]
Q7, (Jun 2014, Q7)
(i) By expressing sin6 1n terms of e'? and e %, show that
sin’ @ = =(sin 56 — 5sin 360 + 10sinH). 4]
(ii) Hence solve the equation
sin50+4sinf = 5sin 30
for —%H%Bé%ﬂ. [4]
Q8, (Jun 2016, Q7)
(i) Use de Moivre’s theorem to show that
sin66 = cosB(6sin®—32sin’ 0 +32sin’H). 5]
(ii) Hence show that, for sin26 # 0,
“1< % <. 7]
Q9, (Jun 2017, Q7)
(i) By expressing cos 6 in terms of e*® show that
cos®o Z%(00369+6cos49+ 15¢0s260+ 10). [4]

(ii) Hence solve, for 0 < 6 < 71,

cos60+6¢cos40+2cos20 = 3.
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