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In this question you must show detailed reasoning.

(a) Use de Moivre’s theorem to determine constants 4, B and C such that
sin@ = 4 cos40+Bcos20+C.

[5]

*%
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3
. 1 i
2 By expanding |z* + — |, where z = e'®, show that 4cos>26 = cos 66 + 3 cos 26.
z

[5]

* %
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(i) Express sin 6 in terms of ¢'? and e7'% and show that

sin*0 = %(cos 40 —4cos20 + 3).

1

6
(ii) Hence find the exact value of J
0

sin*0do.

[4]

[4]
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Use de Moivre’s theorem to find the constants 4, B and C in the identity
sin’0 = A sin@+ Bsin 360+ Csin 56.

[4]

* %
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5 Show that sin’6 = asin50+bsin36+c¢sin6, where a, b and ¢ are constants to be determined. [7]
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(i) By expressing cos 6 in terms of ¢! and 7, show that

cos’ 0 = 11—6(c0559+ 5cos360 + 10cos 0).

(ii) Hence solve the equation cos 560 + 5¢c0s30 +9cos0 =0 for 0 < 6 < 7.

[4]

Lk
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7  In this question you must show detailed reasoning.

(a) By writing sin@ in terms of ¢ and ¢ show that

sin66=3%(10—15c0s29+6cos46—c0s69). [5]

%/20—14+2. 3]

(b) Hence show that sinéﬂ = %
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(i) By expressing sin6 in terms of ¢'? and ¢, show that
sin’@ = - (sin 50— 5sin 30+ 10sin6).
(ii) Hence solve the equation
sin50+4sin6 = 5sin360

for —im <O <1inm.

[4]

[4]

*k%
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(i) Starting with the result
¢’ =cos@+isind,

show that

(4) (cos@+isind)" =cosnd+isinnd
(B) cos@zl(ei9+e’i‘9)
5 .

(ii) Using the result in part (i) (4), obtain the values of the constants a, b, ¢ and d in the identity
cos66=acos’ @+bcos*@+ccos’ O +d .

(>iii) Using the result in part (i) (B), obtain the values of the constants P, O, R and S in the identity

cos’ @ = Pcos60 + Qcos46 + Rcos20 + S .

(iv) Show that cos— =
12 64

1
7 (26+15\/§J6

2]

2]

[6]

[5]

[3]

Lk
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10 (a) Given that z = cos@+isin6, express z" + Ln and z" — Ln in simplified trigonometric form.
zZ z

2]

3 3

(b) By considering |z + 1 z— 1 , find constants 4 and B such that
z z

sin@cos’0 = A sin 60+ Bsin 20. [6]
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1

<7 is a solution of the equation sin 66 = sin 26.

[1]

7, or otherwise, find the

11 (i) (a) Verify, without using a calculator, that 6 =

(b) By sketching the graphs of y = sin66 and y = sin20 for 0 < 6 < %

other solution of the equation sin 66 = sin 280 in the interval 0 < 8 < %71:. [2]

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

sin 660 = sin26(16 cos* 6 — 16 cos” 6 + 3). [5]

(iii) Hence show that one of the solutions obtained in part (i) satisfies cos’ 0 = %(2 - \/5), and justify
which solution it is. [3]

fkkk
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12 (i) By expressing sin @ in terms of ¢'? and ™%, show that

sin®0 = —%(cos 60 —6¢c0s460 + 15c0s26 — 10). [5]
(i) Replace 6 by (%n - 6) in the identity in part (i) to obtain a similar identity for cos® 6. [3]
1z
4
(iii) Hence find the exact value of J' (sin6 0 — cos® 6) de. [4]
0
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13 (i) By expressing cos @ in terms of ¢’ show that
cos®0 = 3%(00566+6cos40+ 15c0s26+ 10).

(ii) Hence solve, for 0 <O < 7,

cos60+6cos40+2cos260 = 3.

fkdd

[4]

[5]



OCR A - A-level Further Maths - Further Pure 3 - June 2011
Compiled By London Academy Of Maths | Created By Cambridge OCR

14 (i) Use de Moivre’s theorem to express cos 46 as a polynomial in cos 6.

(ii) Hence prove that cos 46 cos 20 = 16cos®0 — 24 cos*6 + 10cos? 6 — 1.

Tk

[4]
(1]

(iii) Use part (ii) to show that the only roots of the equation cos 46 cos 20 = 1 are 6 = nx, where n is

an integer.

(iv) Show that cos46 cos26 = —1 only when cos 6 = 0.

[3]
[3]
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15 In this question you must show detailed reasoning.
( 4i0 , 0 —i0 4) _ 4 . . :
(a) Show that Rele™(e” +e 7)") = acos46cos” 0, where a is an integer to be determined.  [3]

(b) Hence show that cosLﬂ =~ Vb+cV/3 , where b and c are integers to be determined. [6]

1
12772
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16 (i) Use de Moivre’s theorem to prove that

tanSﬁIStan&_ 10tan> 0 + tan’ 6
" 1-10tan’0+ 5tan*0

(ii) Solve the equation tan58=1, for 0 <6 < 7.

(iii) Show that the roots of the equation

48 14— 4 +1=0

may be expressed in the form tan a, stating the exact values of a, where 0 <a < 7.

E o R

[4]

3]

[5]
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17 (i) Use de Moivre’s theorem to show that cos 56 = 16cos”6 — 20cos’6 + 5cos6. [5]
(i) Hence find the roots of 16x* — 20x* + 5 = 0 in the form coso where 0 < a < 7. 4]

(iii) Hence find the exact value of cos 117)7[. [3]
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18 (i) By expressing siné and cos 8 in terms of ¢ and e_ie, prove that
sin® 0 cos? 0 = —1—16(sin 50 —sin36 — 2 sinf). [6]
(ii) Hence show that all the roots of the equation
sin56 =sin360 + 2 sinf

are of the form 0 = n_]f’ where 7 is any integer and £ is to be determined. [3]
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4tan6—4tan’ 0

19 (i) Use de Moivre’s theorem to show that tan46 = 5 T
1—6tan"H+tan" 6

[4]

(ii) Hence find the exact roots of ¢* +4v3¢ —6r* —4+/3¢+1 = 0. [5]
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20 i) Use de Moivre’s theorem to show that
. o . .3 .5
sin 60 = cos 0(6sin O —32sin>0 +32sin°6).

(ii) Hence show that, for sin26 # 0,

_ <sin69
! sin26 ’

dkdkkk

[5]

[7]
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21 (i) Solve the equation cos66 =0, for 0 < 0 < 7. [31

(ii) By using de Moivre’s theorem, show that

cos60 = (2cos’0 —1)(16cos*0 — 16 cos? 0 + 1). [5]

(iii) Hence find the exact value of

cos(7) cos(

12

m) cos(57) cos(Hr),

justifying your answer. [3]
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22 (i) Use de Moivre’s theorem to find an expression for cot76 in terms of cot® and hence find the exact
roots of the equation u® =210 + 3545 —7=0. 71

(ii) State the exact roots of the equation V=21  +35v =7 =0, justifying your answer. Hence find the
exact value of

2( 1 2(3 2(3 2(5 2(5 2(1
cot (Hﬂ)cot (Hﬂ)—kcot (Hﬂ)cot (Hﬂ)+cot (Hﬂ)cot <ﬁﬂ>

cot (ﬁ ﬂ) cot (%4 7[) cot (% 7[)

[4]





