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1 In this question you must show detailed reasoning.

(a) Use de Moivre’s theorem to determine constants 4, B and C such that

sin*0 = A cos 40+ Bcos20+C.
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3

2 By expanding zeri2 , where z = ¢, show that 4c0s*26 = cos 66+ 3 cos 26. [S]
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(i) Express sin 6 in terms of ¢'? and e7'% and show that

sin 0 = $(cos 46 — 4 cos 20 + 3). [4]

1

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

sin*0do. [4]
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4 Use de Moivre’s theorem to find the constants 4, B and C in the identity

sin’6 = Asin6+ Bsin30+ Csin 56. [4]
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5 (i) Starting with the result
¢’ =cos@+isind,
show that
(4) (cos@+isind)" =cosnd+isinnd 2]
(B) cos@z%(ew +e’i‘9). [2]

(ii) Using the result in part (i) (4), obtain the values of the constants a, b, ¢ and d in the identity
cos680=acos’ @+bcos' @+ccos’O+d . [6]

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

cos’ @ = Pcos60 + Qcos46 + Rcos20 + S . [5]
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12 64
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6 (i) By expressing cos 6 in terms of ¢! and 7, show that
5
cos” 0 = 11—6(cos 56+ 5cos360+ 10cos 0).

(ii) Hence solve the equation cos 560 + 5¢c0s30 +9cos0 =0 for 0 < 6 < 7.
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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—15c0529+6cos49—cos69). [5]
(b) Hence show that sing7z = %6\/ 20—14V2. [3]
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8 (i) By expressing sin6 in terms of ¢'? and ¢, show that
sin’@ = - (sin 50— 5sin 30+ 10sin6). [4]
(ii) Hence solve the equation

sin560+4sin6 = 5sin 360
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9 In this question you must show detailed reasoning.
(a) Show that Re (e*® (eie + e_ie) ) = acos46cos*0, where a is an integer to be determined.  [3]
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(b) Hence show that cos % =7
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y C (e e’ ) <2c039>

— @4[9 * (6(084@

4.
= @Og ¢0 +CSM46) \ beod' ©

e L))
= (6 COS4@CO§4O -\’{GIC\/\“”@COS

NNY .
Qo/ Qe (&“6 Cefe fe ®>> —| (bcosd (o5 ©
::(é

. an ’% Tl gu,[/) n
b) éﬁf\e o{\‘(chmuu PM hNore S Wt _ J

_ ol

O = = g xe §
CxpesSion T ef(/mo&e tote, Tlhe tdeo IS o
| s B 4 \ )
Naled Re KC4CQC@ Q+€Q@>> fa N qu%e&«i qfe M

W€ Can e%u\cx@e o to 1@:@84‘6@084@

K/\‘I{ OKWOUj o S W OLCDALF \/‘\o\\/( o N\

and_ then
+ ~ : P
© Ar@(\“%) < 634%@ . 4el@+644€ +e

€
o ~ad
_ €4t€) +6 +Ar Ce/‘n >@r€

— o4O t {26 4 &



Tk

Pe {64("6 Ceig +e(ie>*§>

Re éOS‘PQ +QS‘(<\%><2Q®§4@ 4 §coslO +Q>}

—

) o 40 4 B cosd 0 cox20 + 6 o O

P

=> 75540 4 RcoshO X0 +6cosd0 = (b0t <050

40 Sin(e um‘r@#d)dmr

= ﬁ//’z COLAOQ &W(d?«g 10&3 ¢
o =", 3 gives

.Sckb\o‘\(\ﬂ -~ O
eos (2 ) 5o (2 )46 = 6 "(8)

2(4)+ 3(5) e =ree()
et~ teod(D

2 (74408) = cof (T)

Cos(2) - éle (%«Mﬂfﬁ))%




OCR MEI - A-level Further Maths B - Core Pure - November 2020 Tk
Compiled By London Academy Of Maths | Created By Cambridge OCR

10 (a) Given that z = cos@+isin6, express z" + Ln and z" — Ln in simplified trigonometric form.
zZ z
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(b) By considering z— l] , find constants 4 and B such that
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11 (i) (a) Verify, without using a calculator, that 6 = éﬂ is a solution of the equation sin 66 = sin 26.
[1]

(b) By sketching the graphs of y = sin66 and y = sin26 for 0 < 0 < %71’, or otherwise, find the
[2]

other solution of the equation sin 60 = sin 20 in the interval 0 < 6 < %71:.

(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
[3]

which solution it is.
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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]
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13 (i) By expressing cos 6 in terms of ¢ show that
1
cos®0 = 3—2(cos66+6cos49+ 15c0s26+10). (4]

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

cos60+6cos46+2cos20 = 3. [5]
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14 (i) Use de Moivre’s theorem to express cos 46 as a polynomial in cos 6. [4]
(ii) Hence prove that cos46 cos26 = 16 c0s®0 —24cos*0 + 10cos?6 — 1. [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. [3]

(iv) Show that cos46 cos26 = —1 only when cos 6 = 0. [31
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15 (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(57) cos(S7) cos(57) cos(Hn),
justifying your answer. [5]
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16 (i) Use de Moivre’s theorem to prove that
3 5
_Stanf— 10tan” @ + tan” @
tan 560 = b} 7 . [4]
1 —10tan" 0+ Stan" 6

(ii) Solve the equation tan58=1, for 0 <6 < 7. [3]
(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.

[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 T1()”~ [3]
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(i) By expressing sinf and cos @ in terms of ¢ and e_ie, rove that
Y exp g p

18
sin® 0 cos? 0 = —%(sin 50 —sin36 — 2 sinf). [6]
(ii) Hence show that all the roots of the equation
sin50 =sin360 + 2 sinf
are of the form 0= n_]zr, where 7 is any integer and £ is to be determined [3]
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4tan6—4tan’ 0 (4]
1—6tan’6+tan*0

19 (i) Use de Moivre’s theorem to show that tan46 =

(i) Hence find the exact roots of ¢* +4+v3¢# —61* —4+/3¢+1 = 0. [5]
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20 (i) Use de Moivre’s theorem to show that
sin660 = cos0(6sinO—32sin>0+325in°6). [5]

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

sin 60 <3

1S5 <3 7]
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21 (i) Use de Moivre’s theorem to find an expression for cot76 in terms of cot® and hence find the exact
171

roots of the equation u* =21+ 350 - 7=0.
(ii) State the exact roots of the equation V=21  +35v =7 =0, justifying your answer. Hence find the
exact value of
cot? (11—47[> cot? (% ﬂ) +cot? (% ﬂ) cot? (% ﬂ) + cot? (15—4 71') cot? <ﬁ ﬂ)
[4]
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