STEP Il,2021, Q1 MS

cos(3a + a) = cos3acosa —sin3asina
cos(3a —a) = cos3acosa + sin3asina
cos4a + cos2a = 2cos3acosa

1
cosacos3a = E(cos 4a + cos2a) AG

sin(3a + a) = sin3acosa + cos3asina
sin(3a —a) = sin3acosa — cos3asina
sin4a — sin 2a = 2 cos 3asina

1
sinacos3a = 3 (sin4a — sin 2a)
(i) 2cos2x(2cosxcos3x) =1
2 cos 2x (cos4x + cos 2x) = 1
2cos2x (2cos?2x +cos2x—1) =1

4c0s32x +2cos?2x —2cos2x—1=0
(2cos?2x —1)(2cos2x+1) =0

Either cos? 2x = %:

1
Orcos2x = -

Therefore:
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(i) 2 cos x sin 3x = sin4x + sin 2x B1
tan x = tan 2x tan 3x tan 4x M1
sin x cos 2x cos 3x cos 4x = cos x sin 2x sin 3x sin 4x
(2 sin x cos 3x) cos 2x cos 4x = (2 cos x sin 3x) sin 2x sin 4x M1
(sin 4x — sin 2x) cos 2x cos 4x = (sin 4x + sin 2x) sin 2x sin 4x
sin 4x (cos 2x cos 4x — sin 2x sin 4x) = sin 2x (cos 2x cos 4x + sin 2x sin 4x)
sin 4x cos 6x = sin 2x cos 2x M1
. 1 M1
sin 4x cos 6x = =sin4x
2 M1
sin4x (2cos6x—1) =0 Al
Therefore cos 6x = i orsindx = 0. AG
cos bx = i:
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sin4x = 0:
4x = 0,1, 2m, 3w, 41
—0 mmw 3
=0y Al
tan x is undefined at x = g B1
i i _T 3r
tan 2x is undefined at x = 2 s B1
So these are not solutions of the equation.
w 5m 7 11rm 13w 17w
x = 0}_;_;_; ] ] ;T[
18°18°18° 18 ' 18 ' 18

[+]=]

NEXT STEP

NextStepMaths.com

To view mark schemes, fully worked solutions and
examiner’'s comments, and for more details about

tutoring and other services offered, go to

NextStepMaths.com



https://nextstepmaths.com/

