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6 (a) Using the expansions of sin(3x + 2x) and sin(3x — 2x), show that

%(sin 5x + sinx) = sin 3x cos 2x. [3]
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2 Solve the equation cos(6 — 60°) = 3 sin 0, for 0° < 6 < 360°. [5]
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4  Solve the equation 2 cos x — cos %x =1for0<x<2n. [5]
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Solve the equation tan(x + 45°) = 2 cotx for 0° < x < 180°. [5]
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3x  sin3
5 (a) Show that —>% 30X

=2 cot2x. [4]

Sinx COS X
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cos 3x N sin 3x

(b) Hence solve the equation =4, forO<x<m. [3]

S x COS X
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Solve the equation sin 8 = 3 cos 20 + 2, for 0° < 6 < 360°. [5]
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3  Express the equation tan(0 + 60°) = 2 + tan(60° — 0) as a quadratic equation in tan 6, and hence solve
the equation for 0° < 6 < 180°. [6]
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3 By first expressing the equation tan(x + 45°) = 2 cotx + 1 as a quadratic equation in tan x, solve the
equation for 0° < x < 180°. [6]

© UCLES 2021 9709/32/F/M/21 [Turn over

www.pastpaperpenguin.com



7

5  The angles o and B lie between 0° and 180° and are such that
tan(a+ ) =2 and tano = 3tanp.

Find the possible values of « and . [6]
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5 (a) Given that

: 1 . 1.\ _ 1 1
sin(x + ¢n) — sin(x — ¢n) = cos(x + 37) — cos(x — 37),
find the exact value of tan x. [4]
© UCLES 2023 9709/31/0/N/23

www.pastpaperpenguin.com



(b) Hence find the exact roots of the equation

sin(x + %n) — sin(x — %n) = cos(x + %n) — cos(x — %n)
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4 (a) Show that the equation sin 26 + cos 26 = 2 sin” 6 can be expressed in the form

cos? 0+ 2sin Ocos O — 3sin’6 = 0. [2]
(b) Hence solve the equation sin26 + cos 26 = 2 sin” 6 for 0° < 6 < 180°. [4]
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5 (a) By first expanding tan(26 + 26), show that the equation tan46 = %tan 6 may be expressed as
tan*0 + 2tan’0 — 7 = 0. (4]
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(b) Hence solve the equation tan40 = %tan 0, for 0° < 6 < 180°. [3]

© UCLES 2021 9709/33/M/J/21 [Turn over

www.pastpaperpenguin.com



