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Objective

Use tanf = sinf/cosf and sin?6 + cos? = 1 to reduce trigonometric equations, and
solve them in a given interval in degrees or radians. Original teaching questions for
specification items P2.6.1 and P2.6.2; the exam-style part adapts reviewed WMA12 June
2025 demand.

1 Key knowledge and worked examples

Two identities, used to collapse an equation into one function:

tanf = 7 sin®f + cos’6 =1

Method: replace tan by sin /cos (multiply through by cos if needed), replace sin?
by 1 — cos? (or the reverse), solve the (often quadratic) equation in one function,
then read every solution in the given interval from the graph’s symmetry. Keep the
interval’s units throughout.

Worked example — hidden quadratic. Solve 2sin? = cosd + 1 for 0 < § < 360°.
« Replace sin?6:
2(1—cos®f) = cosf+1 = 2cos*O+cosf—1=0 = (2cosf—1)(cosf+1) =0

e cosf =31 0=060°300° cosf =—1: 6 = 180°.
« All solutions: 60°,180°,300°. Check one: § = 60°: 2(0.75) = 1.5 and 0.5+1=1.5
v

Worked example — factoring out. Solve tanx = sinx for 0 < x < 360°.
o With tanx = sinz/ cosx:

sinx

=sinx = sinz =sinzcosx = sinz(l —cosz) =0
cos
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e sinz =0: z =0°180°360°% cosz = 1: z = 0° (already listed).

instead of dividing.

2 Practice

sin 6 cos 8

2.1 Simplify —
an

2.2 Solve sinf = —% for 0 < 6 < 360°.

2.3 Solve tan26 =1 for 0 < § < 180°.

2.4 Given sinf = 0.6 with # acute, find cos 6 and tan6.

2.5 Solve 2cos?f + cos — 1 =0 for 0 < 6 < 360°.
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e Solutions: 0°,180°, 360°. Check x = 90° is NOT a solution: tan 90° undefined v
and dividing by cosz at the start would have lost + = 90° candidates — factor



3 Exam-style questions

3.1 (Adapted from Edexcel IAL WMA12 June 2025 Q8(i).) Solve, for 0 < z < 7, the
equation tan (21‘ — E) = /3, giving the answers in radians in the form k7 where k is a

rational constant to be found. [4]

3.2 (Adapted from the same question.) Solve, for 0 < 6 < 360°, the equation 4 sin f tan 6 =
3cosf, giving your answers to one decimal place. 6]
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