Pure Sector 2: Trigonometry 3
Aims:

o To understand and use trigonometric identities
o To use trigonometric identities to solve more complex equations
o To construct proofs involving trigonometric functions and identities

Trigonometric Identities

You need to learn the following trig identities:
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Example 1
Solve the equation 3 sinx = 4 cos x for 0 < x < 360° giving your answer to three significant figures.
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Example 2

Solve the equation 2sin? @ = 3 cos # for 0 < § < 2 giving your answer to two decimal places.
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Proving Trigonometric Identities

Example 3
Show that =% — _1_ _1an9
cos@ cosf

Lhs = 1= 5O

Prove that (cos x — tanx)? + (sinx + 1)* = 2 + tan® x
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Exam Question

(a) Solve the equation tanx = =3 in the mterval 02 < x < 360°, giving your answers 10
the nearest degree. (3 marks)

(b) (i) Given that
7sin? 0 +sin0cos 0 = 6
show that
tan®> 0 +tan0 — 6 = 0 (3 marks)
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(i) Hence solve the equation 7sin” 0 +sinflcos () = 6 in the interval 07 < () < 30607,
giving vour answers to the nearest degree. (4 marks)
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Further Trigonometric Identities

We can use the identities you have just met to form new identities.

' ™
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cotx = = —
tanx sinx
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If you divide each term in the identity sin® @ + cos® @ = 1 by cos? § you get:
sinf  cos*4 1

+ =
cos?60 cos?0 cos?0

ﬁ tan?0 + 1 = sec? @ J]

Similarly if you divide each term in the identity sin? 8 + cos? @ = 1 by sin® 8 you get:
sin? @ 5 cos?6 1
sin2f = sin2@  sin%6

" 1+ cot? @ = cosec? @ H

These identities are used to solve trigonometric equations and to prove other identities. They are NOT in
the formula booklet you must memorise them!

Which simplifies to:

Which simplifies to:

Example 5

Solve the equation sec? x = 4 + 2 tan x, giving all solutions for 0° < x < 360°.
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Example 6

Solve the equation cosec? x = 5 + 3 cot x, giving all solutions for 0 < x < 2x to 3sf.
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Proving Trigonometric Identities

Example 7

Prove the identity sec? 4 — cosec? A = (tan 4 + cot A)(tan A — cot A)
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Example 8
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Prove the identity tan? A — cot? A = (sec A — cosec A)( sec 4 + cosec A)
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Exam Question

5. Solve, for 0< 8 < 180°,
2cot” 30=Tcosec 3B 5

Giive your answers 1n degrees to 1 decimal place.
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