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Compound Angle Formulae

Compound angle formulae

What are the compound angle formulae?

There are six compound angle formulae (also known as addition formulae), two each for

sin, cos and tan:

For sin the +/- sign on the left-hand side matches the one on the right-hand side

sin (A+B)≡sinAcosB+cosAsinB

sin (A−B)≡sinAcosB−cosAsinB

For cos the +/- sign on the left-hand side is opposite to the one on the right-hand side

cos (A+B)≡cosAcosB−sinAsinB

cos (A−B)≡cosAcosB+sinAsinB

For tan the +/- sign on the left-hand side matches the one in the numerator on the right-

hand side, and is opposite to the one in the denominator

tan (A+B)≡
tanA+tanB

1−tanAtanB
tan (A−B)≡

tanA−tanB

1+tanAtanB

You can derive the tan identity by:

Writing tan(A+B)≡
sin(A+B)

cos(A+B)

Dividing the numerator and denominator by cosAcosB

Examiner Tips and Tricks

All these formulae are in the formulae booklet – you don't have to memorise them.

Worked Example
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Double Angle Formulae

Double angle formulae

What are the double angle formulae?

The double angle formulae are derived from the 'A+B' versions of the compound angle

formulae:

sin( )2A ≡2sinAcosA

cos(2A)≡cos2A−sin2A

cos(2A)≡2cos2A−1

cos(2A)≡1−2sin2A

tan(2A)≡
2tanA

1− tan2A
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Examiner Tips and Tricks

The double angle formulae are not included in the formula booklet – you have to

know them.

If you forget them, you can always derive them from the compound angle

formulae (which are in the formula booklet) as shown above.

Worked Example
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Harmonic Form

Harmonic form

What is harmonic form?

If a and b are positive constants, then

a sin x + bcos x can be rewritten as R sin (x + α)

a sin x - bcos x can be rewritten as R sin (x - α)

a cos x + bsin x can be rewritten as R cos (x - α)

a cos x - bsin x can be rewritten as R cos (x + α)

The forms with R and α are called harmonic forms

It is the reverse of expanding the right-hand side out using compound angle

formulae

It can be seen as factorising

In all four cases R > 0 and 0 < α < 90°, with:

To find α, first divide the b expression by the a expression

The R's cancel

Use the identity sin α / cos α = tan α

You get b / a = tanα

Then use tan  (b/a) to find α

How do I write trigonometric expressions in harmonic

form?

To rewrite the expression use the appropriate compound angle formula and equate

coefficients

-1
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Examiner Tips and Tricks

There is more than one way to rewrite a given expression, and the question in the

exam will tell you which form to use.

Worked Example
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Modelling with Trigonometric Functions

Modelling with trigonometric functions

How do I model with trigonometric functions?

Various real-life situations can be modelled using trigonometric functions

You need to be able to interpret the equations used in the model

If you need to identify maximum or minimum values of a formula, remember the bounds

of the sin and cos functions:

-1 ≤ sin x ≤ 1

-1 ≤ cos x ≤ 1

You may need to simplify trigonometric expressions to make the behaviour of an

equation clearer
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You may also need to discuss the period of an equation

The period is often indicated by T

For a periodic function in x like sin or cos, the period is how much x has to change by

for the function to go through one complete cycle

For functions of the form cos (qx+ r) or sin (qx + r) the period T is:

Examiner Tips and Tricks

The variable in these questions is often t for time.
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Read the question carefully to make sure you know what you are being asked to

solve.

Worked Example
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