
Lecture 35: Section 5.4

Sum and Difference Formulas

Sum and difference formulas for sine, cosine, and tan-
gent
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Formulas for sine:

sin(u + v) = sin u cos v + cosu sin v

sin(u− v) = sin u cos v − cos u sin v

Formulas for cosine:

cos(u + v) = cosu cos v − sin u sin v

cos(u− v) = cosu cos v + sin u sin v

Formulas for tangent:

tan(u + v) =
tanu + tan v

1− tan u tan v

tan(u− v) =
tanu− tan v

1 + tan u tan v
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ex. Find the exact value.

1) sin 75◦

2) cos
π

12
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3) tan 15◦

Checkpoint: Lecture 35, problem 1

ex. Find the exact value.

1) sin 20◦ cos 40◦ + cos 20◦ sin 40◦

2)
tan 73◦ − tan 13◦

1 + tan 73◦ tan 13◦
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ex. If sin x = −
4

5
, cos y =

5

13
and both x and y are

in quadrant IV, find the exact value of

1) sin(x− y)

2) cot(x + y)

Checkpoint: Lecture 35, problem 2
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ex. Write sin(arctan 2x− arccos x) as an algebraic
expression.

Checkpoint: Lecture 35, problem 3

L35 - 6

X't 12 2x 12
I X 4 2 t I

fix tf

i FEILET U arctan 2x so tan y 2x OPP 2x
y yATT

ET VI Circus X so cos V X Xy AyJp I
7
il y v

VFX x
sin u ftp.Pyp 2x cosy AfDypI 1

rat Fix
sinv ffpydp F xcosv ff.JP Xy X

sin 4 V sin u cos u cosy sin v

Hi c It

i i i



ex. Prove the cofunction identity sin
(π

2
− θ

)

= cos θ.

ex. Verify cos(θ + 2π) = cos θ.

ex. Verify the identity
1 + tan x

1− tan x
= tan

(π

4
+ x

)

.
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ex. If f (x) = cosx, verify the identity used in
calculus:

f (x + h)− f (x)

h
= cos x

(

cosh− 1

h

)

−sin x

(

sinh

h

)

where h ≠ 0.
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Solving a Trigonometric Equation

ex. Find all solutions of

sin
(

x +
π

6

)

− sin
(

x−
π

6

)

=
1

2

in the interval [0, 2π).

Checkpoint: Lecture 35, problem 4
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