MA 15400 Lesson 14 Section 7.3
The Addition and Subtraction Formulas

COFUNCTIONS:
We refer to the sine and cosine functions as cofunctions of each other. Similarly, the tangent and
cotangent functions are cofunctions, as are the secant and cosecant.

If u is the radian measure of an acute angle, then the angle with radian measure (— - uJ is

complementary to u. If u is the degree measure of an acute angle, then the angle with degree
measure (90°— u) is complementary to .

A trigonometric function value of an angle is equal to the trigonometric cofunction value of the
complementary angle. This relationship is stated in the Cofunction Formulas below.

Cofunction Formulas:

If u is a real number or the radian measure of an angle, then

D cos(g - uj =sinu 2) sin(g - j =cosu

3) tan(g - uj =cotu @) cot(%[ — uj =tanu

(5 sec(g — u) =cscu (6) csc(g — u) =secu
If u is the degree measure of an angle, then

(1) cos(90°—u)=sinu (2) sin(90°—u)=cosu
(3) tan(90° —u)=cotu (4) cot(90° —u)=tanu
(5) sec(90°—u)=cscu (6) csc(90° —u)=secu

Express as a cofunction of a complementary angle.

tan(23.54°) sin(1/6)

cos(7/5) csc(0.74)
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We will now talk about the formulas that involve trigonometric functions of (# + v) or (u — v) for any
real numbers or angles u and v. These formulas are known as addition and subtraction formulas,
respectively, or as sum and difference identities. These formulas are found on the formula sheet
shown on the course web page and this formula sheet will be given to you on the remaining exams.

Addition and subtraction formulas for Cosine, Sine and Tangent

sin(u + v) = sin ucosv + cosu sinv sin(u — v) = sin ¥ Ccosv — cosusin v

cos(u +Vv)= cosucosv—sinusiny cos(u —v)= cosucos v+sinusiny
tanu + tanvy tanu — tany

tan(u +v) = ———— tan(y —v) = ————
1—tanutanv 1+ tanutanvy

CAUTION: Never use the distributive property as below.
sin(u +v) #sinu +sinv

tan(u —v) # tanu —tan v

Find the exact values. Notice: parts (a) of each problem have nothing to do with the formulas
above.

la) sin(27/3) + sin(7w/4) b) sin(117/12)
(Hint: Use 117/12 =27/3 + w/4)

2a) tan(30°) + tan (225°) b) tan(255°)
(Hint: Use 225° = 30° +225°)
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3a) cos(m/3) — cos(m/4) b) cos(m/12)
(Hint: Use m/12 = /3 — m/4)

Express as a trigonometric function of one angle. (Match with sum or difference formulas.)

c0s17°c0s25° — sinl17°sin25° sin25°cos17° — co0s25°sinl7°

These formulas can be used to find the quadrant where the terminal side of the sum of two angles
is found.

15 2
If oo and 3 are acute angles such that tana = E and sin =1—3 , find

a) sin(a+pf) b) cos(a+p)

¢) The quadrant containing o + 3
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5 24
If oe and B are acute angles such that csc azg and cotff= ER find

a) sin(a-p) b) tan(a-p)

¢) The quadrant containing o — 3
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Using addition formulas to find the quadrant containing an angle.

15 13
If tana = E and secf= —B for a third-quadrant angle o and second-quadrant angle {3, find

a) sin(a+B) b) cos(a+p)

¢) The quadrant containing o + 3
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5 24
If o and P are fourth-quadrant angles such that sec & :Z and cot f= —7 , find

a) cos(a—p) b) tan(a-pj)

¢) The quadrant containing o -
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Verify each identity:

cos(@+§} =% (cos@—sinbh)

ﬂJ tanx —1
tanf x —— | =
4/ tanx+1

cos(h + 1)+ cos(h — 1) = 2cos(h)cos(?)



