Reciprocal Identities

Trigonometric Identities & Formulas

Ratio or Quotient Identities

. 1 1 sin X cos X
sin X = CSC X = — tan X = cot X =
csc X sin X COS X s X
1 1 . .
COoSX= sec X = SInX = cosX tanX COSX = sInX cotX
sec X COs X
1 1
tan X = cotX=
cot X tan X

Pythagorean Identities Pythagorean Identities in Radical Form

sinX = +4/1- cos® X
tan X = ++/sec’ X- 1
cosX = ++/1- sin® X

sin® X+ cos* x=1
1+ tan® x = sec® X

1+ cot® x = csc® X

Note: there are only three, basic Pythagorean identities, the other forms

are the same three identities, just arranged in a different order.

Confunction ldentities

sin| —- X| = cos
2

Odd-Even ldentities

Also called negative angle identities

cos(g— x) = sin X Sin (-X) = -sinXx  Csc (-x) = -csc X

Cos (-X) = cos X  Sec (-X) = sec X

b2 b2
tan(a_ j = cot X cot(;— xj = tan X Tan (-X) = -tan X  Cot (-X) = -cot X

T T
Sec| —— X| =cscX CSC| —— X| = secX
2 2
How to Find Reference Angles
Quadrant 1 Quadrant | Step 1: Determine which quadrant the angle is in
—— Now we can use the Step 2: Use the e‘lpproprlate for'mula
Only sine (and Al_l _ reference angles to find the Quad I is the angle itself
csc are positive) Are positive value of all the trigonometric Quad II = 180—6 or 1T -
functions. To help us doing
. this, we will remember the Quad I = 06 —-180 or 0-mx
"~ following rule ASTC (All _
Quadrant 111 Quadrant 1V Students Take Calculus) Quad IV = 360-6 or 2m -6
Taking Calculus
Only tan (and Only cosine (and
cot are positive) sec are positive)

Prepared by: Hussein Abdi Amaje



Reciprocal Identities

) 1 1
SiIn X = CSCX=—
csc X Sin X
1 1
COSX = sec X =
sec X Ccos X
1 1
tan X = cotX=
cot X tan X

Pythagorean Identities
sin® X+ cos” x =1
1+ tan® X = sec’ X

1+ cot® X = csc? X

Note: there are only three, basic Pythagorean identities, the other forms

are the same three identities, just arranged in a different order.
Confunction Identities
‘ ( 72. )
sm| — - = COsX
2

ESS I
an| — - = CO
2

COS| — - = SIn
2

(2-3) -

cotl —-— = tan
2

T T
S€C E—X = cseX CSC E—X =secX

Ratio or Quotient Identities

sin X Ccos X
cotX= —
cos X sin X

tan X =

sinX = cosX tanx COSX = sinX cotX

Pythagorean Identities in Radical Form

sin X = +4/1- cos® X
tan X = ++/sec’ X- 1

Odd-Even ldentities

Also called negative angle identities
Sin (-X) = -sinXx  Csc (-x) = -csc X
Cos (-X) = cos X  Sec (-X) = sec X

Tan (-X) = -tan X  Cot (-X) = -cot X

Sum and Difference Formulas - Identities

sin(U+ V) = sinucosV+ cosusinV
sin(U- V) = sinucosV- cosusinVv

tanu+ tanv

tan(U+ V)= ———
( ) 1- tanutanv
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cos(U+ V) = cosUcosV- sinusinV
cos(U- V) = cosUcosV+ sinusinVv

tanu- tanv

tan(U- V)= ———
( ) 1+ tanutanv



The Unit Circle
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Definition of Trigonometric Functions concerning the Unit Circle

P & ST _hp r
sin 0 = = csc O = =
hyp r opp y
cos 0 =a—dJ: X sec 0 =hLP= r
hyp r adj X
opp VY adj X
tan® = ——=— cotg =——= —
ad x opp y
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Right Triangle Definitions of Trigonometric Functions

Note: sin & cos are complementary angles, so are tan & cot and sec & cos, and the sum of complementary angles is 90 degrees.

_op_ Yy _hw_ 1
sin O = = csc O = =

yp r opp y

r y

Hypotenuse opposite

adj X hyp r
cosh = ——= — sech =——= —
hyp r adj X

A X B

i adjacent

tanG—o—pp=X cot9=a—dj= X
ag X opp y

Adjacent = is the side adjacent to the angle in consideration. So if we are considering Angle A, then the adjacent side is CB

Trigonometric Values of Special Angles

Degrees 0° 30° 45° 60° 90°
z z z z
Radians 0 6 4 3 2
1 NZ N3
sinf 0 2 9 7 1
G
coso 1 7 7 2 0
V3
tan0 0 3 1 3 undefined
. . mrad
To Convert Degrees to Radians, Multiply by
180deg
, _ 180deg
To Convert Radians to Degrees, Multiply by ———
mrrad

Vocabulary
e Cotangent Angles
e Reference Angle

- are two angles with the same terminal side
- is an acute angle formed by terminal side of angle(a) with x-axis
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Double Angle Identities

sin2 A= 2sin Acos A
cos2 A= cos® A-sin* A

cos2 A= 2cos* A-1
cos2A=1-2sin”> A

Product-to-Sum Formulas

1
sinusinv = E[COS(U -V)-cos(U+ V)]

1
cosucosV = E[COS(U -V)-cos(U+ V)]

1
sinUcosV = E[Sin(u +V)+ sin(U- V)]

1
cosusinVv = E[sin(u+ V) - sin(U- V)]

Half Angle Identities

A 1-cos A
sin— = J_rwf—
2 2

é—+ 1+ cos A
cosz—_ 5
¢ é_ 1-cos A
anz— sin A
¢ é_ sin A
anz " 1+cosA

COsX+ cosy = 2005( aki y) cos( al yj

cosX-cosy= -2 sin(
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sinX-siny = 2005( Xt y) sin( ol yj

Power Reducing Formulas

2y 1-cos2u

s =
2

,  1+cos2u
cos” U= ———

fan I-cos2u
an" U= ————
I+ cos2u

Sum-to-Product Formulas
X+ X-
sin X+ siny = ZSil’l( y) cos( y)

2 2

2

2
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