Trig Functions

Degrees/Radians

1 rotation =360° or 2 radians. Radians to degrees —multiplygbsyo— . Degrees to radian - multiply byi%
T

Trig Ratios
sin@zﬂ cosé?:a—OIJ tanQ:O—pP 9:% sec@zh—yP cotG:a—d]
hyp hyp adj opp adj opp
Reciprocal ldentities
sin9:i cosG:L tanB:L cch:_L secQ:i cot9:i
csch secf cotf sing cosf tan@
Quotient Identities
_ sin@ ot = cFJsB
cosf sin@
Pythagorean ldentities
sin?6+cos’ 6 =1 1+tan’0 =sec? 6 1+cot? 0 =csc® 6

Cofunction Identities
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Odd/Even l|dentities

sin(-6) = -sin@ cos(-0) =cosf  tan(-0) = -tan@ cse(—60) = —cscf  sec(—0) =sec(6) cot(-8) = —cot 8

Unit Circle

In the unit circle, you can find the value of a function at a given aghaians, by finding the coordinates of the point on the circle
intercepted by a rag radians from the initial side. Remember, the x coordinate is equal tog¢Beand the y coordinate is equal to
the sin6. Remember, your identities to find the others.



Sum/Difference Identities

sin(a +B) =sina cosfB +cosa sinf

sin(a —B) =sina cosfB —cosa sinf3

Double-angle Formulas

sin20 = 2sinfcosf

Half-Angle Formulas

cos(a + 3) =cosa cosf —sina sinf

cos(a — ) =cosa cosf +sina sinf3

cos26 = cos? 6 —-sin’ 6

cos20 =1-2sin’ 0 cos20 = 2cos’ -1

tan(a +B) =

tan(a - B) =

. PO /11— cos@ mzin| 1+cosf P0_1-cosf sin@
sn—-=% [— CoS=——== tan——= =
O ™V 2 0 2 (20 snB  1+cosO
Power-Reducing Formulas
Sn2o = 1-cos26 0 0 = 1+cos26 tan? 0 = 1-cos26
2 1+ cos26

Sum-to-Product Formulas

sina+sjnﬁ:23inga;ﬁ§cosép;[3§
Sina—SinBIZCOSED;BES'HEP;ﬁQ

Product-to-Sum Formulas

snasng = %[COS(G -B) - cosa +B)]

cosa cosf = %[cos(a - )+ cod(a +/3)]

Law of Sines

a b _ ¢

cosq +cosf3 = Zcosga ;B Qcosép ;BQ

cosa —cosf = —Zsin%ﬁgsin%'g@

sina cosf = %[sin(a +B) +sin(a ‘:B)]

cosasinf :%[sin(a +B) - sin(a ‘ﬁ)]

SnA snB snC a

Law of Cosines

a’? =b? +c? -2bccosA

b? = a® +¢? -2accosB

sinA _sinB _sinC

b c

c® =a? +b? -2abcosC

tana +tan B

l-tanatanpf

tana —tanf

l+tanatanf
tanzezLa”f
1-tan“ 6



Graphs of Trig Functions
Symmetry

y=sin@ is symmetric with respect to the origin. It is an odd function.
y =cos6 is symmetric with respect to the y axis. It is an even function.
y =tan@ is symmetric with respect to the origin. It is an odd function.

Sine and Cosine
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Standard form: y=Asin(Bx-C) +D y=Acos(Bx-C) +D , period of plain sin x and cos x &T.

The amplitude igA, the period IS%T, B determines horizontal shifts and D determines vertical shifts.

B
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***To find the B you can factor firsty = sin(2x — ) can be factored ty =sin 2% o0
This will give you a period afand a shift of72 to the right.***

Sin goes up through the origin to a maximum of #/at Then back down through the x axis (zeradx &t a minimum of -1 at

3172 and back up through the x axis (zero)mt As it goes to the left it goes down so it has a minimum of -f/at back up

through the x axis (zerojt-and so on. It is helpful to track the points it crosses the x axis (zeros) when the period changes. Since
there is a zero at the origin there will also be a zero every period. Since it also comes back through the x axis edfenapdet

origin and one period there will also be a zero at every 1/2 period. If the period changes (shrinks or stretches) yappisritstde
concepts once you have determined the new period. You must use the amplitude and shifts to come up with the final graph.

Cos has a maximum on the y axis. Since it is the same shape (just shifted) as sin it will have zeros an equal distangafism th
This distance will be 1/4 a period. This is because it is 1/2 period from the max to the min and the zero will be haifegay be
them. Cos will then have a zero every 1/2 period from there is both directions. If the period changes (shrinks onsitetemes)

still apply these concepts once you have determined the new period. You must use the amplitude and shifts to comefimalwith the
graph.

The domain for sin and cos will bex to «. The range will be from the minimum to the maximum (this can be determined from the
amplitude and vertical shift).

Secant and Cosecant
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Standard form: y = Acsc(Bx—-C) +D y=Asec(Bx—C) +D , period of plain csc x and sec x2gr.

The amplitude igA, the period isz—, determines horizontal shifts and D determines vertical shifts.
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Remember, the graphs gf=secf and y = csc8 actually have two pieces (a top and a bottom) each period.
Therefore, they have an asymptote half way through each period.

Graphing sec, which is the reciprocal of cos. Graph the corresponding cos graph first. From this graph you shouldibé tdge to
reciprocal of the points. Remember, there will be an asymptote on the sec graph whenever the cos graph is zero (tipredalno re
of zero).

Graphing csc, which is the reciprocal of sin. Graph the corresponding sin graph first. From this graph you shouldfbelabk to
reciprocal of the points. Remember, there will be an asymptote on the csc graph whenever the sin graph is zero (tbgmésho re
of zero).

The domain for sec and csc will be all real numbers except where there are asymptotes. The range viillthe highest point of
the bottom part of the graph and the minimum of the top part.to

Tangent and Cotangent
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Standard form: y = Atan(Bx-C) +D y=Acot(Bx—-C) +D , period of plain tan x and cot x i%

The period |s£, B determines horizontal shifts and D determines vertical shifts.
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sinf

Remembertan8 = g therefore it has asymptotes whews6 = 0 (every multiple off/2) and zeros wheain6 =0 (every

multiple of ). Tan will have asymptotes equal distance from the y axis, 1/2 a period on each side. It will then have an asymptote
every period in both directions. It will have an x intercept half way between each set of asymptotes. If the periodsbhakges (
stretches) you can still apply these concepts once you have determined the new period.

Remembercot 6 = (;o_nsg , therefore it has asymptotes wh&n 8 = 0(every multiple off) and zeros whegos6 = 0 (every multiple

of 2). Cot will have an asymptote at x=6n0 = 0, and then every period in both directions. It will have an x intercept half way
between each set of asymptotes. If the period changes (shrinks or stretches) you can still apply these concepts once you have
determined the new period.

The domain for tan /cot will be all real numbers except where there are asymptotes. The rangeowiibbe.



